
WELL for residential
H E A L T H  S T A R T S  A T  H O M E

Published February 2026

WELL for residential empowers 
you to create healthier, more 
resilient homes.



   © 2024 International WELL Building Institute PBC. All rights reserved.   2 

Table of Contents 
Introduction ....................................................................................................................... 5 

Health Starts at Home .................................................................................................. 5 

Built on a Foundation of Health .................................................................................. 5 

Background & Mission.................................................................................................. 5 

Team Roles & Responsibilities ...................................................................................... 6 

Program Rules & Applicability .................................................................................... 7 

Verification, Review & Award Process .................................................................... 10 

Intellectual Property Notice ...................................................................................... 17 

Disclaimer .................................................................................................................... 18 

Glossary............................................................................................................................ 19 

Air ...................................................................................................................................... 26 

R-A01 Ventilation Design ........................................................................................... 26 

R-A02 HVAC Filtration and Treatment ..................................................................... 30 

R-A03 Pollution Infiltration Management ................................................................ 33 

R-A04 Construction Pollution Management ........................................................... 36 

R-A05 Combustion Minimization............................................................................... 38 

R-A06 Air Quality Monitoring ..................................................................................... 39 

R-A07 Indoor Air Quality Testing ............................................................................... 43 

R-A08 Radon Risk Mitigation ..................................................................................... 46 

R-A09 Electric Vehicle Charging .............................................................................. 48 

R-A10 Smoke-Free Environment ............................................................................... 49 

Water................................................................................................................................ 52 

R-W01 Plumbing Design and Sizing .......................................................................... 52 

R-W02 Water Testing ................................................................................................... 54 

R-W03 Non-Potable Water Capture and Use ........................................................ 55 

R-W04 Moisture Management Design..................................................................... 57 

R-W05 Flow and Temperature Sensing .................................................................... 60 

R-W06 Water Quality and Plumbing Maintenance ............................................... 62 

Nourishment .................................................................................................................... 66 

R-N01 Supportive Cooking Environment ................................................................. 66 



   © 2024 International WELL Building Institute PBC. All rights reserved.   3 

R-N02 Onsite Food Production ................................................................................. 67 

R-N03 Food Access and Support ............................................................................. 68 

R-N04 Food Hygiene Support.................................................................................... 71 

Light .................................................................................................................................. 73 

R-L01 Design for Daylight ........................................................................................... 73 

R-L02 Electric Light Control ........................................................................................ 75 

R-L03 Electric Light Quality ........................................................................................ 77 

R-L04 Visibility at Night ................................................................................................ 78 

Movement ....................................................................................................................... 80 

R-V01 Pedestrian-Friendly Places ............................................................................. 80 

R-V02 Transit-Friendly Places ..................................................................................... 81 

R-V03 Bike-Friendly Places ......................................................................................... 83 

R-V04 Outdoor Activity Space ................................................................................. 85 

R-V05 Indoor Activity Space ..................................................................................... 86 

R-V06 Adjustable Workstations ................................................................................. 88 

R-V07 Staircase Design .............................................................................................. 89 

Appendix R-V1 ............................................................................................................ 91 

Thermal Comfort ............................................................................................................ 93 

R-T01 Thermal Performance ...................................................................................... 93 

R-T02 Thermal Control ................................................................................................ 96 

R-T03 Insulation and Fenestration Efficiency .......................................................... 97 

R-T04 Humidity Control ............................................................................................. 101 

R-T05 Radiant Heating Systems .............................................................................. 104 

R-T06 Operable Windows ........................................................................................ 105 

R-T07 Outdoor Heat Management ........................................................................ 106 

Sound ............................................................................................................................. 110 

R-S01 Sound Barriers ................................................................................................. 110 

R-S02 Quiet Products ................................................................................................ 117 

R-S03 HVAC and Building Service Noise Levels .................................................... 120 

R-S04 Environmental Noise Levels .......................................................................... 124 

Materials ........................................................................................................................ 127 



   © 2024 International WELL Building Institute PBC. All rights reserved.   4 

R-X01 Site Assessment and Remediation .............................................................. 127 

R-X02 New Materials Selection ............................................................................... 128 

R-X03 Pest and Pesticide Minimization .................................................................. 138 

R-X04 Cleaning Products and Practices ............................................................... 141 

Appendix R-X1 .......................................................................................................... 145 

Mind ............................................................................................................................... 149 

R-M01 Nature and Place ......................................................................................... 149 

R-M02 Design for Reassurance ............................................................................... 151 

R-M03 Digital Connection ....................................................................................... 154 

R-M04 Household Storage ....................................................................................... 156 

R-M05 Space Management ................................................................................... 157 

Community.................................................................................................................... 160 

R-C01 Universal Design ............................................................................................ 160 

R-C02 Housing Equity ............................................................................................... 166 

R-C03 Integrative Design ......................................................................................... 169 

R-C04 Healthy and Inclusive Construction Sites................................................... 171 

R-C05 Resident Education....................................................................................... 174 

R-C06 Disaster Resilience ......................................................................................... 175 

R-C07 Fire Mitigation ................................................................................................ 177 

Innovation ..................................................................................................................... 180 

R-I01 WELL Innovations ............................................................................................. 180 

R-I02 WELL Accredited Professional (WELL AP) .................................................... 184 

R-I03 Residential Green Programs .......................................................................... 184 

R-I04 Carbon Accounting, Disclosure & Reduction ............................................ 186 

Verification Method Types .......................................................................................... 189 

References .................................................................................................................... 192 
 

  



   © 2024 International WELL Building Institute PBC. All rights reserved.   5 

Introduction 

Health Starts at Home 

The WELL for residential certification program is an evidence-based, third-party 

verified framework for developers, builders, operators, architects and designers 

to transform the way homes are designed, built and maintained to support 

health and well-being. From addressing air and water quality to selecting safer 

materials, the program includes more than 100 impactful strategies that are 

applicable to new and existing residences, including single-family homes, units in 

multifamily buildings and communities of homes. 

 

WELL for residential is currently open for pilot enrollment. Participants can 

demonstrate their leadership and commitment to health within the residential 

market while providing feedback to shape the evolution of the program. 

Built on a Foundation of Health 

WELL for residential is informed by the WELL Building Standard (WELL Standard), 

the leading global standard for health and well-being, which relies upon 

cutting-edge science to help deliver people-first places.  

 

The International WELL Building Institute (IWBI) is the author of the WELL Standard 

and the global authority for transforming health and well-being in buildings, 

organizations and communities around the world. 

Background & Mission 

Individuals spend the majority of their time inside their homes, where 

environmental and health standards are largely lacking.1 Although the Universal 

Declaration of Human Rights states that “everyone has the right to a standard of 

living adequate for the health and well-being of [oneself] and of [one’s] family,” 

nearly all housing standards do not adequately address these basic rights, and 

many new homes are still constructed with elements that compromise human 

health and well-being.2  

 

Through the WELL for residential program, we seek to transform the global 

residential market to ensure that everyone, no matter their background, has 

access to a home that enhances their health and enables them to make 

healthier decisions. 
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Team Roles & Responsibilities 

Enrollee: Enrollees are responsible for authorizing enrollment of the project owner 

(typically the builder, developer or asset owner) and the dwelling units that will 

undergo review. Enrollees will be required to validate various documents used to 

demonstrate that feature parts are satisfied. The enrollee will accept the 

agreement to participate in the WELL for residential program. An enrollee can 

be a representative from the entity that owns or has a right to possess or control 

the listed properties or a representative who is delegated responsibility by an 

entity or entities that own, possess or control the properties. Enrollees have the 

authority to hold and/or control location-relevant property and to authorize 

decisions pertaining to that property. In circumstances where multiple owners 

hold rights over an enrolled property or properties, a single enrollee must be 

identified as the authorized decision-maker for purposes of the WELL program. In 

such cases, the WELL team must submit a Confirmation of Primary Owner’s 

Authority form, which is available upon request. The enrollee may sell the 

properties without affecting the status of the WELL Residence. 

 

Administrator: Administrators act as project managers and oversee the process 

for pursuing WELL Residence certification. The administrator is the primary point 

of contact and must be copied on all correspondence with IWBI and the WELL 

Reviewer. This individual will also be the recipient of a comprehensive WELL 

report following documentation review, as well as the WELL Residence 

certification award package. The administrator is ultimately responsible for the 

overall quality of the documents submitted and is expected to complete a 

thorough quality control check of all documentation and forms prior to 

submission for review. The administrator can be a WELL Accredited Professional 

(WELL AP), the enrollee or another designated representative of the WELL team. 

 

WELL Coaching Support: Upon payment of the enrollment or subscription fee, 

enrollees and administrators gain access to WELL coaching support and other 

resources. WELL coaching support is available to answer questions, share helpful 

tools and provide feedback and direction throughout the engagement with 

IWBI. Coaching contacts from IWBI do not play a role in approving feature 

submissions or certification rulings.   

 

WELL Reviewer: After an administrator submits documentation, IWBI will assign a 

WELL Reviewer to the account. The WELL Reviewer is the individual responsible 

for reviewing submitted documentation to confirm achievement of feature 

requirements.   
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Program Rules & Applicability 

Features and Scoring 

WELL for residential consists of more than 60 features, each with a distinct intent 

to improve the health and well-being of residents. All WELL for residential 

features are optional; there are no mandatory requirements (in other words, no 

preconditions) other than the minimum eligibility criteria and additional 

requirements for existing buildings listed below.  

 

Each feature consists of one or more parts, which detail the specific 

requirements, standards or thresholds that must be met. There are more than 100 

parts within the WELL for residential program. Unless otherwise noted in the 

feature, parts can be achieved independently and in any order (e.g., a team 

can pursue Part 2 of a feature without pursuing Part 1). 

 

Each part has an associated point value that contributes to the total number of 

points available for each feature. Point values are based on the potential health 

and well-being impact of each part. Some parts contain tiered point values with 

point values increasing for tiers with more stringent requirements. 

 

Table 1. Points Available for each WELL Concept 

WELL Concept Available Points 

Air 33 

Water 23 

Nourishment 10 

Light 19 

Movement 13 

Thermal Comfort 19 

Sound 19 

Materials 20 

Mind 13 

Community 22 

Innovation 20 

Total 211 

 

WELL Residence Award 
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Each dwelling unit that achieves at least 40 points, as confirmed by the WELL 

Reviewer, becomes a certified WELL Residence. There is no minimum number of 

points required in each WELL concept to earn this certification. 

 

Enrollees have the option to resubmit each dwelling unit for subsequent reviews 

to either increase the unit’s point value or update the unit’s WELL Residence 

award to a more recent year.  

 

Enrollees also have the opportunity to submit for precertification. This is an 

optional preliminary design review that allows enrollees to communicate that 

the dwelling unit has been precertified under the WELL for residential program 

before substantial completion of construction. Each dwelling unit must 

demonstrate a commitment to implementing at least 40 points to become a 

precertified WELL Residence. 

 

The precertification review requires documentation related to the design and 

future operation of the unit but does not require substantial completion of the 

unit (see Reviews and Verification Method Types). To certify the precertified unit 

as a WELL Residence, the enrollee must submit the remaining verification 

method types once the dwelling unit (and common areas, if applicable) is 

substantially complete.      

 

For single enrollments wishing to pursue precertification, a portion of the 

program fee is due at the time of submitting for precertification review. These 

fees will be credited toward the program fees due at the time of the 

documentation review for the WELL Residence award. Under subscription 

pricing, no additional review fees are due as long precertification 

documentation is submitted as part of the enrollee’s twice annual review cycles. 

 

Minimum Eligibility Criteria 

For enrollments with multiple dwelling units, enrollees are required to enroll all 

residences in a multifamily building or a community of single-family homes. The 

WELL for residential program applies to the individual dwelling units within each 

of these buildings or communities. To be eligible for a WELL for residential 

subscription, enrollees must enroll five or more locations.  

 

Further, to be eligible for the WELL for residential program, all individual dwelling 

units must either: 

● Offer living facilities for one or more people, including:  
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○ A kitchen that contains at least: 

■ Hot and cold running water and a drain to support a sink. 

■ A gas line or dedicated outlet with at least 208 V and 30 A 

service to support a cooktop and/or oven. 

○ A separate bathroom that contains at least: 

■ Hot and cold running water and a drain to support a sink. 

■ Hot and cold running water and a drain to support a shower 

and/or bath. 

■ Cold running water and a drain to support a toilet. 

● OR, be zoned for or otherwise designated by a governmental entity as 

housing, which may include single-family homes, multifamily buildings, 

student housing, military housing and senior living facilities. 

 

The WELL for residential program seeks to address: 

● New construction and existing residences. 

● Single-family homes and dwelling units within a multifamily building. 

● Affordable and market rate homes. 

● Homes for-rent or for-sale. 

● Student and senior living accommodations.  

● Residences in locations throughout the world. 

 

Additional Requirements for Existing Dwelling Units 

In addition to the Minimum Eligibility Criteria listed above, dwelling units 

constructed more than one year prior to enrolling in the WELL for residential 

program must meet the following criteria: 

● Contain no visible peeling, chipping, chalking or cracking paint, stain or 

varnish. 

● Contain no floor covering, insulation, siding and shingles that are friable 

(easily crumbled), damaged or otherwise not fully operational. 

 

Project Boundary 

All features must be met within the project boundary unless otherwise noted in 

the feature requirements. The project boundary includes: 

● The interior of the dwelling unit. 

● Any private exterior space associated with the dwelling unit (e.g., yards, 

balconies).  

● Shared common spaces (e.g., lobbies, corridors, gyms, clubhouses). 
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In some instances, features indicate that they apply only to the dwelling unit. In 

these cases, the design of shared common spaces is not considered. 

Verification, Review & Award Process  

General Submission Requirements 

As a third-party verified framework, the WELL for residential program requires the 

submission of specific verification documents to demonstrate compliance with 

feature part requirements.  

 

The requirements within the WELL for residential program are not intended to 

conflict with local building code(s) or other applicable law(s). If certain feature 

part requirements are in conflict, the enrollee should submit the code(s)/law(s) 

with relevant sections highlighted in addition to the verification documentation 

showing compliance with remaining feature requirements. 

 

When submitting for certification, construction must be substantially complete 

for all dwelling units and common areas undergoing a review. Submitted 

documentation must reflect current (as-is) conditions and not include future or 

planned conditions (e.g., planned amenities, future tree growth).   

 

Alternative Adherence Path (AAP)  

The Alternative Adherence Path (AAP) process allows projects to submit 

alternate solutions for meeting requirements in the WELL for residential program. 

Proposals must meet the feature intent and be supported by cited scientific, 

medical and/or industry research. 

 

Single enrollment receives 10 AAP submissions at no additional cost. Subscription 

receives 10 AAP submissions per year at no additional cost. Additional AAPs are 

available for a fee. Innovation proposals may be submitted in advance for 

review as AAP submissions. 

 

Verification Method Types 

Each feature part outlines the verification documentation required to 

demonstrate compliance. Where more than one verification method type is 

listed, the feature language also indicates whether all or some of the verification 

method types are required.  

 

All verification documentation submitted should include: 
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● A list of the feature parts for which the document is substantiating and the 

related page or section number of the document that provides 

substantiation. 

● Identification (e.g., highlighting) of the relevant portion(s) of the 

document that substantiates compliance with the feature part(s). 

 

Each verification method type falls into one of the following categories:  

● Location-specific verification method types demonstrate compliance with 

feature parts that dependably vary based on location, making the 

documentation unique to a particular community, building or dwelling 

unit.  

● Shareable verification method types demonstrate compliance with 

feature parts that do not vary based on location, allowing the 

documentation to be shared among multiple dwelling units. 

 

The following verification method types are specified in the WELL for residential 

program: 

● Location-specific: 

○ Drawings. 

○ Area maps. 

○ Photographs. 

○ Calculations and modeling reports. 

○ Onsite test results. 

● Shareable: 

○ Specifications. 

○ Proof of purchase (e.g., receipts, invoices).      

○ Policy and/or operations schedules. 

○ Letters of Assurance (LoAs). 

○ Project team documentation. 

○ Certificates from third-party programs. 

 

These verification method types are further detailed in the Verification Method 

Types appendix. If precertification has not been pursued, all relevant verification 

method types for each feature part being pursued must be submitted with the 

certification documentation. 

 

When documenting for precertification, the following verification method types 

may be required to be submitted, based on what is relevant for each feature 

part being pursued: 
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Location-specific (audited units only) 

● Drawings. 

● Area maps. 

● Calculations and modeling reports. 

 

Shareable (shared across units in the same feature set) 

● Specifications. 

● Policy and/or operations schedules. 

● Letters of Assurance (other than for contractor). 

● Professional narrative 

● Certificates from third-party programs. 

● Project team documentation. 

 

Then, when documenting for certification, all remaining verification method 

types, as relevant for each feature part being pursued, must be submitted. 

Additional verification method types that are uniquely relevant when 

documenting for certification include: 

● Photographs. 

● Onsite tests. 

● Proof of purchase. 

● Letters of Assurance (for contractor). 

 

Documentation still in draft may be submitted for precertification review. Drafts 

must still contain sufficient detail for review but need not reflect final design 

decisions. For example, draft specification submissions could include several 

lighting products under consideration, each of which meets the WELL 

requirements, without needing to identify which of those has been selected for 

installation. When drafts are submitted, the WELL Reviewer will award the feature 

as “Achieved – Precertification Only.” This review status indicates that the 

feature part is conditionally verified with intent-stage documentation and 

requires additional implementation-stage documentation at certification 

review. This status is also used when design-based documentation is submitted 

(e.g., drawings, maps) 

 

Otherwise, implementation-stage documentation can be submitted during 

precertification review. In this case, the WELL Reviewer will award the feature as 

“Achieved.” This review status indicates that the feature part is fully verified with 

implementation-stage documentation and does not require any additional 
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documentation during the certification review, provided that the previously 

submitted documentation still represents what was implemented in the project 

boundary.  

 

Feature parts pursued for precertification must include at least one verification 

method type eligible for that stage. For example, one documentation pathway 

for Feature R-A02 Part 1 is to provide specifications and receipts/invoices for air 

cleaning devices. This feature could be documented for precertification by 

submitting the specifications for the devices that will later be installed. Then, to 

demonstrate compliance with the feature part for certification, the 

receipts/invoices showing that the device(s) had been purchased would need 

to be submitted. 

 

Feature Tags 

The achievement of certain feature parts requires that a specific scope of work, 

which may not be within the control of all project teams, be implemented. We 

have tagged feature parts according to the following themes to help project 

teams more easily identify feature parts that may not be within their scope of 

work. These tags cover the following themes: 

 

Common Space: Requires a dedicated space shared amongst multiple dwelling 

units (e.g., resident lounge, multipurpose room, clubhouse). 

 

Construction Practices: Requires recent construction activity and/or knowledge 

of construction processes. 

 

Services and Policies: Requires ongoing property management and/or 

regulations (e.g., cleaning services, homeowner association policies, 

covenants). 

 

Neighborhood Attributes: Determined based on conditions of and/or amenities 

within the project boundary or surrounding community. 

 

Onsite Testing: Requires an onsite test conducted as described in the 

corresponding verification method type. 
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Onsite Testing 

Some feature parts must or can be verified through onsite testing of indoor 

environmental conditions. The following features reference onsite testing:  

● Air  

○ R-A01 Ventilation Design 

○ R-A03 Pollution Infiltration Management 

○ R-A07 Indoor Air Quality 

○ R-A08 Radon Risk Mitigation 

● Water  

○ R-W02 Water Testing 

● Thermal Comfort 

○ R-T04 Humidity Control 

● Sound 

○ R-S01 Sound Barriers 

○ R-S03 HVAC and Building Service Noise Levels 

○ R-S04 Environmental Noise Levels 

 

Some features are structured so that there is an onsite testing option and a 

prescriptive/design option, while others only include an onsite testing option. 

  

Onsite tests must be conducted by the professionals indicated in the WELL for 

residential Performance Verification Guidebook. For certain features, enrollees 

have a choice to engage a WELL Performance Testing Agent from IWBI’s 

network of WELL Performance Testing Providers. Enrollees select and contract 

directly with their chosen service provider(s).  

 

A WELL Performance Testing Agent is an individual who conducts on-site 

performance testing to satisfy specific feature requirements. These individuals 

work for WELL Performance Testing Providers. All WELL Performance Testing 

Agents undergo training to evaluate on-site environmental parameters 

according to WELL testing protocols and equipment specifications. A list of 

approved WELL Performance Testing Providers is available online on IWBI’s 

website at https://www.wellcertified.com/performance-verification. WELL 

Performance Testing Providers must demonstrate that there is no conflict of 

interest with the enrollee and administrator.   

 

Reviews 

During the review process, the WELL Reviewer will examine documentation and 

onsite testing results to confirm compliance with feature requirements. The 
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number of review cycles depend on whether the enrollment is a single 

enrollment or a subscription. 

 

Single enrollments receive up to two review cycles, one for precertification 

review (optional) and one for documentation review, over a three-year term (as 

selected at the time of enrollment). All dwelling units within a single enrollment 

must: 

● Be in the same building or community 

● Pursue the same set of feature parts 

● Submit for review at the same time 

 

Subscriptions receive up to two review cycles per subscription year and renew 

annually. Each review cycle may include dwelling units that are:  

● Seeking precertification and/or certification 

● Located in multiple buildings or communities  

● Pursuing up to five different sets of feature parts  

 

Prior to the commencement of a review, all dwelling units reviewed must be 

associated with a set of features and meet the following criteria:  

● Each dwelling unit pursuing a feature must consistently implement each 

feature part being reviewed. For example, if a feature part requires a 

specific design or product specification, the same design and/or product 

must be utilized in each dwelling unit pursuing that feature part.  

● Where the feature part offers multiple options for compliance, all dwelling 

units must use the same option.  

● For tiered features, all dwelling units must target the same tier. If units 

achieve different tiers, all units will be awarded the lowest tier achieved 

by that grouping of units. 

● If an auditable feature (see Review and Award Process below) is pursued 

in some, but not all, of the dwelling units, audit selection in excess of the 

minimum may be required to ensure that each audited feature is 

represented. 

 

Review and Award Process 

Each review is performed by a third-party WELL Reviewer who is assigned by 

IWBI. The WELL Reviewer is the individual responsible for reviewing verification 

documentation to confirm achievement of the feature part requirements. 
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Each review cycle includes a preliminary review phase and a final review phase, 

as outlined below. If any additional phases of review are required, additional 

fees apply.   

 

If any minor questions arise or additional information is needed during either 

review phase, this is communicated as a Mid-Review Clarification (MRC). MRCs 

will pause the review and must be responded to within 30 days or they will be 

included as official comments when the review report is returned. 

 

The review process is as follows: 

● Pre-submission: The enrollee submits a cover sheet identifying the units 

included in the review cycle. Under a subscription, if the review cycle 

includes multiple sets of features, the enrollee indicates which dwelling 

units are tagged to each set of features. (Each review cycle in a 

subscription may have no more than five different sets of features pursued 

amongst the dwelling units being reviewed.) 

● Audit requirement: Audits streamline the review process for multiple 

dwelling units that are pursuing the same feature part when the 

verification method type is location-specific. Units will be randomly 

selected by IWBI for audit after dwelling units have been identified by the 

enrollee during pre-submission. The number of audited units is equal to the 

square root of the number of units submitted and rounded down. Under a 

subscription, if there are multiple buildings or communities in the same 

review cycle, the number of audited units is distributed according to the 

size of the building or community. (Exception: certain features involving 

onsite tests have different auditing rules. See the WELL for residential 

Performance Verification Guidebook for more details.) A WELL Reviewer 

may also audit documentation marked as “shareable” when the feature 

implementation strategy may vary by location (such as through a 

customizable operations schedule utilized by different cleaning vendors). 

For existing residences that are currently occupied, please see the WELL 

for residential Performance Verification Guidebook for exceptions. If an 

audited dwelling unit fails to provide passing documentation or otherwise 

meet the requirements of an audit, all dwelling units pursuing that feature 

within the review cycle will not be awarded the feature. 

● Preliminary review phase: The enrollee submits location-specific 

documentation for the audited dwelling units, as well as all relevant 

shareable documents for all units in the review cycle. If the verification 

documentation is identical for multiple audited dwelling units (for 
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example, a floor plan that is repeated over several units), the document 

can be identified as applying to each relevant audited dwelling unit. No 

additional location-specific documentation is required for dwelling units 

not selected for the audit. A WELL Reviewer conducts a preliminary review 

and responds with comments to indicate whether documentation is 

satisfactory or what additional information is needed. A WELL Reviewer 

also indicates whether any documentation is inaccurate, unsatisfactory or 

missing. 

● Final review phase: The enrollee submits amended or additional 

documents as needed based on preliminary review comments from the 

WELL Reviewer. A WELL Reviewer conducts a final review and responds 

with a final review report. The final review report indicates the number of 

points earned by each dwelling unit and awards the WELL Residence 

certification to all qualifying dwelling units.  

 

Intellectual Property Notice 

© 2024 International WELL Building Institute PBC. All rights reserved.  

The WELL for residential program and related resources constitute proprietary 

information of the International WELL Building Institute PBC (IWBI). Use of this 

document in any form implies acceptance of these conditions. 

IWBI authorizes individual use of this document. In exchange for this 

authorization, the user agrees: 

1. To retain all copyright and other proprietary notices contained herein, 

2. Not to sell or modify this document, and 

3. Not to reproduce, display or distribute this document in any way for any 

public or commercial purpose. 

4. To ensure that any and all authorized uses of this document, including 

excerpts thereof, are accompanied by attribution, including to the 

appropriate addendum.  

Unauthorized use of this document violates copyright, trademark and other laws 

and is prohibited.  

INTERNATIONAL WELL BUILDING INSTITUTE, IWBI, THE WELL BUILDING STANDARD, 

WELL CERTIFIED, THE WELL COMMUNITY STANDARD, WELL PORTFOLIO, WELL 

SCORE, WELL AP, WELL EP, THE WELL CONFERENCE, WELL HEALTH-SAFETY, WELL 



   © 2024 International WELL Building Institute PBC. All rights reserved.   18 

HEALTH-SAFETY RATED, WELL EQUITY, WELL EQUITY RATED, WELL PERFORMANCE 

RATED, WORKS WITH WELL, WELL RESIDENCE, WE ARE WELL, WELL, and others and 

their related logos are trademarks or certification marks of the International WELL 

Building Institute PBC in the United States and other countries. All third-party 

trademarks and Standards referenced herein are trademarks and/or Standards 

of their respective owners. 

Disclaimer 

Although the information contained in the WELL for residential program 

materials including this document are believed to be reliable and accurate, all 

materials set forth within are provided without warranties of any kind, either 

express or implied, including but not limited to warranties of the accuracy or 

completeness of information or the suitability of the information for any 

particular purpose. The WELL for residential program materials and resources 

related thereto including this document are intended to educate and assist 

organizations, building stakeholders, real estate owners, tenants, occupants, 

residents and other users; participation in the WELL for residential program is 

voluntary; and the WELL for residential program, strategies therein and related 

resources including this document should not be considered, or used as a 

substitute for, quality control, safety analysis, legal compliance (including zoning, 

regulatory or building code), comprehensive urban planning, medical advice, 

diagnosis or treatment.  

 

Achievement of the WELL Residence award does not in any way guarantee, 

represent or warrant that the individuals in a space will be free from illness, injury, 

exposure to air contaminants, viruses, pathogens, bacteria, allergens or volatile 

organic compounds. Neither IWBI nor any of its representatives shall have any 

liability resulting from the use or content of or information from, or any action 

taken or inaction occurring in reliance on this document.  

  



   © 2024 International WELL Building Institute PBC. All rights reserved.   19 

Glossary 
Glossary terms are identified within the feature language by bold, orange text. 

Active ingredient: A chemical that causes the intended effect of a product 

(e.g., deters pests or provides antibacterial properties). 

Acoustic insulation: A material specifically designed to reduce the transmission 

of sound through a building’s structure (e.g., walls, floors, and ceilings). 

Additionally, it adds mass, which blocks noise from entering or escaping a 

space. 

Adhesive: Any substance that holds materials together (i.e., by surface 

attachment), thereby resisting separation.  

Aeroponic: A type of farming system that grows plants without soil, in an air or 

moist environment. These systems use less energy and water than traditional 

agriculture. 

Antimicrobials: Substances that kill or stop the growth of microorganisms, such as 

bacteria or mold. 

Architectural screen: Semi-transparent panels attached to the outermost layer 

of the building that allow air and light to pass. Also known as a façade 

screening, decorative screening or a tensile façade. 

Available ceiling area: Sections of the ceiling where surface finishes (e.g., direct 

mounted or suspended acoustical panels) may be applied. Excludes portions of 

the ceiling that house skylights, lighting fixtures, exposed HVAC, recessed 

speakers or other features that are built-out from or around the finished ceiling. 

Available wall area: Sections of the finished walls where additional surface 

finishes (e.g., direct mounted or framed acoustical panels) may be applied. 

Excludes portions of the wall where other features or equipment are installed, 

such as millwork, cabinetry, furniture, doors, fenestration and switches/outlets. 

Bathroom: Room containing toilet facilities for resident use. Bathrooms may or 

may not contain other facilities such as showers or baths. 

Cabinetry: Non-movable furniture, specifically cabinets, that are used for 

storage. Cabinetry is considered a type of millwork. 
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Carpet: A textile-based floor covering (typically consisting of an upper layer of 

pile (usually fabric) attached to a backing) which is permanently installed (i.e., 

with adhesive coatings or stickers). While it usually extends to cover the entire 

floor, carpets may cover a section of a room.  

Coatings: A liquid or liquid-applied substance that forms a protective layer on 

surfaces, safeguarding them from stains, spills, dust, UV rays, and other damage. 

This protective layer is used to simplify maintenance and extend the life of the 

surfaces. 

Common fitness room: A room separate from dwelling units where moderate- to 

vigorous-intensity exercise takes place (e.g., rooms with treadmills or free 

weights, rooms designed to accommodate dancing or jumping). 

Common space: An area within a residential community or building that is 

accessible to residents outside of the individual dwelling units (e.g., corridors, 

lobby, amenity spaces). Excludes areas inaccessible to residents and dedicated 

to building services. 

Community-supported agriculture: A system that allows consumers to subscribe 

to the harvest of a food producer (individual or farm) by providing payment 

upfront and early in the growing season. Consumers, or subscribers, receive fresh 

produce and other farmed goods on a defined schedule during the growing 

season. Also known as a CSA. 

Cooktop: A surface with a burner for food preparation, typically located in the 

kitchen. May include a stove, stovetop or range. 

Countertops: Flat, stationary surfaces that are permanently installed on top of 

kitchen cabinets or bathroom vanities. They are used as a durable work surface 

for food preparation, personal washing, or other tasks.  

Cycling network: Routes of travel that are dedicated to cyclists through some 

type of demarcation (e.g., sharrow or other type of pavement marking) and 

allow cyclists to travel on a dedicated or shared path between origins and 

destinations. 

Dead leg: A section of a water pipe that is closed at one end so water cannot 

flow through it. 
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Deadbolt lock: A bolt on a lock that engages by turning a knob or key, rather 

than by spring. 

Dedicated right of way: A lane reserved for specific modes of transportation 

(e.g., a subway track, bike path or a bus lane that is separated from automobile 

traffic).  

Design duty: The designed and commissioned operating conditions for HVAC 

equipment. 

Doorset: A door and its associated frame, locks, fittings and/or glazing as one 

combined unit. 

Electronic air cleaners: Air cleaners that utilize electrostatic attraction to remove 

particles from the air. Particle removal is typically accomplished by imparting an 

electrical charge to particles or by generating ions and 1) collecting particles on 

a mechanical filter, an electrically charged plate or other medium (e.g., 

electrostatic precipitators) or 2) allowing the charged particles to agglomerate 

or deposit onto surfaces (e.g., ionizers, plasma, corona discharge). 

Elevator: A platform lift that vertically raises and lowers individuals. 

Engineered wood flooring: A type of flooring made of multiple layers of wood, 

typically with a real wood veneer on top and a plywood or high-density 

fiberboard (HDF) core and can include acrylic impregnated flooring. 

Floor/ceiling assembly: The composite construction between the top layer of 

the finished floor and either the finished or exposed ceiling below. May include 

the structural slab, ceiling plenums, resilient underlayments, isolation hangers 

and joists. 

Functional building entrance: A building entry/exit designed to be used by 

pedestrians (or cyclists, as appropriate) and is open (or unlockable) to residents. 

It does not include any entry/exit exclusively designated as an emergency exit. 

May include a garage door if it is designed as a pedestrian (or cyclist) entrance. 

Grout: A type of mortar, used to fill gaps between tiles or stones. It serves as a 

protective barrier against moisture and enhances the structural integrity of the 

surface. Primarily a sealant with adhesive properties, grout fills and seals the 

gaps between tiles. While it strengthens the bond between tiles, it is primarily 
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used to fill grout joints and safeguard the surfaces behind tiles from moisture and 

dirt. 

Gypsum board: A building material widely used to construct interior walls and 

ceilings. It consists of a plaster core (made from gypsum, water, and additives) 

which is sandwiched between two layers of heavy paper or paper-like material. 

Another term for gypsum board is drywall. 

Hallway: A space between two or more rooms whose primary function is 

passage. 

Hardy groundcover plants: Low-growing plants that are tolerant of extreme 

temperatures and climate conditions, such as direct sunlight and drought, and 

which provide continuous cover of a surface. 

High-humidity areas: Spaces specifically designed to operate under and 

withstand high levels of relative humidity (e.g., spaces containing a shower or 

pool). 

Hinge pin: A cylindrical piece that holds together the two arms of a hinge and 

allows them to pivot freely around the pin. 

Hydroponic: A type of farming system that grows plants without soil, using a 

solution of water and nutrients instead. These systems use less energy and water 

than traditional agriculture over a plant’s lifetime. 

Interior paint: A coating designed for indoor surfaces like walls, ceilings, and 

other surfaces. It is primarily used to enhance aesthetics and withstand everyday 

wear and tear, including scuffs and stains. 

Landscape break: A section of vegetation installed in-between sections of 

paved areas. 

Limited access highways: Highways that cannot be accessed directly from 

adjacent roads and driveways except at specific points such as via exits or on-

ramps.  

Long-term bike parking: Bike parking that is sheltered from weather elements 

and provides added security to users to allow them to store a bicycle for an 

extended period of time. Long term parking may include a variety of designs 

appropriate for different contexts such as individual bike lockers, bike rooms, or 

valet services, and may be indoors or outdoors. Note that bike rooms designed 
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for long-term bike parking should include bike racks or other infrastructure that 

allows users to lock their bicycle within the space. 

Main building entrance: The entry point into a building from the exterior that is 

most regularly used by residents, visitors and staff. In the case of a single-family 

home, townhome or other dwelling unit that is directly accessible from the 

outside, this is the same as the main dwelling unit entrance. 

Main dwelling unit entrance: The entrance to the dwelling unit that is most 

regularly used by residents. 

Millwork: Woodwork that is manufactured offsite in a mill for use in 

construction/interior finishing (e.g., doors, windows, moldings, shelving, 

cabinetry). A key benefit of millwork is its potential for custom design and 

production to meet specific design aesthetics and functional requirements. 

Millwork can also include stock items that are mass-produced for a more 

budget-friendly option.   

Noise Reduction Coefficient (NRC): The single number rating from 0.00 to 1.00 for 

sound absorption calculated in accordance with ASTM C423 from 250 Hz to 2 

kHz. NRC gives equal weighting across all frequencies. A higher NRC denotes a 

greater ability to reduce sound reflection. 

Occupiable: Spaces in which people frequently spend time, regardless of task or 

activity. This includes circulation areas, bathrooms, balconies and garages but 

excludes spaces which are rarely accessed, such as storage spaces and 

equipment rooms. 

Party walls: Partitions that separate dwelling units from other dwelling units or 

from common spaces. 

Plumbing system: The arrangement of pipes, pumps, valves, fixtures and water 

treatment devices that convey water within a building. 

Privacy lockset: A door lock that can be locked from the inside by a button or 

turn piece and unlocked from the outside with a generic tool (i.e., without a 

key). 

Qualified professional: A person with training and/or demonstrable experience 

to perform a specific task. May require specific credentials depending on the 

task. 
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Regularly occupied: Spaces in which an individual normally spends at least one 

continuous hour or at least two hours per day cumulatively. This includes 

bedrooms and kitchens but excludes bathrooms and corridors. 

Sealant: A substance that fills gaps and cracks in building materials and on 

surfaces. Typical applications for interior sealants include gaps around window 

frames, baseboards, crown molding, and other interior trim elements. They are 

also used to seal joints in areas like bathrooms and kitchens, where moisture 

resistance is important. 

Sealers: Coatings that penetrate and protect wood by forming a protective 

barrier on its surface and effectively blocking pores. This is used to prevent 

alterations to the wood through moisture, chemicals, dirt, and sun damage. 

Short-term bike parking: Bike parking designed to meet the needs of visitors that 

focuses on ease of use and access. Common rack styles include an inverted U 

or a post and ring. 

Solar reflectance (SR): The value of a material's ability to reflect solar energy 

away from its surface. The value ranges from 0 (absorbs all energy) to 1.0 

(reflects all energy). 

Solar reflectance index (SRI): The value of a material’s ability to retain heat 

when its surface is in contact with solar energy, which factors in a material’s solar 

reflectance (SR) and its ability to release absorbed energy (emissivity). The value 

ranges from 0 (black) to 100 (white). 

Standalone: Independently operable and not built-in; typically moveable or 

demountable. 

Studio: A dwelling unit consisting of a single room that serves as the bedroom, 

living room and kitchen/dining room, with a separate bathroom. 

Supermarket: A food retail establishment selling all major categories of food (i.e., 

fruits, vegetables, grains, protein foods and dairy) that, when compared to a 

convenience store, is typically larger in size and offers a greater variety of foods. 

Thermal insulation: A material specifically designed to create a barrier to reduce 

the transfer of heat between areas that are expected to have different 

temperatures (e.g., exterior walls, roofs, foundations). It slows the transfer of heat, 

thereby improving energy efficiency and comfort. 
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Walking distance: The distance between two points measured along a path 

taken by a person to travel from one point to another (i.e., not the radial 

distance). In outdoor environments, the route should be measured along a 

pedestrian-friendly path, such as a sidewalk or all-weather path. 

Wallcovering: A flexible sheet of paper, fabric, plastic, or other material 

(typically laminated and printed with a repeating pattern), which is pasted on 

walls and used as a decorative treatment. 

Windbreaks: Rows of natural (e.g., trees, shrubs) or artificial structures that 

protect an area from wind. 

Wood composites: Composite wood is a manufactured product that combines 

wood particles, fibers, veneers, or wood byproducts (such as sawdust and chips) 

with adhesives, resins, and other materials to create a stable and uniform panel 

or composite material. Common types include hardwood plywood, 

particleboard, and medium-density fiberboard (MDF). 

Workstation: A space that is outfitted with the furnishings, accessories and 

equipment (e.g., desk or work surface, chair, computer) necessary for users to 

perform tasks ascribed to their job function. Excludes conference rooms or 

breakout rooms, phone booths and surfaces intended for use temporarily (e.g., 

high-top tables). 

Zero-step: Accessible without the use of stairs but may include gentle slopes and 

small thresholds. 
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Air  

R-A01 Ventilation Design  

Intent: Reduce indoor air contaminants by providing access to sufficient outdoor 

air and exhausting indoor air through mechanical systems. 

 

Issue: 

● In-home air pollution has been linked to numerous health conditions, 

including poor birth outcomes, respiratory infection, heart disease, lung 

disease, cancer and death.3,4,5  

● Air pollutants can originate within the home from sources such as 

cleaning, cooking and new furnishings, or infiltrate from outside of the 

home.6,7,8 

● Some individuals are more sensitive to indoor air pollutants than others 

due to pre-existing conditions, age, long-term exposure and other health-

affecting factors.9,10  

 

Impact: 

● Mechanical ventilation in homes can enhance indoor air quality and may 

lead to improved health.11,12 

● Increasing air exchange rates in homes may result in decreased indoor air 

pollution.7,13,14 

● Kitchen and bathroom exhausts have been shown to reduce air pollution 

and enhance air quality.11,15,16 

● Cooktop exhausts are an effective strategy for capturing and removing 

contaminants generated from cooking.16,17,18 

● Demand-controlled ventilation systems can enhance the air quality in 

homes by turning on automatically to reduce elevated contaminant 

build-up.19,20,21 

 

Part 1. Install Mechanical Exhausts (1 point) 

The dwelling unit meets the following requirements: 

a. Bathrooms and kitchens have localized mechanical exhaust systems that 

exhaust air to the outdoors at the airflow rates as outlined in the table 

below:22  
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Location Continuous Rate 
Intermittent or Demand-

controlled Rate 

Kitchens 
≥ 5 ACH, based 

on room volume 

≥ 170 m3/h [100 CFM] range 
hood OR ≥ 510 m3/h [300 CFM] / 

5 ACH for other kitchen exhausts, 
based on room volume  

Bathrooms that 

contain showers 

or baths 

≥ 34 m3/h [20 
CFM] 

≥ 85 m3/h [50 CFM] 

b. If present, clothes dryers meet one of the following: 

i. Are vented to the outdoors. 

ii. Are designed to be ventless through condensing or heat-pump 

methods. 

c. Intermittent (i.e., non-continuous) exhausts are equipped with dampers 

that automatically close when the system is off.23 

 

Verification (meet one): 

● Provide Letter of Assurance by an HVAC professional or mechanical 

engineer and photographs that show the qualifying exhaust system and 

controls. 

● Provide mechanical drawings that show the qualifying exhaust system 

and controls.  

● Provide specifications and purchase orders or invoices for the qualifying 

exhaust system and controls. 

 

Part 2. Provide Outdoor Air (1-2 points)  

Note: This part requires Part 1 of this feature to be achieved. 

 

The following requirements are met: 

a. One or more supply vents are installed to deliver outdoor air through a 

mechanical ventilation system sized to cover the entire occupiable area 

of the dwelling unit according to one of the tiers in the table below: 

Tier Points Supply Vent Distribution 

1 1 At least one supply vent in the dwelling unit. 

2 2 At least one supply vent in each regularly occupied 

room in the dwelling unit. 
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b. A mechanical ventilation system supplies outdoor air to the following 

common spaces, as applicable: 

i. Lobbies. 

ii. Bathrooms. 

iii. Corridors. 

iv. Kitchens. 

v. Office and coworking areas. 

vi. Entertainment areas. 

vii. Fitness rooms. 

c. Outdoor air intakes meet one of the following: 

i. Are located at least 3 m [10 ft] away from exhaust vents, loading 

zones and combustion sources.24,25 

ii. If feature R-A02 Part 2. Implement Filtration for Outdoor Air Systems is 

achieved, are located at least 1.8 m [6 ft] away from exhaust vents, 

loading zones and combustion sources. 

d. Outdoor air intakes and exhausts have dampers that automatically close 

when the system is off.23 (Continuously operated exhausts do not require 

dampers.) 

 

Verification (meet one):  

● Provide Letter of Assurance by an HVAC professional or mechanical 

engineer and photographs that show the mechanical ventilation system.  

● Provide drawings that show the mechanical ventilation system design, 

location of all ducting, ducting dampers and controls.  

 

Part 3. Validate Ventilation (2 points) 

Note: This part requires Part 1 of this feature to be achieved. 

Tags: Onsite Testing 

 

The following requirements are met: 

a. Ventilation rates are designed to meet +/- 25.5 m3/h [15 CFM] or +/- 15% 

of the supply rates (including infiltration, if applicable) and exhaust rates 

set in at least one of the following guidelines: 

i. Dwelling units: ASHRAE 62.2-2019 or newer; CIBSE Guide B2: 

Ventilation and Ductwork; NBN D 50-001; DIN 1946 Part 6, UK Building 

Regulations Document F; Ireland Technical Guidance Document 

F.26,27 
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ii. If present, common spaces: ASHRAE 62.1-2019 or newer; EN 16798-

3:2017; CIBSE Guide A: Environmental Design (version 2007 or 

newer); AS/NZS 1668.1:2015 or newer.26 

b. If the total length of ducting in the dwelling unit exceeds 3 m [10 ft], the 

duct leakage limits are tested to meet the thresholds specified in the table 

below:28 

Number of Returns Overall Leakage Limit 

< 3 The greater of: 

● ≤ 14.6 m3/h per 10 m2 [8 CFM (at 25Pa) per 

100 ft2] of conditioned floor area. 

● ≤ 135.9 m3/h [80 CFM (at 25Pa)]. 

≥ 3 The greater of: 

● ≤ 21.9 m3/h per 10 m2 [12 CFM (at 25Pa) per 

100 ft2] of conditioned floor area. 

● ≤ 203.9 m3/h [120 CFM (at 25Pa)]. 

 

Verification:  

● Provide the following from a qualified professional, as applicable: 

○ Mechanical drawings or calculations showing the length of 

ductwork and demonstrating that the HVAC system has been 

designed to meet ventilation rate guidelines. 

○ Results demonstrating that the ducts have been tested to meet 

leakage thresholds. 

 

Part 4. Install Cooking Exhaust Systems (1 point) 

All kitchens meet the following requirement: 

a. Include a range hood that meets the following:   

i. Is located directly above all cooktops and covers at least 75% of 

the cooktop area.29 

ii. Vents exhaust air directly outdoors.30 

iii. Utilizes exhaust air outlets that are separated from any air intakes by 

at least 3 m [10 ft] unless otherwise specified by local code.31 

iv. Exhausts air at a minimum operating rate of 150 L/s per linear meter 

[100 cfm per linear foot] of range hood width or 142 L/s [300 cfm], 

whichever is greater.32 
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Verification (meet all): 

● Provide drawings of the kitchen exhaust system, including the location of 

hood and exhaust ducts.  

● Provide specifications and purchase orders or invoices for the kitchen 

exhaust system. 

 

Part 5. Provide Demand-Controlled Ventilation (1 point) 

Note: This part requires Part 1 and Part 2 of this feature to be achieved. 

 

The following requirements are met: 

a. A demand-controlled ventilation system is designed to regulate the 

outdoor air supply rate to maintain indoor carbon dioxide (CO2) levels 

below one of the following thresholds:33  

i. 1000 ppm. 

ii. No more than 600 ppm above outdoor levels. 

b. At least one CO2 monitor is installed per air handling unit.  

c. CO2 monitors are located within regularly occupied spaces. 

d. CO2 measurements are shown continuously on a display screen in the 

dwelling unit or are accessible on a website or mobile application.33 

 

Verification (meet one): 

● Provide Letter of Assurance by an HVAC professional or mechanical 

engineer and photographs that show the qualifying ventilation system. 

● Provide drawings that show the design, layout and performance of the 

ventilation system. 

 

R-A02 HVAC Filtration and Treatment 

Intent: Reduce airborne contaminants by providing filtration and other 

treatments. 

 

Issue: 

● Indoor air in homes can contain infectious microbes, such as viruses and 

bacteria, as well as allergens.34,35,36 

● Prolonged exposure to airborne contaminants may lead to adverse 

health effects, especially among individuals with pre-existing conditions 

and sensitivities.37,38,39 
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● Negative health effects associated with exposure to particulate matter 

include but are not limited to cardiovascular disease, asthma, bronchitis, 

lung cancer and premature mortality.39,40  

 

Impact:  

● Air filters can enhance indoor air quality by reducing contaminants (such 

as particulate matter, allergens and microbes) and may lead to improved 

respiratory and cardiovascular health.38,41,42 

● Ultraviolet lights installed in air handling equipment can inactivate 

airborne microbes and improve indoor air quality.42,43 

● Providing filtered outdoor air into the home can help reduce the health 

risks associated with poor air quality by diluting indoor contaminants.44   

 

Part 1. Improve Indoor Air Quality (2 points) 

Air filtration or cleaning systems, either in the HVAC system or as standalone 

devices, meet the following requirements: 

a. Treat the air in regularly occupied rooms within the dwelling unit. 

b. Are sized appropriately to the room volume, based on manufacturer 

specifications.45  

c. Utilize at least two of the following technologies: 

i. Media filter with an average removal efficiency of greater than or 

equal to 50% for particles 0.3-1 µm in size (e.g., MERV 13 or F8). 

ii. Activated carbon filter.46 

iii. 254 nm ultraviolet lamps designed to treat moving air.47 

d. Are not designed to release ions, reactants or other molecules into 

occupiable spaces to treat the air.48 

e. If present, electronic air cleaners are validated under UL 2998 Zero Ozone 

Emissions Validation or Intertek Zero Ozone Verification.45 

 

Verification (meet one):  

● Provide Letter of Assurance by an HVAC professional or mechanical 

engineer and photographs that show the air treatment systems.  

● Provide specifications and purchase orders or invoices for the qualifying 

air treatment systems. 

 

Part 2. Implement Filtration for Outdoor Air Systems (1 point) 

Note: This part requires Part 2 of feature R-A01 Ventilation Design to be 

achieved. 

 



   © 2024 International WELL Building Institute PBC. All rights reserved.   32 

The following requirement is met: 

a. Media filters with an average removal efficiency of greater than or equal 

to 50% for particles 0.3-1 µm in size (e.g., MERV 13 or F8) are used to filter 

the outdoor air supply.49  

 

Verification (meet one):  

● Provide Letter of Assurance by an HVAC professional or mechanical 

engineer and photographs that show the qualifying media filters.  

● Provide specifications and purchase orders or invoices for the qualifying 

media filters. 

 

Part 3. Implement Surface Ultraviolet Treatment (1 point) 

The following requirement is met: 

a. The surfaces of all cooling coils and drain pans are irradiated by 254 nm 

ultraviolet lamps when the cooling system is operational.50  

 

Verification (meet one): 

● Provide Letter of Assurance by an HVAC professional or mechanical 

engineer and photographs that show the qualifying UV equipment. 

● Mechanical drawings showing the placement of the qualifying UV 

equipment.  

● Specifications and purchase orders or invoices for the qualifying UV 

equipment. 

 

Part 4. Maintain Air Treatment Systems (1-2 points) 

Note: This part requires Part 1, Part 2 or Part 3 of this feature to be achieved. 

Tags: Services and Policies 

An air treatment maintenance plan provides the following services to residents 

at no additional cost: 

a. Maintenance activities for all standalone and HVAC-integrated air 

treatment devices installed/provided by the developer, as described in 

one of the tiers below: 

Tier Points Maintenance Requirements Interval 

1 1 
Provision of replacement 

components (e.g., filters, lamps) 

Manufacturer’s 

recommendation 

2 2 

General inspection Annually 

Cleaning (e.g., fans, pre-filters) 
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Maintenance and adjustment (e.g., 

fans, lubrication, sensors, thermostats, 

wiring) 

Manufacturer’s 

recommendation AND 

as necessary per 

inspection 

Provision and installation of 

replacement components (e.g., 

filters, lamps) 

Manufacturer’s 

recommendation 

Note: Shared HVAC system components with the primary purpose of supporting 

heating, cooling, de/humidifying or moving air (e.g., coils, condensate 

equipment, ducts, fans) are not subject to these requirements. Maintenance of 

these components are addressed in Feature R-T01 Thermal Performance Part 3. 

 

Verification (meet all): 

● Provide a list of all standalone and HVAC-integrated air treatment 

devices.  

● Provide one of the following: 

○ A budget that details and incorporates the applicable services 

being provided or contracted. 

○ A contract with a qualified professional or service provider for 

applicable services. 

○ A description provided to residents of the maintenance service 

offering. 

 

R-A03 Pollution Infiltration Management 

Intent: Minimize exposure to outdoor air pollution by limiting infiltration through 

the building envelope, entrances and windows. 

 

Issue: 

● Outdoor air pollutants can enter the home through openings in the 

building façade, such as windows, doors and insufficiently sealed gaps 

throughout the building envelope.51,52 

● Uncontrolled air infiltration may lead to increased energy consumption 

and decreased thermal comfort.53,54  

● Contaminants such as dust and soil can be transferred into the home by 

footwear.55 

 

Impact:  
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● The tightness of the building envelope is important for energy efficiency, 

health and comfort.56 

● Controlling air leakage and infiltration in homes can help maintain indoor 

air quality and optimal moisture levels.57 

● Double-glazed windows may reduce outdoor pollution infiltrating into the 

home more effectively than single-pane windows.58 

● Regular vacuuming can reduce the amount of dust on floors and carpets, 

minimizing potential airborne particles and reducing symptoms associated 

with asthma and other respiratory illnesses.59 

● Removing shoes and placing mats at entrances may reduce the number 

of outdoor contaminants introduced into the home.55,60,61 

 

Part 1. Minimize Door and Window Infiltration (1 point) 

The following requirement is met: 

a. Manufactured exterior fenestrations meet the air leakage rates listed in 

the table below:62  

Fenestration 
Air Leakage Rate (at 75 Pa [1.57 

PSF])  

Sliding Door, Skylight and Window ≤ 5.5 m3/h/m2 [0.3 cfm/ft2] 

Swinging Door ≤ 9.1 m3/h/m2 [0.5 cfm/ft2] 

 

Verification: 

● Provide specifications and purchase orders or invoices for all 

manufactured exterior fenestrations. 

 

Part 2. Design Healthy Entryways (1 point) 

1. Dwelling Unit Entrance Design 

The main dwelling unit entrance meets the following requirements:63 

a. Includes built-in storage for shoes within 3 m [10 ft] of the door. 

b. Does not include permanently installed carpeting between the door and 

shoe storage. 

 

Verification (meet one): 

● Provide Letter of Assurance and photographs that show the qualifying 

shoe storage and entryway flooring.  

● Provide drawings that show the qualifying shoe storage and entryway 

flooring.  
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AND 

 

2. Building Entry Design 

If present, main building entrances to common spaces at or below grade meet 

the following requirements: 

a. Include an entryway system that meets the following: 

i. Is composed of grilles, grates, slots, rollout mats or removable carpet 

tiles. 

ii. Is at least the width of the entrance and 3 m [10 ft] long indoors 

and/or outdoors in the primary direction of travel.64 

b. Slow airflow from the outdoors through one of the following: 

i. Entry vestibule with two typically closed doorways. 

ii. Revolving entrance doors. 

iii. Air curtains installed and commissioned in accordance with ASHRAE 

Standard 90.1-2019. 

iv. At least three typically shut doors that separate regularly occupied 

spaces from the outdoors. This pathway is only available for 

buildings with an entrance lobby that is not regularly occupied. 

 

Verification (meet one): 

● Provide Letter of Assurance and photographs that show the qualifying 

building entry design(s). 

● Provide drawings that show the qualifying building entry design(s). 

 

AND 

 

3. Building Entry Maintenance 

The following requirement is met: 

a. If present, building entryway systems in common spaces are maintained 

to meet the following: 

i. Wet-cleaned or replaced with clean mats at least once a week or 

as instructed by the manufacturer. 

ii. Vacuumed at least once a day or as instructed by the 

manufacturer. 

 

Verification: 

● Provide the cleaning policy or contract that addresses the maintenance 

protocols for entryway systems.  
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Part 3. Minimize Envelope Air Leakage (1 point) 

Tags: Onsite Testing 

According to onsite tests, the exterior envelope of the building meets the 

following requirement: 

a. Has an air leakage rate in the table below:65 

Air Leakage Rate 

IECC Climate Zone 

1-2 3-4 5-7 8 

ACH50 3.00 2.50 2.00 1.50 

CFM50/ft2 0.138 0.115 0.093 0.068 

CMM50/100m2 4.19 3.50 2.82 2.06 

 

Verification (meet all):  

● Provide the IECC or ASHRAE 90.1 Climate Zone. 

● Provide the results of the envelope air leakage test conducted by a 

qualified professional.  

 

R-A04 Construction Pollution Management 

Intent: Limit exposure to construction pollution by implementing dust and 

moisture management strategies or by performing a post-construction air flush-

out. 

 

Issue: 

● Construction sites can generate air pollutants that have been linked to 

negative health effects.66  

● Construction procedures, like drilling and grinding, can produce high 

levels of fine particles that can lead to lung disease when inhaled.67 

● New building materials can off-gas harmful chemicals into the air at a 

higher rate than older or existing materials.68,69 

 

Impact:  
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● Using filters in air and ventilation systems during construction can help 

capture construction dust and reduce exposure to harmful particles.68,70 

● Flushing building air can reduce built-up chemical emissions that have off-

gassed from new materials and improve overall indoor air quality.69  

 

Part 1. Mitigate Construction Pollution (1 point) 

Tags: Construction Practices 

A construction pollution management plan meets the following requirements: 

a. Is adhered to throughout construction. 

b. Specifies that ducts meet one of the following: 

i. Are sealed and protected from possible contamination.71 

ii. Are cleaned prior to installing registers, grills and diffusers.64  

c. Specifies that permanently installed HVAC systems, if operated during 

construction, meet the following: 

i. Are equipped with media filters with an average removal efficiency 

of greater than or equal to 70% for particles 3-10 µm in size (e.g., 

MERV 8 or M5) to filter return air.72 

ii. Are replaced with new filters prior to occupancy.71  

d. Outlines moisture and dust management procedures that require the 

following: 

i. Storage of carpets, acoustical ceiling panels, fabric wall coverings, 

insulation, upholstery and furnishings, and other absorptive materials 

separately in a designated area protected from moisture 

damage.71  

ii. Isolation of all active areas of work from other spaces not 

undergoing construction with sealed doorways, windows or 

temporary barriers.71 

iii. Use of walk-off mats at entryways.71  

iv. Use of dust guards or collectors on saws and similar tools.71 

 

Verification: 

● Provide the construction pollution management plan. 

 

Part 2. Conduct Air Flush-Out (1 point) 

Tags: Construction Practices 

The dwelling unit meets the following requirement: 

a. Undergoes an air flush-out that meets the following: 

i. Is performed after all construction has been completed and prior to 

occupancy. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   38 

ii. Utilizes fans to draw a total air volume of 4,266 m³ of outdoor air per 

1 m² [14,000 ft³ of outdoor air per 1 ft²] of floor area through the 

dwelling unit.73 

iii. Keeps operable windows and doors open while fans are 

operating.64 

 

Verification: 

● Provide Letter of Assurance by a contractor and photographs that show 

the air flush-out being performed.  

 

R-A05 Combustion Minimization 

Intent: Reduce exposure to combustion pollutants by utilizing low-pollution 

appliances or by eliminating combustion-based products entirely. 

 

Issue: 

● Many homes use natural gas to operate appliances used for heating, 

cooking and drying clothes.74,75  

● Gas appliances can generate combustion byproducts including carbon 

monoxide, nitrogen oxides, sulfur oxides, volatile organic compounds and 

particulate matter.76,77,78 

● Gas appliances can increase indoor air pollution levels to a level that can 

exceed enforceable standards set for outdoor air.18,79 

● Prolonged exposure to combustion pollutants can cause eye, nose and 

throat irritation, headache, fatigue, cardiovascular and respiratory 

disease, cancer, and adverse pregnancy outcomes.80,81 

 

Impact:   

● Replacing combustion-based appliances with electric alternatives can 

help enhance indoor air quality and reduce negative health effects, such 

as asthma symptoms, attributed to combustion pollutants.13,82 

● Homes without combustion appliances have lower indoor nitrogen 

dioxide concentrations than outdoor levels.83 

 

Part 1. Minimize Combustion Sources (1 point) 

The following requirements are met: 

a. No combustion sources (e.g., fireplaces, cooktops, space heaters, ovens) 

are installed in the following locations: 

i. Indoors, on floors with occupiable space.84 
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ii. Outdoors, within 3 m [10 ft] of operable windows, doors and air 

supply intakes.85 

b. If present, any garage attached to the dwelling unit meets the following: 

i. No air-handling equipment or ducting is installed.86 

ii. A continuous wall separates the garage from the dwelling unit and 

any openings (e.g., at rim joist, foundation) are sealed. 

iii. Any doors connecting the garage to the dwelling units are 

equipped with weather stripping and automatic closers.86 

c. “No idling” signage meets the following, as applicable: 

i. Is present at all parking areas that serve more than one dwelling 

unit. 

ii. Is present at any pick-up, drop-off and loading zones. 

iii. Prohibits idling for more than 30 seconds within the project 

boundary. 

 

Verification (meet all, as applicable):  

● Provide drawings that show the location and type of fireplaces, cooktops, 

space heaters and ovens. 

● Provide drawings that show the locations of garage heating equipment, 

HVAC, ducting and garage air sealing details. 

● Provide drawings or photographs that show the “No Idling” signage and 

where it is located.  

 

R-A06 Air Quality Monitoring 

Intent: Help residents understand and address air quality issues as they change 

throughout the day by monitoring air quality in real time. 

 

Issue: 

● Since indoor air pollutants are often colorless and odorless, they are 

difficult to detect without monitors.87 

● Exposure to pollutants like carbon monoxide, carbon dioxide, volatile 

organic compounds, particulate matter and ozone can aggravate 

asthma and other respiratory problems.88,89 

● Although carbon monoxide poisoning remains a consistent public health 

concern globally, many homes do not have carbon monoxide 

alarms.90,91,92 

● Most at-home fire-related deaths occur in homes that do not have smoke 

alarms or that only use battery-powered alarms.93 
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● Unignited gas leaks can go undetected by smoke and carbon monoxide 

detectors, leading to a build-up of hazardous gas levels in the home.94 

● Outdoor air pollution can negatively impact indoor air quality in 

homes.13,95 

 

Impact:  

● Air quality monitors can provide indoor air quality information that is 

essential for identifying, understanding and addressing air quality 

concerns.89,96  

● Hardwired smoke detectors, which operate more reliably than battery-

only detectors, can provide an early warning for fires in the home.94,97  

● Homes with carbon monoxide detectors are associated with fewer and 

less severe instances of carbon monoxide poisoning.93 

● In-home gas detectors can identify leaks before gasses reach hazardous 

levels and allow for early emergency response.98  

● Increasing awareness of outdoor air quality can help individuals reduce 

exposure to contaminants when outdoor pollution levels are high; when 

alerted, individuals can take appropriate action, such as staying indoors 

and keeping windows closed.99 

 

Part 1. Monitor Indoor Air Quality (1 point) 

Indoor air quality monitors meet the following requirements: 

a. Are present in the dwelling unit on each regularly occupied floor. 

b. Take measurements with no longer than 15 minutes between 

measurement intervals. 

c. Measure at least three of the following: 

i. PM2.5. 

ii. Carbon dioxide. 

iii. Ozone. 

iv. Nitrogen dioxide. 

v. Total VOCs. 

vi. Formaldehyde. 

d. Measure the following: 

i. Temperature. 

ii. Humidity. 

e. Make air quality data available in one of the following formats: 

i. Concentrations of each parameter measured. 

ii. Qualitative results of individual metrics or aggregated air quality 

(e.g., colored-coded levels). 
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f. Display formatted air quality data on at least one of the following: 

i. Screen(s) mounted between 1.1 m [3.6 ft] and 1.7 m [5.6 ft] above 

the finished floor in an occupiable space. 

ii. Website(s) or mobile application(s) accessible to residents. 

g. Are not solely reliant on battery power. 

 

Verification (meet all): 

● Provide drawings that identify the location of all qualifying air quality 

monitors and displays. 

● Provide specifications and purchase orders or invoices for all qualifying air 

quality monitors and displays.  

 

Part 2. Install Smoke, Carbon Monoxide & Gas Detectors (1 point) 

The dwelling unit meets the following requirement:  

a. Hardwired detectors with battery backup are installed per the location 

and placement requirements in the table below: 
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Location Requirements 

Detector Type 

Smoke100 
Carbon 

Monoxide101  

Gas (if dwelling 

unit has gas 

connections)99  

On floors 
with 
bedrooms 

In each 

bedroom 
Yes  

Required if a 
combustion 

source is present 

Required in 
each room with 
a gas appliance 

Outside of 
bedrooms, 
within 3 m [10 ft] 
of entrances 

(e.g., hallway) 

Yes  Yes  

 
On floors 
without 
bedrooms 
(other than 
basements) 
 
 
 

In most 
frequently 
occupied space 
(e.g., living 
room, den) 

Yes Yes  

Near stairs 

leading to upper 

level 

Yes  Yes  

Near stairs in basements Yes  Yes  

In each room with a gas 
appliance 

N/a N/a Yes 

Placement Requirements Smoke  
Carbon 

Monoxide 

Gas (if dwelling 

unit has gas 

connections) 

≥ 3 m [10 ft] from cooking 
appliances and combustion 

sources 

Yes N/a N/a 

≥ 0.9 m [3 ft] from windows, 
doorways, ducts or sources of 
drafts 

Yes Yes Yes 

Maximum distance from 
ceiling, unobstructed by 
furnishings 

30 cm [1 ft] N/a 
15 cm [6 in] 
(methane 

detector only) 
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≥ 10 cm [4 in] but as low as 
possible above the floor, 
unobstructed by furnishings 

N/a N/a 
propane 

detector only 

 

Verification (meet all): 

● Provide drawings showing the location and hardwiring and type of all 

detectors. 

● Provide specifications and purchase orders or invoices for all detectors. 

 

Part 3. Monitor Outdoor Air Quality (1 point) 

An outdoor air quality monitoring system meets the following requirements: 

a. Is located within 4 km [2.5 mi] of the main building entrance. 

b. Takes measurements with no longer than one hour between 

measurement intervals.  

c. Measures the following: 

i. PM2.5. 

ii. Temperature. 

iii. Humidity. 

d. Is owned and operated by one of the following: 

i. The owner of the dwelling unit. 

ii. The property management company. 

iii. A municipal entity. 

e. Notifies residents by email or phone of the following: 

i. When the outdoor air quality deteriorates. 

ii. When the outdoor air quality improves. 

iii. Recommendations on how to improve indoor air quality (e.g., turn 

on air purification, operate windows). 

 

Verification (meet all): 

● Provide an area map that shows the distance between the outdoor air 

quality monitoring system and the main building entrance. 

● Provide a description of how residents can access local outdoor air 

quality data and notification functions. 

R-A07 Indoor Air Quality Testing 

Intent: Reduce exposure to indoor contaminants by performing a set of onsite 

tests to validate good indoor air quality. 

 

Issue: 
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● Although individuals spend the majority of their time inside their homes, 

well-established regulations or standards for indoor air currently do not 

exist.102,103,104 

● Exposure to poor indoor quality at an early age may contribute to 

increased respiratory diseases later in life.105 

● Indoor air pollution is a complex mixture of outdoor pollutants migrating 

indoors combined with pollutants generated by indoor sources.13,38 

● Indoor air pollution is significantly impacted by indoor sources such as 

smoking, unvented gas appliances, cooking and cleaning, building 

materials and ventilation rates.13 

 

Impact:  

● Measuring air quality can increase awareness of pollution levels in spaces, 

which may encourage individuals to implement behavioral changes to 

reduce pollution and its negative health effects.106 

● Reducing contaminants like nitrogen dioxide, particulate matter and 

allergens from indoor air may help reduce symptoms of asthma.9  

● Lower emissions of particulate matter, specifically PM2.5, can reduce 

negative health impacts and related deaths attributed to particulate 

matter.107 

● Improving indoor air quality may benefit respiratory health and reduce 

asthma morbidity.13 

 

Part 1. Meet Indoor Particulate Matter Thresholds (1-2 points) 

Tags: Onsite Testing 

The dwelling unit meets the following requirement: 

a. According to onsite tests, indoor particulate matter meets the thresholds 

in one of the tiers in the table below: 

Tier Points Concentration Thresholds 

1 1 
● PM2.5: 15 µg/m³ or lower.108 
● PM10: 50 µg/m³ or lower.109   

2 2 
● PM2.5: 10 µg/m³ or lower.110  

● PM10: 20 µg/m³ or lower.110 

 

Verification: 

● Provide the air quality test results conducted by a WELL Performance 

Testing Agent or qualified professional.  
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Part 2. Meet Indoor VOC Thresholds (1-2 points) 

Tags: Onsite Testing 

The dwelling unit meets the following requirement: 

a. According to onsite tests, indoor VOCs meet the thresholds in one of the 

tiers in the table below: 

Tier Points Concentration Thresholds 

1 1 
● Benzene (CAS 71-43-2): 10 µg/m³ or lower.111   
● Formaldehyde (CAS 50-00-0): 50 µg/m³ or lower.112  
● Toluene (CAS 108-88-3): 300 µg/m³ or lower.113 

2 2 

● Acetaldehyde (CAS 75-07-0): 140 µg/m³ or lower.113  
● Benzene (CAS 71-43-2): 3 µg/m³ or lower.113  

● Formaldehyde (CAS 50-00-0): 9 µg/m³ or lower.113  
● Naphthalene (CAS 91-20-3): 9 µg/m³ or lower.113  
● Toluene (CAS 108-88-3): 300 µg/m³ or lower.113  
● One of the following: 

○ Acrylonitrile (CAS 107-13-1): 5 µg/m³ or 

lower.113  
○ Caprolactam (CAS 105-60-2): 2.2 µg/m³ or 

lower.113  

 

Verification: 

● Provide the air quality test results conducted by a WELL Performance 

Testing Agent or qualified professional. 

 

Part 3. Meet Indoor Inorganic Gas Thresholds (1-2 points) 

Tags: Onsite Testing 

The dwelling unit meets the following requirement: 

a. According to onsite tests, indoor inorganic gasses meet the thresholds in 

one of the tiers in the table below: 
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Tier Points Concentration Thresholds 

1 1 
● Carbon Monoxide (CAS 630-08-0): 10 mg/m³ or 

lower.84 
● Ozone (CAS 10028-15-6): 100 µg/m³ or lower.114  

2 2 

● Carbon Monoxide (CAS 630-08-0): 7 mg/m³ or 
lower.84  

● Ozone (CAS 10028-15-6): 100 µg/m³ or lower.110  
● Nitrogen Dioxide CAS 10102-44-0): 25 µg/m³ or 

lower.110  

● Sulfur Dioxide (CAS 7446-09-5): 40 µg/m³ or lower.110  

 

Verification: 

● Provide the air quality test results conducted by a WELL Performance 

Testing Agent or qualified professional. 

 

R-A08 Radon Risk Mitigation 

Intent: Minimize exposure to radon through design and verify radon levels 

through testing. 

 

Issue: 

● Radon is a colorless, odorless and radioactive gas that is a leading cause 

of lung cancer worldwide, second only to smoking.115,116,117 

● Radon is naturally present in the soil and primarily enters the home through 

contact with the ground.116,117,118 

● Many homes have radon concentrations high enough to have a 

damaging effect on the human body.116,119 

● There is no known safe level of radon.119,120 

 

Impact:  

● Reducing radon levels in homes may lower the number of deaths from 

lung cancer and increase quality of life.121,122 

● Radon mitigation strategies such as radon-resistant construction 

techniques and active fan systems may be effective at reducing radon 

levels in homes.123,124,125 

 

Part 1. Reduce Risk of Radon Exposure (1 point) 

Option 1. Radon-Resistant Construction Techniques 
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The dwelling unit is located in a building that meets the following requirements: 

a. A 10 cm [4 in] layer of clean, coarse gravel is installed below the dwelling 

unit or building foundation.126 

b. A minimum 0.15 mm [6 mil] polyethylene vapor barrier is installed on top of 

the gravel.126,127 

c. All cracks and openings in the concrete foundation and walls are 

caulked.127  

d. A 7.6 cm [3 in] by 7.6 cm [3 in] non-perforated ventilation pipe is installed 

vertically from the gravel layer through to the roof and is equipped with 

one of the following:127 

i. A mechanical fan for an active mitigation system. 

ii. An electrical box to accommodate a future active mitigation 

system.127 

 

Verification (meet one): 

● Provide Letter of Assurance and photographs that show the qualifying 

radon-resistant construction techniques.  

● Provide drawings that detail the radon-resistant construction techniques. 

 

OR 

 

Option 2. Elevated Dwelling Unit 

The dwelling unit meets one of the following requirements: 

a. Is completely located on or above the third floor of the building.127,128 

b. Is constructed with a raised foundation that meets the following: 

i. Elevates the dwelling unit at least 46 cm [18 in] above grade. 129 

ii. Has an open perimeter.129 

iii. Has supports that are solid or capped by a permanent barrier that 

does not allow airflow.129 

iv. Seals all occupiable rooms and rooms containing mechanical 

equipment at ground level, if present, from the soil with a 

permanent barrier that does not allow airflow. Area of rooms is less 

than 5% of the total floor area.129  

 

Verification: 

● Provide drawings that show the location of the dwelling unit in relation to 

the ground and all relevant barriers. 

 

OR 
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Option 3. Radon Standard 

The dwelling unit meets one of the following standards: 

a. ANSI/AARST CCAH-2020 

b. ANSI/AARST CC-1000 

 

Verification: 

● Provide drawings that detail the radon-resistant construction techniques 

and identify the respective standard followed. 

 

Part 2. Meet Radon Thresholds (2 points) 

Tags: Onsite Testing 

According to onsite tests, the dwelling unit meets the following requirement: 

a. Radon levels do not exceed 100 Bq/m3 [2.7 pCi/L].130 

 

Verification: 

● Provide the test results conducted by a qualified professional for the 

following locations: 

○ For detached dwelling units: in the lowest occupiable floor of the 

dwelling unit. 

○ For buildings with more than one dwelling unit: in the lowest 

occupiable floor of all dwelling units on the lowest floor of the 

building. 

 

R-A09 Electric Vehicle Charging 

Intent: Reduce the exposure to internal combustion engine emissions by 

providing infrastructure for electric vehicles. 

 

Issue: 

● Exhaust emissions from internal combustion engines contribute to 

increased environmental pollution and account for a significant portion of 

urban air pollution.131  

● Pollutants emitted from internal combustion engines include carbon 

monoxide, unburned hydrocarbons, nitrogen oxides, aldehydes, lead 

components, sulfur dioxide and particulates.132  

● Electric vehicles are primarily charged at home.132,133,134 

 

Impact:  
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● Electric vehicles have several environmental benefits, including reduced 

greenhouse gas emissions and energy use.135,136 

● Areas with a greater percentage of people who utilize electric vehicles 

have been associated with lower rates of asthma-induced emergency 

room visits and better outdoor air quality.137 

 

Part 1. Support Electric Vehicle Charging (1 point) 

Electrical outlets or vehicle chargers connected to electrical conductors, circuit 

breakers and all other electrical components on a dedicated branch circuit 

capable of providing ≥ 208 volt, ≥ 30 amp power to an electric vehicle are 

provided, per the following, as applicable: 

a. If the dwelling unit has a dedicated garage or driveway: in the garage or 

driveway.138 

b. If the project boundary contains a parking lot or garage that is shared 

amongst the dwelling units: in at least 10% of all resident and visitor 

parking spaces.138 

 

Verification (meet all): 

● Provide one of the following: 

○ Drawings that identify the location and type of the qualifying 

electric vehicle charging provisions. 

○ Specifications and purchase orders or invoices for the qualifying 

electric vehicle charging provisions.  

○ Letter of Assurance and photographs that show qualifying vehicle 

charging provisions. 

● Provide the electric vehicle parking calculation, if applicable.  

 

R-A10 Smoke-Free Environment 

Intent: Minimize secondhand exposure to smoking and vaping by enacting 

bans. 

 

Issue: 

● Tobacco and marijuana smoke release significant amounts of toxins and 

pollutants directly into the environment and are attributed to numerous 

deaths among both smokers and non-smokers globally.139,140,141 

● Smoking causes a wide range of diseases, including many types of 

cancer, chronic obstructive pulmonary disease, coronary heart disease, 

stroke, peripheral vascular disease and peptic ulcer disease.142 
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● Indoor smoking can significantly increase air pollution, adding 

contaminants like carbon monoxide, particulate matter and other 

chemicals to the environment.13,143 

● Secondhand smoke is a mixture of thousands of components, many of 

which are toxic and have been associated with cancer.144 

 

Impact:  

● Homes where smoking does not occur have been shown to have lower 

levels of indoor air pollution.145,146 

● Smoke transfer between multifamily dwelling units can be prevented 

through smoke-free policies.146,147 

● Smoking bans in multifamily housing may reduce smoking activities and 

decrease the number of individuals who smoke overall.148,149,150 

● Smoke-free housing policies may lead to decreased fire hazards, lowered 

insurance costs, reduced cleaning costs and lowered health risks.151 

 

Part 1. Prohibit Smoking (1 point) 

Tags: Services and Policies 

1. Smoking Ban Policy 

A smoking ban policy meets the following requirements: 

a. Bans smoking and vaping of any kind indoors within the project 

boundary.152 

b. Bans smoking and vaping of any kind in private outdoor areas (e.g., 

balconies, gardens, rooftops, yards) within 7.6 m [25 ft] of another dwelling 

unit.152 

 

Verification: 

● Provide the smoking and vaping ban policy. 

 

AND 

 

2. Smoking Ban Signage 

The following requirements are met: 

a. Buildings with entrances serving more than one dwelling unit or common 

space contain permanently mounted signage, per one of the following: 

i. Signs banning smoking and vaping located within 3 m [10 ft] of all 

entrances and ground-level operable windows and air intakes. 

ii. Signs indicating the entire property is smoke-free located within 3 m [10 ft] 

of each entrance to the property. 
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b. Clear and visible permanent signage describing the hazards of smoking is 

located in all outdoor areas designated for smoking and vaping.153 

 

Verification (meet all): 

● Provide drawings showing the location of all smoking and vaping areas, 

the distance from these areas to all entrances, operable windows and 

building air intakes, and associated signage. 

● Provide photographs of the smoking and vaping signage.  
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Water  
 

R-W01 Plumbing Design and Sizing  

Intent: Protect water quality by properly designing and sizing drinking water 

systems. 

 

Issue:  

● Indoor plumbing layout, design and installation may affect the quality of 

water supplied to a building.154  

● Poor plumbing design may lead to water stagnation and low flow, which 

can contribute to bacteria growth and biofilm production and therefore 

negatively impact drinking water quality.155,156  

● If not properly selected, materials used for household plumbing systems 

may leach chemicals and impact drinking water quality.157,158  

 

 Impact:  

● Properly designing and sizing water delivery systems in homes helps 

protect water quality.154  

● Preventing water stagnation through properly designed plumbing pipes 

reduces the need for frequent repairs and unscheduled maintenance of 

plumbing systems.154  

● Installing backflow prevention systems is a common strategy to prevent 

contamination of potable water networks.159,160  

 

Part 1. Design and Size Plumbing Systems (4 points) 

1. Plumbing System Materials 

All plumbing system materials for use with water in kitchens, bathroom sinks and 

showers/baths meet one of the following requirements: 

a. Are approved for drinking water use by a local government authority or 

by a government-authorized certification body. 

b. Are certified as ANSI/NSF 61-compliant.161  

 

Verification (meet all):  

● Provide specifications and purchase orders or invoices for the qualifying 

plumbing system materials.  

● Provide certifications for the qualifying plumbing system materials. 

 



   © 2024 International WELL Building Institute PBC. All rights reserved.   53 

AND 

 

2. Plumbing System Design 

Plumbing systems meet the following requirements:  

a. Have no dead legs.  

b. Have backflow prevention systems that are installed for the following, as 

applicable: 

i. Fire sprinkler systems. 

ii. Pipe branches that feed fixtures intended for seasonal use (i.e., 

fixtures not used year-round). 

iii. Any potable water line used to supplement non-potable water 

systems or storage tanks (i.e., makeup water). 

 

Verification (meet one):  

● Provide drawings of the plumbing system and highlight the location of 

backflow devices. 

● Provide Letter of Assurance and photographs of the backflow devices.  

 

 

AND 

 

3. Plumbing System Sizing 

The following requirements are met:  

a. Hot and cold peak water demand is estimated based on one of the 

following: 

i. Water Demand Calculator (WDC).162  

ii. A locally enforceable code or regulation (e.g., a national or local 

plumbing code); if a range is allowed, the estimate is based on the 

lowest end of the range. 

b. Based on peak water demand calculations, pipes are installed to meet 

the minimum allowable diameter(s) established in one of the following: 

i. Appendix A of the 2021 Uniform Plumbing Code (UPC).163 

ii. The enforceable code or regulation (e.g., a national or local 

plumbing code). 

 

Verification (meet all): 

● Provide the peak water demand calculation.  

● Provide the pipe diameter and the code or regulation that supports it.  



   © 2024 International WELL Building Institute PBC. All rights reserved.   54 

R-W02 Water Testing  

Intent: Support health by providing access to water that meets performance 

baselines and quality thresholds.  

 

Issue: 

● Water is crucial for health and well-being; however, many people do not 

have access to safe drinking water.164  

● A growing number of individuals do not drink water from faucets because 

of the perception that tap water is not safe to drink.165,166,167  

● Water quality can change from when it enters the building to its points of 

use in the home.154,168  

● Improper temperature controls can result in scalding injuries when set too 

high and bacterial growth, including Legionella, when set too low.169,170,171  

  

Impact:  

● Drinking enough water has been linked to a variety of health benefits, 

including enhanced physical performance and cognitive function.172  

● Water quality testing can detect contaminants that do not have a 

noticeable smell, taste or color, such as lead.173,174,175  

● Proper temperature management of hot water plumbing systems can 

help reduce bacterial growth without increasing the risk of scalding.176  

● Communicating water quality test results at the point of use may 

encourage people to drink tap water.177   

 

Part 1. Meet Water Performance Parameters (2 points) 

Tags: Onsite Testing 

According to onsite tests, the following requirements are met: 

a. Hot water faucets provide water that meets the following: 

i. Temperatures in showers, bathroom sinks and kitchen faucets (other 

than instant hot water dispensers) rise to the maximum allowed by 

the applicable building code that addresses scalding or 49 °C 

[120 °F] if no such code exists.163,178  

ii. Water rises to its maximum temperature within 60 seconds.178  

b. Cold water is supplied at 138 kPa [20 psi] or above. 

 

Verification: 

● Provide the following test results conducted by a WELL Performance 

Testing Agent or qualified professional: 

○ The maximum temperature and rise-time for hot water. 
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○ The water pressure test results for cold water. 

 

Part 2. Test Kitchen Water Quality Parameters (2 points) 

Tags: Onsite Testing 

According to onsite tests, water in the kitchen of the dwelling unit meets the 

following requirements: 

a. Water from at least one faucet meets the following thresholds: 

i. Turbidity is 1 NTU or less.179  

ii. Lead is 5 ppb or less.180  

iii. Copper is 1.3 ppm or less.179  

b. If the municipal water supply includes either chlorine or chloramine as an 

added disinfectant, then that added disinfectant is detected in at least 

one faucet where a point-of-use filter is not installed. Chloraminated 

systems should detect and report combined chlorine, and chlorinated 

systems should detect and report free chlorine. Test results and date of 

testing are made available to residents. 

 

Verification (meet all): 

● Provide drawings that identify the faucet(s) tested. 

● Provide water quality test results conducted by a WELL Performance 

Testing Agent or qualified professional. 

● Describe how test results are communicated to residents.  

 

R-W03 Non-Potable Water Capture and Use  

Intent: Reduce the potential for waterborne diseases in non-potable water 

systems by following proper design and installation guidelines.  

 

Issue: 

● The rise of extreme droughts and subsequent long-term water scarcity is 

requiring changes in how individuals think about and use potable 

water.181  

● The quality of water in a potable water system may become 

compromised if the system is cross-contaminated by non-potable 

water.182  

● Non-potable water, when sprayed during irrigation or used in cooling 

towers, may become a source of exposure to pathogenic bacteria.183 
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Impact: 

● Non-potable water systems that are designed and utilized in accordance 

with health criteria may help encourage public acceptance of these 

systems and drive more efficient use of potable water.184,185  

● When dispersing non-potable water for irrigation, drip irrigation produces 

fewer breathable particles than spray irrigation, making it a lower risk 

alternative.183,186 

 

Part 1. Design Non-Potable Systems (2 points) 

1. Non-Potable System Design 

The non-potable system design meets the following requirements: 

a. Identifies sources of the non-potable water (e.g., rain, clothes washing, 

municipal supply) and estimated maximum flows.187 

b. Specifies intended uses for the non-potable water (e.g., irrigation, toilet 

flushing). 

c. Lists target water quality parameters or contaminant reduction goals 

unless the non-potable source is rainwater or provided by the 

municipality. 

 

Verification (meet all):  

● Provide a process flow diagram for the non-potable water system. 

● Describe the sources, uses and quality or treatment goals of the non-

potable water system. 

 

AND 

 

2. Non-Potable System Installation 

The following requirements are met: 

a. If rainwater harvesting, greywater recycling and/or blackwater recycling 

systems are installed on-site, they are designed and tested to meet one of 

the following standards: 

i. 2018 CSA B805-18/ICC 805-2018 Rainwater Harvesting Systems.188  

ii. ARCSA/ASPE/ANSI 63-2020: Rainwater Catchment Systems.189 

iii. WEStand 2020.190 

iv. AS/NZS 1547:2012.191 

b. The non-potable water system includes the following: 

i. Signage and pipe color-coding that distinguishes the non-potable 

water network from the potable water network. 
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ii. Devices to control odors, pests and stagnation of non-potable 

water. 

iii. Backflow prevention systems in the potable water line where 

potable and non-potable water may mix. 

c. If non-potable water is used for irrigation, one of the following is met: 

i. Windbreaks are installed around irrigated areas.192  

ii. The irrigation system does not spray water. 

 

Verification (meet all):  

● Provide the name and test results associated with the standard met by 

the non-potable system.  

● Provide drawings of the non-potable water system and (if required) the 

irrigation system.  

 

R-W04 Moisture Management Design 

Intent: Reduce the risk of mold growth by minimizing indoor moisture and 

installing moisture-resistant surfaces. 

 

Issue: 

● Excess moisture in homes can result from plumbing leaks, condensation, 

roof failures, floods, groundwater intrusion and lack of ventilation.193,194,195  

● More individuals are being impacted by flooding events compared to 

other disaster types and, due to climate change, historical flooding maps 

may no longer accurately reflect current risks.196,197,198  

● Due to climate change, homes may be located in areas that are now 

more likely to flood and, in some places, development of homes in these 

flood-prone areas is increasing.199,200  

● Moisture in homes can contribute to mold growth and pest infestations, 

which have been linked to negative health outcomes such as asthma, 

skin irritation, infections and mortality.193,201  

● When an area is not properly sealed, moisture can enter more easily.202  

 

 Impact:  

● Design strategies that address moisture in homes (such as providing 

capillary breaks, preventing air leakage and minimizing thermal bridges) 

minimize humidity, reduce sudden temperature changes and may 

increase individual comfort.202,203   
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● Controlling for the source of excess moisture in the home may lead to 

health benefits like reductions in asthma symptoms.204  

 

Part 1. Design Envelope to Reduce Liquid Water Intrusion (3 points) 

1. Building Location 

The following requirement is met: 

a. The building is not located in an area designated as flood-prone by a 

government authority.205  

 

Verification: 

● Provide a floodplain map showing the location of the dwelling unit. 

 

AND 

 

2. Building Design 

The following requirements are met: 

a. If present, basements and crawl spaces contain the following: 

i. Perimeter walls that are sealed (i.e., made watertight).206  

ii. A perimeter drain equipped with a trap seal or sump pump.206 

b. A continuous drainage plane is installed between the wall cavities and 

exterior cladding.207 

c. Walls on the exterior minimize capillary suction (i.e., wicking) through at 

least one of the following: 

i. Contain free-draining spaces (e.g., gaps between exterior cladding 

and weather-resistant barriers in wall assemblies). 

ii. Include non-porous materials (e.g., closed-cell foams, 

waterproofing membranes, metal) between porous materials. 

d. Site drainage moves water away from the building.208  

e. The building incorporates at least one of the following: 

i. Foundation walls or slabs that are raised out of the ground 46 cm 

[18 in] or more.208  

ii. Raised-pier foundations (e.g., without a solid perimeter wall). 

iii. A draining system that consists of a perforated land drain pipe, 

geotextile and permeable splash strips to channel water to a 

drainage point away from the walls. 

iv. Gutters and downspouts that drain roof rainwater to a sewer or a 

rainwater capture system. 

v. For buildings of one or two stories, roof eaves that protrude at least 

41 cm [16 in] horizontally from the edge of the foundation.206  
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Verification: 

● Provide drawings showing all selected moisture management strategies.  

 

Part 2. Design to Reduce Moisture Impacts (2 points) 

The following requirements are met, as appliable: 

a. Moisture resistant materials are used to construct the following: 

i. Floors directly under appliances and water heaters. 

ii. Walls, ceilings and flooring in areas below grade. 

b. Moisture resistant finishes are used for the following: 

i. Floors in entryways, bathrooms, kitchens and other rooms with sinks 

or washing machines. 

ii. Wallboards in basements, bathrooms. 

iii. Wall finishes around sinks, clothes washers, tubs and showers. 

c. Moisture resistant sealants are used around sinks, tubs and showers. 

 

Verification (meet one):  

● Provide Letter of Assurance and photographs that show the installed 

moisture resistant materials and finishes in all required areas, annotated to 

describe the material or product installed and the extent of the 

installation. 

● Provide the following: 

○ Drawings of moisture resistant materials and finishes in all required 

areas. 

○ Specifications and purchase orders or invoices for the installed 

moisture resistant materials and finishes. 

 

Part 3. Design to Reduce Risk of Leaks (1 point) 

The following requirements are met: 

a. At least one of the following is met: 

i. Toilets, hard-piped appliances and water treatment devices have a 

readily accessible shut-off valve. 

ii. The main water supply line of the dwelling unit and any building-

wide water heaters are equipped with leak detection systems and 

shut-off valves. 

b. If present, water treatment devices (e.g., reverse osmosis systems, water 

softeners) have a waste or drain line that meets the following: 

i. Is securely affixed to both the device and the drainage pipe. 
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ii. Is equipped with a backflow prevention system (e.g., air gap, 

backflow preventer valve). 

 

Verification (meet one):  

● Provide drawings that show the leak detection equipment, shut-off valves 

and waste or drain lines. 

● Provide a Letter of Assurance and photographs of the installed leak 

detection equipment, shut-off valves and waste and drain lines. 

R-W05 Flow and Temperature Sensing  

Intent: Maintain water quality by detecting leaks, water stagnation and drops in 

hot water temperature. 

 

Issue: 

● Leaks in municipal pipes, building pipes and fixtures are estimated to 

cause significant water loss in homes.209 

● Stagnant water can lead to corrosion in pipe components.210,211 

● Untreated leaks can cause significant damage to building structures and 

accelerate harmful mold growth.208,212  

● Water age (i.e., the time that water spends inside pipes) is a crucial factor 

that can affect the concentration of bacteria in drinking water.213,214  

● Harmful bacteria, including Legionella, can thrive in lukewarm water 

inside a home’s pipes and fixtures.215,216   

 

 Impact:  

● Individual water metering can provide homes with early leak detection 

and help reduce water consumption.217 

● Water metering can alert residents of potential water source 

contamination.217,218   

● Smart water metering can positively influence behaviors that lead to 

reduced water consumption, which may help improve water 

management in urban areas.219,220 

● Leak detection systems can effectively minimize water loss and damage 

due to leaks.221,222  

● Monitoring water flow and temperature can help individuals identify and 

address pipe sections where Legionella bacteria growth may be more 

likely.223,224  
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Part 1. Provide Water Metering (1 point) 

The following requirements are met: 

a. Hourly water consumption rates for each dwelling unit are monitored and 

made accessible to residents.  

b. For buildings with shared water distribution across multiple dwelling units, 

hourly water consumption rates for the entire building are monitored and 

made available to management staff. 

 

Verification (meet all):  

● Provide specifications or product literature and purchase orders or 

invoices for the water meter.  

● Describe how water meter data is made available to residents and 

management staff. 

 

Part 2. Monitor Water Leaks (2 points) 

A leak detection system is installed in the dwelling unit that meets the following 

requirements:   

a. Is certified under at least one of the following:  

i. ANSI/CAN/IAPMO Z1349-2021 (Devices for Detection, Monitoring or 

Control of Plumbing Systems) standard.225 

ii. A locally enforceable standard(s) for materials, performance 

testing, environmental characterization and installation of these 

systems. 

b. Is capable of monitoring and displaying water usage information in real 

time.  

c. Issues real-time alerts to residents and/or building managers. 

d. If present, leak sensors that are in contact with potable water meet one of 

the following: 

i. Are approved for use with drinking water by a local government 

authority or by a government-authorized certification body. 

ii. Have a weighted average of 0.25% of lead or less, as verified by a 

third party.226  

iii. Are labeled as ANSI/NSF 61-compliant.227  

 

Verification (meet all):  

● Provide specifications and purchase orders or invoices for all components 

of the leak detection system. Specifications must outline the standards or 

authorizations met.  
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● Describe how data from the leak detection system is made available to 

residents and/or building managers. 

 

Part 3. Monitor Stagnation and Temperature (1 point) 

Note: This part requires Part 1 or Part 2 of this feature to be achieved. 

 

The following requirements are met: 

a. Flow sensors are installed on the following, as applicable: 

i. Water heaters or boilers. 

ii. Vertical risers. 

b. Temperature sensors are placed in the following locations, as applicable: 

i. Delivery point of a boiler or hot water heater. 

ii. At a proximal and distal location (i.e., near both ends) on each riser. 

c. Flow and/or temperature sensors meet the following: 

i. Are able to store and display measurement data. 

ii. Include instructions on how to ensure that the device is properly 

calibrated. 

iii. Where present, flow sensors are able to detect and notify for 

stagnation and maintenance of water treatment devices.  

iv. Temperature sensors are able to detect drops in hot water 

temperature. 

 

Verification (meet all):  

● Provide drawings that identify the location of all sensors.  

● Provide specifications and purchase orders or invoices for the sensors. 

 

R-W06 Water Quality and Plumbing Maintenance 

Intent: Support water quality and sewer performance through routine 

maintenance of plumbing systems and providing timely responses to issues.  
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Issue: 

● Poorly designed and maintained plumbing systems can lead to corrosion 

and microbial growth.168,228,229 

● Improperly maintained hot water tanks may create conditions that foster 

Legionella growth.230 

● Household water treatment devices may become a niche for bacteria if 

not regularly maintained.168,231,232 

● Improperly configured softeners can deplete disinfectants from water and 

encourage bacterial growth.233,234,235 

 

Impact: 

● Routine maintenance and inspections of plumbing systems can help 

protect water quality and extend the lifespan of the system.168,229,236 

● Hot water system maintenance and showerheads and aerators cleaning 

may minimize Legionella growth.230 

● Regular inspections can help reduce exposures to environmental hazards 

and aid in early detection of defects before they become a larger 

concern.237,238,239 

 

Part 1. Maintain Plumbing Infrastructure (1 point) 

Tags: Services and Policies 

A plumbing infrastructure maintenance plan provides the following services to 

residents at no additional cost annually for all devices/fixtures installed by the 

developer: 

a. Leakage and integrity assessments of water and sewer plumbing fixtures 

(e.g., faucets/taps, drains, under-sink traps, bathtubs, toilets, hard-piped 

appliances) and pipes. 

b. Cold water pressure checks at the point of entry of water to the building 

and to the kitchen. 

c. Exercising for all valves (i.e., fully turning valves on and off). 

d. Testing and maintenance of backflow prevention devices, if present. 

e. Cleaning and maintenance and, as necessary, replacing parts for the 

following, as applicable: 

i. Showerheads and faucet aerators. 

ii. Hot water heater boiler tanks, including full tank drainage and 

sediment removal. 

iii. Basement sump pumps. 

iv. Riser pumps. 
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Verification (meet all): 

● Provide a list of fixtures, valves, hot water heater / boiler tanks, basement 

sump pumps and riser pumps installed in the building. 

● Provide one of the following for water quality maintenance services: 

○ A budget that details the applicable services being provided or 

contracted. 

○ A contract with a qualified professional or service provider for 

applicable services.  

○ A description provided to residents of the service offering. 

 

Part 2. Maintain Building Water Treatment Devices (1 point) 

Tags: Services and Policies 

A water treatment maintenance plan provides the following services to residents 

at no additional cost for all devices/fixtures installed by the developer: 

a. Maintenance activities for water softeners and point-of-use and point-of-

entry water treatment devices (e.g., filters, UV disinfection systems, 

including those in refrigerators), as described in the table below: 

Maintenance Requirements Interval 

Routine cleaning and maintenance of devices 

and media, including provision and commissioning 

of replacement components (e.g., spent softener 

resins, filter media or cartridges, UV lamps). 

Manufacturer’s 

recommendation 

If water softeners are present, testing to confirm 

that, for water leaving device(s): 

● The water hardness meets a target selected 

by the project team.  

● If a disinfectant (e.g., chlorine or 

chloramine) is present in the incoming 

water, the free (residual) chlorine is 

detected at the outlet and the 

concentration drops no more than 0.5 ppm 

in the water exiting the softener.  

After every water 

softener 

maintenance (e.g., 

resin replacement) 

If reverse osmosis (RO) filter units are present, 

testing to confirm that water pressure supplying 

each RO unit is at least 40 psi (2.75 bar). 

Annually 

 

Verification (meet all):  
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● Provide a list of water softeners and treatment devices installed in the 

building, plus a list of any replacement parts and water tests needed for 

these devices. 

● Provide one of the following for annual water quality maintenance 

services: 

○ A budget that details the applicable services being provided or 

contracted.  

○ A contract with a service provider trained/authorized by the device 

manufacturer or certified to maintain water treatment equipment.  

○ A description provided to residents of the service offering. 

 

Part 3. Service Building Water Infrastructure (1 point) 

Tags: Services and Policies 

The following services are provided at no additional cost: 

a. Responses to the following residents’ concerns: 

i. Water quality issues (e.g., discoloration, presence of particles, foul 

odors.) 

ii. Water pressure loss. 

iii. Leaks in water pipes, faucets, hard-piped appliances, toilets, sink 

drains, bathtubs and filters (both point-of-use and point-of-entry). 

b. Notifications to residents of upcoming plumbing work and actions to 

restore water quality upon completion.  

c. Education for residents on best practices for maintaining water quality, 

water devices, plumbing and sewer systems. 

 

Verification (meet all): 

● Provide a policy that describes the potential responses how residents’ 

concerns would be addressed and how residents are notified of 

upcoming work.  

● Describe the process for educating residents. 
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Nourishment 
 

R-N01 Supportive Cooking Environment  

Intent: Encourage the preparation of meals and consumption of nutritious foods 

at home by providing a supportive cooking environment.  

 

Issue: 

● Consumption of foods away from home has steadily increased since the 

1970s.240  

● Meals consumed away from home are often higher in calories, lower in 

nutrients and larger in portion size.241 

● Consuming food prepared away from home is associated with lower fruit 

and vegetable intake and a higher body mass index.242  

 

 Impact:  

● Adequate kitchen equipment supports proper food preparation and 

storage and helps reduce barriers to healthy eating.243,244 

● Home-cooked meals are more likely to contain fruits, vegetables and 

whole grains than meals prepared outside the home.245  

● Diets characterized by high intakes of fruits, vegetables and dietary fiber 

(such as whole grains) help protect against diabetes, heart disease, stroke 

and cancer.246  

 

Part 1. Support Food Preparation (2 points) 

At least one kitchen of the dwelling unit meets the following requirements:  

a. Has a sink.247  

b. Has a refrigerator and a freezer.247 

c. Includes at least one of the following: 

i. An oven that is not only a microwave or toaster oven.247 

ii. A permanently installed cooktop.247  

d. Meets one of the following:  

i. Has separate continuous countertop sections: one that is at least 76 

cm [30 in] wide and 60 cm [24 in] deep located directly adjacent 

to the sink and the other that is at least 38 cm [15 in] wide and 60 

cm [24 in] deep located directly adjacent to the oven, cooktop or 

refrigerator.248  
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ii. Has a single continuous countertop section that is at least 1 m [39 

in] wide and 60 cm [24 in] deep located between the sink and the 

oven, cooktop or refrigerator.248 

 

Verification (meet one): 

● Provide specifications and purchase orders or invoices for all qualifying 

kitchen accommodations.  

● Provide drawings that show the kitchen layout including the specification 

and location of all qualifying kitchen accommodations and the 

dimensions of the required countertops.  

● Provide Letter of Assurance and photographs showing all qualifying 

kitchen accommodations and the dimensions of the required 

countertops.  

 

R-N02 Onsite Food Production 

Intent: Support fruit and vegetable consumption by providing opportunities for 

the production of fruit and vegetables at home. 

 

Issue: 

● Most individuals do not meet the daily recommended intake of fruits and 

vegetables.249  

● Low fruit and vegetable consumption is a significant contributor to global 

death rates, heart disease, stroke, and cancers of the stomach and 

intestines.250  

 

Impact:  

● Fruits and vegetables are key components of a healthy diet, and their 

consumption helps prevent chronic disease.249  

● Individuals who participate in community and home gardening projects 

consume more fruits and vegetables and are more likely to meet dietary 

intake recommendations.250,251,252   

● Communal gardening can provide onsite educational opportunities and 

may increase social cohesion, community involvement, physical activity 

and perceptions of community safety.251,253   

● Gardening may provide mental health benefits by reducing symptoms of 

anxiety and depression.254  
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Part 1. Provide Space for Food Production (2 points) 

A private or shared space for food production within the project boundary 

meets the following requirements: 

a. Provides a growing area that meets the following: 

i. For private food production space(s): at least 1.4 m2 [15 ft2] 

dedicated to each dwelling unit.255  

ii. For shared food production space(s): one or more growing areas 

that allocate at least 1.4 m2 [15 ft2] per dwelling unit, with a total 

area of at least 18.6 m2 [200 ft2] (growing area is not required to 

exceed 139 m2 [1,500 ft2]).255 

b. Includes at least one of the following: 

i. A raised garden bed or greenhouse with planting medium suitable 

for food. Use the area of the garden bed or greenhouse planting 

medium to calculate contributions.255  

ii. Edible landscaping such as fruit trees. Use the current area of each 

tree or shrub canopy to calculate contributions.256  

iii. A hydroponic or aeroponic farming system suitable for food. Use 

twice the area of the growing medium to calculate contributions. 

 

Verification (meet one): 

● Provide drawings that show the size and location of the food production 

space(s). Area calculations must reflect the actual growing area used for 

the production of food-bearing plants and not include the area of 

retaining walls or sidewalks/footpaths. 

● Provide Letter of Assurance and photographs showing the entire food 

production space and all required dimensions. Area calculations must 

reflect the actual growing area used for the production of food-bearing 

plants and not include the area of retaining walls or sidewalks/footpaths. 

 

R-N03 Food Access and Support 

Intent: Support equitable access to fresh food through proximity, transportation 

and delivery support.  

 

Issue: 

● Variances in healthy food access amongst neighborhoods may 

contribute to health disparities, including differences in chronic disease 

levels and obesity rates.257,258  
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● While smaller food stores may increase food access, they typically provide 

snack foods and do not significantly contribute to the availability of fruits 

and vegetables in nearby neighborhoods.259  

● Certain neighborhood characteristics, such as not being close to a 

supermarket, have the potential to influence weight gain and 

obesity.260,261  

● As food often travels great distances before reaching its final destination, 

there are many opportunities for food degradation and bacterial growth 

throughout the food transportation and storage process.262,263  

 

Impact:  

● Proximity to supermarkets, grocery stores and farmers markets can help 

individuals improve their dietary and lifestyle behaviors by supporting 

better food choices.261,264  

● Residents who have better access to supermarkets and grocery stores 

tend to have healthier diets and are less likely to be overweight or 

obese.257,261  

● Supporting temperature control in the transportation of fresh foods helps 

maintain food quality and reduce food loss or contamination.262  

 

Part 1. Support Fresh Food Access (2 points) 

Tags: Neighborhood Attributes 

Option 1. Fresh Food Proximity 

The following requirement is met: 

a. The main building entrance is located within an 800 m [0.5 mi] walking 

distance of at least one of the following: 

i. A supermarket or grocery store with a fruit and vegetable 

section.265  

ii. A fruit and vegetable stand or mobile cart that is open at least five 

days a week and operates year round.266  

iii. A farmers market that is open at least once a week and operates 

for at least four months of the year.267,268 

 

Verification:  

● Provide an area map showing the location and distance from the 

dwelling unit to the fresh food source(s).  

 

OR 
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Option 2. Transit to Fresh Food 

A public transit route meets the following requirements: 

a. Serves a station/stop located within a 400 m [0.25 mi] walking distance of 

the main building entrance. 

b. Serves a station/stop located within a 400 m [0.25 mi] walking distance of 

a supermarket or grocery store with a fruit and vegetable section. 

c. Has a travel time between the applicable stations/stops that is scheduled 

to be 10 minutes or less. 

d. Has a minimum daily transit service of 15 trips in each direction. 

 

Verification (meet all):  

● Provide an area map showing the location and distance from the 

dwelling unit to the fresh food source(s) or public transit station.  

● Provide a transit schedule that shows the two stations/stops. 

 

Part 2. Support Fresh Food Delivery (2 points) 

Tags: Common Space; Services and Policies 

Option 1. Community-Supported Agriculture  

Community-supported agriculture or a fresh food share program meets the 

following requirements: 

a. Is available to residents and building staff, as applicable.267,268  

b. Has a delivery and pick-up location within the project boundary.267,268  

c. Delivers food at least twice a month for at least four months of the 

year.267,268  

 

Verification: 

● Provide the delivery schedule and delivery/pick-up location for the 

qualifying program.  

 

OR 

 

Option 2. Fresh Food Delivery Support 

Refrigerated storage meets the following requirements: 

a. Is located in a common space within the project boundary. 

b. Can accept deliveries by third parties when residents are not present. 

c. Can be accessed by residents during any time.  

 

Verification (meet one): 

● Provide drawings that show the location of the refrigerated storage.  



   © 2024 International WELL Building Institute PBC. All rights reserved.   71 

● Provide Letter of Assurance and photographs showing the refrigerated 

storage and its location.  

  

R-N04 Food Hygiene Support 

Intent: Reduce the risk of foodborne illness by designing a kitchen that supports 

good hygiene and food-handling practices. 

 

Issue: 

● Many cases of foodborne illness occur in residential kitchens as a result of 

improper food handling and preparation.269  

● Residential kitchens may be contaminated with potentially harmful micro-

organisms such as Salmonella.270,271  

● Kitchen faucet systems may be contaminated with germs and bacteria 

that can cause foodborne illness.272 

 

Impact:  

● The presence of a sink in the kitchen can encourage proper food- 

handling practices, such as handwashing.273  

● Kitchen layouts that have the sink, countertop and cooktop in proximity 

tend to have a lower number of cross-contamination events and may 

reduce foodborne illness.273  

● Reducing touch points on kitchen faucet systems helps decrease the area 

for bacterial build up and helps minimize the risk of cross-contamination 

during food preparation.274  

 

Part 1. Support Hygiene Practices (1 point) 

At least one kitchen meets the following requirements: 

a. Has the primary sink, one countertop and the cooktop in a triangular 

formation with a perimeter no greater than 4 m [13 ft] or in a line with a 

length no greater than 2 m [6.5 ft].273  

b. Has the primary sink adjacent to a countertop on at least one side.273  

 

Verification (meet one): 

● Provide drawings that show the location of and distance between the 

sink, countertop and cooktop, including all measurements required to 

calculate the perimeter if in a triangular formation. 

● Provide Letter of Assurance and photographs showing the location of and 

distance between the sink, countertop and cooktop, including all 
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measurements required to calculate the perimeter if in a triangular 

formation. 

 

Part 2. Reduce Touch Points on Kitchen Faucets (1 point) 

At least one faucet within each kitchen of the dwelling unit meets the following 

requirements: 

a. Has adjustable water temperature and flow rate. 

b. Water flow can be turned on/off with a touchless sensor (i.e., touchless 

faucet) or with a single tap (i.e., touch faucet). 

 

Verification: 

● Provide specifications and purchase orders or invoices for the qualifying 

faucet. 
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Light 

R-L01 Design for Daylight 

Intent: Support well-being and circadian health by promoting daytime light 

exposure and managing daylight in bedrooms. 

 

Issue: 

● Light exposure affects circadian rhythm, which helps regulate an 

individual's sleep-wake cycle, immune system and appetite.275 

● Insufficient access to daylight or equivalent light sources can cause 

negative effects on mental, physical and sleep health.276,277  

● A range of short-term health impairments, including memory loss, slowed 

reflexes and decreased attention, are associated with poor sleep quality 

and insufficient sleep.278 

 

 Impact:  

● Windows can help increase access to light, improving circadian rhythm 

regulation and leading to positive health effects.279,280  

● Homes with access to daylight can help improve sleep patterns and 

decrease falling incidents, infectious diseases and depression.277  

● Unobstructed window views of nature can increase feelings of calmness, 

aid in illness recovery, and improve focus, mood and well-being.280  

● Blackout shades can help provide a cool and dark environment that is 

optimal for sleep.281  

 

Part 1. Provide Windows (1-4 points) 

The dwelling unit meets the following requirements:  

a. Glazing area is distributed according to one of the tiers in the table below: 
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Tier Points Required Glazing Area 

1 1 

● The total glazing area installed throughout the 

dwelling unit is at least 8% of the regularly 

occupied area of the dwelling unit (i.e., the 

window-to-floor ratio is at least 8%).282 

● All bedrooms contain at least one window.  

2 2 

● The total glazing area installed throughout the 

dwelling unit is at least 10% of the regularly 

occupied area of the dwelling unit (i.e., the 

window-to-floor ratio is at least 10%).  

● All regularly occupied rooms contain at least one 

window. 

3 4 

● The total glazing area installed throughout the 

dwelling unit is at least 15% of the regularly 

occupied area of the dwelling unit (i.e., the 

window-to-floor ratio is at least 15%).  

● All regularly occupied rooms contain at least one 

window. 

b. Window areas that count toward the total required glazing area are 

located at least 0.9 m [3 ft] from any exterior structures. 

c. Skylights that count toward the total required glazing area are 

accompanied by vertical glazing in the same room. 

 

Verification (meet all): 

• Provide calculations for the total regularly occupied floor area. 

• Provide calculations for the total glazing area. 

• Meet one of the following: 

i. Provide drawings that show the windows per room. 

ii. Provide Letter of Assurance and photographs showing the windows 

per room. 

 

Part 2. Provide Blackout Shades (1-3 points) 

Shades, blinds, curtains or shutters in bedrooms meet the following requirements: 

a. Have a maximum 1% visible light transmittance.  

b. Are installed at all windows (including skylights, if present). 
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c. Are controllable by residents according to one of the tiers in the table 

below: 

Tier Points Control Method 

1 1 Manual control (e.g., drawstring). 

2 2 Electrical control, with no automation. 

3 3 Electrical control, with option for automation. 

 

Verification (meet one): 

• Provide Letter of Assurance and photographs that show the installed 

window shades and controls. 

• Provide specifications and purchase orders or invoices for the qualifying 

window shades and controls. 

 

R-L02 Electric Light Control 

Intent: Support circadian regulation by providing lighting that can be controlled 

based on a person’s needs and preferences.  

 

Issue: 

● High levels of light during evening and nighttime hours may disrupt natural 

sleep-wake cycles and increase the time it takes to fall asleep.275,283  

● Lighting needs can vary throughout the day and year due to variations in 

weather and/or seasonal conditions.284,285  

 

Impact: 

● Light patterns that mimic traditional day-to-night lighting, with bright light 

in the morning and reduced light at night, can have positive impacts on 

alertness during the day and sleep at night.286  

● Limiting exposure to blue light in the evening supports natural melatonin 

production and good sleep.287  

● Dimmable lights minimize evening and nighttime light exposure to help 

support circadian rhythm health.283,288,289  

● Programmable and customizable lighting systems can increase visual 

comfort and satisfaction in the home.290,291,292  

 

Part 1. Provide Controllable Lighting (1-5 points) 

The dwelling unit meets the following requirements: 

a. Contains permanent lighting that is controllable according to one of the 

tiers in the table below: 



   © 2024 International WELL Building Institute PBC. All rights reserved.   76 

Tier Points Lighting in 

bedrooms 

Lighting in other 

regularly 

occupied rooms 

other than 

bathrooms 

Lighting in bathrooms 

1 1 

Is dimmable 

to 20% or 

lower. 

N/A Has at least two 

brightness levels. 

 

May be achieved with 

dimming, "high/low" 

settings, multiple 

lighting zones (e.g., 

vanity vs. shower) or 

an added "night light."  

2 2 Is dimmable to 20% or lower. 

3 3 Is dimmable to 5% or lower. 

4 5 

Is dimmable to 5% or lower. 

 

Has tunable output where 

spectrum (spectral power 

distribution) can be adjusted 

(e.g., tunable white, dim-to-

warm, tuning melanopic 

content). 

b. Has lighting that is independently controllable per room. 

 

Verification (meet all): 

• Provide drawings identifying the location of all lighting and controls.  

• Provide specifications and purchase orders or invoices for all lighting and 

controls.  

 

Part 2. Provide Programmable Lighting (1-2 points) 

Note: This part requires Part 1 of this feature to be achieved at the Tier 1 level. 

 

Lighting in the dwelling unit meets the following requirements for the spaces 

listed in one of the tiers in the table below: 

Tier Points Spaces 

1 1 All regularly occupied spaces except bedrooms 

2 2 All regularly occupied spaces 

 

a. Can be programmed by residents to preset scenes (e.g., specific light 

levels and color settings). 
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b. Can be programmed by residents to automatically adjust light levels 

and/or spectrum based on time of day. 

 

Verification (meet all): 

● Provide drawings identifying the location of the qualifying lighting and 

controls.  

● Provide specifications and purchase orders or invoices for the qualifying 

lighting and controls. 

 

R-L03 Electric Light Quality 

Intent: Avoid eye strain and improve visual comfort by installing lights with high 

color quality and low flicker. 

 

Issue: 

● Most home designs have historically focused on lighting for navigation, 

aesthetics and energy efficiency without considering how light impacts 

human health.293  

● Flicker – defined as rapid, repetitive changes to light brightness – may 

lead to negative health effects, including eye strain, fatigue, headache, 

migraine and blurred vision.294,295,296  

● Lighting with low color rendering (poor color quality) can impact an 

individual's ability to differentiate between objects and accurately 

perceive their surroundings.297  

● Individuals who have reduced or low vision are more sensitive to variations 

in light quality.284,298  

 

Impact: 

● Flicker can be minimized by using high-frequency drivers and dedicated 

dimming controls.293  

● The intensity, uniformity and color rendering of electric lights contribute to 

an individual’s overall satisfaction with lighting in the home.285,299  

 

Part 1. Install Lights with High Color Quality (1 point) 

The following requirements are met: 

a. Permanent lighting is installed in at least half of the occupiable rooms in 

the dwelling unit. 

b. All permanent lighting installed within occupiable spaces meet one of the 

following: 
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i. CRI (Ra) ≥ 90. 

ii. CRI (Ra) ≥ 80 with R9 ≥ 50. 

iii. Rf ≥ 78, Rg ≥ 100, -1% ≤ Rcs,h1 ≤ 15%, per IES TM-30. 

 

Verification (meet all): 

• Provide drawings that show the location of all lighting. 

• Provide specifications and purchase orders or invoices for all lighting. 

 

Part 2. Install Low Flicker Lights (2 points) 

The following requirements are met: 

a. Permanent lighting is installed in at least half of the rooms in the dwelling 

unit. 

b. All permanent lighting installed within the project boundary meets one of 

the following: 

i. Percent amplitude modulation of <30% for frequencies less than 200 

Hz, when tested according to the requirements in Joint Appendix 

JA-10 (equivalent to “reduced flicker operation” classification in 

California Title 24).300,301  

ii. Percent amplitude modulation <5% at frequencies less than 90 Hz 

(equivalent to Recommended Practices 3 defined in IEEE standard 

1789-2015 LED).302  

iii. Pst LM ≤ 1.0 and SVM ≤ 0.6 for indoor applications, per NEMA 77-

2017.303  

 

Verification (meet all): 

• Provide drawings that show the location of all lighting. 

• Provide specifications and purchase orders or invoices for all lighting. 

 

R-L04 Visibility at Night 

Intent: Support wayfinding and movement at night and minimize nighttime 

circadian disruption by providing appropriate lighting. 

 

Issue: 

● Falls are the second leading cause of injury-related deaths worldwide.304  

● The risk of falling increases in homes and neighborhoods with poor lighting, 

especially among older adults.305,306,307 

● Fall-related injuries can result in physical limitations, disabilities and 

decreased quality of life.308  
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● People of all ages may experience a greater fear of crime while in dark 

environments.309 

 

Impact: 

● In homes, well-lit staircases may decrease the risk of falling.306  

● Lighting built into handrails and steps can increase an individual's 

perceived stair safety.308  

● Well-lit exterior footpaths (sidewalks) provide increased visibility and 

reassurance at night.310 

● Streetlights can help increase public safety and reduce crime, leading to 

greater use of outdoor areas.311,312 

 

Part 1. Provide Interior Night Lighting (1 point) 

The following requirements are met: 

a. Hallways and stairs within the dwelling unit contain light(s) that meet the 

following:  

i. Are mounted no more than 0.6 m [2 ft] above the finished floor. 

ii. Emit 100% of their light below the horizontal plane. 

iii. Are installed no more than 1.2 m [4 ft] apart on stairs. 

iv. Are installed so that there is at least one per hallway. 

v. Can be controlled by the resident independently from any other 

lights in the hallways and stairs. 

 

Verification (meet all): 

• Provide drawings that show the location of all lighting. 

• Provide specifications and purchase orders or invoices for all lighting. 

 

Part 2. Provide Exterior Night Lighting (1 point) 

The following requirements are met: 

a. Each building entrance utilizes light(s) with a color temperature ≤3000K.  

b. If the building entrance is directly outside the dwelling unit, entryway 

lighting is controllable by the resident or is motion-activated.  

c. If present, all common exterior paths and parking lots utilize light(s) with a 

color temperature ≤3000K.  

 

Verification (meet all): 

• Provide drawings that show the location of all lighting. 

• Provide specifications and purchase orders or invoices for all lighting.  
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Movement 

R-V01 Pedestrian-Friendly Places 

Intent: Promote walking as part of daily life by implementing pedestrian-friendly 

neighborhood design strategies. 

 

Issue: 

● Many people around the world do not meet daily recommended 

physical activity levels.313,314  

● Physical inactivity, or failing to achieve minimum recommended levels of 

physical activity, is a leading risk factor for premature death, heart 

disease, diabetes, breast cancer and colon cancer.313,315 

● Sedentary behavior, or very-low intensity activities such as sitting, is a rising 

trend for both adults and children and a risk factor for several chronic 

health diseases.315,316,317  

● Bold collaborative action will be required to reverse these trends.313 

● Many neighborhoods lack infrastructure that has been shown to support 

walking, such as footpaths (sidewalks), intersections and destinations.318,319   

 

 Impact:  

● In general, physical activity can lead to enhanced physical and mental 

health.317 

● Regular physical activity can contribute to numerous health benefits such 

as lowering the risk of high blood pressure, heart disease, depression, 

some cancers, diabetes and obesity.314,315 

● Neighborhoods designed to increase physical activity levels enable more 

active lifestyles, support human and environmental health and promote 

social cohesion.320   

● Communities that focus on pedestrian-friendly design, including proximity, 

connectivity, density and aesthetics, are associated with increased 

walking for people of all ages and genders.321,322  

 

Part 1. Design Walkable Neighborhoods (3 points) 

Tags: Neighborhood Attributes 

Option 1. Walkable Neighborhood Design 

The main building entrance meets the following requirements: 

a. Opens onto a street with a sidewalk/footpath. 
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b. Is connected to at least three other streets with sidewalks/footpaths within 

a 540 m [0.3 mi] walking distance.323  

c. Has sidewalks/footpaths that incorporate the following design strategies:  

i. Have a width that is at least 1 m [3 ft].324  

ii. Have intersections that include curb cuts.324  

iii. Are physically separate from the portion of the roadway dedicated 

to motor vehicles through either a curb edge or landscaped buffer 

space.325  

d. Has sidewalks/footpaths that connect residents to at least three unique 

use types (defined in Appendix V1) within an 800 m [0.5 mi] walking 

distance.  

 

Verification: 

● Provide drawings that highlight all qualifying sidewalks/footpaths, roads 

and amenities or destinations located within an 800 m [0.5 mi] radius of 

the main building entrance. 

 

OR 

 

Option 2. Third-Party Active Living Index  

The dwelling unit is located in an area (i.e., postal code or address) that meets 

one of the following:  

a. AARP Livability Index (USA): minimum score of 50.326 

b. National Walkability Index (USA): minimum score of 10.5.327 

c. Walk Score (USA, Canada): minimum score of 70.328  

d. State of Place (USA, global): minimum score of 40.329  

 

Verification:  

● Provide the name of the active living index and the resulting score. 

 

R-V02 Transit-Friendly Places 

Intent: Promote walking as a form of physical activity by locating residences 

near public transit. 

 

Issue: 

● Historically, community design has given priority to vehicles over more 

active forms of transportation, such as walking, cycling and public 

transit.330   
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● Personal automobiles produce more greenhouse gasses per passenger 

mile traveled compared to other modes of transportation, such as buses 

and trains.331,332  

● Emissions from transportation are a major source of air pollution and 

contribute to millions of premature deaths worldwide.333,334  

 

Impact:  

● Public transportation use is associated with greater levels of daily physical 

activity.335  

● Public transportation systems with robust service options, times, routes and 

connections encourage greater levels of transportation-related physical 

activity.320  

● Reliable public transportation systems not only help improve physical and 

mental health but also support health equity through improved access to 

healthy food options and economic opportunities.336  

 

Part 1. Support Public Transit Use (2 points) 

Tags: Neighborhood Attributes 

 

Option 1. Transit-Friendly Neighborhood Design 

The main building entrance meets the following requirements: 

a. One of the following: 

i. Is within a 400 m [0.25 mi] walking distance of a rail or bus service 

that does not have a dedicated right of way.337 

ii. Is within an 800 m [0.5 mi] walking distance of a ferry, rail or bus 

service that has a dedicated right of way.337 

b. Has available transit services that provide a combined total of at least 72 

weekday trips and 30 weekend trips.337 Projects with multiple transit service 

options available may consider a combined daily total for all compliant 

transit types. 

 

Verification (meet all):  

● Provide an area map showing the distance from the main building 

entrance to public transportation with all rights of way noted. 

● Provide a calculation of the combined number of public transportation 

trips for both weekdays and weekends. 

 

 

OR 
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Option 2. Third-Party Transit Index 

The dwelling unit is located in an area (i.e., postal code or address) that meets 

one of the following: 

a. Transit Score (USA, Canada): Minimum score of 70 

b. PTAL (United Kingdom): Minimum score of 5. 

c. Greater Manchester Accessibility Levels (United Kingdom): Minimum score 

of 7. 

 

Verification:  

● Provide the name of the transit index and the resulting score. 

 

R-V03 Bike-Friendly Places 

Intent: Promote cycling as a form of physical activity by locating residences near 

bike-friendly streets and providing end-of-trip facilities. 

Issue: 

● Historically, community design has given priority to vehicles over more 

active forms of transportation, such as walking, cycling and public 

transit.330,338  

● Common barriers to cycling include a lack of bike lanes, poor 

connectivity of bike lanes to destinations and limited availability of bike 

parking at destinations.339,340  

 

Impact:  

● Cycling, whether for leisure or commuting, is associated with increased 

physical activity levels and lower mortality rates.341,342,343  

● In addition to health benefits, cycling supports environmental sustainability 

goals by reducing reliance on modes of travel that emit higher levels of 

greenhouse gasses.344  

● Individuals are more likely to cycle when streets have dedicated cycling 

infrastructure, such as bike lanes, and when destinations have secure bike 

parking.345,346  

 

Part 1. Support Cycling (2 points) 

Tags: Neighborhood Attributes 

1. Cycling Network 

The following requirements are met:  
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a. A functional building entrance used by cyclists opens to a cycling 

network.  

b. The cycling network connects riders to at least three destinations (as 

defined in Appendix V1) within an 8 km [5 mi] biking distance of a 

functional building entrance used by cyclists.347  

c. Roads and paths that count toward the cycling network include at least 

one of the following:  

i. A dedicated bike lane.348  

ii. A vehicular speed limit of 50 km/h [35 mph] or less.  

iii. A path or trail that is open to cyclists and separate from a vehicular 

road. 

 

Verification:  

● Provide an area map showing the cycling network, destinations and their 

distances from the building. 

AND 

2. Bike Parking 

One of the following requirements is met: 

a. If the building has five or more dwelling units, the following is met:  

i. Within 30 m [100 ft] of a functional building entrance, short-term 

bike parking (e.g., a u-shaped bike rack) is available at no cost for 

at least 2.5% of expected visitors.347 

ii. Within the project boundary, long-term bike parking (e.g., a secure 

bike locker, a secure bike room) is available for at least 15% of 

bedrooms (with a minimum of five spaces) at no cost.  

b. If the building has fewer than five dwelling units (including single-family 

homes), the following is provided at no cost within the project boundary: 

i. At least one long-term bike parking space (e.g., an attached or 

detached garage, a secure bike room in a common space) per 

dwelling unit.349  

 

Verification (meet all): 

● Provide bike parking capacity calculations. 

● Provide drawings that show all bike storage spaces and distances to 

functional building entrances, as relevant. 
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R-V04 Outdoor Activity Space 

Intent: Promote physical activity and exercise outside through public outdoor 

recreational space. 

 

Issue: 

● Factors such as traffic, lack of footpaths (sidewalks) and overall lack of 

outdoor space may decrease overall physical activity levels.350  

● Access to parks is not equally distributed across communities, and many 

individuals do not live near a park.351,352,353   

 

Impact:  

● Parks are an important neighborhood asset in promoting physical activity 

and supporting active living (i.e., a lifestyle that supports physical 

activity).354,355  

● Park use and physical activity increase when parks offer a variety of 

amenities and are located in close proximity to homes.356,357,358  

● Providing parks in residential communities can contribute to numerous 

benefits beyond physical activity, including improved mental health, air 

quality and noise mitigation.355,359  

● Optimizing outdoor spaces by incorporating amenities, accessibility 

features and crime prevention strategies can help maximize their use and 

their potential health and environmental benefits.354,360,361 

 

Part 1. Provide Access to Outdoor Activity Space (2 points) 

Tags: Common Space; Neighborhood Attributes 

One or more common outdoor activity spaces, collectively or individually, meet 

the following requirements: 

a. Is within an 800 m [0.5 mi] walking distance of the main building entrance. 

b. Is accessible to residents at no additional cost. 

c. Has a total area that is at least 0.4 hectare [1 acre] or 10% of the project 

boundary, whichever is larger. 

d. Collectively includes at least two of the following amenities: 

i. A walking path, trail or track. 

ii. Outdoor exercise equipment.  

iii. A playground and/or splash pad.   

iv. A swimming pool or natural swimming area (e.g., beach, lake). 

v. A recreational court, field or permanently installed game (e.g., a 

bocce ball court, basketball hoop, chess). 
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Verification: 

● Provide drawings or an area map of each outdoor physical activity space 

highlighting the qualifying amenities within it and its distance to the main 

building entrance. 

 

R-V05 Indoor Activity Space 

Intent: Promote movement and exercise by providing a dedicated indoor 

physical activity space that supports use by all people and offers equipment 

that supports a range of abilities. 

 

Issue: 

● Indoor fitness facilities are often not readily available, nor are they 

designed to be accessible to and inclusive of all individuals.361,362,363  

● Individuals with limited mobility have additional barriers to using fitness 

facilities, making it more difficult for them to meet physical activity 

guidelines.363,364  

 

Impact:  

● Enhanced places for physical activity, such as those that are located near 

residents and those that include robust amenities and programming, are 

effective at increasing physical activity and exercise.357,365  

● Clear floor space and accessible routes in fitness centers are key 

strategies to support fitness center use by people with diverse physical 

abilities.366  

● Activity spaces that are designed to be accessible and inclusive support 

health and well-being for all individuals.363  

 

Part 1. Provide Indoor Activity Space (1 point) 

Tags: Common Space 

A dedicated common indoor physical activity space meets the following 

requirements: 

a. Is located within the project boundary. 

b. Is accessible to residents at no additional cost.   

c. Has a minimum size of 25 m2 [270 ft2] plus 0.1m2 [1 ft2] per dwelling unit 

served by the space or 929 m2 [10,000 ft2], whichever is smaller.367   

d. Contains at least one unit each of cardio (e.g., treadmill) and strength 

equipment (e.g., set of free weights with at least three different weight 
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options) or a total combined amount of equipment equal to 5% of the 

total number of dwelling units served by the space, whichever is larger.  

 

Verification (meet all):  

● Provide documentation that the indoor activity space is accessible to 

residents at no additional cost.  

● Provide drawings that show the dimensions of the indoor activity space 

and its location within the project boundary. 

● Provide the specifications and purchase orders or invoices for all 

qualifying equipment.  

 

Part 2. Provide Accessible Indoor Activity Equipment (1 point) 

Tags: Common Space 

Note: This part requires Part 1 of this feature to be achieved. 

 

A dedicated indoor physical activity space within the project boundary meets 

the following requirements:  

a. Contains at least one unit each of cardio and strength equipment that 

meets the following: 

i. Is positioned along a route that is at least 0.9 m [3 ft] wide.366  

ii. Has a 76 cm [30 in] by 1.2 m [48 in] clearance to approach the 

equipment on at least one side.366  

b. Contains at least one unit each of cardio and strength equipment that 

supports use by people with varying physical abilities (e.g., recumbent 

bike, arm bike, wrist weights, a multipurpose gym system with pulleys).   

 

Verification (meet one): 

● Provide Letter of Assurance and photographs that show the equipment 

layout for the indoor activity space including dimensions of the route(s) 

and clearance(s). 

● Provide the following: 

○ Drawings that show the layout of accessible equipment including 

dimensions of the route(s) and clearance(s). 

○ Specifications and purchase orders or invoices for all qualifying 

equipment.  
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R-V06 Adjustable Workstations 

Intent: Support ergonomic comfort and reduce the risk of physical strain and 

injury by providing adjustable workstations for residents in common spaces.  

 

Issue: 

● Many individuals are at risk for work-related injuries to the muscles, nerves 

and bones that can arise when a task overloads the body.368  

● Common disorders that arise from body strain include low back and neck 

pain, which account for a large portion of global disabilities.369  

● Occupational work patterns have increased the amount of time spent 

sitting.370,371,372   

● There has been an increasing trend, especially in response to the COVID-

19 pandemic, for individuals to work from home or other non-traditional 

workspaces that have not been designed to support ergonomic 

comfort.373,374  

 

Impact:  

● An optimal work environment includes intentional design approaches and 

furnishings that support a variety of postures and body types.375  

● The use of height-adjustable workstations and other types of active 

workstations (e.g., treadmill desks) have been shown to reduce prolonged 

sitting time and enable individuals to switch between seated and 

standing work.376  

● Chairs that enable customized adjustments to fit the needs of the 

individual promote comfort and reduce the risk of musculoskeletal 

strain.377  

 

Part 1. Provide Adjustable Workstations in Common Spaces (1 point) 

Tags: Common Space 

Workstations are provided to residents in a common space (e.g., resident 

lounge, shared workspace) and meet the following requirements: 

a. Are provided in a quantity equal to at least 5% of all dwelling units within 

the building or development. 

b. Are height-adjustable for both sitting and standing through one of the 

following mechanisms:  

i. Manual or electric height-adjustments.378,379  

ii. Supplemental solutions (e.g., stands, risers).378,379  

c. Each is accompanied by a chair that meets the following:  

i. Includes an adjustable seat height.378,379  
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ii. Includes either an adjustable seat pan or a fixed seat pan that is not 

more than 43 cm [17 in] deep.378,379  

iii. Includes one additional adjustability option for lumbar support, 

backrest angle, or armrest height and distance between 

armrests.378,379  

d. If present at any workstation, computer monitors and/or supplemental 

screens allow for users to adjust the monitor’s height, viewing angle and 

horizontal distance.378,379  

e. Are accompanied by readily accessible (i.e., located in the space) print 

or digital instructions on how to adjust workstation furnishings.  

 

Verification (meet all): 

● Provide calculations utilized to determine the number of workstations. 

● Provide specifications and purchase orders or invoices for the ergonomic 

workstation furnishings. 

● Provide the adjustability instructions. 

 

R-V07 Staircase Design 

Intent: Promote physical activity by encouraging stair use in multifamily 

residential buildings by optimizing staircase design, signage and visibility. 

 

Issue: 

● Many people around the world do not meet daily recommended 

physical activity levels.313,314  

● Physical inactivity is a leading risk factor for premature death, heart 

disease, diabetes, breast cancer and colon cancer.313,315  

● Building design plays a role in either promoting or discouraging stair 

use.380,381,382  

 

Impact:  

● Incorporating opportunities for physical activity into daily behaviors, such 

as regular stair use, is a promising way to increase physical activity and 

promote general health.317,383,384  

● Point-of-decision motivational signage has been shown to be an effective 

strategy in promoting stair use.385  

● Stair use may be increased when staircases are well-placed, convenient, 

visible and include features such as artwork and music.386,387,388  
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Part 1. Design Inviting Staircases (1 point) 

Tags: Common Space 

A staircase accessible by all residents and servicing all occupiable floors of the 

residential building meets at least two of the following requirements:  

a. Is at least as prominent when viewed from the main building entrance, if 

elevators are present.  

b. Is located adjacent to shared building amenities on each floor. 

c. Incorporates at least two of the following on each floor:  

i. Biophilic design or artwork.381 

ii. Music.381 

iii. Light levels designed to produce at least 100 lux at the tread when 

in use.389  

iv. Windows or skylights that provide access to daylight and/or nature 

views.381 

v. Interactive design strategies (e.g., gamification, piano stairs).381  

d. Includes prominent signage that shows the location of the stairs and 

includes motivational language to use the stairs at the following locations:  

i. At elevator or escalator banks on each floor.381  

ii. At staircase entrances on each floor.381  

iii. In common spaces such as lounges, recreation rooms or other 

resident amenity spaces.381  

 

Verification: 

● Provide drawings that show the location of the staircase and how it 

relates to the building entrance and amenities, the aesthetic elements 

within the staircase and the motivational signage. 
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Appendix R-V1 

 

Diverse use types:390  

Category Use Type 

Food retail Supermarket 

Grocery store with fruit and vegetable section 

Community-

serving retail 

Convenience store 

Farmer’s market 

Hardware store 

Pharmacy 

Other retail  

Services Bank 

Entertainment venue (e.g., theater, stadium) 

Gym, health club, exercise studio 

Hair care 

Laundry, dry cleaning 

Restaurant, café or diner (excluding those with only drive-thru 

service) 

Civic and 

community 

facilities 

Adult or senior care (licensed) 

Childcare (licensed) 

Community or recreation center 

Cultural arts facility (e.g., museum, performing arts center) 

Education facility (e.g., K–12 school, university, adult 

education center, vocational school, community college) 

Government office that serves public on-site 

Medical clinic or office that treats patients 

Place of worship 

Police or fire station 

Post office 

Public library 

Public park 

Social services center 

Community 

anchors 

Commercial office (100 or more full-time employees) 

Housing (100 or more dwelling units) 
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The following restrictions apply to Appendix R-V1: 

● A use may be counted as only one use type (e.g., a single retail space 

may be counted only once even if it sells products in several use 

categories). 

● No more than two uses in each use type may be counted (e.g., if five 

restaurants are within the required distance, only two may be counted). 
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Thermal Comfort 

R-T01 Thermal Performance 

Intent: Support the health, well-being and productivity of residents by providing 

comfortable thermal conditions. 

 

Issue: 

● Extreme temperature events are happening more frequently and can 

increase population mortality rates.391,392 

● Fewer homes may be able to rely solely on natural ventilation for heating 

and cooling in response to climate change.392,393,394 

● Thermal comfort is influenced by the construction of the home, climate 

and seasonal changes.395  

 

Impact:  

● Providing a desirable thermal comfort level can improve the physical and 

mental health of individuals.396 

● Having control of indoor temperatures can support overall satisfaction 

with thermal comfort.395,397,398 

● Homes that are mechanically heated or cooled allow for a greater range 

of indoor temperatures and can increase overall thermal comfort 

compared to residences that are naturally conditioned.399,400 

● Fans may help increase thermal comfort by providing more uniform 

temperatures in a space.401,402 

 

Part 1. Support Fundamental Thermal Comfort (1 point) 

The following requirements are met: 

a. One of the following is met: 

i. Heating is mechanically supplied in all regularly occupied rooms 

and bathrooms with showers and baths, except those with no 

exterior walls. Controls are present within the dwelling unit. 

ii. The building is located in IECC 2018 or ASHRAE 90.1 climate zone 

1.403 

iii. The daily average outdoor temperature at the building location did 

not fall below 10 °C [50 °F] for 8 or more days in the previous 

calendar year.404 

b. One of the following is met: 

i. Cooling is mechanically supplied in all regularly occupied rooms, 

with controls present within the dwelling unit. 
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ii. The building is located in IECC 2018 or ASHRAE 90.1 climate zone 7 

or 8.403 

iii. The daily average outdoor temperature at the building location did 

not exceed 33 °C [92 °F] for 8 or more days in the previous calendar 

year.404 

 

Verification (meet one or more, as applicable): 

● Provide mechanical drawings or annotated photographs that describe 

the type and location of all heating and/or cooling equipment (e.g., 

boiler, radiator, supply vents, heat pump). If mechanical drawings are not 

provided, also include a list of regularly occupied rooms. 

● If mechanical heating and/or cooling is not provided, describe the 

relevant climate conditions. 

 

Part 2. Design Mechanical Heating and Cooling (2 points) 

The dwelling unit has a mechanical heating and/or cooling system that meets 

the following requirements: 

a. Is designed to meet the load calculation requirements set in one or more 

of the following guidelines: 

i. ACCA Manual J Residential Load Calculation - 2016.405 

ii. CIBSE Guide B1: Heating.406  

iii. CIBSE Guide B3: Air Conditioning and Refrigeration.407 

iv. GB 50736-2012 Design Code for Heating Ventilation and Air 

Conditioning of Civil Buildings.408 

b. Is designed to meet the equipment selection requirements set in one or 

more of the following guidelines: 

i. ACCA Manual S Residential Equipment Selection - 2014.409  

ii. CIBSE Guide B1: Heating.406 

iii. CIBSE Guide B3: Air Conditioning and Refrigeration.408 

iv. GB 50736-2012 Design Code for Heating Ventilation and Air 

Conditioning of Civil Buildings.409  

c. If ducts for heating or cooling are present, they are designed to meet the 

ductwork requirements set in one or more of the following guidelines: 

i. ACCA Manual D Residential Duct Systems - 2016 (only for heating 

and/or cooling systems with ductwork exceeding a total length of 3 

m [10 ft]).410 

ii. CIBSE Guide B2: Ventilation and Ductwork.411 
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Verification:  

● Provide the load calculations report and equipment list of the mechanical 

system. 

 

Part 3. Provide Cooling Fans (1 point) 

The dwelling unit meets the following requirements: 

a. Ceiling fans, stand/pedestal fans, or permanently mounted wall fans are 

provided in all regularly occupied rooms. 

b. Fan blades are at least 25 cm [10 in] in diameter or, for centrifugal or 

bladeless fans, the air outlet is at least 46 cm [18 in] in length. 

c. Fans are controllable by at least one of the following: 

i. Wall switch with the function clearly labeled. 

ii. Switch on a device. 

iii. Remote control. 

 

Verification (meet one):  

● Provide Letter of Assurance and photographs that show the qualifying 

fans as well as their location, dimensions and controls.  

● Provide drawings that show the qualifying fans as well as their location, 

dimensions and controls. 

  

Part 4. Maintain HVAC and Dehumidification Equipment (1 point) 

Tags: Services and Policies 

A thermal systems maintenance plan provides the following services to residents 

at no additional cost: 

a. Maintenance activities for all systems that provide heating, cooling, 

humidification and dehumidification installed/provided by the developer, 

as applicable and as described in the table below: 

Maintenance Requirements Interval 

General inspection Annually 

Cleaning of components (e.g., coils, condensers, 

condensate pans, ducts, evaporator, fans, pre-filters) 

Manufacturer’s 

recommendation 

AND as necessary per 

inspection 

Maintenance and adjustment (e.g., belts, fans, 

lubrication, refrigerant charging, sensors, thermostats, 

valves, wiring) 

Provision and installation of consumable components 

(e.g., filters to prepare air for thermal conditioning) 

Manufacturer’s 

recommendation 

 

Verification (meet all): 
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● Provide a list of heating, cooling, humidification and dehumidification 

systems. 

● Provide one of the following: 

○ A budget that details and incorporates the applicable services 

being provided or contracted. 

○ A contract with a qualified professional or service provider for 

applicable services. 

○ A description provided to residents of the maintenance service 

offering 

 

R-T02 Thermal Control 

Intent: Support individual thermal preferences by providing thermal control 

throughout the residence.  

 

Issue: 

● The effects of thermal discomfort go beyond dissatisfaction with the 

temperature of the environment; it can lead to an increased risk of 

allergies, asthma, colds, headaches, high blood pressure, sore throats and 

stomach ulcers.412,413,414 

● Thermal comfort is subjective, making it difficult to create and maintain 

indoor spaces that are thermally comfortable for all individuals.415,416 

● Unevenly heated homes can negatively impact individual thermal 

comfort. 417 

 

Impact:  

● Zoned heating and cooling systems in homes allow individuals to set 

different temperatures in different rooms to accommodate multiple 

thermal comfort preferences.418 

● Smart thermostats enable individuals to take control of their thermal 

comfort and also help save energy.419,420,421  

● Smart thermostats can control temperature setpoints remotely, adjust 

heating and cooling through customizable schedules and predict comfort 

settings through usage data.422 

 

Part 1. Provide Room-by-Room Thermal Adjustability (2 points) 

The dwelling unit meets the following requirement: 

a. The heating and/or cooling in each regularly occupied room can be 

independently controlled.  
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Verification (meet one):  

● Provide Letter of Assurance by an HVAC professional or mechanical 

engineer and photographs that show the qualifying thermostats. 

● Provide drawings of the mechanical system that show the location of 

thermostats. 

 

Part 2. Utilize Smart Thermostats (1 point) 

Thermostats installed in the dwelling unit meet the following requirements: 

a. Can be operated remotely from outside of the dwelling unit. 

b. Have programmable temperature setpoints (e.g., based on time of day or 

location). 

 

Verification (meet one): 

● Provide Letter of Assurance by an HVAC professional or mechanical 

engineer and photographs that show the qualifying thermostats.  

● Provide specifications and purchase orders or invoices for the qualifying 

thermostats. 

● Provide drawings of the mechanical system showing the type and 

location of the qualifying thermostats. 

 

R-T03 Insulation and Fenestration Efficiency 

Intent: Maintain comfortable thermal conditions by utilizing energy-efficient 

materials that limit unwanted heat transfer.  

 

Issue: 

● Insufficient insulation in homes can lead to decreased thermal comfort, 

especially in extreme temperatures.423 

● Windows and skylights can influence the temperature of a space through 

radiant heat exchange and have the potential to significantly impact 

individual thermal comfort.424 

 

Impact:  

● Insulated homes maintain higher indoor temperatures and have been 

linked to improved self-reported health outcomes, including decreased 

wheezing and hospital admissions for respiratory conditions.425,426 

● Windows with low-transmittance glazing can help prevent solar heat 

absorption and improve thermal comfort.427 
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Part 1. Utilize Efficient Insulation and Fenestration Materials (2 points) 

The following requirements are met: 

a. Manufactured (i.e., not constructed onsite) doors meet the heat and solar 

requirements appropriate to the climate zone as outlined in the table 

below:428 

Requirements for Manufactured Doors 

Glazing Level Heat Requirements 
(meet one) 

Solar Energy 

Requirements 

(meet one) 

U Value  
W/m²K  
[Btu/h*ft²*°F] 

RSI/R Value  
m²K/W 
[ft²*°F*h/Btu] 

SHGC /  

G Value  

SC 

Opaque ≤ 0.97 [0.17] ≥ 1.04 [5.88] No Rating 

≤ ½ Clear 

Glazing 

≤ 1.42 [0.25] ≥ 0.70 [4] ≤ 0.25 ≤ 0.29 

> ½ Clear 

Glazing 

(Climate 

Zones 1, 2 3A, 

3B 5C) 

≤ 1.70 [0.30] ≥ 0.59 [3.33] ≤ 0.40 ≤ 0.46 

> ½ Clear 

Glazing 

(Climate 

Zones 3C, 4-7) 

≥ 0.59 [3.33] ≤ 0.25 ≤ 0.29 

b. Manufactured (i.e., not constructed onsite) windows meet the heat and 

solar requirements appropriate to the climate zone as outlined in the 

table below:428  
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Requirements for Manufactured Windows 

Climate 

Zone (IECC 

2018 or 

ASHRAE 

90.1) 

Heat Requirements 
(meet one) 

Solar Energy Requirements 
(meet one) 

 U Value 

W/m²K  
[Btu/h*ft²*°F] 

RSI/R Value  

m²K/W 
[ft²*°F*h/Btu] 

SHGC /  

G Value  

SC 

5A, 5B, 6, 7 ≤ 1.53 [0.27] ≥ 0.65 [3.70] Any 

3C, 4, 5C ≤ 1.70 [0.30] ≥ 0.59 [3.33] ≤ 0.40 ≤ 0.46 

3A, 3B ≤ 1.70 [0.30] ≥ 0.59 [3.33] ≤ 0.25 ≤ 0.29 

1, 2 ≤ 2.27 [0.40] ≥ 0.44 [2.5] ≤ 0.25 ≤ 0.29 

c. Manufactured (i.e., not constructed onsite) skylights meet the heat and 

solar requirements appropriate to the climate zone as outlined in the 

table below:428  
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Requirements for Manufactured Skylights 

Climate 

Zone (IECC 

2018 or 

ASHRAE 

90.1) 

Heat Requirements 
(meet one) 

Solar Energy Requirements 
(meet one) 

 U Value 
W/m²K  
[Btu/h*ft²*°F] 

RSI/R Value  
m²K/W 
[ft²*°F*h/Btu] 

SHGC /  

G Value  

SC 

5A, 5B, 6, 7 ≤ 2.84 [0.50] ≥ 0.35 [2] Any 

3C, 4, 5C ≤ 3.01 [0.53] ≥ 0.33 [1.89] ≤ 0.35 ≤ 0.40 

3A, 3B ≤ 3.01 [0.53] ≥ 0.33 [1.89] ≤ 0.28 ≤ 0.32 

1, 2 ≤ 3.41 [0.6] ≥ 0.29 [1.67] ≤ 0.28 ≤ 0.32 

d. Insulation for ceilings below an attic space meets the insulation 

requirements appropriate to the climate zone as outlined in the table 

below:429 

Insulation Requirements for Ceilings Below an Attic Space 

Climate 

Zone 

(IECC 

2018 or 

ASHRAE 

90.1) 

General Space 

 

Attic Access Panels and Drop-

down Stairs 

 

 RSI/R Value m²K/W 

[ft²*°F*h/Btu] 

RSI/R Value m²K/W [ft²*°F*h/Btu] 

1-5 ≥ 3.70 [21] ≥ 1.76 [10] 

6-8 ≥ 5.28 [30] ≥ 1.76 [10] 

e. Exterior wall sheathing and cavity insulation meet the insulation 

requirements appropriate to the climate zone as outlined in the table 

below:430 
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Insulation Requirements for Exterior Wall Sheathing and Cavity Insulation 

Climate Zone (IECC 

2018 or ASHRAE 90.1) 

Wall 
RSI/R Value m²K/W [ft²*°F*h/Btu] 

Cavity Insulation Sheathing 

1-3  ≥ 2.29 [≥ 13] None 

4-5  ≥ 2.29 [≥ 13]  ≥ 0.44 [≥ 2.5] 

6-8  ≥ 2.29 [≥ 13]  ≥ 0.88 [≥ 5] 

f. Floor insulation meets the insulation requirements appropriate to the 

climate zone as outlined in the table below:430  

Insulation Requirements for Floor Insulation 

Climate Zone (IECC 

2018 or ASHRAE 90.1) 

General Space 

RSI/R Value m²K/W [ft²*°F*h/Btu] 

1-2  ≥ 2.29 [≥ 13] 

3  ≥ 4.40 [≥ 25] 

4-8  ≥ 4.40 [≥ 25] 

g. Supply and return ducts meet the insulation requirement of greater than 

or equal to RSI 1.06 [R6] when routing through unconditioned spaces.429 

 

Verification (meet all): 

● Provide the IECC or ASHRAE Climate Zone. 

● Provide the qualifying ratings for all manufactured fenestrations and 

insulation materials.  

 

R-T04 Humidity Control 

Intent: Support thermal comfort and limit the growth of biological contaminants 

by maintaining optimal relative humidity levels. 

 

Issue: 
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● High relative humidity reduces the ability for sweat to evaporate and cool 

the body, which can impact individual thermal comfort.431 

● The incidence of allergies and respiratory infections can be indirectly 

affected by high relative humidity because moist surfaces are more 

conducive to mold, bacteria and pathogen growth.432,433,434 

● High relative humidity can accelerate the rate of off-gassing of chemicals 

(such as formaldehyde) from building materials, which negatively affects 

indoor air quality.433 

 

Impact:  

● Dehumidifiers can improve indoor air quality by reducing moisture and 

controlling mold and microbe growth, all of which can help decrease the 

risk of asthma and other respiratory illnesses.435 

● Maintaining indoor relative humidity levels between 40% and 60% can 

help minimize the majority of negative health effects that are typically 

caused by low and high concentrations of relative humidity.433 

● Keeping indoor relative humidity levels as low as 30% can further reduce 

mold and microbe growth.436 

 

Part 1. Manage Relative Humidity in Living Spaces (2 points) 

Option 1. Mechanical Humidity Control 

The dwelling unit meets the following requirements: 

a. Except for high-humidity areas (e.g., bathrooms with showers or baths) 

and subgrade spaces (e.g., basements, crawl spaces), humidity is 

controlled within regularly occupied rooms by at least one of the 

following: 

i. A refrigerant or desiccant dehumidifier. 

ii. An air conditioning or heat pump system with a condensate line 

and pump. 

b. If provided, mechanically supplied outdoor air is conditioned by at least 

one of the following within the air supply system: 

i. A refrigerant or desiccant dehumidifier. 

ii. An energy recovery ventilator (ERV). 

 

Verification (meet one):  

● Provide specifications and purchase orders or invoices for the qualifying 

humidity control equipment. 

● Provide drawings of the mechanical system that show the qualifying 

humidity control equipment. 
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OR 

 

Option 2. Humidity Modeling 

The following requirement is met: 

a. Except for high-humidity areas (e.g., bathrooms with showers or baths) 

and subgrade spaces (e.g., basements, crawl spaces), all regularly 

occupied rooms of the dwelling unit are modeled to show that relative 

humidity levels will be maintained between 30% and 60% for at least 98% 

of regularly occupied hours of the year.432  

 

Verification: 

● Provide the results of the humidity model(s).  

 

Part 2. Dehumidify Subgrade Spaces (1 point) 

The following requirements are met: 

a. Dehumidification equipment is designed and set to maintain relative 

humidity levels below 60% in all subgrade spaces (e.g., basements, crawl 

spaces) that are accessible from the interior of the dwelling unit.437 

 

Verification:  

● Provide specifications and purchase orders or invoices for the humidity 

control equipment. 

 

Part 3. Meet Relative Humidity Thresholds (1 point) 

Note: This part requires Part 1 of this feature to be achieved. 

Tags: Onsite Testing 

 

The following requirement is met: 

a. According to onsite tests, relative humidity is between 30% and 60% in all 

regularly occupied rooms of the dwelling unit, except high-humidity areas 

(e.g., bathrooms with showers or baths) and subgrade spaces.432  

 

Verification: 

● Provide the humidity test results conducted by a WELL Performance 

Testing Agent or qualified professional. 

 



   © 2024 International WELL Building Institute PBC. All rights reserved.   104 

R-T05 Radiant Heating Systems 

Intent: Minimize allergens by utilizing radiant heating systems that limit the spread 

of airborne contaminants. 

 

Issue: 

● Traditional (convective) heating systems blow air throughout the home, 

which can not only be noisy but can also resuspend settled pollutants into 

the breathing space.438,439 

● Individuals who are exposed to allergens (like dust mites) in the home can 

have allergic reactions and develop respiratory diseases.440 

 

Impact:  

● Radiant heating can more effectively provide thermal comfort in homes 

by reducing air movement, minimizing drafts and maintaining an even 

distribution of heat.441 

● Radiant heating systems do not blow air through the home, which can 

help reduce the spread of dust and improve air quality for individuals who 

are sensitive to allergens.442  

● Radiant heating systems reduce the temperature difference between 

indoor surfaces and the air, decreasing the likelihood of condensation 

and mold growth.443 

 

Part 1. Implement Radiant Heating (1 point) 

Radiant floor heating and/or heated wall/ceiling panels are installed in the 

following areas: 

a. At least 50% of regularly occupied rooms. 

b. All bathrooms with showers or baths. 

 

Verification (meet one): 

● Provide drawings of the mechanical system that show the radiant heating 

systems.  

● Meet all of the following: 

○ Provide Letter of Assurance by an HVAC professional or mechanical 

engineer and photographs of the radiant system.  

○ Provide a drawing or description of the areas where the qualifying 

radiant system is installed. 
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R-T06 Operable Windows 

Intent: Help manage temperature indoors by positioning operable windows at 

the appropriate heights to increase airflow from outdoors. 

 

Issue: 

● Inadequate access to operable windows – one of the preferred ways to 

control indoor thermal comfort and air quality within a home – can 

negatively impact an individual's ability to quickly and effectively 

maintain a comfortable indoor environment.444  

● In the largest and most industrialized cities, the air within homes can have 

significantly higher levels of pollutants than the outdoor air.445 

 

Impact:  

● Individuals often open windows to regulate indoor temperature, humidity, 

odors and carbon dioxide, as well as to create more comfortable 

spaces.444 

● Installing windows at varying heights can help increase natural ventilation 

due to the tendency for hot air to rise.446 

● Individuals are more likely to open windows fitted with screens, which also 

helps prevent pests from entering the home.447,448 

 

Part 1. Install Operable Windows (1 point) 

The dwelling unit meets the following requirements: 

a. At least 50% of regularly occupied rooms have operable windows. 

b. Operable windows where the sill height is less than 0.9 m [3 ft] above the 

finished floor on the interior and greater than 1.8 m [6 ft] above the 

ground on the exterior meet one of the following: 

i. Are equipped with a fall prevention device in compliance with 

ASTM F2090 or, for windows 22.8 m [75 ft] or higher above the 

ground, ASTM F2006.449 

ii. Have openings that open less than 10 cm [4 in].449 

c. Operable windows are equipped with screens with a spacing of 6 mesh 

per cm [16 mesh per in] or finer.450 

 

Verification (meet one): 

● Provide Letter of Assurance and photographs of windows, devices and 

screens. 

● Provide drawings of windows, devices and screens, as well as window 

specifications.  
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Part 2. Provide Windows with Multiple Opening Modes (1 point) 

Note: This part requires Part 1 of this feature to be achieved. 

 

The dwelling unit meets the following requirements: 

a. At least 70% of operable windows meet the following: 

i. At least half of the opening is not more than 1.8 m [5.9 ft] above the 

finished floor.403  

ii. The opening is at least 0.3 m [1 ft] in the smallest dimension 

(excluding any fall prevention devices).403  

b. If the dwelling unit is mechanically heated, at least 30% of operable 

windows have an opening at the top such that the entirety of that 

opening is at least 1.8 m [5.9 ft] above the finished floor.446 

c. At least one window which opens as described in requirements (a) and 

(b), as applicable, is present in each room with operable windows. 

Windows that meet both opening modes may satisfy both requirements.  

d. Windows can be controlled from no more than 1.7 m [5.6 ft] above the 

finished floor. 

 

Verification (meet one):  

● Provide Letter of Assurance and photographs of all windows. 

● Provide drawings that include all window specifications. 

 

R-T07 Outdoor Heat Management 

Intent: Improve outdoor thermal comfort by managing the solar heat absorbed 

and retained by buildings and hardscapes. 

 

Issue: 

● Heat and high temperatures are becoming greater threats to public 

health around the world.451 

● There are significant negative health outcomes associated with extreme 

heat including heat cramps, heat exhaustion, heat stroke, fainting and 

even death.451 

● Exposure to high temperatures is especially dangerous for older individuals 

and other vulnerable populations.451  

● Outdoor thermal comfort can affect the livability and vitality of 

neighborhoods and public spaces.452  
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● Low-income neighborhoods often have significantly fewer trees than high-

income areas, resulting in higher outdoor temperatures.453 

 

Impact:  

● Shading from trees and other vegetation can reduce the amount of solar 

radiation on the street and help improve the thermal comfort of 

pedestrians.452,454 

● Shade can efficiently reduce the risk of heat stress in hot, urban areas.455 

● Designing landscapes with green spaces and bodies of water can help 

regulate microclimates by helping cool the surrounding air 

temperature.452 

● Roofing materials with high albedo and reflectivity reduce the amount of 

solar radiation that is absorbed and retained as heat, helping cool the 

local surroundings.452,456 

 

Part 1. Manage Heat in Outdoor Spaces (1 point) 

Option 1. Cool or Shaded Surfaces 

At least 90% of the total area of all outdoor spaces listed in the table below 

meets one or a combination of the following requirements: 

a. Is planted with grass or other vegetation. 

b. Is comprised of materials that have either an initial solar reflectance (SR) 

value of at least 0.33 or a three-year aged SR value of at least 0.28 (e.g., 

white coating, light-colored cement).457  

c. Is shaded for at least 50% of daylight hours on the summer solstice by tree 

canopies, awnings, gazebos, pergolas or other structures. 

 

Outdoor Spaces 

Pedestrian pathways and building entrances 

Outdoor parking spaces 

Yards 

Plazas, seating areas and playgrounds 

Exercise facilities with a contiguous area of less than 230 m2 [2,500 ft2] 

 

Verification (meet all): 
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● Provide a site plan that indicates the cooled or shaded outdoor spaces 

and the heat management strategy used in each area.  

● Provide specifications (that include SR values) and purchase orders or 

invoices for the qualifying materials, as applicable.  

 

OR 

 

Option 2. Temperature Modeling 

The following requirements are met: 

a. Temperature modeling is completed for the following outdoor areas, as 

applicable: 

i. Pedestrian pathways and building entrances. 

ii. Outdoor parking spaces. 

iii. Yards. 

iv. Plazas, seating areas and playgrounds.  

v. Exercise facilities with a contiguous area of less than 230 m2 [2,500 

ft2]. 

b. The temperature modeling report provides the highest expected measure 

of thermal perception (e.g., highest Physiologically Equivalent 

Temperature, highest Universal Thermal Climate Index) for at least the 

summer season. 

c. If the highest expected measure of thermal perception is associated with 

“moderate” or more severe heat stress, the temperature modeling report 

includes a list of countermeasures that were implemented for at least two 

of the following categories and the expected reduction in heat stress that 

they provide:458   

i. Landscaping and greenery. 

ii. Manufactured shading systems (e.g., canopies, gazebos). 

iii. Reflectance of manufactured surfaces (e.g., sidewalks/footpaths, 

rooftops). 

iv. Water features (e.g., ponds, fountains). 

 

Verification (meet all): 

● Provide the temperature modeling results.  

● Describe the countermeasures that were implemented, if applicable, and 

the expected reduction in heat stress each provides. 
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Part 2. Install Heat-Resistant Roof Tops (1 point) 

At least 75% of the rooftop area, excluding areas with HVAC or photovoltaic 

installations, meets at least one of the following requirements: 

a. Uses a green roof system that includes at least 5 cm [2 in] of mature hardy 

groundcover plants based on current vegetation conditions.459 

b. Is a low-sloped roof (i.e., slope height-to-distance ratio is less than or equal 

to 2:12) that has either an initial solar reflectance index (SRI) of at least 82 

or a three-year aged SRI of at least 64.460 

c. Is a steep-sloped roof (i.e., slope height-to-distance ratio is greater than 

2:12) that has either an initial solar reflectance index (SRI) of at least 39 or 

a three-year aged SRI of at least 32.460 

 

Verification (meet all):  

● Provide specifications (that include SR values, as relevant) and purchase 

orders or invoices for the qualifying roofing. 

● Provide area calculation of heat-resistant roofing. 
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Sound 

R-S01 Sound Barriers 

Intent: Reduce unwanted noise by constructing wall and floor/ceiling assemblies 

that mitigate the transfer of sound. 

 

Issue: 

● Noise issues frequently top the list of residential complaints and neighbor 

problems.461,462 

● In multifamily buildings, noise disturbances among dwelling units are often 

caused by televisions, sound systems, footsteps and scraping furniture.463 

● Noise disturbances at home have been linked to negative health effects, 

including increased headaches, tiredness, difficulty concentrating, 

anxiety and depression.463,464  

 

Impact:  

● Walls and floor/ceiling assemblies can be constructed to mitigate the 

transfer of loud noise.465 

● Enhanced door hardware and specifications (especially when used in 

common entryways and mechanical equipment rooms) can help reduce 

noise transfer between rooms.466  

● When analyzing long-term building operation costs, constructing for 

acoustical comfort is more cost-effective than constructing for minimum 

code compliance.467  

 

Part 1. Install High-Performing Wall Assemblies (1-3 points) 

Tags: Onsite Testing 

Option 1. Sound Transmission Design and Verification 

The following requirements are met: 

a. Interior bedroom walls and party walls meet the following:  

i. Extend full height from floor to deck.  

ii. Are sealed at all points of connection with non-hardening caulk. 

b. Walls meet the thresholds in one of the tiers in the table below, as 

applicable: 
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Tier Points Wall Assembly Location Designed to 

meet Sound 

Transmission 

Class (STC) 

or Weighted 

Sound 

Reduction 

(Rw) 

OR Tested to meet 

Noise Isolation 

Class (NIC) or 

Sound Level 

Difference 

(DnTw) 

1 1 

Walls that separate 
bedrooms from spaces 
with building services, 
loud equipment or 
activities (e.g., 

mechanical rooms, 
common stairwells, 

elevators, trash chutes, 
laundry). 
 

Party walls.468 

55 OR 50 

Walls that separate 
bedrooms from other 

occupiable areas 
within the dwelling unit. 

45 OR 40 

2 3 

Walls that separate 

bedrooms from spaces 
with building services, 
loud equipment or 
activities (e.g., 
mechanical rooms, 

common stairwells, 

elevators, trash chutes, 
laundry). 
 

Party walls.468  

60 OR 55 

Walls that separate 

bedrooms from other 

occupiable areas 
within the dwelling unit. 

50 OR 45 
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c. Solid core, swing doors are installed in the following locations, as 

applicable: 

i. Dwelling unit entrances. 

ii. Enclosed spaces with loud equipment or activities (e.g., 

mechanical rooms, fitness amenities, media rooms) on floors with 

dwelling units. 

iii. Separations between bedrooms and any other areas within the 

dwelling unit (except storage areas). 

d. Acoustical gaskets and seals are installed at the head, jamb and base of 

doors in the following locations, as applicable: 

i. Dwelling unit entrances.  

ii. Enclosed spaces with loud equipment or activities (e.g., 

mechanical rooms, fitness amenities) on floors with dwelling units. 

e. Acoustical box backer pads are installed on wall outlet boxes on either 

side of the walls surrounding bedrooms. 

f. If common fitness rooms or media rooms with subwoofers are present, a 

plan is submitted by a professional in acoustics that details the design 

strategies used to reduce airborne sound transmission from these spaces 

to the nearest bedroom, including expected STC/Rw or NIC/DnTw values.  

 

Verification (meet all, as applicable):  

● Provide drawings that label all rooms and include the wall assembly 

details, the location of all wall assemblies, door schedules and electrical 

outlet boxes. Note: Partition STC/Rw performance may be reported using 

lab-tested data of relevant specimens (e.g., UL rated, accredited lab 

data per ASTM E 90, ISO 10140-2, or equivalent) or by showing results 

generated from a sound insulation modeling software (e.g., soundPATHS 

by National Research Council of Canada, INSUL by Marshall Day 

Acoustics).  

● If partition performance is achieved using NIC/Dw metric, provide a report 

from a WELL Performance Testing Agent or qualified professional that 

describes the testing methodology and results of sound insulation tests. 

● Provide a report from a qualified professional that describes the expected 

sound from any common fitness rooms and/or media rooms with 

subwoofers to dwelling units and strategies employed to minimize it. 

 

OR 

 

Option 2. Multifamily Sound Transmission Standards 
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The following requirement is met:  

a. If the building has more than one dwelling unit, the walls of the dwelling 

unit have been designed, modeled or otherwise adhere to one of the 

following: 

i. National Building Code of Canada (NBCC). 

ii. New York City Admin Code Article 9 - Noise Control in Multiple 

Dwellings. 

iii. Chinese Building Code GB 50118-2019. 

iv. Australia Building Code - NCC 2019 Volume One Part F5 Sound 

transmission and insulation (DtS). 

 

Verification: 

● Provide the report from a qualified professional that indicates the final 

design will be constructed to comply with relevant code or regulation.  

 

 

Part 2. Install Airborne Sound Reducing Floor/Ceiling Assemblies (2 points) 

Tags: Onsite Testing 

Option 1. Sound Transmission Design and Verification 

The following requirements are met: 
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a. Floor/ceiling assemblies meet the following thresholds, as applicable: 

Floor/Ceiling Assembly 

Location 

Designed to meet 

Sound 

Transmission Class 

(STC) or Weighted 

Sound Reduction 

(Rw) 

OR Tested to meet 

Noise Isolation 

Class (NIC) or 

Sound Level 

Difference (DnTw) 

Above bedrooms that 
are below a separate 
dwelling unit. 

 
Beneath and above 
loud spaces (e.g., 
mechanical 
equipment rooms, 

media rooms, common 
fitness, rooftop 
terraces). 

60 OR 55 

Above bedrooms 
within the same 

dwelling unit. 
 

Beneath hallways and 
corridors that are 
located above another 
dwelling unit. 

55 OR 50 

b. If common fitness rooms or media rooms with subwoofers are present, a 

plan is submitted by a professional in acoustics that details design 

strategies used to reduce airborne sound transmission from these spaces 

to the nearest bedroom, including expected STC/Rw or NIC/DnTw values.  

 

Verification (meet all):  

● Provide drawings that label all applicable floor/ceiling assemblies. Note: 

Floor/ceiling STC/Rw performance may be reported using lab-tested data 

of relevant specimens (e.g., UL rated, accredited lab data per ASTM E 90, 

ISO 10140-2, or equivalent) or by showing results generated from a sound 

insulation modeling software (e.g., soundPATHS by National Research 

Council of Canada, INSUL by Marshall Day Acoustics).  
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● If floor/ceiling performance is achieved using NIC/Dw metric, provide a 

report from a qualified professional that describes the testing 

methodology and results of sound insulation tests. 

● Provide a report from a qualified professional that describes the expected 

sound from any common fitness rooms and/or media rooms with 

subwoofers to dwelling units and strategies employed to minimize this. 

 

OR 

 

Option 2. Multifamily Sound Transmission Standards 

The following requirement is met: 

a. If the building has more than one dwelling unit, the walls of the dwelling 

unit have been designed, modeled or otherwise adhere to one of the 

following: 

i. National Building Code of Canada (NBCC). 

ii. New York City Admin Code Article 9 - Noise Control in Multiple 

Dwellings. 

iii. Chinese Building Code GB 50118-2019. 

iv. Australia Building Code - NCC 2019 Volume One Part F5 Sound 

transmission and insulation (DtS). 

 

Verification:  

● Provide a report from a qualified professional that indicates the final 

design will be constructed to comply with relevant codes or regulations.  

 

Part 3. Install Impact Noise Reducing Floor/Ceiling Assemblies (1-3 points) 

Tags: Onsite Testing 

The following requirement is met: 

a. Floor/ceiling assemblies for buildings with dwelling units on multiple floors 

meet one of the tiers in the table below: 
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Tier Points Floor/Ceiling Assembly 

Location 

Requirement 

1 1 

Above bedrooms and 

home offices that are 
below a separate dwelling 
unit. 
 
Beneath spaces where 

movement is anticipated 

(e.g., common fitness 

room, rooftop terrace) that 
are located above 

regularly occupied areas. 

Impact Insulation Class (IIC) 

≥55,  
 
OR 
 
Weighted Standardized 

Impact Sound Pressure Level 
(LnT,w) ≤55 

Above bedrooms within 

the same dwelling unit. 
 

Beneath hallways and 
corridors that are located 
above another dwelling 

unit. 

Impact Insulation Class (IIC) 

≥50,  
 
OR 
 
Weighted Standardized 

Impact Sound Pressure Level 
(LnT,w) ≤60 

2 2 

Above bedrooms and 
home offices that are 
below a separate dwelling 

unit. 
 
Beneath spaces where 
movement is anticipated 

(e.g., common fitness 

room, rooftop terrace) that 

are located above 

regularly occupied areas. 

Impact Insulation Class (IIC) 
≥60,  
 

OR 
 
Weighted Standardized 
Impact Sound Pressure Level 
(LnT,w) ≤50 

Above bedrooms within 
the same dwelling unit. 
 

Beneath hallways and 
corridors that are located 
above another dwelling 
unit. 

Impact Insulation Class (IIC) 
≥55,  
 

OR 
 
Weighted Standardized 
Impact Sound Pressure Level 
(LnT,w) ≤55 
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Tier Points Floor/Ceiling Assembly 

Location 

Requirement 

3 3 

Above bedrooms and 

home offices that are 
below a separate dwelling 
unit. 
 
Beneath spaces where 

movement is anticipated 

(e.g., common fitness 

room, rooftop terrace) that 
are located above 

regularly occupied areas. 

Normalized Weighted Impact 

Sound Index (Ln,w + CI,50−2500) 
≤50 

Above bedrooms within 

the same dwelling unit. 
 

Beneath hallways and 
corridors that are located 
above another dwelling 

unit. 

Normalized Weighted Impact 

Sound Index (Ln,w + CI,50−2500) 
≤55 

 

Verification:  

● Provide drawings that label all rooms and show both the IIC values for the 

relevant floor/ceiling assembly details and the location of all floor/ceiling 

assemblies. 

● If impact noise-reducing floor/ceiling performance is achieved using 

either the Weighted Standardized Impact Sound Pressure Level (LnT,w) or 

the Normalized Weighted Impact Sound Index (Ln,w + CI,50−2500) metrics, 

provide a report from a qualified professional that describes the testing 

methodology and results of impact noise tests. 

 

R-S02 Quiet Products 

Intent: Support safer noise levels and minimize the transfer of noise at home by 

installing quiet appliances and noise-reducing surface finishes. 
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Issue: 

● There are many sources of interior noise in a home, including sound from 

major appliances such as cooktop hood vents, dishwashers and laundry 

machines.469 

● Common home appliances often exceed recommended safe noise 

levels and have been shown to be a source of disturbance for 

neighboring households.470,471,472 

● As remote and hybrid work increases, there has been a growing demand 

for quiet appliances in the home.473 

● Individuals are less likely to use key appliances, such as cooking exhausts, 

when they are loud.474 

 

Impact:  

● Using home appliances that employ noise control measures can help 

reduce background noise levels.475,476 

● Acoustically absorptive surface finishes can significantly control sound, 

especially when used in shared spaces.477  

● Noise-reducing surfaces and absorptive finishes can help reduce sound 

levels and improve speech intelligibility.478 

 

Part 1. Specify and Install Quiet Appliances (1 point) 

The dwelling unit meets the following requirements: 

a. If present, the following appliances meet the sound levels listed below 

when operating at the lowest speed as reported by the manufacturer: 

Appliance dBA, when tested in 

accordance with IEC 60704 

OR dB or dBA, with other 

test methods 

Standalone Air 
Conditioners479 

50 OR 45 

Dishwashers 55 OR 50 

Standalone Air 
Purifiers 

30 OR 25 
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b. If present, the following fans meet the sound levels listed below when 

operating at the lowest speed as reported by the manufacturer: 

Fan Type Sound Level 

(Sones) 

Range Hoods480 2 

Continuous Bathroom and Kitchen Exhaust22 1 

Intermittent Bathroom and Kitchen Exhaust22 3 

c. If present, laundry equipment or connections for laundry equipment are 

not located in or adjacent to a bedroom. 

d. If present, laundry equipment is not installed in direct contact with 

millwork, cabinets or walls. 

 

Verification (meet all):  

● Provide specifications and either purchase orders, invoices or 

photographs for the qualifying appliances. 

● Provide drawings that identify the location (or absence) of laundry 

equipment. 

   

Part 2. Install Noise-Reducing Surface Finishes (1 point) 

The following requirements are met: 

a. If present, home offices and common spaces include absorptive finishes 

with a minimum Noise Reduction Coefficient (NRC) or Alpha-w of 0.5 in the 

following areas: 

i. On at least 50% of all available ceiling area. 

ii. On at least 25% of all available wall area.  

b. If present, common spaces for fitness and/or media rooms include 

absorptive finishes with a minimum Noise Reduction Coefficient (NRC) or 

Alpha-w of 0.75 in the following areas: 

i. On at least 80% of all available ceiling area. 

ii. On at least 50% of all available wall area. 

 

Verification (meet all):  

● Provide calculations of the required minimum areas. 

● Provide specifications and purchase orders or invoices for the qualifying 

finishes. 
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R-S03 HVAC and Building Service Noise Levels 

Intent: Foster comfortable background sound levels by controlling noise from 

mechanical equipment and building services. 

 

Issue: 

● Mechanical equipment, including HVAC systems and building services, 

can produce disruptive levels of indoor noise.481 

● Frequent disturbances from sources of intermittent building service noise, 

such as trash chutes, elevators and mechanical equipment, can be 

disruptive and annoying to individuals.482 

● Individuals have varying susceptibility to the negative effects mechanical 

noise can have on stress and performance.483 

 

Impact:  

● Homes can be designed with quieter or noise-controlling equipment and 

systems to achieve comfortable levels of interior background noise.465,484 

● Following regional guidelines and best practices can help control noise 

and vibration levels caused by emergency generators and heat 

pumps.485 

 

Part 1. Design Specification for HVAC and Building Service Noise (1-2 points) 

The following requirements are met: 

a. HVAC, plumbing, building services and generator systems, as applicable, 

are designed not to exceed the sound pressure level (dBA) or Noise 

Criterion (NC) thresholds in one of the tiers in the table below: 

Tier  Points  Space Type Designed 

Maximum 

Background 

Noise Level 

(dBA Leq) 

OR Designed 

Maximum 

Noise Criterion 

Level (NC) 

1 1 

Bedroom.486  35 OR 40 

Shared 
workspaces, and 

other regularly 

occupied spaces 
in the dwelling 

40 OR 45 
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unit.465 

Common fitness 

room. 

50 OR 55 

2 
 

2 
 

Bedroom.486 30  OR 35 

Shared 

workspaces, and 

other regularly 

occupied spaces 
in the dwelling 
unit.465 

35  OR 40 

Common fitness 

room. 

45 OR 50 

b. HVAC ductwork does not directly connect bedrooms to bathrooms. 

c. For attached dwelling units, HVAC ductwork does not directly connect 

separate dwelling units. 

d. All ductwork downstream of noise-generating HVAC equipment is 

internally lined with 2.5 cm [1 in] acoustical duct lining for at least the first 4 

m [13 ft], measured from the noise-generating equipment. 

e. All plumbing and sprinkler system piping located in walls or ceilings above 

bedrooms is externally covered with sound-attenuating wrapping. 

f. All mechanical equipment exceeding a 35 kilowatt [10 ton] capacity 

meets the following: 

i. Includes vibration isolation and/or rooftop curbs. 

ii. Is installed in accordance with manufacturer guidance. 

g. If present, emergency generators meet the following:  

i. Utilize noise control measures (e.g., acoustical enclosures).  

ii. Have a maximum operating noise level of either 65 dB or local noise 

code levels, whichever is more stringent, when measured at the 

property line. 

h. If present, heat pumps are selected and installed in accordance with 

vibration isolation and noise control guidance outlined in the Institute of 

Acoustics and Chartered Institute of Environmental Health’s Heat Pumps 

Professional Advice Note.485  

 

Verification (meet one):  
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● Provide a report from a qualified professional or a mechanical engineer 

that indicates the final design complies with MEP noise control 

requirements. 

● Provide acoustical models or calculations that comply with HVAC noise 

prediction guidelines as outlined in regional noise control guides (e.g., 

ASHRAE Chapter 49; CIBSE Guide B4 Noise and Vibration for building 

services systems; AAAC Guideline for Apartment and Townhouse Acoustic 

Rating). 

 

Part 2. Achieve Indoor Noise Level Thresholds (1-2 points) 

Tags: Onsite Testing 

Option 1. Sound Pressure Level and Tonality 

The following requirements are met: 

a. According to onsite tests performed when the mechanical system is 

commissioned and set to design duty, the average 30-second minimum 

sound pressure levels in relevant space types do not exceed the 

thresholds in one of the tiers in the table below: 

Tier  Points  Space Type Maximum 

Background Noise 

Level (dBA Leq) 

1 1 

Bedroom.486 35 

Shared workspaces and other 

regularly occupied spaces in the 
dwelling unit.465 

40  

Common fitness room. 50 

2 
 

2 
 

Bedroom.486 30 

Shared workspaces and other 

regularly occupied spaces in the 
dwelling unit.465 

35  

Common fitness room. 45 

b. According to onsite tests, sound pressure levels between any two 

neighboring one-third octave band frequencies does not exceed the 

differences listed in the following table:  
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Frequency of One-third Octave 

Band 

Maximum Difference to the Lower-

frequency Neighboring One-third 

Octave band 

20 - 160 Hz 15 dB 

161 - 400 Hz 8 dB 

401 Hz - 20 kHz 5 dB 

 

Verification: 

● Provide the following test results conducted by a WELL Performance 

Testing Agent or qualified professional as measured over a 30-second 

period:  

○ In the form of overall dBA values. 

○ Raw, 1/3rd octave band, unweighted overall data. 

 

OR 

Option 2. Noise Criterion 

The following requirement is met: 

a. According to onsite tests performed when the mechanical system is 

commissioned and set to design duty, the average 30-second Noise 

Criterion (NC) levels in relevant spaces (as applicable) do not exceed the 

thresholds in one of the tiers in the table below: 

Tier  Points  Space Type Maximum Noise 

Criterion Level (NC) 

1 1 

Bedroom. 40 

Shared workspaces and other 

regularly occupied spaces in the 
dwelling unit. 

45 

Common fitness room. 55 

2 
 

2 
 

Bedroom. 35 

Shared workspaces and other 

regularly occupied spaces in the 
dwelling unit. 

40 
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Common fitness room. 50 

 

Verification: 

● Provide test results conducted by a WELL Performance Testing Agent or 

qualified professional measured over a 30-second period. 

 

R-S04 Environmental Noise Levels 

Intent: Provide comfortable indoor noise levels by meeting performance 

standards for environmental noise around homes.  

 

Issue: 

● Environmental noise, also known as noise pollution, is the second largest 

environmental cause of health problems globally.487 

● Exposure to prolonged or excessive environmental noise can lead to 

annoyance and increase the risk of health conditions such as heart 

disease, hypertension, sleep disturbance, hearing impairment, tinnitus and 

cognitive impairment.487,488,489 

● Road traffic is the leading contributor to environmental noise; construction 

sites, railways, harbors and air transportation also contribute to outdoor 

noise.488 

 

Impact:  

● Locating homes in areas with natural elements (such as greenery and 

bodies of water) and away from industrial zones can help reduce noise 

complaints.490 

● Environmental noise transfer can be reduced with intentionally designed, 

sound-insulating building facades and confirmed through on-site testing 

to ensure effectiveness.491 

● Windows, doors and building facades designed to limit environmental 

noise intrusion at night may improve sleep quality and duration with fewer 

disturbances.492 

 

Part 1. Limit Daytime Community Noise Levels (1-2 points) 

Tags: Onsite Testing 

The following requirement is met: 

a. According to onsite tests, community background noise levels do not 

exceed the thresholds in one of the tiers in the table below, as applicable: 
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Tier Points Measurement Location A-weighted L90 

Sound Level 

1 1 

Balcony, terrace, deck or common 

outdoor amenity (e.g., playground, 

garden). 

50 

Outdoors, at least 1 m [3 ft] from the 

main building entrance and (to the 

extent possible) the property line. 

55 

2 2 

Balcony, terrace, deck or common 

outdoor amenity (e.g., playground, 

garden). 

45 

Outdoors, at least 1 m [3 ft] from the 

main building entrance and (to the 

extent possible) the property line. 

50 

 

Verification:  

● Provide test results conducted by a qualified professional as measured for 

a minimum period of two hours between the hours of 7 a.m. and 10 p.m. 

on a weekday.  

 

Part 2. Limit Nighttime Exterior Noise Intrusion (1-3 points) 

Tags: Onsite Testing 

The dwelling unit meets the following requirement: 

a. According to onsite tests, the bedroom closest to the loudest known 

exterior noise source meets the thresholds in one of the tiers in the table 

below:  

Tier Points Sound Pressure 

Level (dBA 

Leq/LAeq) 

Max Sound Pressure Level 

(LASMax) 

1 1 40 – 

2 2 35 45 

3 3 30 40 
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Verification:  

● Provide test results conducted by a WELL Performance Testing Agent or 

qualified professional as measured over a minimum 12-hour period, 

including the hours of 10 p.m. to 7 a.m. 
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Materials 

R-X01 Site Assessment and Remediation 

Intent: Reduce potential exposure to hazardous chemicals found in soils by 

assessing and remediating contamination from prior uses of the site. 

 

Issue: 

● Soil that has been contaminated from industrial activities can release 

toxic chemicals into nearby groundwater and surface waters.493,494,495 

● Contaminants trapped in soils (such as heavy metals) can be carried 

inside a home through dust, impacting indoor air quality.495,496,497  

● Living near areas contaminated by industrial activities has been linked to 

negative health effects such as decreased immune response and 

increased rates of birth defects as well as increased morbidity.498,499,500  

 

Impact: 

● Remediating and redeveloping brownfields can reduce the risk of 

individual exposure to industrial contaminants and help preserve green 

spaces.501,502  

● Residential developments that decontaminate and revitalize brownfields 

may help alleviate housing supply issues.503,504,505 

● Using decontaminated brownfields for redevelopment projects may 

improve neighborhood quality through increased economic opportunities 

and community revitalization.503,504,505 

 

Part 1. Assess and Remediate Soils (2 points) 

Tags: Neighborhood Attributes 

The following requirements are met: 

a. The site was previously developed (i.e., it is not a greenfield). 

b. A qualified professional assesses the site for potential contamination from 

past uses in compliance with one of the following: 

i. Local applicable regulation for environmental site assessments. 

ii. Guidelines provided in the standard ASTM E1527-21 Phase I site 

assessment. 

c. If the site assessment establishes the potential presence of contaminants, 

contaminants are quantified through a sampling strategy that meets one 

of the following: 

i. Local applicable regulation for sampling. 
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ii. Guidelines provided in the standard ASTM E1903-19 Phase II site 

assessment. 

d. If sampling establishes that remediation is required, a remediation plan is 

implemented that meets the following: 

i. Is active before, during and after construction. 

ii. Documents decision-making and assessment processes. 

iii. Establishes safe working practices for workers during remediation. 

iv. If applicable, incorporates a protocol for educating current and 

future residents about any post-remediation monitoring. 

 

Verification:  

● Provide the site assessment and, if applicable, the remediation plan. 

Documentation may be submitted in any language if headings and key 

findings are highlighted and translated to English. 

 

R-X02 New Materials Selection 

Intent: Reduce exposure to chemicals known or suspected to trigger harmful 

effects in people by selecting healthier building materials. 

 

Issue: 

● Building materials impact the quality of air inside homes.506,507,508  

● Many building materials contain hazardous chemicals that may cause 

negative health effects, such as lead poisoning, cancer and 

asthma.509,510,511  

● Building materials may contribute to toxic exposures in the home from 

volatile organic compounds off-gassing, asbestos-containing materials 

degrading, and lead-based products poisoning individuals.510,511  

● Individuals exposed to volatile organic compounds from hazardous 

building materials used in homes may experience negative health effects 

such as issues with the respiratory tract, eyes and cardiovascular system, 

challenges with neurological functioning, and higher rates of cancer.512  

 

Impact: 

● Installing lower-emitting building materials in homes may decrease 

exposure to hazardous chemicals, such as formaldehyde, and reduce the 

risk of negative health effects.513,514  
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● Policies that regulate, ban or disclose the use of potentially hazardous 

chemicals in products can help individuals choose healthier material 

options for their homes.515  

 

Part 1. Utilize Integrative Design to Inform Building Product Selection (1-2 points) 

Tags: Construction Practices 

 

Minimum eligibility: You construct a new building or refinish at least 50% of the 

interiors AND you are intending to install or apply products that fall within at least 

three of the following product categories: 

• Paints  

• Acoustic and Thermal Insulation  

• Cabinetry and Millwork  

• Countertops 

• Gypsum Board (Drywall) 

• Flooring 

 

Applicability: Applies to all interior product types intended to be installed or 

applied in the following building product categories: Paints; Acoustic and 

Thermal Insulation; Cabinetry and Millwork; Countertops; Gypsum Board 

(Drywall); and Flooring. 

 

Utilize Habitable’s Informed™ Project Assessment Form to meet one of the tiers in 

the table below: 

Tier Points Requirements 

1 1 • List all product types intended to be 

installed or applied 

2 2 • List all product types specified 

• Specify only product types that are not 

classified as red or dark red 

 

Verification: 

• Provide the completed Informed™ Project Assessment Form for all 

product categories pursued. 

 

Part 2. Restrict Harmful Substances in Wall and Ceiling Products (1-2 points) 

Tags: Construction Practices 

 

https://informed.habitablefuture.org/assessment
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Minimum eligibility: You construct a new building or replace/refinish at least 50% 

of the total interior wall and ceiling area. 

 

Applicability: Applies to at least 90% (by total cost or total area) of newly 

installed or applied interior products between the following categories: 

• Paints and coatings 

• Adhesives and sealants 

• Wallcoverings  

• Ceramic and porcelain wall tiles (Tier 2) 

• Grouts (Tier 2)  

 

Install relevant products that meet one of the tiers below, utilizing the guidance 

in Appendix R-X1 ‘How to meet WELL Materials restriction requirements’: (meet 

all, per applicable category): 

Baseline Restrictions, Tier 1 (1 point): 

a. Paints and coatings (including wood and cement sealers): (meet all) 

i. Are labeled as: (meet one) 

1. Acrylic-based 

2. Lime-based 

3. Mineral silicate-based 

4. Water based finishes, stains or latex 

ii. Are not labeled as: (meet all) 

1. Epoxy-based 

2. Polyurethane-based 

3. Having antimicrobial properties (e.g., marketed as 

antimicrobial, fungicidal, or anti mold) 

iii. Comply with VOC content restrictions (in g VOC per liter of wet 

product): (meet all, as applicable) 

1. Finishes ≤ 350 g/L 

2. Flat paints ≤ 50 g/L 

3. Low-VOC color additives ≤ 50 g/L 

4. Non-flat paints ≤ 100 g/L 

5. Sealers ≤ 50 g/L 

6. Stains ≤ 250 g/L 

b. Adhesives and sealants: (meet all) 

i. Are labeled as: (meet one) 

1. Acrylic-based  

2. Emulsion polymer-based 

3. Latex-based  

4. Polyether-based 
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5. Solvent-free silicone-based 

6. Water-based latex caulks  

ii. Comply with VOC content restrictions (in g VOC per liter of wet 

product): 

1. ≤ 50 g/L 

c. Wallcoverings:  

i. Are not labeled as: (meet all) 

1. Having antimicrobial properties (e.g., marketed as 

antimicrobial, fungicidal, or anti mold) 

2. Vinyl or PVC-based 

 

Enhanced Restrictions, Tier 2 (2 points): 

a. Paints and coatings (including wood and cement sealers):  (meet all) 

i. Meet Tier 1 

ii. Do not contain: (meet all) 

1. Alkylphenol Ethoxylates (APEs) 

2. Lead 

3. Per- and Polyfluoroalkyl Substances (PFAS) 

iii. Comply with low-VOC emissions thresholds set in: (meet one) 

1. AgBB  

2. CDPH v1.2 

3. Emicode Very low VOC denomination 

4. EU LCI 

b. Adhesives and sealants: (meet all) 

i. Meet Tier 1 

ii. Do not contain: (meet all) 

1. Biocides or mold-resistant compounds 

2. Epoxy 

3. Formaldehyde 

4. Orthophthalates 

5. Polyurethane 

iii. Comply with VOC content restrictions (in g VOC per liter of wet 

product): 

1. ≤ 50 g/L 

c. Wallcoverings:  

i. Meet Tier 1 

d. Ceramic and porcelain wall tiles: 

i. Do not contain: 

1. Lead (usually found in glazing) 
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e. Grout: 

i. Is not labeled as: 

1. Having antimicrobial properties (e.g., marketed as 

antimicrobial, fungicidal, or anti mold) 

2. Epoxy-based 

 

Verification (meet all): 

• For renovations or expansions of existing buildings, describe the scope of 

construction and quantify the area of any products in the relevant 

categories that are out of scope. 

• Provide specifications (or other documentation from manufacturers 

indicating ingredient compliance)and purchase orders or invoices for all 

building products. 

 

Part 3. Restrict Harmful Substances in Flooring Products (2 points)  

Tags: Construction Practices 

 

Minimum eligibility: You construct a new building or replace/refinish at least 50% 

of the interior floor area. 

 

Applicability: Applies to at least 90% (by total cost or total area) of newly 

installed interior flooring products in the following categories:  

• Rubber and plastic flooring 

• Carpets 

• Wood-based flooring 

• Flooring substrates 

• Ceramic and porcelain floor tiles 

• Grout 

 

Install relevant products that meet the following restrictions, utilizing the 

guidance in Appendix R-X1 ‘How to meet WELL Materials restriction 

requirements’: (meet all, per applicable category) 

a. Rubber and plastic flooring (i.e., tiles, planks, sheets): 

i. Do not contain: (meet all) 

1. Orthophtalates 

2. PVC (commonly known as vinyl) 

3. Post-consumer recycled content, unless its composition is fully 

known 

ii. Comply with low-VOC emissions thresholds set in: (meet one) 
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1. AgBB  

2. CDPH v1.2 (California specification 01350) 

3. Emicode Very low VOC denomination 

4. EU LCI 

b. Carpets (tile or broadloom): 

i. Are not labeled as: (meet all) 

1. Having antimicrobial properties (e.g., marketed as 

antimicrobial, fungicidal, or anti mold) 

2. Polyurethane-backed 

3. PVC-backed (vinyl-backed) 

ii. Do not contain: (meet all) 

1. Per- and Polyfluoroalkyl Substances (PFAS) 

2. Fly ash (in backings) 

c. Wood-based flooring: 

i. Solid wood, if treated on-site with topcoats, complies with low-VOC 

emissions thresholds set in: (meet one) 

1. AgBB 

2. CDPH v1.2 (California specification 01350) 

3. Emicode Very low VOC denomination 

4. EU LCI 

ii. Engineered wood complies with one of the following low-

formaldehyde emissions denominations: (meet one) 

1. AgBB 

2. Europe E1 

3. Japan Four-star 

4. No Added Formaldehyde (NAF) 

5. Ultra Low Emitting Formaldehyde (ULEF) 

6. US TSCA Title VI compliant 

d. Flooring substrates: 

i. Wood composites comply with one of the following low-

formaldehyde emissions denominations: (meet one) 

1. AgBB 

2. Europe E1 

3. Japan Four-star 

4. No Added Formaldehyde (NAF) 

5. Ultra Low Emitting Formaldehyde (ULEF) 

6. US TSCA Title VI compliant 

e. Ceramic and porcelain floor tiles: 

i. Do not have intentionally added: 
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1. Lead (usually found in glazing) 

f. Grouts: (meet all) 

i. Are not labeled as: 

1. Having antimicrobial properties (e.g., marketed as 

antimicrobial, fungicidal, or anti mold) 

2. Epoxy-based 

 

Verification (meet all): 

• For renovations or expansions of existing buildings, describe the scope of 

construction and quantify the area of any products in the relevant 

categories that are out of scope. 

• Provide specifications (or other documentation from manufacturers 

indicating ingredient compliance)and purchase orders or invoices for all 

building products. 

 

Part 4. Restrict Harmful Substances in Cabinetry and Millwork (2 points) 

Tags: Construction Practices 

 

Minimum eligibility: You construct a new building or replace/refinish at least 50% 

of the existing interior cabinetry and millwork. 

 

Applicability: Applies to at least 90% (by total cost or total floor area) of newly 

installed interior cabinetry and millwork. 

 

Install relevant products that meet the following restrictions, utilizing the 

guidance in Appendix R-X1 ‘How to meet WELL Materials restriction 

requirements’: 

a. Cabinetry and millwork: (meet all) 

i. Do not contain:  

1. PVC (commonly known as vinyl) 

ii. Wood composites comply with one of the following low-

formaldehyde emissions denominations: (meet one) 

1. AgBB 

2. Europe E1 

3. Japan Four-star 

4. No Added Formaldehyde (NAF) 

5. Ultra Low Emitting Formaldehyde (ULEF), only if the wood 

composite is hardwood plywood 

6. US TSCA Title VI compliant 
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Verification (meet all): 

• For renovations or expansions of existing buildings, describe the scope of 

construction and quantify the area of any products in the relevant 

categories that are out of scope. 

• Provide specifications (or other documentation from manufacturers 

indicating ingredient compliance)and purchase orders or invoices for all 

building products. 

 

Part 5. Restrict Harmful Substances in Countertops (1 point) 

Tags: Construction Practices 

 

Minimum eligibility: You construct a new building or replace/refinish at least 50% 

of the existing interior countertops. 

 

Applicability: Applies to at least 90% (by total cost or total floor area) of newly 

installed interior countertop. 

 

Install relevant products that meet the following restrictions, utilizing the 

guidance in Appendix R-X1 ‘How to meet WELL Materials restriction 

requirements’: 

a. Countertops: 

i. Are labeled as made of one or a combination of: (meet one) 

1. Natural stone 

2. Sintered stone 

3. Stainless steel 

4. Copper 

5. Zinc 

6. Pewter 

7. Concrete 

8. Glass 

 
Verification (meet all): 

• For renovations or expansions of existing buildings, describe the scope of 

construction and quantify the area of any products in the relevant 

categories that are out of scope. 

• Provide specifications (or other documentation from manufacturers 

indicating ingredient compliance)and purchase orders or invoices for all 

building products. 
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Part 6. Restrict Harmful Substances in Gypsum Boards (2 points) 

Tags: Construction Practices 

 

Minimum eligibility: You construct a new building or renovate at least 50% of the 

existing gypsum board. 

 

Applicability: Applies to at least 90% (by total cost or total area) of newly 

installed gypsum board.  

 

Install relevant products that meet the following restrictions, utilizing the 

guidance in Appendix R-X1 ‘How to meet WELL Materials restriction 

requirements’:  

a. Gypsum board 

i. Is not labeled as: (meet all) 

1. Synthetic gypsum (recycled gypsum) 

2. Containing biocides or mold-resistant compounds 

ii. Does not contain: (meet all) 

1. Fly ash 

2. Asbestos 

 
Verification (meet all): 

• For renovations or expansions of existing buildings, describe the scope of 

construction and quantify the area of any products in the relevant 

categories that are out of scope. 

• Provide specifications (or other documentation from manufacturers 

indicating ingredient compliance)and purchase orders or invoices for all 

building products. 

 

Part 7. Restrict Harmful Substances in Acoustic and Thermal Insulation (1 point)  

Tags: Construction Practices 

 

Minimum eligibility: You construct a new building or renovate at least 50% of 

existing acoustic and thermal insulation. 

 

Applicability: Applies to at least 90% (by total cost or total floor area) of newly 

installed acoustic and thermal insulation. 
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Install relevant products that meet the following restrictions, utilizing the 

guidance in Appendix R-X1 ‘How to meet WELL Materials restriction 

requirements’:  

a. Acoustic and thermal insulation: 

i. Are not labeled as: 

1. Spray polyurethane foam 

ii. Do not contain: (meet all) 

1. Halogenated flame retardants (HFR) 

2. Asbestos 

iii. Comply with low-VOC emissions thresholds set in: (meet one) 

1. AgBB  

2. CDPH v1.2 

3. Emicode Very low VOC denomination 

4. EU LCI 

 

Verification (meet all): 

• For renovations or expansions of existing buildings, describe the scope of 

construction and quantify the area of any products in the relevant 

categories that are out of scope. 

• Provide specifications (or other documentation from manufacturers 

indicating ingredient compliance)and purchase orders or invoices for all 

building products. 

 

Part 8. Restrict Harmful Substances in Plumbing Piping (1 point) 

Tags: Construction Practices 

 

Minimum eligibility: You construct a new building or renovate at least 50% of the 

existing plumbing. 

 

Applicability: Applies to at least 90% (by total cost or total floor area) of newly 

installed plumbing piping. 

 

Install relevant products that meet the following restrictions, utilizing the 

guidance in Appendix R-X1 ‘How to meet WELL Materials restriction 

requirements’: 

a. Plumbing piping (i.e., drinking water pipes, faucets, fixtures and solder): 

i. Are labeled as: (meet one) 

1. NSF-61 compliant 

2. Approved for use in drinking water 
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3. Lead-free 

ii. Are not labeled as: (meet all) 

1. PVC-based 

2. CPVC-based 

 

Verification (meet all): 

• For renovations or expansions of existing buildings, describe the scope of 

construction and quantify the area or length of relevant piping that is out 

of scope. 

• Provide specifications (or other documentation from manufacturers 

indicating ingredient compliance)and purchase orders or invoices for all 

building products. 

 

R-X03 Pest and Pesticide Minimization 

Intent: Reduce exposure to pesticides by deploying sustainable pest 

management strategies.  

 

Issue: 

● Homes infested with pests are linked to increased allergies and 

asthma.516,517  

● Individuals in pest-infested homes have an increased risk of experiencing 

symptoms of psychological distress and depression.518,519 

● Applying pesticides in homes has been linked to negative health effects, 

including skin and eye irritation, headaches, dizziness, nausea, asthma, 

diabetes, cancer and birth defects.520,521,522 

● Pests are more likely to infest homes when trash is present or when the 

building has holes, cracks, leaks or broken windows.523,524 

 

Impact: 

● Integrated pest management strategies can effectively reduce the 

number of pests and pest-related allergens in homes.525,526,527  

● Reduced pest infestation has been linked to decreased asthma attacks in 

children.528   

● Homes that apply integrated pest management strategies can reduce 

pest infestations while decreasing the risk of pesticide exposure.527,529,530 

 

Part 1. Design to Discourage Pests (2 points) 

1. Landscape Design 
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 The following requirements are met: 

a. If present, exterior landscaping and landscape breaks meet the following: 

i. Plants are native and/or drought-resistant (i.e., low water-

using).531,532  

ii. Plants are located at least 45 cm [18 in] away from any exterior 

building wall.533  

iii. Mulch is not in contact with any exterior building wall. 

 

AND 

 

2. Pest Exclusion 

The following requirements are met: 

a. Holes, cracks and small crevices are sealed in the following locations:534 

i. Walls, baseboards and molding (i.e., coving). 

ii. Ceilings and floors. 

iii. Around pipes, vents and conduits installed throughout ceilings, walls 

and flooring.535  

iv. Around and within cabinets.536  

b. Corrosion-resistant screens or pest guards are installed in the following 

locations: 

i. Floor drains. 

ii. Air intakes and exhausts. 

iii. Other building openings that cannot be closed, except for vents for 

clothes dryers.537 

c. Waste and recycling containers installed for communal use or located 

outdoors are fully sealable (i.e., do not allow for the intrusion of pests).  

 

Verification (meet all):  

● Provide drawings that show all pest discouragement design strategies. 

● Provide the specifications and purchase orders or invoices for the 

qualifying waste and recycling containers.  

 

Part 2. Implement an Integrated Pest Management (IPM) Plan (1 point) 

Tags: Common Space; Services and Policies 

Option 1. IPM Plan Development and Implementation 

An IPM plan meets the following requirements: 

a. Is implemented for all common indoor and outdoor spaces and, if IPM is 

offered within dwelling units, is also implemented within dwelling units.  

b. Includes the following:538 
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i. Roles and responsibilities for the plan development, 

implementation, maintenance and education. 

ii. A list of pests to be managed and protocols for identification, 

including early signs indicating that pests may be present. 

iii. Design and operational measures used to avoid conditions that 

may attract pests (e.g., access to food, water, harborage and 

entrance through the building envelope). 

iv. Pest tolerance thresholds and related control strategies (including 

methods and response times) that are used when tolerance 

thresholds are exceeded.  

v. Records of pest monitoring data including highlights of more 

significant pest events. 

vi. Records of pesticide applications, control actions and emergency 

responses. 

c. Describes the conditions when pesticide application is deemed as the 

sole solution to eradicate a pest. 

d. If pesticide use is anticipated, the plan lists all pesticides and includes the 

following for each: 

i. Commercial name, active substance and any hazard statement 

(e.g., 'Warning' 'Caution' or 'Danger') as stated in the product’s 

label.  

ii. Safety Data Sheet (SDS). 

iii. Specific locations for its application within the project boundary 

(e.g., rooms or landscaping features). 

iv. Selection criteria explaining why it was selected over more 

hazardous options (e.g., less hazardous to applicators, less toxic to 

the environment, recommended by an organization specialized on 

IPM, approved for use in organic farming).539 

e. Includes a communication strategy that meets the following: 

i. Provides paper or digital notifications to all residents on the protocol 

for periodic and emergency pesticide use. 

ii. Notifies all residents at least 24 hours prior to pesticide application. 

Notifications include the pesticide name and registration number, 

treatment location, date of application and name of the individual 

or organization providing service. If an emergency or unplanned 

pesticide application is needed, notifications include information on 

the reason for use. 
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iii. Requires signage to be posted at the site of application at least 24 

hours prior to application and until at least 24 hours after 

application. 

f. Requires that the effectiveness of the plan is evaluated on an annual 

basis and revised as necessary. 

g. Requires that the plan, records of its implementation, pest monitoring data 

and the Safety Data Sheets (SDS) of pesticides used are made available 

to residents and building managers. 

 

Verification: 

● Provide the integrated pest management plan. 

 

OR 

 

Option 2. Certified Pest Management 

The following requirements are met: 

a. Integrated pest management for common indoor and outdoor areas, 

and if offered and implemented within dwelling units, is provided by a 

company that is accredited under one of the following: 

i. GreenShield Certification. 

ii. GreenPro Service Certification. 

iii. EcoWise Certification. 

iv. BCPA Servicing Membership. 

 

Verification: 

● Provide the contract or agreement with the accredited pest 

management company. 

 

R-X04 Cleaning Products and Practices 

Intent: Maintain surface hygiene while considering the health and safety of 

service providers by adopting improved cleaning protocols. 

 

Issue: 

● Regularly cleaning indoor environments is necessary to support health and 

well-being.540,541,542 

● Many commercial and household cleaning products contain materials 

that may increase the risk of asthma attacks and nose, eyes, throat and 

lungs irritation.543,544,545  



   © 2024 International WELL Building Institute PBC. All rights reserved.   142 

● Using certain household cleaning products can expose individuals to 

hazardous levels of toxic compounds, including chemicals that can cause 

cancer and disrupt the endocrine system.546 

 

Impact: 

● Although there is no standard definition of “green” cleaning products, 

cleaning products that are made without certain chemicals can 

decrease an individual’s risk of exposure to toxic substances.546 

● Using cleaning products with fewer hazardous ingredients can help 

reduce negative impacts to an individual’s skin and respiratory system.546 

● Adding filters to cleaning tools, such as vacuums, helps trap harmful 

particles and reduce the spread of dust and other air 

contaminants.547,548,549  

 

Part 1. Improve Cleaning Practices (1 point) 

Tags: Common Space; Services and Policies 

 

A cleaning plan meets the following requirements: 

a. Is implemented for all common indoor and outdoor spaces and, if 

cleaning is offered within dwelling units, is also implemented within 

dwelling units. 

b. Includes the following general provisions: 

i. Responsibilities of cleaning staff. 

ii. Extent and frequency of cleaning. 

iii. A list of cleaning supplies and where they are stored. 

iv. Precautions to avoid slip hazards during and after floor cleaning. 

v. A process to regularly evaluate and document adherence to the 

plan. 

c. Requires the following documentation procedures: 

i. Record-keeping of cleaning and disinfection activities. 

ii. Process for gathering and logging feedback from building residents 

and cleaning staff. 

d. Specifies the following safety guidelines: 

i. Personal protection equipment (PPE) requirements for general 

cleaning and specialized tasks (e.g., disinfection or dilution of 

chemicals). 

ii. Color-coding to distinguish reusable from disposable cleaning 

cloths. 

iii. Reusable cleaning materials are cleaned separately. 
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iv. Proper use of cleaning and disinfection products, including dilutions 

(when needed) and ventilation requirements. 

v. Onsite availability of Safety Data Sheets (SDS) of cleaning and 

disinfection products in languages spoken by the cleaning staff. 

vi. Safe disposal of waste, including soiled cleaning materials and PPE. 

e. Includes the following precautions for storage of cleaning products: 

i. An identifiable, fit-for-purpose storage space in accordance with 

the manufacturers’ directions. 

ii. If used, bleach is stored away from other products. 

iii. If used, bleach- and ammonia-based products are color-coded 

and labeled indicating they are not to be mixed with one another. 

f. Specifies the following equipment requirements: 

i. HEPA-rated filters for vacuum cleaners. 

ii. If carpet and woven upholstery are present, their cleaning 

methodology follows manufacturer’s recommendations and, if 

technically feasible, favors hot water extraction.  

iii. Protocols for maintaining cleaning equipment. 

iv. Protocols for handling waste accumulated in equipment (e.g., used 

vacuum cleaner bags). 

g. If disinfectants are used, identifies the following: 

i. Surfaces that require the use of disinfectants. 

ii. Frequency and/or other thresholds (e.g., number of hours, number 

of users in a space, results from a swab test) that require disinfectant 

use. 

iii. Relevant governmental registration for disinfectants. 

iv. Directions for use (e.g., contact time, dilution rates) of disinfectants. 

h. Outlines a training program that meets the following: 

i. Covers cross-contamination prevention to separate clean tools 

from dirty ones via hand hygiene, PPE, cleaning cloth replacement, 

cloth handling techniques and carrying systems. 

ii. Is delivered to all relevant personnel (including building 

management, building operators and contracted cleaning staff) on 

an annual basis and whenever protocols change. 

 

Verification: 

● Provide the cleaning plan.  

 

Part 2. Select Preferred Cleaning Products (1 point) 

Note: This part requires Part 1 of this feature to be achieved. 
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Tags: Common Space; Services and Policies 

 

A cleaning plan meets the following requirements: 

a. Includes Safety Data Sheets (SDS) and instructions of use for all cleaning 

and disinfection products. 

b. Includes cleaning products that are labeled as ‘low-hazard’ or ‘safer’ by 

an ISO 14024-compliant (Type 1) Ecolabel, or by a third-party certification 

recognized by the local government where the building is located.550 

c. If disinfection products are used, includes disinfection products that meet 

the following: 

i. Have all antimicrobial efficacy claims registered by a governmental 

office and stated on their label. 

ii. Are certified under the US EPA Design for the Environment (DfE) 

program, or all active ingredients meet the DfE certification 

criteria.551  

 

Verification (choose one): 

● Provide the third-party certifications for all cleaning products. 
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Appendix R-X1 

How to meet WELL Materials restriction requirements 

 

The list below shows how to document each of the restrictions listed in R-X02, 

Parts 2-7:  

• For labeled as restrictions: 

• Read the label or the specification sheets and identify the relevant 

requirement(s) 

• For not labeled as restrictions, do one of the following per product: 

• Read the product description in the specification sheet and confirm 

that the physical label or product description sheet doesn’t contain 

the relevant restriction(s) Product/technical specifications sheets 

are assumed to only list a property or function if the product was 

explicitly formulated with such property or function 

• If the product has a Declare label, confirm that the Declare label 

states that the product is Red List-free 

• If the product has a Health Product Declaration (HPD), confirm that 

the ingredient list on the HPD does not include the relevant 

restriction(s) 

• For do not contain restrictions, do one of the following per restricted 

substance: 

• Obtain a manufacturer’s publicly stated attestation that the 

product is ‘free’ of the relevant restriction(s)  

• Contact the manufacturer and obtain a letter that states that the 

relevant restriction(s) are not present. The letter must be signed by 

the manufacturer and must include the name and role/title of the 

signatory. 

• Use a transparency document with a stated disclosure limit of 1000 

ppm or less (e.g., Declare label or an HPD) to confirm that the 

ingredient list does not include the relevant restriction(s). 

• HPDs containing attestations ‘PFAS free’ or ‘no intentionally 

added PFAS’ are acceptable.  

• An SDS is not an acceptable transparency document.  

• Products that are labeled as ‘Free of CA Prop 65 chemicals’ may 

be assumed not to contain (or be) the following substances: 

• PVC (commonly known as vinyl) 

• CPVC 

• Epoxy 

• Polyurethane 
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• Asbestos 

• Formaldehyde 

• Lead 

• Ceramic tiles with unknown post-consumer recycled content may 

contain lead and other heavy metals and thus, based on the 

precautionary principle, do not comply with R-X02.2, Tier 2.  

• Find an ecolabel that states compliance with the relevant 

restrictions. 

• For compliance with VOC content restrictions, do one of the following per 

product: 

• Use the specifications sheet to identify the type of product and then 

compare the g/l of VOC with the listed thresholds. 

• Find a label stating ‘low VOC’ or ‘no VOC’  

• Find an ecolabel  

• Use the Safety Data Sheet (SDS) to see if the VOC content is listed in 

Section 9: Physical Data or Section 16: Other Information 

•  For compliance with VOC emissions restrictions, do one of the following 

per product: 

• Find an ecolabel that states compliance with relevant VOC 

emissions 

• Find a label that states compliance with AgBB, CA01350, CDPH V1.2 

(2017) or Emicode 

•  For compliance with formaldehyde emissions restrictions: 

• Use the specifications sheet or transparency label to identify 

evidence of compliance with one of the listed standards 
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Understanding Ecolabels 

Label Applies to the following 

product categories 

Complies with the 

following Restrictions 

Green Seal • Paints and coatings • All 

Green Label Plus • Carpets 

• Adhesive 

and sealants 

• VOC content 

• VOC emissions 

Greenguard Gold 

certified 

• Adhesives, sealants, 

sealers and paints, 

engineered wood 

flooring, insulation 

• VOC content 

• VOC emissions 

Greenguard low-VOC 

certification 

• Adhesives, sealants, 

sealers and paints 

• VOC content 

• VOC emissions 

GOTS (Global 

Organic Textile 

Standard) 

• Carpets • PFAS  

Oeko-Tex Standard 

100 

• Carpets  • PFAS 

Cradle to Cradle 

Certification and 

Cradle to Cradle 

Material Health 

certification 

• Tile  • Lead and other 

Heavy Metals 

Cradle to Cradle 

Gold certification 

and 

Cradle to Cradle 

Gold Material Health 

certification 

  

• All products • Lead and other 

Heavy Metals 

• PFAS 

• Halogenated 

flame retardants 

(HFR) 

• Antimicrobial 

claims  

• Orthophtalates 
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Declare Red List Free • All products • PFAS 

• Halogenated 

flame retardants 

(HRF) 

• Antimicrobial 

claims 

• Orthophtalates 

Floorscore • Flooring products • VOC content 

• VOC emissions 
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Mind 
 

R-M01 Nature and Place  

Intent: Promote positive relationships between people and places by enhancing 

building façade design and increasing engagement with natural elements.  

 

Issue:  

● Human connections with nature are on the decline, largely due to 

urbanization and lifestyle changes.552,553 

● Access to nature is not equitably distributed, causing insufficient exposure 

for some individuals.554 

● Globalization and mass production contribute to uniform architectural 

styles and “cookie-cutter” developments that threaten regional social 

values and local identity linked to culture and heritage.555,556,557 

 

Impact: 

● Exposure to natural elements may lead to mental health benefits, such as 

improved sleep and cognitive functioning, and decreased levels of 

anxiety and depression.558,559 

● Window views that include the sky, landscape and ground levels are 

associated with increased view satisfaction and enhanced psychological 

well-being.560,561 

● Visual experience can be enriched by variations in materials, colors, 

decorative features and other architectural elements.562,563,564 

● The physical features of a building can support a sense of place, 

attachment and belonging and contribute to positive psychological 

functioning for individuals, such as identity, self-efficacy and self-

esteem.560,565,566  

● Aesthetically engaging places encourage the development of positive 

emotional bonds that support well-being and quality of life.567,568,569 

 

Part 1. Provide Connection to Nature (1 point) 

The dwelling unit meets at least two of the following requirements:  

a. Includes a private outdoor space that: 

i. Is directly accessible from a room other than a bedroom (unless the 

dwelling unit is a studio) or a bathroom.570  

ii. Is at least 10% of the occupiable floor area inside the dwelling unit.  
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b. Includes a view of the outdoors that contains three layers (i.e., ground, 

landscape and sky) from one regularly occupied room other than a 

bedroom.564,571  

c. Integrates natural materials, patterns and/or shapes throughout the 

interior design.572,573,574 

 

Verification (meet all): 

● Provide drawings that show the outdoor space and views. 

● Provide area calculations.  

● Meet one of the following: 

○ Provide a Letter of Assurance and photographs showing the 

qualifying biophilic elements (e.g., natural materials, patterns, etc.). 

○ Provide specifications and purchase orders or invoices for the 

qualifying biophilic elements (e.g., natural materials, patterns, etc.).   

 

Part 2. Provide Connection to Place (1 point)   

Façades within the project boundary meet the following requirements: 

a. Incorporate characteristics that reflect the local architecture and culture 

through at least two of the following:  

i. Colors.568,574,575   

ii. Patterns.568,579,576 

iii. Materials.568,579,580  

iv. Architectural elements (e.g., porches, terraces, courtyards, 

windows, dormers, pilasters, railings, chimneys).568,579,580 

v. Building forms (e.g., shape, size, profile, proportion).568,579,580 

b. Have individualized designs that vary at least two of the following:  

i. Colors.577,578         

ii. Patterns.581,579  

iii. Materials.581,583        

iv. Architectural elements (e.g., porches, terraces, courtyards, 

windows, dormers, pilasters, railings, chimneys).581,583     

v. Building forms (e.g., shape, size, profile, proportion).581,583           

c. Individualized designs meet the quantity in the table below:  
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Number of dwelling units 

with street-level 

entrances or number of 

buildings 

Minimum number of individualized façade 

designs 

1-5  The greater of 100% of dwelling units with 

street-level entrances or 100% of buildings.580  

6+  The greater of 25% of dwelling units with 

street-level entrances or 25% of buildings 

and a minimum of 5 individualized designs.  

 

Verification (meet all):  

● Provide drawings or photographs of all unique façades. 

● Describe how the façades incorporate the local architecture and culture 

and reflect individualized designs. Include specific examples of the local 

architecture and culture and individualized characteristics. 

 

R-M02 Design for Reassurance 

Intent: Enhance quality of life and reduce fear of crime by providing security 

measures. 

 

Issue: 

● Fear of crime is associated with several negative mental health and well-

being outcomes, including emotional stress, depression and social 

isolation.580,581,582 

● Fear of crime is also associated with lower rates of physical activity.585,583  

● Individuals who experience identity theft, which can involve unauthorized 

access to mail with personal information, may develop increased 

psychological distress as a result of the experience.584,585 

 

Impact:     

● Design interventions that focus on security can help improve quality of life 

and decrease fear of crime.586,587 

● Measures such as locks, security personnel and safe-entry systems have 

been shown to effectively reduce fear of crime.588  
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● Strategic design and positioning of mail and parcel delivery areas have 

been shown to be effective in reducing unauthorized access to personal 

information.591 

● Building orientation that supports social interconnectedness and mutual 

trust can increase informal surveillance and act as a crime deterrent.590,589 

● Vehicular traffic-calming measures and well-designed footpaths 

(sidewalks) have been linked to increased safety and security and 

decreased stress levels.591,590,591  

 

Part 1. Design Secure Main Entrances (1 point) 

The following requirements are met: 

a. All doors with direct access into the dwelling unit are secured through the 

following: 

i. Include a deadbolt lock that extends beyond the strike edge of the 

door by at least 2 cm [0.79 in].592  

ii. Contain a handle or other controls that enable operability from the 

interior without a key.591 

iii. If secured with exterior hinge pins, are equipped with bolts that will 

secure the door if the exterior hinge pins are removed.591 

b. The main dwelling unit entrance has viewing access through at least one 

of the following:  

i. Has a laminated glass panel as part of the doorset.591  

ii. Is fitted with a wide-angle viewer.591 

iii. Is equipped with an audio and video monitoring system.591 

c. If applicable, exterior doors that lead into common spaces in residential 

buildings meet the following:  

i. Have a self-closing mechanism.593,594  

ii. Have a locking device that can be opened from the inside without 

a key.597 

 

Verification:  

● Provide specifications and purchase orders or invoices for the qualifying 

doors, hardware and security devices. 

 

Part 2. Support Secure Mail and Parcel Delivery (1 point) 

1. Secure Mail Delivery 

The following requirement is met: 

a. A mail delivery system is provided that:  

i. Is wall-mounted, wall-recessed or freestanding.591 
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ii. Is located in an area with a direct line of sight from the primary 

sidewalk/footpath.591 

iii. Includes an individual lockable door for each dwelling unit.595,596  

 

AND 

 

2. Secure Parcel Delivery 

One of the following requirements is met: 

a. Secure parcel delivery accommodations are in place that meet the 

following: 

i. Are available at each dwelling unit or in a centralized locker bank. 

ii. Include at least one parcel delivery box for every 10 dwelling 

units.599 

iii. Include at least one parcel delivery box that can receive packages 

as large as 45 cm [18 in] high by 30 cm [12 in] wide by 38 cm [15 in] 

deep.599 

iv. Provide individual access through electronic control or a unique 

key.591,597 

b. A package room is provided and monitored by an on-site 24-hour 

concierge service. 

 

Verification (meet one): 

● Provide Letter of Assurance and photographs of the mail and parcel 

delivery system that show location, dimensions and method of access. 

● Provide the following: 

○ Specifications and purchase orders or invoices for the qualifying 

mail and parcel delivery system. 

○ Drawings that show the location of the mail and parcel delivery 

system.   

 

Part 3. Install Security Systems (1 point) 

The dwelling unit meets the following requirement:  

a. Includes an audio and video monitoring system that meets the following: 

i. Is permanently installed.  

ii. Can be controlled remotely by the resident. 

iii. Provides coverage of the main dwelling unit entrance or the main 

exterior door that leads into common spaces.591 

 

Verification (meet all):  
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● Provide specifications and purchase orders or invoices for the qualifying 

security systems. 

● Provide drawings or photographs showing the location of the qualifying 

security systems.  

 

Part 4. Provide Layout and Orientation for Reassurance (2 points) 

The following requirements are met: 

a. The main dwelling unit entrance is positioned in direct line of sight to at 

least one of the following:  

i. The main dwelling unit entrance of at least one other dwelling 

unit.568,591 

ii. The primary sidewalk/footpath or hallway connecting other 

dwelling units.568,591 

b. Vehicular access points into the project boundary include one of the 

following:  

i. Rumble strips, speed bumps or changes of surface color or 

texture.591,595,598 

ii. Permanent signage indicating a designated slow zone or residential 

area.594,595 
iii. Permanent signage limiting use by commercial vehicles.568 

iv. Restricted access (e.g., security gate). 

c. One of the following is met: 

i. At least one automobile parking space is provided for the dwelling 

unit on a paved or pervious surface (e.g., brick, stone or cobble 

stones with porous joints or centers) within the project 

boundary.568,599 

ii. Feature V02 Transit-Friendly Places is achieved. 

 

Verification (meet one):   

● Provide Letter of Assurance and photographs that show the layout and 

orientation requirements. 

● Provide drawings that show the layout and orientation requirements.  

 

R-M03 Digital Connection 

Intent: Support participation in society and access to educational opportunities 

by increasing access to internet connectivity. 

 

Issue: 
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● Many individuals around the world do not have internet access.600,601 

● Internet access is crucial for connecting individuals to basic necessities 

such as food, housing, education and health care.602,603 

● Lack of access to the internet can cause social isolation as well as the loss 

of learning and employment opportunities.607 

 

Impact:  

● Internet access increases an individual’s ability to navigate systems for 

employment, education, social connection and health care.607,604,605  

● Internet access is increasingly important for online learning and 

information access, as evidenced during a global pandemic, and is an 

important factor in addressing health equity.608 

 

Part 1. Facilitate Digital Connectivity (1-2 points) 

The following requirements are met: 

a. Internet infrastructure meets the following:  

i. Includes at least one hard-wired modem connection in a room 

other than a bedroom or bathroom.598  

ii. Has concealed data cables.598  

iii. Meets a minimum of 100 megabits per second (mbps) download 

speed.598  

b. Internet service is provided according to one of the tiers in the table 

below: 

Tier Points Within the dwelling unit 

Within at least one 

regularly occupied 

common space, if 

present 

1 1 Internet service is available for 

purchase (e.g., from an 

internet service provider) 

Internet service is 

provided at no 

additional cost 2 2 Internet service is provided at 

no additional cost 

 

 

Verification (meet all):  

● Meet one of the following: 

○ Provide drawings that show the qualifying broadband infrastructure. 

○ Provide Letter of Assurance and photographs that show the 

qualifying internet infrastructure.  
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● Provide one or more of the following, as applicable: 

○ The internet service provider available.  

○ The agreement or policy stating that the shared internet service is 

available to residents at no additional cost.  

 

R-M04 Household Storage 

Intent: Reduce psychological stress and risk of unintentional injury by providing 

sufficient storage for belongings and secure storage for medicine and 

chemicals. 

 

Issue: 

● Childhood poisonings in the home are a global problem and represent a 

large portion of disability and mortality rates in children.606,607,608 

● Improper storage of medicines and cleaning supplies in homes may 

increase the risk of poisoning events.610,609,610  

● A lack of sufficient storage in homes has been linked to increased 

frustration and depression.611,612 

● Insufficient household storage can contribute to pest infestations as well 

as psychological distress and injury hazards that may result from 

clutter.613,614 

 

Impact: 

● Chemical and medicinal storage that is locked and stored out of reach of 

children may help reduce unintentional poisonings.614,615,616 

● Providing adequate storage at home can reduce fall hazards and stress 

associated with clutter.612,617  

 

Part 1. Provide Sufficient Storage (1 point) 

The dwelling unit meets the following requirements: 

a. Includes a dedicated closet or cabinet for the storage of cleaning 

products and other chemicals that meets the following: 

i. Is lockable.618 

ii. Contains shelves that have a minimum 1 cm [0.4 in] raised edge.619  

iii. Contains at least one shelf mounted between 1.2 m [48 in] and 1.8 

m [70 in] above the finished floor.622 

b. Includes a dedicated closet or cabinet for the storage of medication that 

meets the following: 

i. Is lockable.622 
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ii. Contains at least one shelf mounted between 1.2 m [48 in] and 1.8 

m [70 in] above the finished floor.622 

c. Each bedroom includes a closet that meets the following:  

i. Measures at least 0.6 m [2 ft] deep by 1.2 m [4 ft] wide.598  

ii. Contains at least one shelf.598  

iii. Contains at least one hanging rod.598 

d. Includes an additional storage space that contains:  

i. A total of at least 1.8 linear m [6 linear ft] of shelving.598,620 

ii. Shelves that are at least 0.5 m [1.6 ft] deep and 0.6 m [2 ft] wide.624 

 

Verification (meet one):  

● Provide drawings that show the location, dimensions and hardware of all 

relevant storage.  

● Provide a Letter of Assurance and photographs that show the location, 

dimensions and hardware of all relevant storage. 

 

R-M05 Space Management  

Intent: Support flexibility by designing spaces that accommodate lifestyle 

changes and account for privacy. 

 

Issue: 

● Residential designs are often inflexible and unaccommodating to 

common life events such as changes to family size and aging.621,622,623 

● Individuals who lack privacy in their homes may experience increased 

stress-related symptoms, anxiety and depression.624,625,626  

● Prolonged exposure to substandard housing conditions – including 

household crowding – is linked to an increased risk of infectious diseases 

and negative impacts on social, emotional and educational 

development.627,628 

 

Impact: 

● Residential designs that provide flexibility and customization can help 

support the evolving needs of individuals and families over time.579,629  

● Rooms separated by internal walls can help enhance individual privacy 

and provide space for multiple independent activities.630  

● Increased access to quality and affordable housing may improve health, 

security, self-esteem and children’s development and nutrition.633,631,632  
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Part 1. Provide Flexible Space (1 point) 

The dwelling unit meets the following requirement: 

a. Includes a flexible space that meets the following: 

i. Is not a bedroom, bathroom, living room or kitchen. 

ii. Is separated from adjacent spaces with floor-to-ceiling dividers. 

iii. Has a door with a privacy lockset. 

iv. Has a floor area of at least 6.5 m2 [70 ft2].598 

v. Has a minimum ceiling height of 2.4 m [96 in] over at least half of 

the floor area.597 

 

Verification:  

● Provide drawings showing the area, wall and ceiling heights, and door 

and hardware specifications of the flexible space.  

 

Part 2. Design for Privacy (1 point) 

The dwelling unit meets the following requirements: 

a. Bedrooms and bathrooms are separated from adjacent spaces with floor- 

to-ceiling dividers.633 

b. The minimum ratio of bathrooms to bedrooms is 1:2.598 

c. The bathroom is not the only passageway through to any regularly 

occupied space or the exterior of the dwelling unit.597,598 

d. Bedrooms and bathrooms have a door with a privacy lockset.598 

e. Windows in bedrooms and bathrooms with a sill below 1.5 m [60 in] above 

the finished floor meet one of the following: 

i. Have permanently installed operable shades, blinds, curtains or 

shutters with a transparency of 40% or less (i.e., opacity greater than 

60%).568 

ii. Have permanently installed louvers, blinds or architectural 

screens.634  

iii. Have translucent glass or other glass treatment that achieves a 

transparency of 40% or less (i.e., opacity greater than 60%).568,635  

 

Verification (meet all):  

● Provide drawings that show the height of the bedroom and bathroom 

windows, privacy treatments, door hardware and window-shading 

specifications.  

● Provide the bathroom-to-bedroom ratio calculation. 
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Part 3. Accommodate Various Household Sizes (1 point) 

Note: This part requires Part 2 of feature R-C02 Housing Equity to be achieved. 

 

The following requirements are met: 

a. At least 50% of the dwelling units have two or more bedrooms and a 

minimum ratio of bathrooms to bedrooms of 1:2.  

b. At least 10% of the dwelling units have three or more bedrooms and a 

minimum ratio of bathrooms to bedrooms of 1:2.  

 

Verification:  

● List of dwelling units with associated bedroom and bathroom counts.  

 

  



   © 2024 International WELL Building Institute PBC. All rights reserved.   160 

Community  

R-C01 Universal Design 

Intent: Promote accessibility, comfort and usability by designing residences for 

individuals of all ages and abilities. 

 

Issue: 

● Most residential guidelines for universal or accessible design address 

accessibility considerations for multifamily residences but do not usually 

consider individual dwelling units or single-family homes.636,637 

● Many communities are seeing an increase in demand for accessible 

housing due to an aging population and increases in the number of 

people with disabilities.638,639,640  

● Homes are not commonly designed or required to support the individual 

needs of people with disabilities and often present barriers, such as 

inaccessible stairs, bathtubs and storage spaces.641,642,643 

● Individuals who require and do not receive accessible housing can 

experience negative health effects including poor mental health, 

decreased mobility and increased social isolation and anxiety.643,644  

● Falls are a global health concern, as they are a leading cause of 

unintentional death and debilitating injury in the home.645 

 

Impact: 

● Universal design is an approach that enables everyone to access spaces 

with greater ease and without the need for individual adaptation or 

specialization.646,647 

● Universal design empowers and enables individuals with diverse ranges of 

abilities by improving human performance, well-being and social 

participation.649,648,649 

● Designing for visitability supports accessible housing by requiring the 

ground floor of a home to have a zero-step entrance, wide doorways and 

at least a half bath.650 

● Accessible housing can increase social inclusion, occupational 

achievement and quality of life as well as support independent living by 

reducing the need for at-home caregiving.651,652,653 

● It is difficult to fully create spaces that are usable by all individuals; 

therefore, universal design functions as a process to offer a variety of 

strategies for incremental changes throughout one’s lifetime.654,655 
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Part 1. Design for Visitability (1 point) 

The following requirements are met:  

a. A route from the exterior to the dwelling unit includes the following: 

i. No thresholds or elevation changes other than ramps, elevators or 

chair lifts. 

ii. Doors with a minimum clearance of 0.8 m [32 in].656 

iii. If present, non-power operated hinge doors that meet the 

following:  

1. Include a clear space on the pull side. The clear space starts 

at the hinge, goes at least 45 cm [18 in] past the latch and 

extends at least 1.5 m [5 ft] perpendicular to the doorway.657 

2. Include a clear space on the push side. The clear space starts 

at the hinge, goes at least 30 cm [12 in] past the latch and 

extends at least 1.5 m [5 ft] perpendicular to the doorway.661 

iv. Hallways and corridors with a minimum clearance of 0.9 m [36 

in].660,661 

b. At least one bathroom within the dwelling unit meets the following: 

i. Can be accessed from the entrance of the dwelling unit via a route 

that meets the following: 

1. Has no thresholds or elevation changes, other than ramps, 

elevators or chair lifts. 

2. Has a minimum clearance of 0.9 m [36 in].660,661 

ii. Can be entered through a door with a minimum clearance of 0.8 m 

[32 in].660 

iii. Includes a clear space with a diameter of 1.7 m [5.6 ft].658    

iv. Includes a sink that meets the following: 

1. The sink basin is adjacent to a clear space of at least 0.8 m 

[30 in] by 1.27 m [50 in].662 

2. The sink has an unobstructed opening underneath with 

covered or insulated hot water pipes that is between 68 cm 

[27 in] and 76 cm [30 in] above the finished floor and at least 

28 cm [11 in] wide. Removable panels that cover this opening 

may be provided. 

v. Includes a toilet that meets the following: 

1. The toilet bowl rim is between 43 cm [17 in] and 48 cm [19 in] 

above the finished floor.659,660 

2. The toilet basin is adjacent to a minimum clear space of 45 

cm [18 in] by 1.2 m [48 in].660 
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c. If present, ramps meet the following: 

i. The width clearance is at least 0.9 m [36 in].661 

ii. The slope height-to-distance ratio is no greater than 1:12 (8.33%).665 

iii. The overall height gain for each section has a maximum of 76 cm 

[30 in]. There is no limit on the number of sections a ramp may 

contain.665 

iv. There is a level landing of at least 1.5 m [5 ft] at the top and bottom 

of each section.665 

v. There are intermediate landings between sections that are at least 

1.5 m [5 ft] wide and at least 1.5 m [5 ft] long where ramps change 

direction.665 

d. If present, elevators within the project boundary and pre-framed elevator 

shafts within the dwelling unit meet the following: 

i. Elevators have a minimum clear space that is at least 152 cm [60 in] 

wide by 152 cm [60 in] deep. 

ii. Pre-framed shafts where elevators can be installed in the future 

(e.g., stacked closets) include a minimum clear space that is at 

least 152 cm [60 in] wide by 152 cm [60 in] deep. 

 

Verification: 

● Provide drawings that show all relevant visitability requirements. 

 

Part 2. Design for Livability: Kitchen (1 point) 

Note: This part requires Part 1 of this feature to be achieved. 

 

In the dwelling unit, at least one kitchen meets the following requirements:  

a. Can be accessed from the entrance of the dwelling unit via a route with 

no thresholds or elevation changes, other than ramps, elevators or chair 

lifts. 

b. No part of the floor includes a clearance less than 102 cm [40 in] wide. 

When a change in direction (turn) is required, the clearance must be no 

less than 1.7 m [5.7 ft].662,663,662 

c. At least one sink has an unobstructed opening underneath with covered 

or insulated hot water pipes that is between 68 cm [27 in] and 76 cm [30 

in] above the finished floor and at least 28 cm [11 in] wide. Removable 

panels that cover this opening may be provided.663,663 

d. All lower (i.e., base) cabinet millwork includes a space (e.g., toe kick) that 

is at least 20 cm [8 in] above the finished floor and at least 15 cm [6 in] 

deep.663 
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e. Includes at least one countertop that is between 71 cm [28 in] and 86 cm 

[34 in] above the finished floor.664  

f. All cabinet doors and drawer handles are connected to the door/drawer 

at two points and have an open space between the handle and the 

door/drawer. 

g. Faucets meet the following: 

i. At least one faucet can be turned on/off with a touchless sensor 

(i.e., touchless faucet), with a single tap (i.e., touch faucet) or a 

lever.667,665 

ii. Faucets controls are located no higher than 122 cm [48 in] above 

the finished floor when countertops are up to 51 cm [20 in] deep, 

and no higher than 112 cm [44 in] when countertops are between 

53 cm [21 in] - 64 cm [25 in] deep. The knee and toe space must be 

as deep as the distance of the faucet controls from the front of the 

counter.666  

h. If present, cooktops have front controls.663,667 

i. If oven(s) are present, at least one oven meets the following: 

i. Is wall-mounted. 

ii. Has a heat-resistant pull-out shelf below the oven door. 

iii. Is adjacent to a countertop.663,667 

j. At least 75% of all shelves within cabinets meet the following:   

i. Have a maximum height of 122 cm [48 in] if the countertop is less 

than 53 cm [21 in] deep or a maximum height of 112 cm [44 in] if 

the countertop is between 53 cm [21 in] and 64 cm [25 in] 

deep.667,667  

ii. Have pull-down/pull-out shelving.667,671  

k. If present, combination refrigerators and freezers meet one of the 

following: 

i. Are configured with side-by-side doors.663,667 

ii. Have the freezer section located on the bottom.663,667 

 

Verification: 

● Provide drawings that show all relevant kitchen livability requirements. 

 

Part 3. Design for Livability: Bathroom (1 point) 

Note: This part requires Part 1 of this feature to be achieved. 

 

In the dwelling unit, at least one bathroom meets the following: 

a. Meets the requirements in Part 1b of this feature. 
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b. Includes grab bars, or bracing on walls to support future grab bars, that 

can support at least 113 kg [250 lb]. Bracing is mounted according to the 

table below:666,668  

Location Minimum width of 

grab bar or bracing 

Mounting height of 

grab bar or bracing, 

as measured above 

the finished floor 

Directly behind toilet 1.2 m [4 ft] 84 cm [33 in] to 92 
cm [36 in] 

Wall adjacent to toilet 0.9 m [3 ft] 84 cm [33 in] to 92 

cm [36 in] 

In shower on wall with 
shower controls 

N/a 84 cm [33 in] to 92 
cm [36 in] 

In shower on wall adjacent 
shower controls 

N/a 84 cm [33 in] to 92 
cm [36 in] 

c. Includes a shower that meets the following: 

i. Has a barrier-free (i.e., roll-in) entrance.672  

ii. Includes inside dimensions of at least 76 cm [30 in] wide by 152 cm 

[60 in] deep.663,669 Note: clear space for the toilet may overlap with 

clear space for this shower. 

iii. Includes a built-in, permanently fixed shower bench that is between 

38 cm [15 in] and 41 cm [16 in] deep and is mounted between 43 

cm [17 in] and 48 cm [19 in] above the finished floor.663,673 

iv. Includes a height adjustable and/or hand-held shower head on the 

wall opposite or adjacent to the shower bench and mounted no 

lower than 8 cm [3 in] above the grab bar and no higher than 122 

cm [48 in] above the finished floor.663,673 

v. Includes shower controls mounted between 97 cm [38 in] and 122 

cm [48 in] above the finished floor.663,673 

 

Verification (meet all): 

● Provide drawings that meet all relevant bathroom livability requirements.  

● Provide drawings that show the location of grab bar bracing.  

 

Part 4. Design for Livability: Wayfinding, Transitions and Access (1 point) 

Note: This part requires Part 1 of this feature to be achieved. 

 



   © 2024 International WELL Building Institute PBC. All rights reserved.   165 

The following requirements are met: 

a. The following floor and threshold requirements are met within the project 

boundary: 

i. The main building entrance and main dwelling unit entrance is 

accessible through a zero-step threshold. 

ii. On each floor, there are no steps or level changes between rooms. 

iii. If present, garages have a zero-step path to the dwelling unit.647,649 

iv. If present, carpet has a maximum pile height of 1.3 cm [0.5 in], 

when measured to the backing, cushion or pad.670 

v. If present, carpet has a rubber, polyurethane cushion or similar firm 

backing.674,671,672  

vi. If present, hard surface flooring has a coefficient of friction of at 

least 0.6 on flat surfaces and 0.8 on ramps.673 

vii. Transitions between flooring types have a maximum height no 

higher than 6.3 mm [0.25 in].674 

b. The following wayfinding requirements are met within the project 

boundary: 

i. All toilets and transitions to showers and/or tubs are identified with 

wayfinding strategies (e.g., change of color, contrast, pattern, 

texture, lights).663,680,674 

ii. If present, stairs and ramps are identified with wayfinding strategies 

(e.g., change of color, contrast, pattern, texture or lights).673 

iii. Emergency alert systems (e.g., smoke detectors) have a minimum 

of two sensory types (i.e., visual, auditory, haptic).663,680 

c. The following access requirements are met within the project boundary: 

i. All doors have the ability to be operated with one hand without 

tight grasping or twisting of the wrist (e.g., lever handles, push 

mechanisms).675 

ii. Exterior doors and doors within common spaces are self-closing with 

an opening force no more than 0.5 kg [5 lb].663,679,676 

iii. If present, stairs and ramps have handrails on both sides with a 

minimum clearance of 0.9 m [36 in].667 

iv. If present, hallways and corridors in common spaces include lean 

rails or handrails that protrude no more than 11 cm [4 in] deep into 

the circulation path and installed between 84 cm [33 in] to 94 cm 

[37 in] above the finished floor.677,678,679 

v. If present, washers and dryers are front-loading and their doors are 

adjacent to a minimum clear space of at least 76 cm [30 in] by 132 

cm [52 in].662,680  
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vi. If present, objects on walls along exit corridors protrude no more 

than 11 cm [4 in] deep into the circulation path if they are located 

between 69 cm [27 in] and 204 cm [80 in] above the finished 

floor.680 

d. The following access requirements are met within the dwelling unit: 

i. At least one bedroom is located on the entrance floor or a floor 

that is accessible by an elevator or chair lift.667 

ii. If the dwelling unit has multiple levels, all floors are accessible by an 

elevator or chair lift (or a pre-framed shaft for future elevator 

installation).667,681,682 

iii. All controls for lights and temperature are located no higher than 

122 cm [48 in] above the finished floor (as measured to the center 

of the control).666  

iv. All outlets in each room are located at least 38 cm [15 in] above 

the finished floor (as measured to the center of the outlet).666  

 

Verification (meet all):  

● Provide drawings that meet all relevant livability for wayfinding, transitions 

and access requirements.   

● Provide specifications and purchase orders or invoices for emergency 

alert system devices. 

● Provide drawings showing the elevator, chair lift or future elevator 

provisions (if applicable). 

● Provide drawings showing the location of all handrails including the 

dimensions to the finished floor. 

● Provide specifications and purchase orders or invoices (that include the 

coefficient of friction) for all hard surface flooring. 

 

R-C02 Housing Equity 

Intent: Support health equity and advance environmental justice by providing 

homes that promote health and well-being for people of all backgrounds and 

socio-economic statuses. 

 

Issue:  

● People in underrepresented and marginalized communities experience 

inequitable access to affordable housing that supports health, well-being 

and dignity.683,684  

● Without access to quality affordable housing, individuals may be forced 
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to live in substandard conditions.685,686 

● Prolonged exposure to substandard housing conditions is linked to 

negative health effects such as asthma, lead poisoning and infectious 

disease.689 

● Globally, people continue to experience discrimination when trying to 

obtain adequate housing.687,688 

● Negative health conditions (such as increased rates of adverse 

pregnancy outcomes, childhood cancers, heart complications and 

respiratory diseases) are associated with a person’s living proximity to 

hazardous waste sites and pollution from roads, railways and 

airplanes.689,690,691 

 

Impact: 

● Access to affordable housing can help prevent the spread of infectious 

disease and improve overall health.692,693,694 

● Individuals with access to affordable housing are more likely to have the 

resources needed to cover additional living costs such as food, clothing, 

utilities and healthcare.697,695   

● Increased access to quality, affordable and safe housing may improve 

children’s health, security, self-esteem, development and nutrition.697,696 

● Restricting the development of neighborhoods near areas with high levels 

of environmental pollution (such as airports, busy roads and hazardous 

waste sites) can help support environmental justice and health 

equity.694,697 

● Housing policies and laws that are explicitly anti-discriminatory can 

increase access to adequate housing and help reshape segregated 

neighborhoods.692 

 

Part 1. Select Equitable Sites (2 points) 

Note: This part requires Part 1 of feature R-V02 Transit-Friendly Places to be 

achieved. 

Tags: Neighborhood Attributes 

 

The project boundary meets the following requirements: 

a. Limited access highways, roads with five or more travel lanes, and non-

electric rail services are more than 150 m [500 ft] away.695,698 

b. Toxic waste sites and zoned industrial areas are more than 3 km [1.8 mi] 

away.701  

c. Airports are more than 10 km [6 mi] away.695 
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Verification:  

● Provide an area map showing that none of the pollution sources are 

within the distances listed.  

 

Part 2. Allocate Affordable Units (1-3 points) 

Tags: Services and Policies 

The following requirements are met: 

a. A percentage of dwelling units within the project development are 

allocated for residents with incomes at thresholds as outlined in one of the 

tiers in the table below:699  

Tier Points Units Allocated as 

Affordable 

Household Income Limit 

(adjusted for family size) 

1 1 10% - 39% 80% of local median or less 

2 2 40% - 99% 80% of local median or less 

3 3 100% 80% of local median or less 

b. Total annual housing costs (i.e., rent and utilities) for residents in units 

allocated as affordable are less than 30% of the income limit selected in 

the table above.700 

c. If present, market-rate dwelling units within the building or development 

are comparable to affordable dwelling units according to the following 

criteria: 

i. Are visually or functionally similar.701  

ii. Have the same access point into the building.705  

iii. Have the same distribution of unit size, accounting for number of 

bedrooms and bathrooms per dwelling unit.696,702  

 

Verification (meet all):  

● Provide the calculation of affordable units.  

● Provide the calculation for local median annual housing costs. 

● Provide the distribution of unit size for the affordable- and market-rate 

units.  

● Provide drawings that show the dwelling units are visually/functionally 

similar.  
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Part 3. Implement Fair Housing (1 point) 

Tags: Services and Policies 

The following requirement is met: 

a. A fair housing policy is in place for the building or development to prevent 

the ability to deny housing based on the following:  

i. Ethnicity.703 

ii. Race.707  

iii. Disability.707  

iv. Age.707  

v. Religious beliefs.707  

vi. Gender (assigned, identity and/or expression).707  

vii. Sexual orientation.707 

viii. Familial status.707  

 

Verification: 

● Provide the fair housing policy.  

 

R-C03 Integrative Design 

Intent: Facilitate an inclusive and collaborative planning process by centering all 

stakeholders around a health-oriented and equitable mission. 

 

Issue: 

● Consulting stakeholders during the planning and development process is 

crucial to addressing their needs and ensuring a positive impact on health 

and well-being while serving specific communities.704,705 

● Excluding low-income and minority populations from planning and 

decision-making may limit their access to certain opportunities and 

services and lead to disproportionate increases in negative health 

conditions, displacement, pollution and crime.708,709 

 

Impact: 

● An integrative design process requires a diverse and balanced group of 

representatives for decision-making and should include representative 

users, building staff and the project owner or architect.706 

● Integrative design practices increase transparency among stakeholders 

to streamline the planning, design and goal-setting processes.710  
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● Integrative design practices empower residents who may have been 

previously excluded in decision-making processes to help advance equity 

and reshape their neighborhoods.707 

● Stakeholder input helps project teams address essential health promotion 

goals, create spaces in consideration of all stakeholders and enrich the 

well-being of residents and visitors.708,708 

 

Part 1. Facilitate Stakeholder Engagement (1 point) 

The stakeholder charrette meets the following requirements: 

a. Is hosted early in the WELL planning process.  

b. Includes efforts to involve representatives from the following stakeholders, 

as applicable: 

i. Owners. 

ii. Facility managers. 

iii. Designers, architects and engineers. 

iv. Health and well-being professionals. 

v. Equity professionals. 

vi. Contractors. 

vii. Residents. 

viii. Community members or neighbors. 

c. Accommodates participation from all relevant stakeholders by addressing 

barriers (e.g., cultural norms or values, literacy levels, language, disabilities, 

work schedules, childcare) through timing, location, format and 

communication strategies.  

d. Addresses stakeholder feedback on the project plan and how it will be 

addressed.  

e. Establishes a health-oriented mission that meets the following: 

i. Outlines the project’s objectives for health promotion. 

ii. Outlines how the project contributes to the health of the 

community.708  

iii. Includes a statement about supporting the health of all residents. 

iv. Is informed by relevant goals or strategies established earlier in the 

stakeholder charrette.709 

v. Is made available to all stakeholders during the project’s design 

and development process.710  

vi. Is publicly available after the project is complete. 

f. Establishes a process for continued engagement of stakeholders 

throughout the project’s design and development process.714 
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Verification (meet all):  

● Describe the efforts taken to engage stakeholder groups.  

● Provide the charrette meeting notes as well as a list of all attendees and 

their roles on the project. 

● Provide the health-oriented mission statement including a description of 

how it is made available to all stakeholders. 

● Describe the project’s process for continued engagement of 

stakeholders.  

 

R-C04 Healthy and Inclusive Construction Sites 

Intent: Support the health and well-being of construction workers by promoting 

safer and more inclusive worksites and by contracting with diverse businesses. 

 

Issue: 

● The global construction industry is known for its high number of work-

related injuries and deaths.711 

● People of color and women are significantly underrepresented in the 

construction industry.712,713 

 

Impact: 

● A growing number of construction companies are committed to 

increasing the representation of minority- and women-owned 

businesses.714,715 

● Preventative design practices can help eliminate work-related injuries, 

hazards, illnesses and deaths.716 

● Diversity, equity and inclusion strategies can improve productivity and 

organizational performance for construction companies.717 

● Construction companies can address diversity, equity and inclusion by 

hiring individuals from underrepresented populations, supporting 

advancement to leadership positions for workers in minority groups and 

ensuring fair and equal pay.717 

 

Part 1. Address Construction Hazards Through Design (1 point) 

Tags: Construction Practices 

A construction design review process (e.g., Design for Safety process, Prevention 

through Design program) meets the following requirements: 

a. Is overseen by a designated project team member.717,718  
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b. Engages representatives from the following stakeholders, as 

applicable:721,722,719  

i. Designers, architects and engineers. 

ii. Owner. 

iii. Contractors. 

iv. Facilities manager. 

v. Health and well-being professional. 

vi. Equity professional. 

vii. Current residents. 

viii. Community members. 

c. Requires meetings that meet the following:  

i. Occur before construction begins and at least two separate times 

before project completion.720 

ii. Include representatives from all relevant stakeholders.  

iii. Include reviews of all design materials (e.g., blueprints, 

specifications, drawings, calculations).721,722  

iv. Include a risk identification assessment for the construction process 

performed newly for each meeting.721,722,723  

v. Include feedback loops to alter designs based on risk identification 

assessment.721,722,723  

vi. Record all design iterations to show construction hazards identified 

and how risk mitigation is implemented.721 

 

Verification:  

● Provide the hazard identification and mitigation design program for 

construction.  

 

Part 2. Support Health and Well-Being in Construction (1 point) 

Tags: Construction Practices 

The following requirement is met: 

a. The general contractor has a worksite health and well-being policy that 

meets the following: 

i. Provides education on the danger of long-term exposure to severe 

weather (i.e., extreme heat or cold).721  

ii. Provides cooling and/or warming provisions (e.g., fans, shades, 

warming stations) on the construction worksite during extreme 

temperatures.725 

iii. Implements a policy for managing inclement weather on the 

construction worksite.722  



   © 2024 International WELL Building Institute PBC. All rights reserved.   173 

iv. Prohibits smoking on the construction worksite.725  

v. Provides drinking water at the construction worksite.725 

vi. Provides sunscreen at the construction worksite.725 

vii. Provides sanitation facilities for all genders and non-binary 

individuals (e.g., an all-gender lockable toilet room) at the 

construction worksite.725,723,724 

viii. Allows for paid breaks.725  

 

Verification:  

● Provide the general contractor’s worksite health and well-being policy. 

 

Part 3. Promote Diversity, Equity and Inclusion in Construction (1 point) 

Tags: Construction Practices 

The following requirement is met:  

a. The general contractor includes a comprehensive diversity, equity and 

inclusion (DEI) policy that meets the following: 

i. Pertains to the entire organization associated with the general 

contractor.  

ii. Provides regularly scheduled DEI training to all employees on an 

annual basis, at minimum.725,726 

iii. Specifies DEI goals and detailed strategies for achievement and 

monitoring of goals.730,727  

iv. Provides opportunities for training and job advancement for all 

employees.729,730  

v. Establishes equal pay for equal work.729,730 

vi. Provides paid time off for all employees.729,730 

 

Verification:  

● Provide the general contractor’s diversity, equity and inclusion (DEI) 

policy. 

 

Part 4. Hire Diverse Construction Businesses (1 point) 

Tags: Construction Practices 

At least one of the following requirements is met: 

a. The general contractor for the project is recognized by a third-party 

organization or governmental authority as a business owned and 

operated by a marginalized group (e.g., women, minorities, disabled, 

LGBTQ+, veterans). 
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b. At least 20% of the subcontractors for the project are recognized by a 

third-party organization or governmental authority as a business owned 

and operated by a marginalized group (e.g., women, minorities, disabled, 

LGBTQ+, veterans). 

 

Verification:  

● Provide the diverse business certificate(s) or documentation for all 

qualifying contractors and the relevant calculations. 

 

R-C05 Resident Education 

Intent: Help residents engage with the WELL strategies by educating them about 

their presence and providing instructions for use and maintenance. 

 

Issue: 

● Health literacy is an essential part of increasing awareness to promote 

healthy living and preventative healthcare, but certain social and cultural 

factors may serve as barriers to receiving these educational services, such 

as age, socioeconomic status, culture, language and communication 

abilities.728,729 

● It is not common for people to have access to information about healthy 

housing strategies from trustworthy sources that is easy to understand.730 

 

Impact: 

● Accessible education, effective communication and accurate 

information can help improve health literacy.731 

● Supporting health literacy across all socioeconomic groups can help 

reduce inequities in accessing healthcare.732 

● Health literacy can help provide individuals with a better understanding of 

their health status and empower them to make positive behavioral 

changes.735 

● People who are educated about the performance of their building show 

greater satisfaction in their building’s environment.733  

 

Part 1. Provide an Educational Guide (1 point) 

The following requirement is met: 

a. Residents are provided with an educational guide that meets the 

following: 

i. Covers all implemented WELL features within the project boundary. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   175 

ii. Includes the intent of each feature. 

iii. Provides instructions for use for each feature, as applicable. 

iv. Outlines maintenance requirements for each feature, as 

applicable. 

 

Verification: 

● Provide the educational guide. 

 

R-C06 Disaster Resilience 

Intent: Enable individuals to maintain health and well-being during natural 

disasters and emergencies by designing for resilience. 

 

Issue: 

● Natural disasters have a widespread impact on many people every year 

and significantly contribute to the number of global deaths.734,735 

● Power outages can have significant negative health impacts (including 

carbon monoxide poisoning and temperature-related illness) and have 

been linked to increased healthcare visits and mortality rates.736 

● Maintaining a consistent electric power supply is crucial to comfort and 

safety in homes, especially for individuals who are dependent on electric 

assistive technology and medical devices.737,738 

● Preparing for natural disasters before they occur can help protect human 

health.739 

 

Impact: 

● A comprehensive emergency response plan can help improve how 

individuals respond to emergency situations and potentially limit the 

number of casualties and the negative impacts of a disaster.740 

● Maintaining an uninterrupted power supply during disasters can help 

regulate indoor temperatures during extreme weather events and also 

help maintain pathways for safer evacuation.740  

● Providing access to residential backup power sources is critical for the 

growing number of individuals who rely on home medical devices.741,742 

● Access to automated external defibrillators (AEDs) can help improve 

response time and rates of survival for cardiac arrest events.741 
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Part 1. Design for Resilience (1 point) 

A hazard assessment and action plan is conducted that meets the following 

requirements: 

a. Includes the likelihood and severity of a hazard event occurring among 

the following natural disaster groups:  

i. Geophysical.742 

ii. Meteorological.746  

iii. Hydrological.746  

iv. Climatological.746  

v. Biological.746 

b. Ranks the hazard event(s) based on the likelihood of occurring and 

severity of the potential event.743  

c. Identifies areas most vulnerable to the hazard event(s).747  

d. Describes the resilient design solutions implemented in the dwelling unit 

that address, at minimum, the top three identified hazard event(s).747 

 

Verification (meet all): 

● Provide the hazard assessment and action plan. 

● Provide the resilient design solutions implemented.   

 

Part 2. Provide Backup Power (1 point) 

A backup power system meets the following requirements: 

a. Is sufficient to power at least three of the following functions for a 

minimum of 96 consecutive hours:  

i. Heating and/or cooling systems in the dwelling unit.744,745 

ii. Running water in the dwelling unit.748,749   

iii. At least one electrical outlet per 23.2 m2 [250 ft2] in the dwelling 

unit.748,749  

iv. At least one light source inside and at least one light source outside 

the dwelling unit.748,749  

v. Lighting for egress with at least one light source illuminating an exit 

door and pathways to the outside.748,749  

vi. Drainage systems (e.g., sump pump, ejector pumps).746   

vii. Operation of electrified locksets and/or doors.748,749  

viii. At least one elevator or chair lift servicing the entire building.748,749  

 

Verification (meet all):  

● Provide the backup power generation calculation. 
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● Meet one of the following: 

○ Provide drawings including the electrical plan that identifies the 

qualifying backup power system. 

○ Provide specifications and purchase orders or invoices for the 

qualifying backup power system.  

 

Part 3. Provide Emergency Response Support (1 point) 

Tags: Common Space 

The following requirements are met: 

a. Emergency routes and areas of refuge are clearly marked. 

b. A common space that functions as a designated disaster shelter is 

identified. 

c. At least one automated external defibrillator (AED) is available within a 

common space and undergoes regularly scheduled maintenance and 

testing. 

d. A first aid kit that meets the requirements in WELL v2 Appendix C3 is 

available in a common space. 

 

Verification (meet all):  

● Provide photographs of clearly marked emergency evacuation routes, 

shelter areas and the defibrillator and first aid kit.  

● Provide the maintenance and testing schedule of the defibrillator. 

 

R-C07 Fire Mitigation 

Intent: Decrease the risk of injury, death and property damage from fires in the 

home by implementing fire prevention and suppression strategies. 

 

Issue: 

● The majority of all fire injuries and fire-related deaths occur in residential 

buildings.747 

● Most home fires originate in the kitchen from cooking activities.748,749,750  

● A home’s location can have an impact on the probability of experiencing 

a fire-related event and affect its ability to receive emergency fire 

response services.751,752,753 

● Homes located in wildland-urban interface zones and similar areas have 

an increased risk of experiencing a wildfire.757 

 

Impact: 

https://v2.wellcertified.com/en/wellv2/appendix/c3
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● Homes that are located closer to fire stations and fire hydrants are more 

likely to have reduced emergency fire response times and fewer fire-

related injuries.755,756,754 

● Interventions for cooking activities, such as temperature sensors on 

cooktops and induction heating, can help prevent kitchen fires.752,753,754  

● Sprinklers in residential areas significantly decrease fire-related injuries, 

deaths and property loss.755,756,757 

 

Part 1. Prioritize Low Fire Risk Locations (1 point) 

Tags: Neighborhood Attributes 

The building meets the following requirements: 

a. Is not located within a designated wildland-urban interface or other area 

designated as being at an increased risk for wildfires.758,759  

b. Is located within 8 km [5 mi] of a fire station.756  

c. Meets one of the following: 

i. If the building has one or two dwelling units, it is located within 183 

m [600 ft] of a fire hydrant.756  

ii. If the building has three or more dwelling units, it is located within 

122 m [400 ft] of a fire hydrant.756 

 

Verification:  

● Provide an area map that shows any qualifying risk areas, the distance 

from the building(s) to the nearest fire station(s) and the distance to the 

nearest fire hydrant(s).  

 

Part 2. Install Fire Risk Mitigation Measures (1 point) 

All kitchens in the dwelling unit meet one of the following:  

a. Have an induction cooktop.754  

b. Have a cooktop with automatic switch-off functionality in response to one 

of the following: 

i. Motion detectors or timers.754  

ii. Temperature sensors.754  

iii. Smoke detectors.754,760 

c. Have an independent fire suppression system that covers the cooktop 

(e.g., cooktop isolation system, cooktop suppression mechanism).754  

 

Verification (meet all):  

● Provide drawings that identify the location of all qualifying risk mitigation 

equipment or devices. 
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● Provide specifications and purchase orders or invoices for the qualifying 

risk mitigation equipment or devices. 

 

Part 3. Install Sprinkler Systems in Dwelling Units (1 point) 

The following requirement is met:  

a. The dwelling unit has an automatic sprinkler system that covers the 

following areas: 

i. All occupiable areas of the dwelling unit (other than the exceptions 

listed in NFPA 13R 6.6).761  

ii. Any space that contains HVAC equipment or water heaters.765  

 

Verification:  

● Provide drawings with room labels showing the sprinkler system coverage.  
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Innovation  
 

R-I01 WELL Innovations 

Intent: Support health and well-being through the implementation of evidence-

based strategies that do not currently exist as WELL for residential features. 

 

Issue: 

● As the scientific understanding of health promotion continues to evolve, 

so does the ability to address the complex issue of promoting health and 

well-being through residential design and operations. 

 

Impact: 

● Innovation features embrace and acknowledge novel approaches to 

supporting health and well-being through evidence-based strategies. 

 

Part 1. Propose Innovation (1 point) 

Implement a strategy that: 

a. Positively and significantly impacts health and well-being.  

b. Goes above and beyond best practices and standard operations. 

c. Is not covered in an existing WELL for residential feature. 

d. Is substantiated by scientific, medical and/or industry research. 

e. Does not contradict applicable laws, regulations and leading practices in 

building design and operations. 

f. Is distinct and independent from other Innovation proposals submitted by 

the project team. 

 

Verification: 

● Provide the completed Innovation Proposal template. 

 

Part 2. Propose Innovation (1 point) 

Implement a strategy that: 

a. Positively and significantly impacts health and well-being.  

b. Goes above and beyond best practices and standard operations. 

c. Is not covered in an existing WELL for residential feature. 

d. Is substantiated by scientific, medical and/or industry research. 

e. Does not contradict applicable laws, regulations and leading practices in 

building design and operations. 
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f. Is distinct and independent from other Innovation proposals submitted by 

the project team. 

 

Verification: 

● Provide the completed Innovation Proposal template. 

 

Part 3. Propose Innovation (1 point) 

Implement a strategy that: 

a. Positively and significantly impacts health and well-being.  

b. Goes above and beyond best practices and standard operations. 

c. Is not covered in an existing WELL for residential feature. 

d. Is substantiated by scientific, medical and/or industry research. 

e. Does not contradict applicable laws, regulations and leading practices in 

building design and operations. 

f. Is distinct and independent from other Innovation proposals submitted by 

the project team. 

 

Verification: 

● Provide the completed Innovation Proposal template. 

 

Part 4. Propose Innovation (1 point) 

Implement a strategy that: 

a. Positively and significantly impacts health and well-being.  

b. Goes above and beyond best practices and standard operations. 

c. Is not covered in an existing WELL for residential feature. 

d. Is substantiated by scientific, medical and/or industry research. 

e. Does not contradict applicable laws, regulations and leading practices in 

building design and operations. 

f. Is distinct and independent from other Innovation proposals submitted by 

the project team. 

 

Verification: 

● Provide the completed Innovation Proposal template. 

 

Part 5. Propose Innovation (1 point) 

Implement a strategy that: 

a. Positively and significantly impacts health and well-being.  

b. Goes above and beyond best practices and standard operations. 

c. Is not covered in an existing WELL for residential feature. 
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d. Is substantiated by scientific, medical and/or industry research. 

e. Does not contradict applicable laws, regulations and leading practices in 

building design and operations. 

f. Is distinct and independent from other Innovation proposals submitted by 

the project team. 

 

Verification: 

● Provide the completed Innovation Proposal template. 

 

Part 6. Propose Innovation (1 point) 

Implement a strategy that: 

a. Positively and significantly impacts health and well-being.  

b. Goes above and beyond best practices and standard operations. 

c. Is not covered in an existing WELL for residential feature. 

d. Is substantiated by scientific, medical and/or industry research. 

e. Does not contradict applicable laws, regulations and leading practices in 

building design and operations. 

f. Is distinct and independent from other Innovation proposals submitted by 

the project team. 

 

Verification: 

● Provide the completed Innovation Proposal template. 

 

Part 7. Propose Innovation (1 point) 

Implement a strategy that: 

a. Positively and significantly impacts health and well-being.  

b. Goes above and beyond best practices and standard operations. 

c. Is not covered in an existing WELL for residential feature. 

d. Is substantiated by scientific, medical and/or industry research. 

e. Does not contradict applicable laws, regulations and leading practices in 

building design and operations. 

f. Is distinct and independent from other Innovation proposals submitted by 

the project team. 

 

Verification: 

● Provide the completed Innovation Proposal template. 

 

Part 8. Propose Innovation (1 point) 

Implement a strategy that: 
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a. Positively and significantly impacts health and well-being.  

b. Goes above and beyond best practices and standard operations. 

c. Is not covered in an existing WELL for residential feature. 

d. Is substantiated by scientific, medical and/or industry research. 

e. Does not contradict applicable laws, regulations and leading practices in 

building design and operations. 

f. Is distinct and independent from other Innovation proposals submitted by 

the project team. 

 

Verification: 

● Provide the completed Innovation Proposal template. 

 

Part 9. Propose Innovation (1 point) 

Implement a strategy that: 

a. Positively and significantly impacts health and well-being.  

b. Goes above and beyond best practices and standard operations. 

c. Is not covered in an existing WELL for residential feature. 

d. Is substantiated by scientific, medical and/or industry research. 

e. Does not contradict applicable laws, regulations and leading practices in 

building design and operations. 

f. Is distinct and independent from other Innovation proposals submitted by 

the project team. 

 

Verification: 

● Provide the completed Innovation Proposal template. 

 

Part 10. Propose Innovation (1 point) 

Implement a strategy that: 

a. Positively and significantly impacts health and well-being.  

b. Goes above and beyond best practices and standard operations. 

c. Is not covered in an existing WELL for residential feature. 

d. Is substantiated by scientific, medical and/or industry research. 

e. Does not contradict applicable laws, regulations and leading practices in 

building design and operations. 

f. Is distinct and independent from other Innovation proposals submitted by 

the project team. 

 

Verification: 

● Provide the completed Innovation Proposal template. 
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R-I02 WELL Accredited Professional (WELL AP) 

Intent: Support WELL project teams by rewarding those that work with a WELL AP 

to implement health and well-being strategies. 

 

Issue: 

● WELL requires a variety of stakeholders to unite around a shared vision for 

health and well-being. 

 

Impact: 

● The WELL AP credential denotes that a person has expertise in the WELL 

Standard and has a commitment to advancing human health and well-

being. 

● By engaging a WELL AP who has proven experience bridging the gap 

between commitment to and implementation of the WELL Standard, 

project teams may benefit from a more streamlined and impactful 

process. 

 

Part 1. Engage WELL AP (1 point) 

The following requirement is met: 

a. At least one project team member has a valid WELL Accredited 

Professional (WELL AP) credential at the point of document submission. 

 

Verification (meet all): 

● Submit the WELL AP certificate of the project team member. 

● Describe the WELL AP’s role on the project team. 

 

R-I03 Residential Green Programs 

Intent: Acknowledge the link between human and planetary health by 

rewarding residences that also achieve recognition from leading third-party 

validated residential “green” (environmental) building programs. 

 

Issue: 

● Human health is linked to environmental risk factors such as air, water and 

soil pollution, land-use patterns, road infrastructure, and man-made 

climate and ecosystem change.762 
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● A large fraction of greenhouse gas emissions is attributed to residential 

energy use.763,764 

 

Impact: 

● “Green” building programs that reduce the environmental impact of 

buildings can help contribute to the advancement of human health, such 

as through efforts that address outdoor air pollution.765 

● By balancing sustainability and human health considerations – through 

better air quality, access to drinking water and opportunities for physical 

activity and social connection – both people and the planet can 

thrive.766,767,768 

 

Part 1. Achieve Residential Green Program (3 points) 

The dwelling unit has achieved or is within a building that has achieved one of 

the following third-party certifications or awards: 

a. BRE: BREEAM, Home Quality Mark ONE. 

b. Building and Construction Authority: Green Mark. 

c. Canadian Home Builders’ Association (CHBA): Net Zero. 

d. Enterprise Community Partners: Enterprise Green Communities. 

e. GBCA: Green Star. 

f. Green Building Initiative: Green Globes. 

g. ILFI: Zero Carbon Certification, Zero Energy Certification, Living Building 

Challenge Petal Certification, Living Certification, or Core Green Building 

Certification. 

h. International Finance Corporation: Excellence in Design for Greater 

Efficiency (EDGE). 

i. IGBC: Home Performance Index. 

j. National Association of Home Builders: National Green Building Standard. 

k. NZGBC: Homestar or Green Star NZ. 

l. Passive House Institute: Passivhaus/Passive House. 

m. Phius: Phius Project Certification. 

n. Pearl Home Certification, Inc.: Pearl Certification. 

o. PLGBC: GREEN HOME / ZIELONY DOM. 

p. SGBC: Miljöbyggnad. 

q. US DOE / US EPA: ENERGY STAR Certification or an ENERGY STAR score of 

75 or better. 

r. USGBC: LEED. 

 

Verification:  
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● Submit proof of award from a qualifying third-party green residential 

program. 

 

R-I04 Carbon Accounting, Disclosure & Reduction 

Intent: Support human and planetary health by assessing and reducing carbon 

emissions.  

 

Issue: 

● Climate change, as a result of human-caused changes to the 

environment, represents the most existential threat to public health in the 

next half-century.769,770  

● Health determinants like air quality, water quality, food access and 

housing are impacted by climate change.766,771  

● For most organizations, Scope 3 emissions – including all upstream 

emissions from the supply chain, downstream emissions from the use of 

products and other indirect emissions (e.g., employee commutes, business 

travel) – account for most of their carbon footprint.772,773  

 

Impact: 

● Addressing climate change can lead to a number of positive outcomes, 

including reduced air pollution, healthier ecosystems, increased food 

security, and improved resilience after conflicts and disasters.775,774  

● Reduced greenhouse gas emissions are linked to decreased child 

mortality and adult heart disease.775  

● Carbon disclosure policies can help reduce carbon emissions.776  

 

Part 1. Assess Carbon Emissions (1-2 points) 

A carbon emissions assessment meets the following requirements: 

a. Is conducted for the entire organization associated with the property 

owner, builder, developer or management company. 

b. Is undertaken in accordance with one of the following: 

i. GHG Corporate Standard.777 

ii. ISO14064-1:2018.778  

iii. Another program based on the above. 

c. Addresses scopes of emissions according to one of the tiers in the table 

below: 

Tier Points Scope 
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1 1 All emissions in Scope 1 and Scope 2. 

2 2 

All of the above, plus all emissions from at least the 
top three categories in Scope 3, including 

justification for why those categories were ranked as 
top priority.  

d. Is reviewed and audited at least at the level of a Limited Assurance 

engagement (e.g., ISAE 3410, AA1000AS). 

e. Is updated annually. 

f. Is prominently and publicly available (e.g., on company website, in 

annual report). 

 

Verification:  

● Submit the organization’s carbon emissions assessment, and, if applicable, 

describe the justification for prioritizing the relevant emissions categories in 

Scope 3. 

 

Part 2. Set Carbon Goals (2 points) 

Note: This part requires Part 1 of this feature to be achieved at the Tier 2 level. 

 

The property owner, builder, developer or management organization sets a 

carbon reduction goal that meets the following requirements:  

a. Is prominently and publicly available (e.g., on company website, in 

annual report). 

b. Is recognized as “Committed” or “Targets Set” by the Science-Based 

Targets Initiative for their goal.779 

 

Verification: 

● Submit the publicly available carbon reduction goal. 

● Submit evidence of recognition from the Science-based Targets Initiative. 

 

 

Part 3. Meet Carbon Goals (2 points) 

Note: This part requires Parts 1 (at the Tier 2 level) and 2 of this feature to be 

achieved. 

 

The property owner, builder, developer or management organization meets the 

following: 
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a. Has had a carbon reduction goal that complies with Part 2 of this feature 

in place for at least one year prior to documentation submission.  

b. Has met that carbon reduction goal, as calculated by one of the 

following: 

i. Emissions reduced between the most recent reporting year and the 

previous reporting year. 

ii. Average emissions reduced year-over-year for multiple consecutive 

years. 

Verification (meet all):  

● Submit evidence showing when the carbon reduction goal was originally 

stated and/or how long it has been in place. 

● Submit carbon reduction calculations. 
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Verification Method Types 
 

Location-specific Verification Method Types: 

 

Drawings: Drawings generally include dimensioned floor plans and elevations. 

Feature requirements may specify that drawings show materials, appliances or 

other architectural elements. Drawings are considered location-specific but 

may be tagged to multiple dwelling units that share the same configuration.  

 

Area Maps: Area maps show the dwelling unit in the context of its surroundings. 

The dwelling unit and any community or neighborhood elements that satisfy 

feature requirements should be labeled. The distance from the main building 

entrance to the community or neighborhood element should be specified. The 

drawing scale and cardinal directions should be included. Because the 

distances related to the dwelling unit depend on the unit's exact address, area 

maps are considered location-specific but may be tagged to multiple dwelling 

units that share the same address. 

 

Photographs: Photographs visually demonstrate that compliant products or 

designs have been installed. Photographs must show the complying product or 

design in the context of its surroundings. The photograph’s location and date 

must be indicated (e.g., through embedded metadata or annotations). 

Photographs are considered location-specific. 

 

Calculations & Modeling Reports: Calculations and modeling reports provide 

mathematical evidence of feature compliance. In addition to the calculations, 

the name and contact information of the person who completed the 

calculations, any software used and any interpretations or recommendations 

should also be included. Assumptions made (with justifications) must be 

disclosed. Calculations and modeling reports are considered location-specific. 

 

Performance Test Results: Performance test results consist of onsite 

measurements of environmental conditions (e.g., air quality, sound levels) that 

are conducted by a WELL Performance Testing Agent. In addition to the 

performance test results, notes specifying where the measurement was taken, 

model and serial numbers of testing equipment, proof of calibration and testing 

date must also be included. Unless otherwise indicated in the feature language, 

performance test results are considered location-specific. 
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Shared Verification Method Types: 

 

Specifications: Specifications include product cut sheets, manufacturer 

literature and similar documents that contain details that demonstrate that the 

product complies with the feature being addressed. If multiple dwelling units 

share the same product specifications, the documentation may be shared.  

 

Receipts & Invoices: Receipts and invoices provide evidence that a product 

was purchased. They should include date of purchase and/or delivery, supplier 

name, customer (i.e., builder, developer or enrollee) name, and an itemized list 

of products purchased. Sensitive information (e.g., price paid) may be 

redacted. If a receipt or invoice documents products purchased for multiple 

dwelling units, the documentation may be shared.  

 

Policy and/or Operations Schedules: Policy documents and operations 

schedules outline responsibilities that must be upheld on an ongoing basis by 

residents, visitors, staff and/or or other personnel residing in or involved with 

managing the dwelling units and/or common spaces.  

● A policy document describes an enacted policy or initiative. Examples 

include leases, contracts, owner covenants and hiring protocols. Policies 

and laws enacted by a government that apply to a location may also be 

submitted. 

● An operations schedule is a document outlining a schedule or cadence 

of events or activities that relate to the requirements of a feature (e.g., 

cleaning schedule).  

If multiple dwelling units share the same policy and/or operations schedules, the 

documentation may be shared. 

 

Letters of Assurance (LoAs): Letters of Assurance are documents that affirm that 

the feature requirements have been met. LoAs are signed by the person 

responsible for overseeing the implementation of the feature requirements. In 

some cases, the feature requirements may specify that the LoA be signed by a 

designated professional with expertise in a specific subject area. LoAs are 

always accompanied by a second verification method type, such as a 

photograph. LoA templates will be available for each feature that is verified by 

an LoA. If multiple dwelling units meet the same feature requirements, the 

documentation may be shared. 
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Project Team Documentation: Project team documentation includes meeting 

minutes, email communications or other documents that address project team 

communications, or coordination and planning efforts with residents, community 

members or staff (e.g., stakeholder charrette meetings). Documentation must list 

all participating project team members and the organization for which they 

work, as well as include the date on which the meeting was held or 

communication was sent. If multiple dwelling units share the same project team 

and meetings/communications are distributed jointly, project team 

documentation can be shared. 

 

Certificates from Third-Party Programs: Certificates from third-party programs 

reflect proof-of-award of a third-party verified designation or score. They include 

certificates and ratings for products used within the project, professional 

credentials for project team members (e.g., WELL AP), scores related to a 

project’s location (e.g., Walk Score) and green building certifications that have 

been earned by the project. Unless otherwise indicated in the feature 

language, if multiple dwelling units share the same third-party certificates and 

programs, documentation may be shared. 

  



   © 2024 International WELL Building Institute PBC. All rights reserved.   192 

References  
 
1. Leech J, Nelson W, Burnett, Aaron S, Raizenne ME. It's about time: A comparison of Canadian 

and American time–activity patterns. J Expo Sci Environ Epidemiol. 2002;12:427-432. 
doi:10.1038/sj.jea.7500244 

  

2. United Nations. Universal Declaration of Human Rights, Article 25. Paris France: UN General 
Assembly; 1948. https://www.un.org/en/about-us/universal-declaration-of-human-rights. 

Accessed April 17, 2023. 

 
3. World Health Organization. Household air pollution. Fact sheets. https://www.who.int/news-

room/fact-sheets/detail/household-air-pollution-and-health. Published 2022. Accessed April 10, 

2023. 

4. Bernstein JA, Alexis N, Bacchus H, et al. The health effects of nonindustrial indoor air pollution. J 

Allergy Clin Immunol. 2008;121:585-591. doi:10.1016/j.jaci.2007.10.045 

5. Apte K, Salvi S. Household air pollution and its effects on health. F1000Res. 2016;5:F1000 Faculty 

Rev-2593. doi:10.12688/f1000research.7552.1 

6. Singer BC, Chan WR, Kim Y-S, Offermann FJ, Walker IS. Indoor air quality in California homes 

with code-required mechanical ventilation. Indoor Air. 2020;30(5):885-899. doi:10.1111/ina.12676 

7. Kang I, McCreery A, Azimi P, et al. Indoor air quality impacts of residential mechanical 

ventilation system retrofits in existing homes in Chicago, IL. Sci Total Environ. 2022;804:150129. 

doi:10.1016/j.scitotenv.2021.150129 

8. Meier R, Schindler C, Eeftens M, et al. Modeling indoor air pollution of outdoor origin in homes 

of SAPALDIA subjects in Switzerland. Environ Int. 2015;82:85-91. doi:10.1016/j.envint.2015.05.013 

9. Breysse PN, Diette GB, Matsui EC, et al. Indoor air pollution and asthma in children. Proc Am 

Thorac Soc. 2010;7(2):102-106. doi:10.1513/pats.200908-083RM 

10. Bernstein JA, Alexis N, Bacchus H, et al. The health effects of nonindustrial indoor air pollution. 

J Allergy Clin Immunol.. 2008;121(3):585-591. doi:10.1016/j.jaci.2007.10.045 

11. National Center for Healthy Housing. Studying the optimal ventilation for environmental 

indoor air quality. Columbia, MD; 2022. https://nchh.org/resource-library/report_studying-the-

optimal-ventilation-for-environmental-indoor-air-quality.pdf 

12. Asikainen A, Carrer P, Kephalopoulos S, et al. Reducing burden of disease from residential 

indoor air exposures in Europe (HEALTHVENT project). Environ Health. 2016;15(suppl 1):s35. 

doi:10.1186/s12940-016-0101-8 

13. Vardoulakis S, Giagloglou E, Steinle S, et al. Indoor exposure to selected air pollutants in the 

home environment: A systematic review. Int J Environ Res Public Health. 2020;17(23):8972. 

doi:10.3390/ijerph17238972 

14. Wilson J, Dixon S L, Zuluaga M, et al. Venting for health: indoor air quality improvements from 

upgraded ventilation systems in multifamily high-rise housing. Energ Effic. 2020;13:1727-1735. 

doi:10.1007/s12053-020-09902-3 



   © 2024 International WELL Building Institute PBC. All rights reserved.   193 

 
15. Urso P, Cattaneo A, Garramone G, et al. Identification of particulate matter determinants in 

residential homes. Build Environ. 2015;86:61-69. doi:10.1016/j.buildenv.2014.12.019 

16. O’Leary C, Jones B, Dimitroulopoulou S, Hall IP. Setting the standard: The acceptability of 

kitchen ventilation for the English housing stock. Build Environ. 2019;166:106417. 

doi:10.1016/j.buildenv.2019.106417 

17. Delp WW, Singer BC. Performance assessment of U.S. residential cooking exhaust hoods. 

Environ Sci Technol. 2012;46(11):6167-6173. doi:10.1021/es3001079 

18. Singer BC, Pass RZ, Delp WW, Lorenzetti DM, Maddalena RL. Pollutant concentrations and 

emission rates from natural gas cooking burners without and with range hood exhaust in nine 

California homes. Build Environ. 2017;122:215-229. doi:10.1016/j.buildenv.2017.06.021 

19 .Guyot G, Sherman MH, Walker IS. Smart ventilation energy and indoor air quality 

performance in residential buildings: A review. Energy Build. 2018;165:416-430. 

doi:10.1016/j.enbuild.2017.12.051 

20. Shermann MH, Walker IS. Meeting residential ventilation standards through dynamic control 

of ventilation systems. Energy Build. Energy Build. 2011;43(8):1904-1912. 

doi:10.1016/j.enbuild.2011.03.037  

21. Shin MS, Rhee K-N, Lee E-T, Jung G-O. Performance evaluation of CO2-based ventilation 

control to reduce CO2 concentration and condensation risk in residential buildings. Build Environ. 

2018;142:451-463. doi:10.1016/j.buildenv.2018.06.042 

22. ASHRAE. Standard 62.2-2019 – Ventilation and Acceptable Indoor Air Quality in Residential 

Buildings. https://www.techstreet.com/ashrae/standards/ashrae-62-2-2019?product_id=2087691. 

Accessed April 10, 2023. 

23. International Code Council. R403.6 Mechanical ventilation (Mandatory). International Energy 

Conservation;2015. https://codes.iccsafe.org/s/IECC2015/chapter-4-re-residential-energy-

efficiency/IECC2015-Pt02-Ch04-SecR403.6. Accessed April 10, 2023. 

24. U.S. Environmental Protection Agency. Indoor airPLUS – New construction (IAP-NC) 

specifications version 2. https://www.epa.gov/sites/default/files/2020-

12/documents/indoor_airplus_nc_specifications_version_2_public_comment_december_2020_50

8_compliant_1.pdf. Published 2020. Accessed April 5, 2023. 

25. ENERGY STAR. Single-family new homes, National HVAC design report. version 3 / 3,1/ 3.2. 

https://www.energystar.gov/sites/default/files/asset/document/National%20HVAC%20Design%2

0Report_Rev%2012.pdf. Revised September 15, 2022. Accessed April 10, 2023. 

26. ENERGY STAR. National rater field checklist – ENERGY STAR multifamily new construction. 

version 1/ 1.1/ 1.2 (rev. 02). 
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20MFNC%20R

ater%20Field%20Checklist%20Version%201_1.1_Rev02.pdf. Revised November 12, 2020. Accessed 

April 10, 2023. 

27. Dimitroulopoulou C. Ventilation in European dwellings: A review. Build Environ. 2012;47:109-

125. doi:10.1016/j.buildenv.2011.07.016 



   © 2024 International WELL Building Institute PBC. All rights reserved.   194 

 
28. Residential Energy Services Network, Inc. ANSI/RESNET/ACCA 310-2020 – Standard for 

Grading the Installation of HVAC Systems. Oceanside, CA; 2020. https://www.resnet.us/wp-

content/uploads/ANSIRESNETACCA_310-2020_v7.1.pdf. Accessed April 11, 2023. 

29. Singer BC, Delp WW, Apte MG. Experimental evaluation of installed cooking exhaust fan 
performance. Lawrence Berkley National Laboratory. 2010;LBNL–4183E. https://eta-

publications.lbl.gov/sites/default/files/experimental-evaluation-of-installed.pdf. Accessed April 

11, 2023. 

30. Seltenrich N. Take care in the kitchen: Avoiding cooking-related pollutants. Environ Health 

Perspect. 2014;122(6):a154-a159. doi:10.1289/ehp.122-A154 

31. International Code Council. M1602.2 – Return air openings. 2021 International Residential 
Code (IRC). https://codes.iccsafe.org/s/IRC2021P2/part-v-mechanical/IRC2021P2-Pt05-Ch16-

SecM1602.2. Accessed April 11, 2023. 

32. Home Ventilating Institute. Range hoods – A consumer guide. Wauconda, IL. 
https://www.hvi.org/hviorg/document-

server/?cfp=HVIORG/assets/File/public/publications/HVIRangeHood_4Feb08.pdf. Accessed April 

11, 2023. 

33. California Energy Commission. 2022 building energy efficiency standards for residential and 

nonresidential buildings – Title 24, Part 6, and associated administrative regulations in Part 1. 

https://www.energy.ca.gov/sites/default/files/2022-08/CEC-400-2022-010_CMF.pdf. Accessed 

April 11, 2023. 

34. Myers NT, Laumbach RJ, Black KG, et al. Portable air cleaners and residential exposure to 

SARS-CoV-2 aerosols: A real-world study. Indoor Air. 2022;32(4):e13029. doi:10.1111/ina.13029 

35. Zuraimi MS, Nilsson GJ, Magee RJ. Removing indoor particles using portable air cleaners: 

Implications for residential infection transmission. Build Environ. 2011;46(12):2512-2519. 

doi:10.1016/j.buildenv.2011.06.008 

36. Myatt TA, Minegishi T, Allen JG, MacIntosh D. Control of asthma triggers in indoor air with air 

cleaners: A modeling analysis. Environ Health. 2008;7:43. doi:10.1186/1476-069X-7-43 

37. Hoppe KA, Metwali N, Perry SS, et al. Assessment of airborne exposures and health in flooded 
homes undergoing renovation. Indoor Air. 2012;22(6):446-456. doi:10.1111/j.1600-

0668.2012.00785.x 

38. Vijayan VK, Paramesh H, Salvi SS, Dalal AA. Enhancing indoor air quality -The air filter 

advantage. Lung India. 2015;32(5):473-9. doi:10.4103/0970-2113.164174 

39. Pope III, CA, Dockery DW. Health effects of fine particulate air pollution: Lines that connect. J 

Air Waste Manag Assoc. 2006;56(6):709-42. doi:10.1080/10473289.2006.10464485 

40. Anderson JO, Thundiyil JG, Stolbach A. Clearing the air: A review of the effects of particulate 

matter air pollution on human health. J Med Toxicol. 2012;8:166-175. doi:10.1007/s13181-011-

0203-1 

41. Cooper E, Wang Y, Stamp S, Burman E, Mumovic D. Use of portable air purifiers in homes: 

Operating behaviour, effect on indoor PM2.5 and perceived indoor air quality. Build Environ. 

2021;191:107621. doi:10.1016/j.buildenv.2021.107621 



   © 2024 International WELL Building Institute PBC. All rights reserved.   195 

 
42. Hammond A, Khalid T, Thornton HV, Woodall CA, Hay AD. Should homes and workplaces 

purchase portable air filters to reduce the transmission of SARS-CoV-2 and other respiratory 

infections? A systematic review. PLoS One. 2021;6(4):e0251049. doi:10.1371/journal.pone.0251049 

43. Foarde K, Franke D, Webber T, et al. Biological Inactivation Efficiency by HVAC In-Duct 
Ultraviolet Light Systems – Sanuvox Technologies Inc. UV Bio-Wall 50 Outwardly Projecting Air 

Purifier. U.S. Environmental Protection Agency, National Homeland Security Research Center 

(EPA 600-R-06-xxx); 2006. https://www.bluegoldlabs.com/wp-content/uploads/simple-file-

list/Sanuvox-Product-Documentation/EPA_Biowall.pdf. 

44. Asikainen A, Carrer P, Kephalopoulos S, et al. Reducing burden of disease from residential 

indoor air exposures in Europe (HEALTHVENT project). Environ Health. 2016;15 Suppl 1(Suppl 1):35. 

doi:10.1186/s12940-016-0101-8 

45. U.S. Environmental Protection Agency. Air cleaners, HVAC filters, and Coronavirus (COVID-

19). Coronavirus. https://www.epa.gov/coronavirus/air-cleaners-hvac-filters-and-coronavirus-

covid-19. Updated April 5, 2023. Accessed April 11, 2023. 

46. Fisk W, Spears M, Sullivan D, Mendell M. Ozone removal by filters containing activated 

carbon: A pilot study. Lawrence Berkley National Laboratory. Environmental Energy Technologies 

Division; 2009. https://www.osti.gov/servlets/purl/1050670. Accessed April 11, 2023. 

47. U.S. Centers for Disease Control and Prevention. Upper-room ultraviolet germicidal irradiation 

(UVGI). https://www.cdc.gov/coronavirus/2019-ncov/community/ventilation/uvgi.html. 

Updated April 9, 2021. Accessed April 11, 2023. 

48. ASHRAE. ASHRAE position document on filtration and air cleaning. Atlanta, GA; 2015. 

https://www.ashrae.org/file%20library/about/position%20documents/filtration-and-air-cleaning-

pd-feb.2.2021.pdf. Reaffirmed February 2, 2021. Accessed April 11, 2023.  

49. Stephens B, Brennan T. Selecting ventilation air filters to reduce PM2.5 of outdoor origin. 

ASHRAE J. 2016:12-20. https://conforlab.com.br/wp-content/uploads/2016/10/2016Sep_012-

021_HarrimanFiltersToReducePM2.5.pdf 

50. ASHRAE. Standard 185.2-2014 – Method of testing ultraviolet lamps for use in HVAC&R units or 

air ducts to inactivate microorganisms on irradiated surfaces. 
https://www.techstreet.com/standards/ashrae-185-2-2014?product_id=1881838. Accessed April 

11, 2023. 

51. Shi S, Chen C, Zhao B. Air infiltration rate distributions of residences in Beijing. Build Environ. 

2015;92:528-537. doi:10.1016/j.buildenv.2015.05.027 

52. López-Aparicio S, Smolík J, Mašková L, et al. Relationship of indoor and outdoor air pollutants 

in a naturally ventilated historical building envelope. Build Environ. 2011;46(7):1460-1468. 

doi:10.1016/j.buildenv.2011.01.013 

53. Kalamees T. Air tightness and air leakages of new lightweight single-family detached houses 

in Estonia. Build Environ. 2007;42(6):2369-2377. doi:10.1016/j.buildenv.2006.06.001 

54. Jokisalo J, Kurnitski J, Korpi M, Kalaamees T, Vinha J. Building leakage, infiltration, and energy 

performance analyses for Finnish detached houses. Build Environ. 2009;44(2):337-387. 

doi:10.1016/j.buildenv.2008.03.014 



   © 2024 International WELL Building Institute PBC. All rights reserved.   196 

 
55. Hunt A, Johnson DL, Griffith DA. Mass transfer of soil indoors by track-in on footwear. Sci Total 

Environ. 2006;370(2-3):360-371. doi:10.1016/j.scitotenv.2006.07.013 

56. Chan WR, Joh J, Sherman MH. Analysis of air leakage measurements of US houses. Energy 

Build. 2013;66:6161-625. doi:10.1016/j.enbuild.2013.07.047 

57. Sherman M, McWilliams J. Air leakage of U.S. Homes: Model Prediction. Lawrence Berkley 

National Laboratory. 2007;LBNL-62078. https://escholarship.org/content/qt8js1n0r3/qt8js1n0r3.pdf 

58. Ścibor M, Balcerzak B, Galbarczyk A, Targosz N, Jasienska G. Are we safe inside? Indoor air 
quality in relation to outdoor concentration of PM10 and PM2.5 and to characteristics of homes. 

Sustain Cities Coc. 2019;48:101537. doi:10.1016/j.scs.2019.101537 

59. Fugler D. Protecting homes from outdoor pollutants. Reducing Outdoor Contaminates in 
Indoor Spaces Initiative; 2014. https://rocis.org/wp-content/uploads/Full-Report-Protecting-

Homes-from-Outdoor-Pollution-1.pdf 

60. Goldstein AH, Nazaroff WW, Weschler CJ, Williams J. How do indoor environments affect air 

pollution exposure? Environ Sci Technol. 2021;55:100-108. doi:10.1021/acs.est.0c05727 

61. Lucas JP, Bellanger L, Le Strat Y, et al. Source contributions of lead in residential floor dust and 

within-home variability of dust lead loading. Sci Total Environ. 2014;470-471:768-779. 

doi:10.1016/j.scitotenv.2013.10.028 

62. ENERGY STAR. ENERGY STAR Product specification residential windows, doors, and skylights – 

Eligibility criteria version 6.0. 
https://www.energystar.gov/sites/default/files/ES_Final_V6_Residential_WDS_Spec.pdf. Accessed 

April 11, 2023. 

63. National Center for Healthy Housing. Keep it clean – Essentials for Healthy Homes Practitioners 
course. National Healthy Homes Training Center. https://nchh.org/resource-

library/Essentials_5_Clean_4-23-09.pdf. Accessed April 11, 2023. 

64. U.S. Green Building Council. LEED Residential: Single Family v4.1 - LEED v4.1 – Contaminant 
control. https://www.usgbc.org/credits/residential-%E2%80%93-single-family/v41-35. Accessed 

April 11, 2023. 

65. U.S. Green Building Council. LEED BD+C: Homes v4 - LEED v4 – Air infiltration. 

https://www.usgbc.org/credits/homes/v4-draft/eac7. Accessed April 11, 2023. 

66. Singh R, Ahmad K, Jakhwal DC, Kumar MS. Impact of air quality on human health in the 

vicinity of construction sites in Delhi-NCR. Int J Eng Res Appl. 2014;4(8v4):18-26. doi:ISSN 22489622, 

67. Wu Z, Zhang X, Wu M. Mitigating construction dust pollution: state of the art and the way 

forward. J Clean Prod. 2016;112(2):1658-1666. doi:10.1016/j.jclepro.2015.01.015 

68. Kim S-S, Kang D-H, Choi D-H, Yeo, M-Y, Kim K-W. Comparison of strategies to improve indoor 
air quality at the pre-occupancy stage in new apartment buildings. Build Environ. 2008;43(3):320-

328. doi:10.1016/j.buildenv.2006.03.026 

69. Jeya Kumar R, Balaji MK. Creating a sustainable home – A handy manual for home builders. 

Tamil Nadu, India: Citizen consumer civic Action Group; 2020 1st ed. 

https://www.cag.org.in/sites/default/files/database/Creating%20a%20Sustainable%20Home%20-

%20A%20HANDY%20MANUAL%20FOR%20HOME%20BUILDERS-2.pdf 



   © 2024 International WELL Building Institute PBC. All rights reserved.   197 

 
70. Yu CWF, Kim JT. Building environmental assessment schemes for rating of IAQ in sustainable 

buildings. Indoor Built Environ. 2011;20(1):5–15. doi:10.1177/1420326X10397780 

71. U.S. Green Building Council. LEED BD+C: New Construction v3 - LEED 2009 – Construction IAQ 

management plan – Before occupancy. https://www.usgbc.org/credits/new-

construction/v2009/eqc32. Accessed April 11, 2023. 

72. ASHRAE. Standard 52.2-2017 – Method of testing general ventilation air-cleaning devices for 

removal efficiency by particle size. https://www.techstreet.com/ashrae/standards/ashrae-52-2-

2017?product_id=1942059. Accessed April 11, 2023. 

73. U.S. Green Building Council. LEED BD+C: New Construction v4 - LEED v4 – Indoor air quality 

assessment. https://www.usgbc.org/credits/new-construction-commercial-interiors-core-and-

shell-schools-new-construction-retail-new-c-8. Accessed April 11, 2023. 

74. Therkelsen P, Chen R, Sholes D. Research and development of natural draft ultra-low 

emissions burners for gas appliances. Lawrence Berkley National Laboratory. 2016;LBNL-1006345. 

https://eta-publications.lbl.gov/sites/default/files/lbnl-1006345.pdf. Accessed April 11, 2023. 

75. U.S. Energy Information Administration. Residential energy consumption survey. 

https://www.eia.gov/consumption/residential/data/2020/hc/pdf/HC%201.1.pdf. Published 2023. 

Accessed April 11, 2023. 

76. Adami L, Schiavon M, Rada EC. Potential environmental benefits of direct electric heating 

powered by waste-to-energy processes as a replacement of solid-fuel combustion in semi-rural 

and remote areas. Sci Total Environ. 2020;740:140078. doi:10.1016/j.scitotenv.2020.140078 

77. Lee SC, Li W-M, Ao C-H. Investigation of indoor air quality at residential homes in Hong Kong – 

Case study. Atmos Environ. 2002;36(2):225-237. doi:10.1016/S1352-2310(01)00435-6  

78. Jones AP. Indoor air quality and health. Atmos Environ. 1999;33(38):4535-4564. 

doi:10.1016/S1352-2310(99)00272-1 

79. Logue JM, Klepeis NE, Lobscheid AB, Singer B. Pollutant exposures from natural gas cooking 
burners: A simulation-based assessment for southern California. Environ Health Perspect. 

2014;122(1):43-50. doi:10.1289/ehp.1306673 

80. Smith KR. Fuel combustion, air pollution exposure, and health: The situation in developing 

countries. Annu Rev Energy Environ. 1993;18:529-566. doi:1056-3466/93/1022-0529$02.00 

81. Gruenwald T, Seals BA, Knibbs LD, Hosgood 3rd HD. Population attributable fraction of gas 

stoves and childhood asthma in the United States. Int J Environ Res Public Health. 2022;20(1):75. 

doi:10.3390/ijerph20010075 

82. Paulin LM, Diette GB, Scott M, et al. Home interventions are effective at decreasing indoor 

nitrogen dioxide concentrations. Indoor Air. 2014;24:416-424. doi:10.1111/ina.12085 

83. World Health Organization Regional Office for Europe. WHO guidelines for indoor air quality: 

Selected Pollutants. Copenhagen, Denmark; 2010. doi:ISBN 978 92 890 0213 4 

84. Zhu Y, Connolly R, Lin Y, Mathews T, Wang Z. Effects of residential gas appliances on indoor 

and outdoor air quality and public health in  California. UCLA Fielding School of Public Health. 

https://ucla.app.box.com/s/xyzt8jc1ixnetiv0269qe704wu0ihif7. Published 2020. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   198 

 
85. Chapter 13.04. 2022 Edition of the California Fire Code. 

https://www.codepublishing.com/CA/AlisoViejo/html/AlisoViejo13/AlisoViejo1304.html#106. 

Accessed April 11, 2023. 

86. Office of Energy Efficiency and Renewable Energy. Air sealing attached garage. U.S. 
Department of Energy. Washington DC; 2022. https://basc.pnnl.gov/resource-guides/air-sealing-

attached-garage#edit-group-description. Accessed July 21, 2023. 

87. U.S. Environmental Protection Agency. The inside story: A guide to indoor air quality. Indoor 
air quality (IAQ). https://www.epa.gov/indoor-air-quality-iaq/inside-story-guide-indoor-air-quality. 

Updated March 29. 2023. Accessed April 11, 2023. 

88. Moreno-Rangel A, Sharpe T, Musau F, McGill G. Field evaluation of a low-cost indoor air 
quality monitor to quantify exposure to pollutants in residential environments. J Sens Syst. 

2018;7:373-388. doi:10.5194/jsss-7-373-2018 

89. DuPont A. Improving and monitoring air quality, Environ Sci Pollut Res. 2018;25:15253-15263. 

doi:10.1007/s11356-018-1897-2 

90. Mattiuzzi C, Lippi G. Worldwide epidemiology of carbon monoxide poisoning. Hum Exp 

Toxicol. 2020;39(4):387-392. doi:10.1177/0960327119891214 

91. Raub JA, Mathieu-Nolf M, Hampson NB, Thom SR. Carbon monoxide poisoning – A public 

health perspective. Toxicology. 2000;145(1):1-14. doi:10.1016/s0300-483x(99)00217-6 

92. Runyan CW, Johnson RM, Yang J, et al. Risk and protective factors for fires, burns, and 
carbon monoxide poisoning in U.S. households. Am J Prev Med. 2005;28(1):102-108. 

doi:10.1016/j.amepre.2004.09.014 

93. Ahrens M. Smoke alarms in US home fires. National Fire Protection Association Research; 2021. 
https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-reports/Detection-

and-signaling/ossmokealarms.pdf. Accessed April 11, 2023. 

94. Ahrens M, Evarts B. Natural gas and propane fires, explosions and leaks – Estimates and 
incident descriptions. Quincy, MA: National Fire Protection Association Research; 2018. 

https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-reports/Hazardous-

materials/osNaturalGasPropaneFires.ashx. Accessed April 11, 2023. 

95. Leung DYC. Outdoor-indoor air pollution in urban environment: challenges and opportunity. 

Front Environ Sci. 2015;2:69. doi:10.3389/fenvs.2014.00069 

96. Wong-Parodi G, Dias MB, Taylor M. Effect of using an indoor air quality sensor on perceptions 
of and behaviors toward air pollution (Pittsburgh Empowerment Library Study): Online survey and 

interviews. JMIR Mhealth Uhealth. 2018;6(3):e48. doi:10.2196/mhealth.8273 

97. McLoughlin E, Marchone M, Hanger L, German PS, Baker SP. Smoke detector legislation: its 
effect on owner-occupied homes. Am J Public Health. 1985;75:858-862. 

doi:10.2105/AJPH.75.8.858 

98. Davis SG, Engel D, Pagliaro J. Combustible gas dispersion in residential occupancies and 

detector location analysis. Quincy, MA: Fire Protection Research Foundation; 2020. 

https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-reports/Detection-

and-signaling/RFCombustibleGasDispersion.ashx 



   © 2024 International WELL Building Institute PBC. All rights reserved.   199 

 
99. Laumbach R, Meng Q, Kipen H. What can individuals do to reduce personal health risks from 

air pollution? J Thorac Dis. 2015;7(1):96-107. doi:10.3978/j.issn.2072-1439.2014.12.21 

100. National Fire Protection Association. Installing and maintaining smoke alarms. Public 

education. https://www.nfpa.org/Public-Education/Staying-safe/Safety-equipment/Smoke-

alarms/Installing-and-maintaining-smoke-alarms. Accessed April 11, 2023. 

101. National Fire Protection Association. Carbon monoxide alarms. Public education. 

https://www.nfpa.org/Public-Education/Staying-safe/Safety-equipment/Carbon-monoxide. 

Accessed April 11, 2023. 

102. Pickett AR, Bell ML. Assessment of indoor air pollution in homes with infants. Int J Environ Res 

Public Health. 2011;8(12):4502-4520. doi:10.3390/ijerph8124502 

103. Leech J, Nelson W, Burnett, Aaron S, Raizenne ME. It's about time: A comparison of 

Canadian and American time–activity patterns. J Expo Sci Environ Epidemiol. 2002;12:427-432. 

doi:10.1038/sj.jea.7500244 

104. Briggs DJ, Denman AR, Gulliver J, et al. Time activity modelling of domestic exposures to 

radon. J Environ Manage. 2003;67(2):107-120. doi:10.1016/S0301-4797(02)00159-7 

105. Dai X, Charmage SC, Lodge CJ. The relationship of early-life household air pollution with 
childhood asthma and lung function. Eur Respir Rev. 2022;31:220020. doi:0.1183/16000617.0020-

2022 

106. Barwick J, Li S, Lin L, Zou E. From fog to smog: The value of pollution information. NBER 
Working Paper Series;26541. Cambridge, MA: National Bureau of Economic Research; 2019. 

http://www.nber.org/papers/w26541. Revised January 2023. Accessed April 11, 2023. 

107. Sergi B, Azevedo I, Davis SJ, Muller NZ. Regional and county flows of particulate matter 

damage in the US. Environ Res Lett. 2020;15(10). doi:10.1088/1748-9326/abb429 

108. U.S. Environmental Protection Agency. NAAQS table. Criteria air pollutants. 

https://www.epa.gov/criteria-air-pollutants/naaqs-table. Updated March 15, 2023. Accessed 

April 11, 2023. 

109. Commission of the European Communities. Proposal for a directive of the European 

parliament an of the council on ambient quality and cleaner air for Europe. Brussels, Belgium; 
2005. https://ec.europa.eu/environment/archives/cafe/pdf/cafe_dir_en.pdf. Accessed April 11, 

2023. 

110. World Health Organization. WHO global air quality guidelines – Particulate matter (PM 2.5 
and PM 10 ), ozone, nitrogen dioxide, sulfur dioxide and carbon monoxide. Geneva, Switzerland; 

2021. doi:ISBN 978 92 4 003421 1 

111. French Agency for Food, Environmental and Occupational Health & Safety (ANSES France). 
ANSES’s list of indoor air quality guideline values. 

https://www.anses.fr/fr/system/files/Tableau_VGAI_Juillet2018EN.pdf. Updated July 2018. 

Accessed April 11, 2023. 

112. Health Canada. Residential indoor air quality guideline – Formaldehyde. 

https://www.canada.ca/content/dam/canada/health-canada/migration/healthy-
canadians/publications/healthy-living-vie-saine/formaldehyde/alt/formaldehyde-eng.pdf. 

Published 2016. Accessed April 11, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   200 

 
113. California Office of Environmental Health Hazard Assessment. OEHHA acute, 8-hour and 

chronic reference exposure level (REL Summary). https://oehha.ca.gov/air/general-info/oehha-
acute-8-hour-and-chronic-reference-exposure-level-rel-summary. Published 2020.  Accessed 

April 11, 2023. 

114. World Health Organization. WHO air quality guidelines for particulate matter, ozone, 

nitrogen dioxide and sulfur dioxide – Summary of risk assessment. Global update 2005. Geneva, 

Switzerland. https://apps.who.int/iris/handle/10665/69477. Accessed April 11, 2023. 

115. Yoon JY, Lee J-D, Joo SW, Kang DR. Indoor radon exposure and lung cancer: a review of 

ecological studies. Ann of Occup and Environ Med. 2016;28(15). doi:10.1186/s40557-016-0098-z 

116. Sethi TK, El-Ghamry MN, Kloecker GH. Radon and lung cancer. Clin Adv Hematol. 

2012;10(3):157-164. doi:PMID 22402423 

117. World Health Organization. Radon. Fact sheets. https://www.who.int/news-room/fact-

sheets/detail/radon-and-health. Published 2023. Accessed April 11, 2023. 

118. U.S. Environmental Protection Agency. A citizen’s guide to radon – The guide to protecting 

yourself and your family from radon. https://www.epa.gov/sites/default/files/2016-

02/documents/2012_a_citizens_guide_to_radon.pdf. Published 2012. 

119. Peterson E, Aker A, Kim JH, et al. Lung cancer risk from radon in Ontario, Canada: How 

many lung cancers can we prevent? Cancer Causes Control. 2013;24(2013-2020). 

doi:10.1007/s10552-013-0278-x 

120. World Health Organization. WHO handbook on indoor radon: A public health perspective. 

Geneva, Switzerland; 2009. doi:ISBN 978 92 4 154767 3 

121. Gogna P, Narain TA, O’Sullivan DE, et al. Estimates of the current and future burden of lung 
cancer attributable to residential radon exposure in Canada. Prev Med. 2019;122:100-108. 

doi:10.1016/j.ypmed.2019.04.005 

122. Gaskin J, Coyle D, Whyte J, Krewski D. Utility gains from reductions in the modifiable burden 
of lung cancer attributable to residential radon in Canada. Can J Public Health. 2018;109:598-

609. doi:10.17269/s41997-018-0119-5 

123. Arvela H, Holmgren O, Reisbacka H. Radon prevention in new construction in Finland: A 
nationwide sample survey in 2009. Radiat Prot Dosim. 2012;148(4):465-474. 

doi:10.1093/rpd/ncr192 

124. Kahn SM, Gomes J, Krewski DR. Radon interventions around the globe: A systematic review. 

Heliyon. 2019(5):e01737. doi:10.1016/j.heliyon.2019.e01737 

125. Fuente M, Rábago D, Goggins J, et al. Radon mitigation by soil depressurisation case study: 

Radon concentration and pressure field extension monitoring in a pilot house in Spain. Sci Total 

Environ. 2019;695(10):133746. doi:10.1016/j.scitotenv.2019.133746 

126. U.S. Environmental Protection Agency. Radon-resistant construction basics and techniques. 
Radon. https://www.epa.gov/radon/radon-resistant-construction-basics-and-techniques. 

Updated November 10, 2022. Accessed April 11, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   201 

 
127. U.S. Environmental Protection Agency. Home buyer’s and seller’s guide to radon. EPA 402/K-

13/002. https://www.epa.gov/sites/default/files/2015-05/documents/hmbuygud.pdf. Revised 

March 2018. Accessed April 11, 2023. 

128. Environmental Law Institute, U.S. Environmental Protection Agency. A radon guide for 
tenants. EPA #402-K-98-004. https://www.epa.gov/sites/default/files/2014-

08/documents/tenants_guide.pdf. Published 1996. Accessed April 11, 2023. 

129. Florida Administrative Code. 9B-52 F.A.C: Florida standard for passive radon-resistant 
construction. 2023 Florida Building Code. 8th edition. 

https://codes.iccsafe.org/content/FLBC2023P1/. Accessed February 26, 2024. 

  
130. World Health Organization. WHO handbook on indoor radon: A public health perspective. 

Geneva, Switzerland; 2009. doi:ISBN 978 92 4 154767 3 

 
131. Abel-Rahman AA. On the emissions from internal-combustion engines: A review. Int J Energy 

Res. 1998;22(6):483-513. doi:10.1002/(SICI)1099-114X(199805)22:6<483::AID-ER377>3.0.CO;2-Z 

132. Franke T, Krems JF. Understanding charging behaviour of electric vehicle users. Transp Res 

Part F Traffic Psychol Behav. 2013;21:75-89. doi:10.1016/j.trf.2013.09.002 

133. Morrissey P, Weldon P, O’Mahony M. Future standard and fast charging infrastructure 

planning: An analysis of electric vehicle charging behaviour. Energy Policy. 2016;89:257-270. 

doi:10.1016/j.enpol.2015.12.001 

134. Tal G, Raghavan SS, Karanam VC, et al. Advanced plug-in electric vehicle travel and 

charging behavior final report. https://web.cs.ucdavis.edu/~cjnitta/pubs/2020_03.pdf. Published 

2020. Accessed April 11, 2023. 

135. U.S. Department of Energy. Emissions from electric vehicles. 

https://afdc.energy.gov/vehicles/electric_emissions.html. Accessed April 11, 2023. 

136. U.S. Environmental Protection Agency. Electric vehicle myths. Green vehicle guide. 

https://www.epa.gov/greenvehicles/electric-vehicle-myths. Updated March 1, 2023. Accessed 

April 11, 2023. 

137. Garcia E, Johnston J, McConnell R, Palinkas L, Eckel SP. California's early transition to electric 

vehicles: Observed health and air quality co-benefits. Sci Total Environ. 2023;867:161761. 

doi:10.1016/j.scitotenv.2023.161761 

138. CALGreen. California green building standards code. Part 11, Title 24, California Code of 

Regulations; 2022. https://www.dgs.ca.gov/BSC/CALGreen. Accessed April 12, 2023. 

139. Office of Environmental Health Hazard Assessment’s (OEHHA) Reproductive and Cancer 
Hazard Assessment Branch. California Environmental Protection Agency. Evidence on the 

carcinogenicity of marijuana smoke. California Environmental Protection Agency. 

https://oehha.ca.gov/media/downloads/crnr/finalmjsmokehid.pdf. Published August 2009. 

140. World Health Organization. Tobacco and its environmental impact: An overview. Geneva, 

Switzerland; 2017. doi:ISBN 978 92 4 151249 7 

141. U.S. Department of Health and Human Services. The health consequences of involuntary 

exposure to tobacco smoke – A report of the Surgeon General. Atlanta, GA; 2006. doi:ISBN 0 16 

076152 2 



   © 2024 International WELL Building Institute PBC. All rights reserved.   202 

 
142. Fagerström K. The epidemiology of smoking. Drugs. 2002;62(suppl 2):1-9. 

doi:10.2165/00003495-200262002-00001 

143. Johnes C, Sharpe RA, Menneer T, Taylor T, Nestel P. Using sensor data to identify factors 

affecting internal air wuality within 279 lower income households in Cornwall, South West of 

England. Int J Environ Res Public Health. 2023;20(2):1075. doi:10.3390/ijerph20021075 

144. Apelberg BJ, Hepp LM, Avila-Tang E, et al. Environmental monitoring of secondhand smoke 

exposure. Tob Control. 2013;22:147-155. doi:10.1136/tobaccocontrol-2011-050301 

145. Ferdous T, Siddiqi K, Semple S, et al. Smoking behaviours and indoor air quality: a 

comparative analysis of smoking-permitted versus smoke-free homes in Dhaka, Bangladesh. Tob 

Control. 2022;31(3):444-451. doi:10.1136/tobaccocontrol-2020-055969 

146. King BA, Travers MJ, Cummings M, Mahoney MC, Hyland AJ. Secondhand smoke transfer in 

multiunit housing. Nicotine Tob Res. 2010;12(11):1133-1141. doi:10.1093/ntr/ntq162 

147. Russo ET, Hulse TE, Adamkiewicz G, et al. Comparison of indoor air quality in smoke-
permitted and smoke-free multiunit housing: Findings from the Boston Housing Authority. Nicotine 

Tob Res. 2915;17(3):316-322. doi:10.1093/ntr/ntu146 

148. Hauri DD, Lieb CM, Rajkumar S, et al. Direct health costs of environmental tobacco smoke 
exposure and indirect health benefits due to smoking ban introduction. Eur J Public Health. 

2011;21(3):316-322. doi:10.1093/eurpub/ckq142 

149. Pizacani BA, Maher JE, Rohde K, et al. Implementation of a smoke-free policy in subsidized 
multiunit housing: Effects on smoking cessation and secondhand smoke exposure. Nicotine Tob 

Res. 2012;14(9):1027-1034. doi:10.1093/ntr/ntr334 

150. Levy DE, Adams IF, Adamkiewicz G. Delivering on the promise of smoke-free public housing. 

Am J Public Health. 2017;107(3):380-383. doi:10.2105/AJPH.2016.303606 

151. Winickoff JP, Gottlieb M, Mello MM. Regulation of smoking in public housing. N Engl J Med. 

2010;362:2319-2325. doi:10.1056/NEJMhle1000941 

152. U.S. Green Building Council. LEED BD+C: Healthcare v4 - LEED v4 – Environmental tobacco 

smoke control. https://www.usgbc.org/credits/healthcare/v4-draft/eqp2. Accessed April 13, 

2023. 

153. Hammond D, Fong GT, McNeill A, Borland R, Cummings KM. Effectiveness of cigarette 

warning labels in informing smokers about the risks of smoking: findings from the International 

Tobacco Control (ITC) Four Country Survey. Tob Control;15(suppl III):iii19-iii25. 

doi:10.1136/tc.2005.012294 

154. Singh R, Hamilton KA, Rasheduzzaman M, et al. Managing water quality in premise 

plumbing: Subject matter experts’ perspectives and a systematic review of guidance 

documents. Water. 2020;12(2):347. doi:10.3390/w12020347 

155. Nisar MA, Ross KE, Brown MH, Bentham R, Whiley H. Water stagnation and flow obstruction 
reduces the quality of potable water and increases the risk of Legionelloses. Front Environ Sci. 

2020;8. doi:10.3389/fenvs.2020.611611. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   203 

 
156. Rhoads WJ, Pruden A, Edwards MA. Survey of green building water systems reveals elevated 

water age and water quality concerns. Environ Sci Water Res Technol. 2016;2:164-173. 

doi:10.1039/C5EW00221D 

157. Rajaratnam G, Winder C, An M. Metals in drinking water from new housing estates in the 

Sydney Area. Environ Res. 2002;89(2):165-170. doi:10.1006/enrs.2002.4356 

158. Kelley KM, Stenson AC, Dey R, Whelton AJ. Release of drinking water contaminants and 

odor impacts caused by green building cross-linked polyethylene (PEX) plumbing systems. Water 

Res. 2014;67(15):19-32. doi:0.1016/j.watres.2014.08.051 

159. U.S. Centers for Disease Control and Prevention, U.S. Department of Housing and Urban 

Development. Healthy housing reference manual. Atlanta, GA: U.S. Department of Health and 
Human Services; 2006. 

https://www.cdc.gov/nceh/publications/books/housing/housing_ref_manual_2012.pdf. 

160. Deere D. Water quality risk assessment of the FPAA101D Specification fire sprinkler system. 
https://homefiresprinklers.org.au/wp-content/uploads/2019/03/Review-of-health-risks-

associated-with-FPAA101D-PFC.pdf. Published 2018. 

161. NSF International Standard, American National Standard, National Standard of Canada. 
NSF/ANSI/CAN 61-2020: Drinking water system components – Health effects. Ann Arbor, MI: NSF 

International; 2020. https://www.techstreet.com/nsf/standards/nsf-ansi-can-61-

2020?product_id=2186805. Accessed April 5, 2023. 

162. International Association of Plumbing and Mechanical Officials. Water Demand Calculator. 

https://www.iapmo.org/water-demand-calculator/. Accessed April 5, 2023. 

163. International Association of Plumbing and Mechanical Officials. 2021 uniform plumbing 
code. 29th ed. Ontario, Canada; 2021. https://epubs.iapmo.org/2021/UPC/. Accessed April 5, 

2023. 

164. World Health Organization, United Nations Children’s Fund. Progress on household drinking 
water, sanitation and hygiene 2000‒2020: Five years into the SDGs. Geneva, Switzerland; 2021. 

doi:ISBN 978 92 4 003084 8 

165. Rosinger AY, Patel AI, Weaks F. Examining Recent Trends in the Racial Disparity Gap in Tap 
Water Consumption: NHANES 2011-2018. Public Health Nutr. 2021;25(2):207-

2013.doi:10.1017/S1368980021002603 

166. Javidi A, Pierce G. U.S. household’s perception of drinking water as unsafe and its 
consequences: Examining alternative choices to the tap. Water Resour Res. 2018;54(9):6100-

6113. doi:10.1029/2017WR022186 

167. Victory KR, Wilson AM, Cabrera NL, et al. Risk perceptions of drinking bottled vs. tap water in 
a low-income community on the US-Mexico Border. BMC Public Health. 2022;22:1712. 

doi:0.1186/s12889-022-14109-5 

168. World Health Organization. Water safety in buildings. Geneva, Switzerland; 2011. doi:ISBN 

978 92 4 154810 6 

169. DiGuiseppi C, Jacobs DE, Phelan KJ, Mickalide AD, Ormandy D. Housing interventions and 
control of injury-related structural deficiencies a review of the evidence. J Public Health Manag 

Pract. 2010;16(5):s34-s43. doi:10.1097/PHH.0b013e3181e28b10 



   © 2024 International WELL Building Institute PBC. All rights reserved.   204 

 
170. Proctor CR, Dai D, Edwards MA, Pruden A. Interactive effects of temperature, organic 

carbon, and pipe material on microbiota composition and Legionella pneumophila in hot water 

plumbing systems. Microbiome. 2017;5(130). doi:10.1186/s40168-017-0348-5 

171. Jaye C, Simpson C, Langley JD. Barriers to safe hot tap water: results from a national study 

of New Zealand plumbers. Inj Prev. 2001;7(4):302-306. doi:10.1136/ip.7.4.302 

172. Popkin BM, D’Anci KE, Rosenberg IH. Water, hydration, and health. Nutr Rev. 2010;68(8):439-

458. doi:10.1111/j.1753-4887.2010.00304.x 

173. Renner R. Exposures on tap: Drinking water as an overlooked source of lead. Environ Health 

Perspect. 2010;118(2):a69-a74. doi:10.1289/ehp.118-a68 

174. Bradham KD, Nelson CM, Sowers TD, et al. A national survey of lead and other metal(loids) 
in residential drinking water in the United States. 2023;33(2):160-167. J Expo Sci Environ Epidemiol. 

doi:10.1038/s41370-022-00461-6 

175. U.S. Environmental Protection Agency. Basic information about lead in drinking water. 
Ground Water and Drinking Water.  https://www.epa.gov/ground-water-and-drinking-

water/basic-information-about-lead-drinking-water. Updated January 27, 2023. Accessed April 

5, 2023 

176. U.S. Centers for Disease Control and Prevention. Potable water systems. 

https://www.cdc.gov/legionella/wmp/control-toolkit/potable-water-systems.html. Reviewed 

February 3, 2021. Accessed April 5, 2023. 

177. Von Behren J, Wong M, Morales D, et al. Returning individual tap water testing results to 

research study participants after a wildfire disaster. Int J Environ Res Public Health. 2022;19(2):907. 

doi:10.3390/ijerph19020907 

178. Health and Safety Executive. Legionnaires’ disease — Part 2: The control of legionella 

bacteria in hot and cold systems. https://www.hse.gov.uk/pubns/priced/hsg274part2.pdf. 

Published 2014. Accessed April 5, 2023. 

179. U.S. Environmental Protection Agency. National primary drinking water regulations. Ground 

water and drinking water. https://www.epa.gov/ground-water-and-drinking-water/national-

primary-drinking-water-regulations. Updated January 9, 2023. Accessed April 5, 2023. 

180. Government of Canada. Guidelines for Canadian drinking water quality: Guideline 

technical document – Lead. Ottawa, Ontario; 2019. doi:ISBN 978 0 660 27191 0 

181 Salehi M. Global water shortage and potable water safety; Today’s concern and tomorrow’s 

crisis. Environ Int. 2022;155:106936. doi:10.1016/j.envint.2021.106936 

182. Hernández F, Urkiaga A, De las Fuentes L, et al. Feasibility studies for water reuse projects: an 

economical approach. Desalination. 2006;187(1-3):253-261. doi:10.1016/j.desal.2005.04.084 

183. Hamilton KA, Hamilton MT, Johnson W, et al. Health risks from exposure to Legionella in 

reclaimed water aerosols: Toilet flushing, spray irrigation, and cooling towers. Water Res. 

2018;134:261-279. doi:10.1016/j.watres.2017.12.022 

184. National Resource Management Ministerial Council, Environment Protection and Heritage 

Council. Australian Health Ministers’ Conference. Australian guidelines for water recycling: 

Managing health and environmental risks (Phase 1). 2006. doi:ISBN 1 921173 07 6 



   © 2024 International WELL Building Institute PBC. All rights reserved.   205 

 
185. Brodie IM. Australian examples of residential Integrated Water Cycle Planning — Accepted 

current practice and a suggested alternative. Desalin Water Treat. 2009;12(1-3). 

doi:10.5004/dwt.2009.964 

186. Helmecke M, Fries E, Schulte C. Regulating water reuse for agricultural irrigation: risks related 

to organic micro-contaminants. Environ Sci Eur. 2020;32(4). doi:10.1186/s12302-019-0283-0 

187. San Francisco Water Power Sewer. Onsite water reuse program guidebook: A guide for 

implementing onsite water reuse systems in San Francisco. 
https://sfpuc.org/sites/default/files/documents/OnsiteWaterReuseGuideAugust2022.pdf. 

Updated August 2022. Accessed April 5, 2023. 

188. International Code Council. Rainwater harvest systems. 2018 CSA B805-18/ICC 805-2018. 1st 

ed. https://codes.iccsafe.org/content/CSAB8052018P1. Accessed April 5, 2023. 

189. American Society of Plumbing Engineers, American Rainwater Catchment Systems 

Associations, American National Standard. ARCSA/ASPE/ANSI 63-2020: Rainwater catchment 
system. https://www.aspe.org/product/arcsa-aspe-ansi-63-2020-rainwater-catchment-systems/. 

Accessed April 5, 2023. 

190. International Association of Plumbing and Mechanical Officials. WE Stand: Water efficiency 
and sanitation standard for the built environment. 2nd ed. Ontario, Canada; 2021.  

https://epubs.iapmo.org/2020/WEStand/. Accessed April 5, 2023. On-site domestic wastewater 

management.  

191. Standards Australia, Standards New Zealand. AS/NZS 1547-2012: On-site domestic 

wastewater management. https://www.standards.org.au/standards-catalogue/sa-

snz/waterandwasteservices/ws-013/as-slash-nzs--1547-2012. Accessed April 5, 2023. 

192. Mori J, Smith RL. Risk of Legionellosis in residential areas around farms irrigating with 

municipal wastewater. Risk Anal. 2022. doi:10.1111/risa.13997 

193. Matte TD, Jacobs ED. Housing and health—Current issues and implications for research and 

programs. J Urban Health. 2000;77(1):7-25. doi:10.1007/BF02350959 

194. Weitzman M, Baten A, Rosenthal DG, et al. Housing and child health. Curr Probl Pediatr 

Adolesc Health Care.m2013;43(8):187-224. doi:10.1016/j.cppeds.2013.06.001 

195. World Health Organization. WHO Guidelines for indoor air quality: Dampness and mould. 

Copenhagen, Denmark: Regional Office for Europe; 2009. 

https://apps.who.int/iris/handle/10665/164348. Accessed April 5, 2023. 

196. Pralle S. Drawing lines: FEMA and the politics of mapping flood zones. Clim Change. 

2019;152:227-237. doi:10.1007/s10584-018-2287-y 

197. Stevens MR, Hanschka S. Municipal flood hazard mapping: the case of British Columbia, 

Canada. Nat Hazards. 2014;73:907-932. doi:10.1007/s11069-014-1117-4 

198. Jonkman SN. Global perspectives on loss of human life caused by floods. Nat Hazards. 

2005;34:151-175. doi:10.1007/s11069-004-8891-3 

199. Rözer V, Surminski S. Current and future flood risk of new build homes across different socio-

economic neighbourhoods in England and Wales. Environ Res Lett. 2021;16. doi:0.1088/1748-

9326/abec04 



   © 2024 International WELL Building Institute PBC. All rights reserved.   206 

 
200. Rentschler J, Paolo A, Mattia M, et al. Rapid urban growth in flood zones: Global evidence 

since 1985. Policy research working paper 10014. Washington, DC: World Bank Group; 2022. 
https://www.gfdrr.org/en/publication/rapid-urban-growth-flood-zones-global-evidence-1985. 

Accessed April 5, 2023. 

201. World Health Organization. Environmental burden of disease associated with inadequate 

housing: Methods for quantifying health impacts of selected housing risks in the WHO European 

Region. Copenhagen, Demark: WHO Regional Office for Europe; 2011. 

https://www.euro.who.int/__data/assets/pdf_file/0003/142077/e95004.pdf.  

202. U.S. Environmental Protection Agency. Chapter 1: Introduction to molds. Mold course. 

https://www.epa.gov/mold/mold-course-chapter-1. Updated May 4, 2022. Accessed April 5, 

2023. 

203. Asphaug SK, Kvande T, Time B, et al. Moisture control strategies of habitable basements in 

cold climates. Build Environ. 2020;169:106752. doi:10.1016/j.buildenv.2019.106572 

204. Kercsmar CM, Dearborn DG, Schluchter M, et al. Reduction in asthma morbidity in children 

as a result of home remediation aimed at moisture sources. Environ Health Perspect. 

2006;114(10):1574-1580. doi:10.1289/ehp.8742 

205. U.S. Green Building Council. LEED BD+C: Homes v4 - LEED v4 – Floodplain avoidance. 

https://www.usgbc.org/credits/homes-high-rise/v4-draft/ltp1. Accessed Aprill 5, 2023. 

206. U.S. Environmental Protection Agency. Indoor airPLUS: New construction (IAP-NC) 
Specifications version 2. https://www.epa.gov/sites/default/files/2020-

12/documents/indoor_airplus_nc_specifications_version_2_public_comment_december_2020_50

8_compliant_1.pdf. Published 2020. Accessed April 5, 2023. 

207. Building America Solution Center. Drainage plane behind exterior wall cladding. 

https://basc.pnnl.gov/resource-guides/drainage-plane-behind-exterior-wall-cladding. Updated 

September 9,2020. Accessed April 5, 2023. 

208. U.S. Environmental Protection Agency. Moisture control guidance for building design, 

construction and maintenance. Indoor air quality (IAQ). 

https://www.epa.gov/sites/default/files/2014-08/documents/moisture-control.pdf. Published 

2013. 

209. Water Research Foundation. Residential end uses of water, version 2: Executive report. 2016. 

doi:ISBN 978 1 60573 236 7 

210. Masters S, Wang H, Pruden A, Edwards MA. Redox gradients in distribution systems influence 

water quality, corrosion, and microbial ecology. Water Res. 2015;68:140-149. 

doi:10.1016/j.watres.2014.09.048 

211. Fabbricino M, Korshin GV. Changes of the corrosion potential of iron in stagnation and flow 

conditions and their relationship with metal release. Water Res. 2014;62:136-146. 

doi:10.1016/j.watres.2014.05.053 

212. Staube JF. Moisture in buildings. ASHRAE J. 2022. 

http://www.civil.uwaterloo.ca/beg/Downloads/ASHRAE%20Journal%20Jan%202002%20Moisture.

pdf. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   207 

 
213. Ling F, Whitaker R, LeChevallier, Liu, W-T. Drinking water microbiome assembly induced by 

water stagnation. ISME J. 2018;12:1520-1531. doi:10.1038/s41396-018-0101-5 

214. Want H, Masters S, Edwards MA, Falkinham III JO, Pruden A. Effect of disinfectant, water 

age, and pipe materials on bacterial and eukaryotic community structure in drinking water 

biofilm. Environ Sci Technol. 2014;48(3):1426-1435. doi:10.1021/es402636u 

215. ASHRAE. Guideline 12-2020 — Managing the risk of Legionellosis associated with building 

water systems. Atlanta, Georgia; 2020. https://www.techstreet.com/ashrae/standards/guideline-
12-2020-managing-the-risk-of-legionellosis-associated-with-building-water-

systems?product_id=2111422. Accessed April 5, 2023. 

216. Mathys W, Stanke J, Harmuth M, Junge-Mathys E. Occurrence of Legionella in hot water 
systems of single-family residences in suburbs of two German cities with special reference to solar 

and district heating. Int J Hyg Environ Health. 2008;211(1-2):179-185. 

doi:10.1016/j.ijheh.2007.02.004 

217. Carrillo, PE, Contreras I, Scartascini C. Turn off the faucet: Solving excess water consumption 

with individual meters. Inter-American Development Bank; 2021. 

https://publications.iadb.org/publications/english/viewer/Turn-Off-the-Faucet-Solving-Excess-

Water-Consumption-with-Individual-Meters.pdf. 

218. Irons LM, Boxall J, Speight V, Holden B, Tam B. Data driven analysis of customer flow meter 

data. Procedia Eng. 

219. Liu A, Giurco D, Mukheibir P. Advancing household water-use feedback to inform customer 

behaviour for sustainable urban water. Water Supply. 2017;17(1):198-205. 

doi:10.2166/ws.2016.119 

220. Stavenhagen M, Buurman J, Tortajada C. Saving water in cities: Assessing policies for 

residential water demand management in four cities in Europe. Cities. 2018;79:187-195. 

doi:10.1016/j.cities.2018.03.008 

221. Mutchek M, Williams E. Moving towards sustainable and resilient smart water grids. 

Challenges. 2014;5(1):123-137. doi:10.3390/challe5010123 

222. Schultz W, Javey S, Sorokina A. Smart water meters and data analytics decrease wasted 

water due to leaks. J Am Water Works Assoc. 2018;110(11):e24-e30. doi:10.1002/awwa.1124 

223. Whiley H, Hinds J, Xi J, Bentham R. Real-time continuous surveillance of temperature and 

flow events presents a novel monitoring approach for hospital and healthcare water distribution 

systems. Int J Environ Res Public Health. 2019;16(8):1332. doi:10.3390/ijerph16081332 

224. Boppe I, Bédard E, Taillandier C, et al. Investigative approach to improve hot water system 

hydraulics through temperature monitoring to reduce building environmental quality hazard 

associated to Legionella. Build Environ. 2016;108:230-239. doi:10.1016/j.buildenv.2016.08.038 

225. International Association of Plumbing and Mechanical Officials. ANSI/CAN/IAPMO Z1349-
2021: Devices for detection, monitoring or control of plumbing systems. 

https://iapmomembership.org/store/ansi-can-iapmo-z1349-2021-english-standard-for-devices-

for-detection-monitori/1102/. Accessed April 5, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   208 

 
226. National Science Foundation. NSF/ANSI/CAN 372: Drinking Water System Components – 

Lead Content. https://www.nsf.org/knowledge-library/nsf-ansi-can-372-technical-requirements. 

Accessed April 5, 2023. 

227. National Science Foundation. Water and wastewater standards. 
https://www.nsf.org/standards-development/standards-portfolio/water-wastewater-standards. 

Accessed April 5, 2023. 

228. van der Kooij, D & van der Wielen PWJJ (Ed.). Microbial Growth in Drinking-Water Supplies: 
Problems, Causes, Control and Research Needs (Vol. 12). IWA Publishing. London, United 

Kingdom; 2013. doi:10.2166/9781780400419 

229. Ra, K., Proctor, C., Ley, C.  et al. Investigating water safety in multi-purpose buildings used as 
an elementary school and plumbing remediation effectiveness. PLOS Water. 2023; 2(7). 

doi:10.1371/journal.pwat.0000141 

 
230. Occupational Safety and Health Administration. Legionellosis (Legionnaires’ disease and 

Pontiac Fever). Safety and Health Topics: Control and Prevention. 

https://www.osha.gov/legionnaires-disease/control-prevention. Accessed August 27, 2024. 
 

231. Nriagu J, Xi C, Vincent A, Shomar B. Influence of household water filters on bacteria growth 

and trace metals in tap water of Doha, Qatar. Sci Rep. 2018;8(8268). doi:10.1038/s41598-018-
26529-8 

  

232. Alsulaili A, Al-Harbi M, Elsayed K. The influence of household filter types on quality of drinking 
water. PSEP. 2020;143:204-211. doi:10.1016/j.psep.2020.06.051 

   

233. Joshi S, Richard R, Levya C, et al. Pinpointing drivers of widespread colonization of 
Legionella pneumophila in a green building: Roles of water softener system, expansion tank, and 

reduced occupancy. Front Water. 2023;4. doi:10.3389/frwa.2022.966223 

  
234. Dowdell KS, Healy HG, Joshi S, et al. Legionella pneumophila occurrence in reduced-

occupancy buildings in 11 cities during the COVID-19 pandemic. Environ Sci: Wat Res Technol. 

2023;9:2847-2865. doi:10.1039/d3ew00278k 
235. U.S. Centers for Disease Control and Prevention. Legionella Environmental Assessment Form 

Marking Guide. 2022:CS 328976-B. https://www.cdc.gov/investigate-legionella/legionella-

environmental-assessment-marking-guide-508.pdf. Accessed August 27, 2024. 
 

236. Telfar-Barnard L, Bennett J, Robinson A, et al.  Evidence base for a housing warrant of fitness. 
Sage Open Med. 2019;7. doi:10.1177/2050312119843028 

237 

. ChangeLab Solutions. A guide to proactive rental inspections. 2022. 
https://www.changelabsolutions.org/sites/default/files/2022-11/A-Guide-to-Proactive-Rental-

Inspections_FINAL_20221031A.pdf. Accessed August 26, 2024.  

238 
. Korfmacher KS, Hold KD. The potential for proactive housing inspections to inform public health 

interventions. JPHMP. 2018;24(5):444-447. doi:10.1097/PHH.0000000000000757 

239 
. Lemire E, Samuels EA, Wang W, Haber A. Unequal housing conditions and code enforcement 

contribute to asthma disparities in Boston, Massachusetts. Health Aff. 2022;41(4). 

doi:10.1377/hlthaff.2021.01403 
 



   © 2024 International WELL Building Institute PBC. All rights reserved.   209 

 
240. Guthrie JF, Lin BH, Frazao E. Role of food prepared away from home in the American diet, 

1977-78 versus 1994-96: Changes and consequences. J Nutr Educ Behav. 2002;34(3):140-150. 

doi:10.1016/s1499-4046(06)60083-3 

241. Todd JE, Mancino L, Lin BH. The impact of food away from home on adult diet quality. 
Economic Research Report No. (ERR-90). 2010:1-24. USDA. 

https://www.ers.usda.gov/webdocs/publications/46352/8170_err90_1_.pdf. 

242. Seguin RA, Aggarwal A, Vermeylen F, Drewnowski A. Consumption frequency of foods 
away from home linked with higher body mass index and lower fruit and vegetable intake 

among adults: A cross-sectional study. J Environ Public Health. 2016; 2016:3074241. 

doi:10.1155/2016/3074241 

243. King H. Design of food safety management systems using the process HACCP plan and 

prerequisite control program. In: Food Safety Management Systems. Food Microbiology and 

Food Safety. 2020:59-88. Springer, Cham. doi:10.1007/978-3-030-44735-9_4 

244. Dave JM, Thompson DI, Svendsen-Sanchez A, Cullen KW. Perspectives on barriers to eating 

healthy among food pantry clients. Health Equity. 2017;1(1). doi:10.1089/heq.2016.0009 

245. Fertig AR, Loth KA, Trofholz AC, et al. Compared to pre-prepared meals, fully and partly 
home-cooked meals in diverse families with young children are more likely to include nutritious 

ingredients. J Acad Nutr Diet. 2019;119(5):818-830. doi:10.1016/j.jand.2018.12.006 

246. World Health Organization. Healthy diet. Fact sheet No394. 
https://cdn.who.int/media/docs/default-source/healthy-diet/healthy-diet-fact-sheet-

394.pdf?sfvrsn=69f1f9a1_2&download=true. Updated 2018. Accessed March 21, 2023. 

247. National Center for Healthy Housing, American Public Health Association. National healthy 
housing standard. 2018. https://nchh.org/resource-library/national-healthy-housing-

standard.pdf. 

248. National Kitchen and Bath Association. Kitchen and bathroom planning guidelines with 
access standards. https://newcreationsaustin.com/wp-content/uploads/2019/05/nkba-

planning-guidelines.pdf. Published 2010. 

249. World Health Organization, Food and Agriculture Organization of the United Nations. Joint 
expert consultation on diet, nutrition and the prevention of chronic diseases. WHO Technical 

Report Series 916. Geneva, Switzerland; 2003. doi:ISBN 92 4 120916 X 

250. World Health Organization. The world health report 2002: Reducing risks, promoting healthy 

life. Geneva, Switzerland; 2002. doi:ISBN 92 4 156207 2 

251. Lock K, Pomerleau J, Causer L. The global burden of disease attributable to low 

consumption of fruit and vegetables: Implications for the global strategy on diet. Bull World 

Health Org. 2005;83(2:100-108. doi:10.1590/S0042-96862005000200010 

252. World Cancer Research Fund, American Institute for Cancer Research. Food, nutrition, 
physical activity, and the prevention of cancer: A global perspective. Washington DC; 2007. 

doi:ISBN 978 0 9722522 2 5 

253. Hartley L, Igbinedion E, Holmes J, et al. Increased consumption of fruit and vegetables for 
the primary prevention of cardiovascular diseases. Cochrane Database Syst Rev. 

2013;2013(6):CD009874. doi:10.1002/14651858.CD009874.pub2 



   © 2024 International WELL Building Institute PBC. All rights reserved.   210 

 
254. U.S. Department of Health and Human Services, U.S. Department of Agriculture. 2015–2020 

dietary guidelines for Americans. 8th ed. https://health.gov/sites/default/files/2019-09/2015-

2020_Dietary_Guidelines.pdf. Washington, DC; 2015. 

255. U.S. Green Building Council. LEED BD+C: New Construction v3 - LEED 2009 – Clean 
construction. https://www.usgbc.org/credits/new-construction-core-and-shell-schools-new-

construction-retail-new-construction-26. Accessed March 21, 2023. 

256. N.Z. Green Building Council. Homestar v4.1. 
https://www.nzgbc.org.nz/Attachment?Action=Download&Attachment_id=3844. Accessed 

March 21, 2023. 

257. Larson NI, Story MT, Nelson MC. Neighborhood environments: Disparities in access to healthy 

foods in the U.S.. Am J Prev Med. 2009;36(1):74-81.e10. doi:10.1016/j.amepre.2008.09.025 

258. Hilmers A, Hilmers DC, Dave J. Neighborhood disparities in access to healthy foods and their 

effects on environmental justice. Am J Public Health. 2012;102(9):1644–1654. 

doi:10.2105/AJPH.2012.300865 

259. Bodor JN, Rice JC, Farley TA, Swalm CM, Rose D. Disparities in food access: Does aggregate 

availability of key foods from other stores offset the relative lack of supermarkets in African-

American neighborhoods? Prev Med. 2010;51(1):63-67. doi:10.1016/j.ypmed.2010.04.009 

260. Swinburn B, Egger G, Raza F. Dissecting obesogenic environments: The development and 

application of a framework for identifying and prioritizing environmental interventions for obesity. 

Prev Med. 1999;29(6): 563-570. doi:10.1006/pmed.1999.0585 

261. Saelens BE, Sallis JF, Frank LD, et al. Obesogenic neighborhood environments, child and 

parent obesity. Am J Prev Med. 2012;42(5):e57-e64. doi:10.1016/j.amepre.2012.02.008 

262. Aung MM, Chang YS. Temperature management for the quality assurance of a perishable 

food supply chain. Food Control. 2014:40:198-207. doi:10.1016/j.foodcont.2013.11.016 

263. Food Standards Australia New Zealand. Transporting Food. 
www.foodstandards.gov.au/consumer/safety/faqsafety/pages/foodsafetyfactsheets/charitiesa

ndcommunityorganisationsfactsheets/transportingfoodmay21480.aspx. Published 2021. 

Accessed March 21, 2023. 

264. Morland KB, Evenson KR. Obesity prevalence and the local food environment. Health Place. 

2009;15(2):491-495. doi:10.1016/j.healthplace.2008.09.004 

265. U.S. Green Building Council. LEED BD+C: Core and Shell v4 - LEED v4 – Surrounding density 
and diverse uses. https://www.usgbc.org/credits/core-shell/v2012/ltc4. Accessed March 21, 

2023. 

266. New York City Departments of Design and Construction, Health and Mental Hygiene, 
Transportation and City Planning. Active Design Guidelines: Promoting Physical Activity and 

Health in Design. https://www.nyc.gov/assets/planning/download/pdf/plans-studies/active-

design-guidelines/adguidelines.pdf. City of New York; 2010. 

267. U.S. Green Building Council. LEED ND: Plan v4 - LEED v4 – Local food production. 

https://www.usgbc.org/credits/neighborhood-development-plan-neighborhood-

development/v4-draft/npdc13. Accessed March 21, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   211 

 
268. Enterprise. Green Communities Criteria & Certification. 2.12 Access to Fresh, Local Foods. 

Enterprise; 2020. https://www.greencommunitiesonline.org/location-neighborhood-

fabric#sec_214. Accessed March 21, 2023. 

269. Scott E. Food safety and foodborne disease in 21st century homes. Can J Infect Dis. 

2003;14(5):277-80. doi:10.1155/2003/363984 

270. Redmond EC, Griffith CJ. Consumer food handling in the home: A review of food safety 

studies. J Food Prot. 2003;66(1):130-61. doi:10.4315/0362-028x-66.1.130 

271. Redmond EC, Griffith CJ. The importance of hygiene in the domestic kitchen: Implications 

for preparation and storage of food and infant formula. Perspect Public Health. 2009;129(2):69-

76. doi:10.1177/1757913908101604 

272. Oxford J, Berezin EN, Courvalin P, et al. An international survey of bacterial contamination 

and householders’ knowledge, attitudes and perceptions of hygiene. J Infect Prev. 

2013;14(4):132-138. doi:10.1177/1757177413483346 

273. Mihalache OA, Møretrø T, Borda D, et al. Kitchen layouts and consumers’ food hygiene 

practices: Ergonomics versus safety. Food Control. 2002;131:108433. 

doi:10.1016/j.foodcont.2021.108433 

274. Phang HS, Bruhn CM. Burger preparation: What consumers say and do in the home. J Food 

Prot. 2011;74(10):1708-16. doi:10.4315/0362-028X.JFP-10-417 

275. Schlangen L, Lang D, Novotny P, et al. Lighting for People. Lighting for health and well-being 
in education, work places, nursing homes, domestic applications, and smart cities. SSL-erate 

Consortium; 2014. https://lightingforpeople.eu/2016/wp-content/uploads/2016/03/SSLerate-3.2-

3.4-v4.pdf. Accessed April 4, 2023. 

276. Acosta I, Campano MA, Leslie R, Radetsky L. Daylighting design for healthy environments: 

Analysis of educational spaces for optimal circadian stimulus. Sol Energy. 2019;193(15):584-596. 

doi:10.1016/j.solener.2019.10.004 

277. Osibona O, Solomon BD, Fecht D. Lighting in the home and health: A systematic review. Int J 

Environ Res Public Health. 2021;18(2):609. doi:10.3390/ijerph18020609 

278. Boubekri M, Cheung IN, Reid KJ, Wang C-H, Zee PC. Impact of windows and daylight 
exposure on overall health and sleep quality of office workers: A case-control pilot study. J Clin 

Sleep Med. 2014;10(6). doi:10.5664/jcsm.3780 

279. Campano MA, Aguilar T, Fernández-Agüera, J, Domínguez S. Optimization of the window 
design in offices for a proper circadian stimulus: Case study in Madrid. Int J Eng Technol. 

2019;11(2):127-131. doi:10.7763/IJET.2019.V11.1134 

280. Peters T, Halleran A. How our homes impact our health: Using a COVID-19 informed 
approach to examine urban apartment housing. Archnet-IJAR. 2021;15(1):10-27. 

doi:10.1108/ARCH-08-2020-0159 

281. Lammers-van de Holst HM, Murphy AS, Wise J, Duffy JF. Sleep tips for shift workers in the time 

of pandemic. Southwest J Pulm Crit Care. 2020;20(4):128-130. doi:PMID 32351777 

282. International Code Council. Chapter 4: Light, ventilation and occupancy limitations. 2021 
International Property Maintenance Code. 2021. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   212 

 
https://codes.iccsafe.org/content/IPMC2021P2/chapter-4-light-ventilation-and-occupancy-

limitations. Accessed April 4, 2023. 

283. Stevens RG, Brainard GC, Blask DE, Lockley SW, Motta ME. Adverse health effects of 

nighttime lighting: Comments on American Medical Association policy statement. Am J Prev 

Med. 2013;45(3):343-346. doi:10.1016/j.amepre.2013.04.011 

284. Charness N, Dijkstra K. Age, luminance, and print legibility in homes, offices, and public 

places. Hum Factors. 1999;41(2). doi:10.1518/001872099779591204 

285. Pracki P, Aslanoglu R, Kazak JK, Ulusoy B, Yekanialibeiglou S. Analysis of residential lighting in 

Poland: results from a winter term survey. B Pol Acad Sci-Tech. 2022;70(6): e143107. 

doi:10.24425/bpasts.2022.143107 

286. Brown TM, Brainard GC, Cajochen C. et al. Recommendations for daytime, evening, and 

nighttime indoor light exposure to best support physiology, sleep, and wakefulness in healthy 

adults. PloS Biol. 2022;20(3): e3001571. doi:10.1371/journal.pbio.3001571 

287. Aderneuer T, Stefani O, Fernández O, Cajochen C, Ferrini R. Circadian tuning with 

metameric white light: Visual and non-visual aspects. Light Res Technol. 2020;53(6). 

doi:10.1177/1477153520976934 

288. Burgess HJ, Molina TA. Home lighting before usual bedtime impacts circadian timing: A field 

study. Photochem Photobiol. 2014;90:723-726. doi:10.1111/php.12241 

289. Cain SW, McGlashan EM, Vidafar P, et al. Evening home lighting adversely impacts the 

circadian system and sleep. Nature Sci Rep. 2020;10(19110). doi:10.1038/s41598-020-75622-4 

290. Soheilian M, Fischl G, Aries M. Smart lighting application for energy saving and user well-

being in the residential environment. Sustainability. 2021;13(11):6198. doi:10.3390/su13116198 

291. Byun J, Jong I, Lee B, Park S. Intelligent household LED lighting system considering energy 

efficiency and user satisfaction. IEE Trans Consum Electron. 2013;59(1):70-76. 

doi:10.1109/TCE.2013.6490243 

292. Kwon S-Y, Im K-M, Lim J-H. LED context lighting system in residential areas. Sci World J. 

2014;2014: 851930. doi:10.1155/2014/851930 

293. Ticleanu C. Impacts of home lighting on human health. Lighting Res Technol. 2021;53:453-

475. doi:10.1177/14771535211021064 

294. Wilkins AJ, Veitch JA, Lehman B. LED lighting flicker and potential health concerns: IEEE 

standard PAR1789 update. 2010 IEEE Energy Conversion Congress and Exposition, ECCE 2010- 

Proceedings. 171-178. doi:10.1109/ECCE.2010.5618050 

295. Batra S, Pandav CS, Ahuja S. Light emitting diode lighting flicker, its impact on health and 

the need to minimize it. JCDR. 2019;13(5). doi:10.7860/JCDR/2019/41491.12880 

296. Brundrett GW. Human sensitivity to flicker. Light Res Technol. 1974;6(3). 

doi:10.1177/096032717400600302 

297. Papamichael K, Siminovitch M, Veitch JA, Whitehead L. High color rendering can enable 

better vision without requiring more power. LEUKOS. 2016;12(1-2):27-38. 

doi:10.1080/15502724.2015.1004412  



   © 2024 International WELL Building Institute PBC. All rights reserved.   213 

 
298. Falkenberg HK, Kvikstad TM, Eilersten G. Improved indoor lighting improved healthy aging at 

home – an intervention study in 77-year-old Norwegians. J Multidiscip Healthc. 2019;12(2019):315-

324. doi:10.2147/JMDH.S198763 

299. Aslanoğlu R, Kazak JK, Yekanialibeiglou S, Pracki P, Ulusoy B. An international survey on 
residential lighting: Analysis of winter-term results. Build Environ. 2021;206:108294. 

doi:10.1016/j.buildenv.2021.108294 

300. EnergyCodeAce. 2016 Building Energy Efficiency Standards - Reference Ace v31. 
https://energycodeace.com/site/custom/public/reference-ace-

2016/index.html#!Documents/ja101introduction1.htm. Accessed April 4, 2023. 

301. California Energy Commission. Building energy efficiency standards for residential and 
nonresidential buildings. For the 2022 Building Energy Efficiency Standards. Title 24, Part 6, and 

associated administrative regulations in Part 1. 

https://www.energy.ca.gov/sites/default/files/2022-12/CEC-400-2022-010_CMF.pdf. Published 

2022.  

302. IEEE. 1789-2015 – IEEE recommended practices for modulating current in high-brightness 

LEDs for mitigating health risks to viewers. 2015. doi:10.1109/IEEESTD.2015.7118618 

303. National Electrical Manufacturers Association. Temporal light artifacts: Test methods and 

guidance for acceptance criteria. NEMA 77-2017. 

https://www.nema.org/Standards/view/Temporal-Light-Artifacts-Test-Methods-and-Guidance-

for-Acceptance-Criteria. Accessed April 4, 2023. 

304. World Health Organization. Falls. Fact Sheets. 2021. https://www.who.int/news-room/fact-

sheets/detail/falls. Accessed April 4, 2023. 

305. Nicklett EJ, Lohman MC, Smith ML. Neighborhood environment and falls among community-

dwelling older adults. Int J Environ Res Public Health. 2017;14(2):175. doi:10.3390/ijerph14020175 

306. Camilloni L, Farchi S, Rossi PG, et al. A case-control study on risk factors of domestic 
accidents in an elderly population. Int J Inj Contr Saf Promot. 2011;18(4):269-76. 

doi:10.1080/17457300.2011.562615 

307. Tinetti ME, Williams CS. The effect of falls and fall injuries on functioning in community-

dwelling older persons. J Gerontol Series A. 1998;53A(2). doi:10.1093/gerona/53A.2.M112 

308. Van de Perre L, Danschutter S, Janssens K, et al. Safety perception of stairs with integrated 

lighting. Build Environ. 2019;166(2019):106389. doi:10.1016/j.buildenv.2019.106389 

309. Painter K. The influence of street lighting improvements on crime, fear and pedestrian street 

use, after dark. Landsc Urban Plan. 1996;35(2-3):193-201. doi:10.1016/0169-2046(96)00311-8 

310. Johansson M, Rosén M, Küller M. Individual factors influencing the assessment of the outdoor 

lighting of an urban footpath. Light Res Technol. 2010;43(1):31-43. doi:10.1177/1477153510370757 

311. Welsh BC, Farrington DP. Effects of improved street lighting on crime. Campbell Syst Rev. 

2008;4(1):1-51. doi:10.4073/csr.2008.13 

312. Welsh BC, Farrington DP, Douglas S. The impact and policy relevance of street lighting for 

crime prevention: A systematic review based on a half‐century of evaluation research. Criminal 

Public Policy. 2022;21(1). doi:10.1111/1745-9133.12585 



   © 2024 International WELL Building Institute PBC. All rights reserved.   214 

 
313. Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insufficient physical activity 

from 2001 to 2016: A pooled analysis of 358 population-based surveys with 1.9 million 

participants. 

314. World Health Organization. Global Status Report of Physical Activity. Geneva, Switzerland; 

2022. doi:ISBN 978 92 4 005916 0 

315. World Health Organization. Physical activity. Fact sheets. https://www.who.int/news-

room/fact-sheets/detail/physical-activity. Published 2022. Accessed April 3, 2023. 

316. Owen N, Sparling PB, Healy GN, Dunstan DW, Matthews CE. Sedentary behavior: Emerging 

evidence for a new health risk. Mayo Clin Proc. 2010;85(12):1138-1141. 

doi:10.4065/mcp.2010.0444 

317. 2018 Physical Activity Guidelines Advisory Committee. 2018 Physical Activity Guidelines 

Advisory Committee Scientific Report. Washington, DC: U.S. Department of Health and Human 

Services; 2018. https://health.gov/sites/default/files/2019-

09/PAG_Advisory_Committee_Report.pdf. 

318. McCormack GR, Alan Shiell. In search of causality: A systematic review of the relationship 

between the built environment and physical activity among adults. Int J Behav Nutr Phys Act. 

2011;8(125). doi:10.1186/1479-5868-8-125 

319. Pedersen MRL, Bredahl TVG, Elmose-Østerlund K, Hansen AF. Motives and barriers related to 

physical activity within different types of built environments: Implications for health promotion. Int 

J Environ Res Public Health. 2022;19(15):9000. doi:10.3390/ijerph19159000 

320. Community Preventive Services Task Force. Physical activity: Built environment approaches 

combining transportation system interventions with land use and environmental design. Task 
Force Finding and Rationale Statement. Ratified 2016. 

https://www.thecommunityguide.org/media/pdf/PA-Built-Environments.pdf. Accessed April 3, 

2023. 

321. Cerin E, Sallis JF, Salvo D, et al. Determining thresholds for spatial urban design and transport 

features that support walking to create healthy and sustainable cities: Findings from the IPEN 

Adult study. Lancet Glob Health. 2022;10(6):e895-e906. doi:10.1016/S2214-109X(22)00068-7 

322. Althoff T, Sosič R, Hicks JL, et al. Large-scale physical activity data reveal worldwide activity 

inequality. Nature. 2017;547:336-339. doi:10.1038/nature23018 

323. The Urban Form Standard. Rule #1: Block Size. https://urbanformstandard.com/archives/86. 

Published 2020. Accessed April 3, 2023. 

324. U.S. Department of Justice Civil Rights Division. 2010 ADA standards for accessible design. 

402 accessible routes. https://www.ada.gov/law-and-regs/design-standards/2010-stds/#402-

accessible--routes. Published 2010. Accessed April 3, 2023. 

325. National Association of City Transportation Officials. Urban street design guide. 
https://nacto.org/publication/urban-street-design-guide/street-design-elements/sidewalks/. 

Published 2013. Accessed April 3, 2023. 

326. AARP. Livability Index. https://livabilityindex.aarp.org/. Accessed April 3, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   215 

 
327. U.S. Environmental Protection Agency. National Walkability Index. 

https://www.epa.gov/sites/default/files/2021-
06/documents/national_walkability_index_methodology_and_user_guide_june2021.pdf. 

Published 2021. 

328. Redfin. Walk Score. https://www.walkscore.com/. Accessed April 3, 2023. 

329. State of Place. https://www.stateofplace.co/. Accessed April 3, 2023. 

330. U.S. Environmental Protection Agency. Smart growth and transportation. 
https://www.epa.gov/smartgrowth/smart-growth-and-transportation. Updated April 21, 2022. 

Accessed April 3, 2023. 

331. U.S. Department of Transportation Federal Transit Administration. Public transportation’s role 
in responding to climate change. 

https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/PublicTransportationsRoleInRespondingT

oClimateChange2010.pdf. Published 2010. 

332. U.S. Environmental Protection Agency. Fast facts on transportation greenhouse gas 

emissions. https://www.epa.gov/greenvehicles/fast-facts-transportation-greenhouse-gas-

emissions. Updated July 14 2022. Accessed April 3, 2023. 

333. U.S. Environmental Protection Agency. Smog, Soot, and Other Air Pollution from 

Transportation. https://www.epa.gov/transportation-air-pollution-and-climate-change/smog-

soot-and-other-air-pollution-transportation. Updated January 4, 2023. Accessed April 3, 2023. 

334. Anenberg SC, Miller J, Henze DK, Minjares R, Achakulwisuit P. The global burden of 

transportation tailpipe emissions on air pollution-related mortality in 2010 and 2015. Environ Res 

Lett. 14:094012. doi:10.1088/1748-9326/ab35fc 

335. Rissel C, Curac N, Greenaway M, Bauman A. Physical activity associated with public 

transport use- A review and modeling of potential benefits. 2012;9(7):2454-2478. 

doi:10.3390/ijerph9072454 

336. Heaps W, Abramsohn E, Skillen E. Public transportation in the US: A driver of health and 

equity. Health Affairs Health Policy Brief. 2021. doi:10.1377/hpb20210630.810356 

337. U.S. Green Building Council. LEED BD+C: New Construction v4.1 - LEED v4.1 – Access to 
quality transit. U.S. Green Building Council. LEED BD+C: New Construction v4.1 - LEED v4.1 – 

Access to quality transit. https://www.usgbc.org/credits/new-construction-retail-new-

construction-data-centers-new-construction-hospitality-new-con-3. Accessed April 3, 2023. 

338. Giles-Corti B, Vernez-Moudon A, Reis R, et al. City planning and population health: A global 

challenge. Lancet Series|Urban design, transport, and health. 2016;388(10062):2912-2924. 

doi:10.1016/S0140-6736(16)30066-6 

339. Hunt JD, Abraham JE. Influences on bicycle use. Transportation. 2017;43:453-470. 

doi:0.1007/s11116-006-9109-1 

340. Lusk AC, Anastasio A, Shaffer N, Wu J, Li Y. Biking practices and preferences in a lower 

income, primarily minority neighborhood: Learning what residents want. Prev Med Rep. 

2017;7:232-238. doi:10.1016/j.pmedr.2017.01.006 



   © 2024 International WELL Building Institute PBC. All rights reserved.   216 

 
341. Reynolds R, McKenzie S, Allender S, Brown K, Foulkes C. Systematic review of incidental 

physical activity community interventions. Prev Med. 2014;67:46-64. 

doi:10.1016/j.ypmed.2014.06.023 

342. Østergaard L, Jensen MK, Overvad, Tjønneland A, Grøntved A. Associations between 
changes in cycling and all-cause mortality risk. Am J Prev Med. 2018;55(5):615-623. 

doi:10.1016/j.amepre.2018.06.009 

343. Kelly P, Kahlmeier S, Götschi T, et al. Systematic review and meta-analysis of reduction in all-
cause mortality from walking and cycling and shape of dose response relationship. Int J Behav 

Nut Phys Act. 2014;11(132). doi:10.1186/s12966-014-0132-x 

344. Figueiredo N, Rodrigues F, Morouço P, Monteiro D. Active commuting: An opportunity to 
fight both climate change and physical inactivity. Sustainability. 2021;13(8):4290. 

doi:10.3390/su13084290 

345. Handy S, van Wee B, Kroesen M. Promoting cycling for transport: Research needs and 

challenges. Transp Rev. 2014;34(1):4-24. doi:10.1080/01441647.2013.860204 

346. Heinen E, Buehler R. Bicycle parking: a systematic review of scientific literature on 

parking behaviour, parking preferences, and their influence on cycling and travel behaviour. 

Transp Rev. 2019;39(5):630-656. doi:10.1080/01441647.2019.1590477 

347. U.S. Green Building Council. LEED BD+C: New Construction v4.1 - LEED v4.1 – Bicycle 

facilities. https://www.usgbc.org/credits/new-construction-data-centers-new-construction-
warehouse-and-distribution-centers-new-0?return=/credits/New%20Construction/v4.1. Accessed 

April 3, 2023. 

348. National Association of City Transportation Officials. Urban bikeway design guide. 
https://nacto.org/publication/urban-bikeway-design-guide/bike-lanes/. Published 2014. 

Accessed April 3, 2023. 

349. Bicycle Security Advisors. Zoning and building codes. 
https://bicyclesecurityadvisors.com/best-practice-guides/parking/zoning-building-codes/. 

Accessed April 4, 2023. 

350. World Health Organization. Urban green spaces and health: A review of evidence. 

Copenhagen: WHO Regional Office for Europe; 2016. 

351. U.S. Centers for Disease Control and Prevention. What’s your role? Parks, recreation and 

green spaces. Physical Activity. 
https://www.cdc.gov/physicalactivity/activepeoplehealthynation/everyone-can-be-

involved/parks-recreation-and-green-spaces.html. Accessed April 3, 2023. 

352. Wu J, He Q, Chen Y, Jian L, Shantong W. Dismantling the fence for social justice? Evidence 
based on the inequity of urban green space accessibility in the central urban area of Beijing. 

Environ B Urban Anal City Sci. 2018;47(4) doi:10.1177/2399808318793139 

353. Sharifi F, Nygaard A, Stone WM, Levin I. Accessing green space in Melbourne: Measuring 

inequity and household mobility. Landsc Urban Plan. 2021:207:104004. 

doi:10.1016/j.landurbplan.2020.104004 

354. Cohen DA, Leuschner KJ. How can neighborhood parks be used to increase physical 

activity? Rand Health Q. 2019;8(3):4. doi:PMID 31205804 



   © 2024 International WELL Building Institute PBC. All rights reserved.   217 

 
355. Sallis JF, Spoon C, Cavill N, et al. Co-benefits of designing communities for active living: An 

exploration of literature. Int J Behav Nutr Phys Act. 2015;12(30): doi:10.1186/s12966-015-0188-2354 

356. Pontin FL, Jenneson VL, Morris MA, Clarke GP, Lomax NM. Objectively measuring the 

association between the built environment and physical activity: a systematic review and 

reporting framework. Int J Behav Nutr Phys Act. 2022;19(119). doi:10.1186/s12966-022-01352-7 

357. Roubal AM, Jovaag A, Hyojun P, Gennuso KP. Development of a nationally representative 

built environment measure of access to exercise opportunities. Prev Chronic Dis. 2015;12:140378. 

doi:10.5888/pcd12.140378 

358. Schipperijn J, Cerin E, Adams MA, et al. Access to parks and physical activity: An eight 

country comparison. Urban for Urban Green. 2017;27:253-263. doi:10.1016/j.ufug.2017.08.010 

359. Giles-Corti B, Vernez-Moudon A, Lowe M, et al. What next? Expanding our view of city 

planning and global health, and implementing and monitoring evidence-informed policy. 

Lancet Glob Health Series|Urban design, transport, and health. 2022;10(6):e919-e926. 

doi:10.1016/S2214-109X(22)00066-3 

360. Cohen DA, McKenzie T, Sehgal A, et al. Contribution of public parks to physical activity. Am 

J Public Health. 2007;97(3):509-514. doi:10.2105/AJPH.2005.072447 

361. Rimmer JH, Padalabalanarayanan S, Malone LA, Mehta T. Fitness facilities still lack 

accessibility for people with disabilities. Disabil Health J. 2017;10(2):214-221. 

doi:10.1016/j.dhjo.2016.12.011 

362. Powell LM, Slater S. Chaloupka FJ, Harper D. Availability of physical activity-related facilities 

and neighborhood demographic and socioeconomic characteristics: A national study. Am J 

Public Health. 2006;96(9):1676-1680. doi:10.2105/AJPH.2005.065573 

363. Sharon-David H, Siekanska M, Tenenbaum G. Are gyms fit for all? A scoping review of the 

barriers and facilitators to gym-based exercise participation experienced by people with 

physical disabilities. Perform Enhanc Health. 2021;9(1):100170. doi:10.1016/j.peh.2020.100170 

364. Heath GW, Levine D. Physical activity and public health among people with disabilities: 

Research gaps and recommendations. Int J Environ Res Public Health. 2022;19(16):10436 

doi:10.3390/ijerph191610436 

365. Community Preventive Services Task Force. Physical activity: Enhanced access to places for 

physical activity combined with informational outreach activities. Task Force Finding. 

https://www.thecommunityguide.org/media/pdf/PA-Environmental-Enhanced-Access.pdf. 

Updated January 23, 2014. Accessed April 3, 2023. 

366. U.S. Access Board. Accessible sports facilities: A summary of accessibility guidelines for 

recreation facilities. https://www.access-board.gov/files/ada/guides/sports.pdf. Published 2003. 

Accessed April 3, 2023. 

367. Sport England. Fitness and exercise spaces. Design Guidance Note. 2 rev. 

https://fliphtml5.com/atca/stkr. Updated 2008. Accessed April 3, 2023. 

368. Cohen AL, Gjessing CC, Fine LJ, Bernard BP, McGlothlin JM. Elements of ergonomics 

programs: A primer based on workplace evaluations of musculoskeletal disorders. Cincinnati, 
OH: National Institute for Occupational Safety and Health; 1997(97-117). 

https://www.cdc.gov/niosh/docs/97-117/pdfs/97-117.pdf. Accessed April 3, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   218 

 
369. Murray CJ, Vos T, Lozano R, Naghavi M, et al. Disability-adjusted life years (DALYs) for 291 

diseases and injuries in 21 regions, 1990-2010: A systematic analysis for the Global Burden of 

Disease Study 2010. Lancet. 2012;380(9859):2197-2224. doi:10.1016/S0140-6736(12)61689-4 

370. Brownson RC, Boehmer TK, Luke DA. Declining rates of physical activity in the United States: 
What are the contributors? Annu Rev Public Health. 2005;26:421-443. 

doi:10.1146/annurev.publhealth.26.021304.144437 

371. Arundell L, Salmon J, Koorts H, Contardo Ayala AM, Timperio A. Exploring when and how 
adolescents sit: cross-sectional analysis of activPAL-measured patterns of daily sitting time, bouts 

and breaks. BMC Public Health. 2019;19(653). doi:10.1186/s12889-019-6960-5 

372. Mclaughlin M, Atkin AJ, Starr L, et al. Worldwide surveillance of self-reported sitting time: a 

scoping review. Int J Behav Nutr Phys Act. 2020;17(111). doi:10.1186/s12966-020-01008-4 

373. Davis KG, Kotowski SE, Daniel D, et al. The home office: Ergonomic lessons from the “new 

normal.” Ergon Des. 2020;28(4). doi:10.1177/1064804620937907 

374. Reznik J, Hungerford C, Kornhaber R, Cleary M. Home-based work and ergonomics: Physical 

and psychosocial considerations. MHN. 2022;43(10):975-979. doi:10.1080/01612840.2021.1875276 

375. Hedge A. Ergonomic workplace design for health, wellness, and productivity. 1st ed. CRC 

Press; 2016. doi:10.1201/9781315374000 

376. MacEwen BT, MacDonald DJ, Burr JF. A systematic review of standing and treadmill desks in 

the workplace. Prev Med. 2015;70:50-58. doi:10.1016/j.ypmed.2014.11.011 

377. van Niekerk SM, Louw QA, Hillier S. The effectiveness of a chair intervention in the workplace 

to reduce musculoskeletal symptoms. A systematic review. BMC Musculoskelet Disord. 

2012;13(145). doi:10.1186/1471-2474-13-145 

378. Business and Institutional Furniture Manufacturers Association. 2013 Ergonomics guideline for 

furniture used in office work spaces designed for computer use. BIFMA G1-2013. 

https://www.techstreet.com/bifma/standards/bifma-g1-

2013?gateway_code=bifma&product_id=1854112. Published 2013. Accessed April 3, 2023. 

379. American National Standards Institute. ANSI/HFES 100-2007: Human factors engineering of 

computer workstations. Santa Monica, CA: Human Factors and Ergonomics Society; 2007. 

https://webstore.ansi.org/standards/hfes/ansihfes1002007. Accessed April 3, 2023. 

380. Zimring C, Joseph A, Nicoll GL, Tsepas S. Influences of building design and site design on 

physical activity: research and intervention opportunities. Am J Prev Med. 2005;28(2 suppl 2):186-

193. doi:10.1016/j.amepre.2004.10.025 

381. New York City Departments of Design and Construction, Health and Mental Hygiene, 

Transportation and City Planning. Active Design Guidelines: Promoting Physical Activity and 
Health in Design. https://www.nyc.gov/assets/planning/download/pdf/plans-studies/active-

design-guidelines/adguidelines.pdf. City of New York; 2010. 

382. Garland E, Garland V, Peters D, et al. Active design in affordable housing: A public health 

nudge. Prev Med Rep. 2018;10:9-14. doi:10.1016/j.pmedr.2018.01.015 



   © 2024 International WELL Building Institute PBC. All rights reserved.   219 

 
383. Bull FC, Al-Ansari SS, Biddle S, et al. World Health Organization 2020 guidelines on physical 

activity and sedentary behaviour. Br J Sports Med. 2020;54(24):1451-1462. doi:10.1136/bjsports-

2020-102955 

384. Whittaker AC, Eves FF, Carroll D, et al. Daily stair climbing is associated with decreased risk 

for the metabolic syndrome. BMC Public Health. 2021;21(923). doi:10.1186/s12889-021-10965-9 

385. Community Preventive Services Task Force. Physical activity: Point-of-decision prompts to 

encourage use of stairs. Task Force Finding. 
https://www.thecommunityguide.org/media/pdf/PA-Environmental-PODP.pdf. Updated 

January 23, 2014. Accessed April 3, 2023. 

386. Nicoll G. Spatial measures associated with stair use. Am J Health Promot. 2007;21(4 suppl). 

doi:10.4278/0890-1171-21.4s.346 

387. Howie EK, Young DR. Step it UP: A multicomponent intervention to increase stair use in a 

university residence building. Am J Health Promot. 2011;26(1). doi:10.4278/ajhp.091106-ARB-357 

388. Boutelle KN, Jeffery RW, Murray DM, Schmitz MK. Using signs, artwork, and music to promote 

stair use in a public building. Am J Public Health. 2011;91:2004-2006. doi:10.2105/AJPH.91.12.2004 

389. Illuminating Engineering Society. 2020. IES OL-IM-03: Lighting Applications Standards 
Collection Subscription. https://store.ies.org/product/lighting-applications-standards-collection-

subscription/?v=7516fd43adaa 

  
390. U.S. Green Building Council. LEED BD+C: Core and Shell - Surrounding density and diverse 

uses. https://www.usgbc.org/credits/core-shell/v2012/ltc4. Accessed January 1, 2018. 

391. Dosio A, Mentaschi L, Fischer EM, Wyser K. Extreme heat waves under 1.5 ◦C and 2 ◦C global 

warming. Environ Res Lett. 2018;13:054006. doi:10.1088/1748-9326/aab827 

392. Vardoulakis S, Dear K, Hajat S, et al. Comparative assessment of the effects of climate 

change on heat- and cold-related mortality in the United Kingdom and Australia. Environ Health 

Perspect. 2014;122(2):1285-1292. doi:10.1289/ehp.1307 

393. Ahmed T, Kumar P, Mottet L. Natural ventilation in warm climates: The challenges of thermal 

comfort, heatwave resilience and indoor air quality. Renew Sust Energ Rev. 2021;138:110669. 

doi:10.1016/j.rser.2020.110669 

394. Pérez-Andreu V, Aparicio-Fernández C, Martínez-Ibernón A, Vivancos J-L. Impact of climate 

change on heating and cooling energy demand in a residential building in a Mediterranean 

climate. Energy. 2018;165(Part A):63-74. doi:10.1016/j.energy.2018.09.015 

395. Frontczak M Wargocki P. Literature survey on how different factors influence human comfort 

in indoor environments. Build Environ. 2011;46(4):922-937. doi:10.1016/j.buildenv.2010.10.021 

396. Zheng P, Wu H, Liu Y, Ding Y, Yang L. Thermal comfort in temporary buildings: A review. Build 

Environ. 2022;221:109262. doi:10.1016/j.buildenv.2022.109262 

397. Pedersen E, Gao C, Wierzbicka A. Tenant perceptions of post-renovation indoor 

environmental quality in rental housing: Improved for some, but not for those reporting health-

related symptoms. Build Environ. 2021;189:107520. doi:10.1016/j.buildenv.2020.107520 



   © 2024 International WELL Building Institute PBC. All rights reserved.   220 

 
398. Karjalainen S. Thermal comfort and use of thermostats in Finnish homes and offices. Build 

Environ. 2009;44(6):1237-1245. doi:10.1016/j.buildenv.2008.09.002 

399. Nicol JF, Roaf S. Rethinking thermal comfort. Rethinking thermal comfort. Build Res Inf. 

2017;45(7):711-716. doi:10.1080/09613218.2017.1301698 

400. Barbosa R, Vicente R, Santos R. Climate change and thermal comfort in Southern Europe 

housing: A case study from Lisbon. Build Environ. 2015;92:440-451. 

doi:10.1016/j.buildenv.2015.05.019 

401. Soebarto V, Bennetts H. Thermal comfort and occupant responses during summer in a low 

to middle income housing development in South Australia. Build Environ. 2014;75:19-29. 

doi:10.1016/j.buildenv.2014.01.013 

402. Ho SH, Rosario L, Rahman MM. Thermal comfort enhancement by using a ceiling fan. Appl 

Therm Eng. 2009;29(8-9):1648-1656. doi:10.1016/j.applthermaleng.2008.07.015 

403. Australian Government. Passive cooling. Your home. 

https://www.yourhome.gov.au/passive-design/passive-cooling. Accessed April 11, 2023. 

404. ASHRAE. Standard 55 2020 – Thermal environmental conditions for human occupancy. 

https://www.ashrae.org/technical-resources/bookstore/standard-55-thermal-environmental-

conditions-for-human-occupancy. Accessed April 11, 2023. 

405. Air Conditioning Contractors of America. Manual J – Residential load calculation. 8th ed. 

Alexandria, VA; 2016. https://www.acca.org/standards/technical-manuals/manual-j. Accessed 

April 11, 2023. 

406. Chartered Institution of Building Services Engineers. Guide B1 – Heating. 

https://www.cibse.org/knowledge-research/knowledge-portal/guide-b1-heating-2016. 

Published 2016. Accessed April 11, 2023. 

407. Chartered Institution of Building Services Engineers. Guide B3 – Air conditioning and 

refrigeration. https://www.cibse.org/knowledge-research/knowledge-portal/guide-b3-air-

conditioning-and-refrigeration-2016. Published 2016. Accessed April 11, 2023. 

408. National standard of the people’s republic of China. GB 50736-2012 Design code for 

heating ventilation and air conditioning of civil buildings. 
http://www.jianbiaoku.com/webarbs/book/16582/1663584.shtml. Published 2012. Accessed April 

11, 2023. 

409. Air Conditioning Contractors of America. Manual S – Residential equipment selection. 2nd 
ed. Alexandria, VA; 2014. https://www.acca.org/standards/technical-manuals/manual-s. 

Accessed April 11, 2023. 

410. Air Conditioning Contractors of America. Manual D – Residential duct systems. Alexandria, 
VA; 2016. https://www.acca.org/standards/technical-manuals/manual-d. Accessed April 11, 

2023. 

411. Chartered Institution of Building Services Engineers. Guide B2 – Ventilation and ductwork. 

https://www.cibse.org/knowledge-research/knowledge-portal/guide-b2-ventilation-and-

ductwork-2016. Published 2016. Accessed April 11, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   221 

 
412. Ormandy D, Ezratty V. Thermal discomfort and health: protecting the susceptible from 

excess cold and excess heat in housing. Adv Build Energy Res. 2016;10(1):84-98. 

doi:10.1080/17512549.2015.1014845 

413. World Health Organization. Environmental burden of disease associated with inadequate 
housing: Methods for quantifying health impacts of selected housing risks in the WHO European 

Region. Copenhagen, Demark: WHO Regional Office for Europe; 2011. 

https://www.euro.who.int/__data/assets/pdf_file/0003/142077/e95004.pdf. 

414. Ormandy D, Ezratty V. Health and thermal comfort: From WHO guidance to housing 

strategies. Energy Policy. 2012;49:116-121. doi:10.1016/j.enpol.2011.09.003 

415. Schweiker M, Huebner GM, Kingma RM, Kramer R, Pallubinsky H. Drivers of diversity in human 
thermal perception – A review for holistic comfort models. Temperature (Austin). 2018 5(4):308-

342. doi:10.1080/23328940.2018.1534490 

416. Havenith G, Holmér I, Parsons K. Personal factors in thermal comfort assessment: Clothing 
properties and metabolic heat production. Energy Build. 2002;34:581-591. doi:10.1016/S0378-

7788(02)00008-7 

417. Stopps H, Touchie MF. Managing thermal comfort in contemporary high-rise residential 
buildings: Using smart thermostats and surveys to identify energy efficiency and comfort 

opportunities. Build Environ. 2020;173:106748. doi:10.1016/j.buildenv.2020.106748 

418. Rodriguez J, Fumo N. Zoned heating, ventilation, and air–conditioning residential systems: A 

systematic review. J Build Eng. 2021;43:102925. doi:10.1016/j.jobe.2021.102925 

419. Lou R, Hallinan KP, Huang K, Reissman T. Smart wifi thermostat-enabled thermal comfort 

control in residences. Sustainability. 2020;12(5):1919. doi:10.3390/su12051919 

420. de Dear R, Xiong J, Kim J, Cao B. A review of adaptive thermal comfort research since 1998. 

Energy Build. 2020;214:109893. doi:10.1016/j.enbuild.2020.109893 

421. Miu LM, Mazur CM, van Dam KH, et al. Going smart, staying confused: Perceptions and use 
of smart thermostats in British homes. Energy Res Soc Sci. 2019;57:101228. 

doi:10.1016/j.erss.2019.101228 

422. Koupaei DM, Song T, Cetin KS, Im J. An assessment of opinions and perceptions of smart 
thermostats using aspect-based sentiment analysis of online reviews. Build Environ, 

2020;170:106603. 

423. U.S. Centers for Disease Control and Prevention, U.S. Department of Housing and Urban 
Development. Healthy housing reference manual. Atlanta, GA: U.S. Department of Health and 

Human Services; 2006. 

https://www.cdc.gov/nceh/publications/books/housing/housing_ref_manual_2012.pdf. 

424. Lyons P, Arasteh, Huizenga C. Window performance for human thermal comfort. Lawrence 

Berkley National Laboratory.1999; LBNL-44032. https://windows.lbl.gov/sites/default/files/lbnl-

44032.pdf. Accessed April 11, 2023. 

425. Guo Y, Bart D. Optimization of design parameters for office buildings with climatic 

adaptability based on energy demand and thermal comfort. Sustainability. 2020;12(9):3540. 

doi:10.3390/su12093540 



   © 2024 International WELL Building Institute PBC. All rights reserved.   222 

 
426. Howden-Chapman P, Matheson A, Crane J. Effect of insulating existing houses on health 

inequality: Cluster randomised study in the community. Brit Med J. 2007; 334(7591): 460. 

doi:10.1136/bmj.39070.573032.80 

427. Tzempelikos A, Bessoudo M, AthienitisAK, Zmeureanu R. Indoor thermal environmental 
conditions near glazed facades with shading devices – Part II: Thermal comfort simulation and 

impact of glazing and shading properties. Build Environ, 2010;45(11):2517-2525. 

doi:10.1016/j.buildenv.2010.05.014 

428. ENERGY STAR. ENERGY STAR Product specification residential windows, doors, and skylights – 

Eligibility criteria version 6.0. 

https://www.energystar.gov/sites/default/files/ES_Final_V6_Residential_WDS_Spec.pdf. Accessed 

April 11, 2023. 

429. ENERGY STAR. National rater field checklist – ENERGY STAR multifamily new construction. 

version 1/ 1.1/ 1.2 (rev. 02). 
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20MFNC%20R

ater%20Field%20Checklist%20Version%201_1.1_Rev02.pdf. Revised November 12, 2020. Accessed 

April 10, 2023. 

430. U.S. Department of Energy. Fact sheet – Insulation. 

https://www.energystar.gov/sites/default/files/asset/document/Insulation%20Fact%20Sheet.pdf. 

Published 2008. Accessed April 12, 2023. 

431. Jing S, Tan M, Liu H. Impact of relative humidity on thermal comfort in a warm environment. 

Indoor Built Enrion. 2012;22(4). doi:10.1177/1420326X12447614 

432. U.S. Environmental Protection Agency. Chapter 2: Why and where mold grows. Mold 
course. https://www.epa.gov/mold/mold-course-chapter-2. Updated July 6, 2022. Accessed 

April 13, 2023. 

433. Arundel AV, Sterling EM, Biggin JH, Sterling. Indirect health effects of relative humidity in 

indoor environments. Environ Health Perspect. 1986;65:351-361. doi:10.1289/ehp.8665351 

434. Block SS. Humidity requirements for mold growth. Appl Microbiol. 1953;1(6):287-293. 

doi:10.1128/am.1.6.287-293.1953 

435. Johnson L, Ciacco CE, Barnes C, et al. Low-cost interventions improve indoor air quality and 

children's health. Allergy Asthma Proc. 2009;30(4):377-385. doi:10.2500/aap.2009.30.3257 

436. U.S. Environmental Protection Agency. A brief guide to mold, moisture, and your home. EPA 
402-K-02-003. Washington, DC; 2003. https://www.epa.gov/sites/default/files/2016-

10/documents/moldguide12.pdf. Reprinted September 2012. Accessed April 12, 2023. 

437. U.S. Environmental Protection Agency. Indoor airPLUS – New construction (IAP-NC) 
specifications version 2. https://www.epa.gov/sites/default/files/2020-

12/documents/indoor_airplus_nc_specifications_version_2_public_comment_december_2020_50

8_compliant_1.pdf. Published 2020. Accessed April 5, 2023. 

438. Rhee KN, Kim KW. A 50 year review of basic and applied research in radiant heating and 

cooling systems for the built environment. Build Environ. 2015;91:166-190. 

doi:10.1016/j.buildenv.2015.03.040 



   © 2024 International WELL Building Institute PBC. All rights reserved.   223 

 
439. Asim N, Badiei M, Mohammad M, et al. Sustainability of heating, ventilation and air-

conditioning (HVAC) systems in buildings – An overview. Int J Environ Res Public Health. 

2022;19(2):1016. doi:10.3390/ijerph19021016 

440. Wilson JM, Platts-Mills TAE. Home environmental interventions for house dust mite. J Allergy 

Clin Immunol. 2018;6(1):1-7. doi:10.1016/j.jaip.2017.10.003 

441. Karmann C, Schiavon S, Bauman F. Thermal comfort in buildings using radiant vs. all-air 

systems: A critical literature review. Build Environ. 2017;111:123-131. 

doi:10.1016/j.buildenv.2016.10.020 

442. Rhee K-N, Olesen BW, Kim KW. Ten questions about radiant heating and cooling systems. 

Build Environ. 2017;112:367-381. doi:10.1016/j.buildenv.2016.11.030 

443. Olesen BW. Radiant floor heating in theory and practice. ASHRAE J. 2002;44(7):19-24. 

https://inspectapedia.com/heat/Radiant-floor-heating-Oleson-ASHRAE.pdf 

444. Park J, Choi CS. Modeling occupant behavior of the manual control of windows in 

residential buildings. Indoor Air. 2019;29(2):242-251. doi:10.1111/ina.12522 

445. U.S. Environmental Protection Agency. The inside story: A guide to indoor air quality. Indoor 

air quality (IAQ). https://www.epa.gov/indoor-air-quality-iaq/inside-story-guide-indoor-air-quality. 

Updated March 29, 2023. Accessed April 12, 2023. 

446. Hamdani M, Bekkouche SMA, Benouaz T, Belarbi R, Cherier MK. The study natural ventilation 

by using buildings windows: Case study in a hot dry climate, Ghardaïa, Algeria. Energy Procedia. 

2017;139:475-480. doi:10.1016/j.egypro.2017.11.240 

447. Chastonay AHM, Chastonay OJ. Housing risk factors of four tropical neglected diseases: A 

brief review of recent literature. Trop Med Infect Dis. 2022; 7(7):143. 

doi:10.3390/tropicalmed7070143 

448. Indraganti M. Adaptive use of natural ventilation for thermal comfort in Indian apartments. 

Build Environ. 2010;45(6):1490-1507. doi:10.1016/j.buildenv.2009.12.013 

449. International Code Council. Chapter 10 means of egress. 2021 International Building Code 

(IBC). https://codes.iccsafe.org/content/IBC2021P2/chapter-10-means-of-egress. Accessed April 

12, 2023. 

450. California Code of Regulations. 22 CCR § 76669. Screens. 

https://govt.westlaw.com/calregs/Document/IC83CDCFC5B6111EC9451000D3A7C4BC3?viewTy

pe. Updated March 31, 2023. Accessed April 12, 2023. 

451. Kovats RS, Hajat S. Heat stress and public health: A critical review. Annu Rev Public Health. 

2008;29:41-55. doi:10.1146/annurev.publhealth.29.020907.090843 

452. Aghamolaei R, Azizi MM, Aminzadeh B, O’Donnel J. A comprehensive review of outdoor 
thermal comfort in urban areas: Effective parameters and approaches. Energy Environ. 2022. 

doi:10.1177/0958305X221116176 

453. McDonald RI, Biswas T, Sachar C, et al. The tree cover and temperature disparity in US 

urbanized areas: Quantifying the association with income across 5,723 communities. PLoS ONE. 

2021;16(4):e0249715. doi:10.1371/journal.pone.0249715 



   © 2024 International WELL Building Institute PBC. All rights reserved.   224 

 
454. Zhao Q, Sailor DJ, Wentz EA. Impact of tree locations and arrangements on outdoor 

microclimates and human thermal comfort in an urban residential environment. Urban For Urban 

Green. 2018;32:81-91. doi:10.1016/j.ufug.2018.03.022 

455. Middel A, Selover N, Hagen B, Chhetri N. Impact of shade on outdoor thermal comfort—A 
seasonal field study in Tempe, Arizona. Int J Biometeorol. 2016;60:1849-1861. doi:10.1007/s00484-

016-1172-5 

456. Levinson R, Akbari H, Berdahl P, et al. A novel technique for the production of cool colored 
concrete tile and asphalt shingle roofing products. Sol Energy Mater Sol Cells. 2010;94(6):946-954. 

doi:10.1016/j.solmat.2009.12.012 

457. U.S. Green Building Council. LEED B+C: New Construction v4.1 - LEED v4.1 – Heat island 
reduction. https://www.usgbc.org/credits/new-construction-core-and-shell-schools-new-

construction-retail-new-construction-data-cent-5. Accessed July 21, 2023.  

458. Nouri AS, Costa JP, Santamouris M, Matzarakis A. Approaches to outdoor thermal comfort 
thresholds through public space design: A review. Atmosphere. 

2018;9(3).doi:10.3390/atmos9030108 

459. Seyedabadi MR, Eicker U, Karimi S. Plant selection for green roofs and their impact on 
carbon sequestration and the building carbon footprint. Environ Challenges. 2021;4:100119. 

doi:10.1016/j.envc.2021.100119 

460. Cool Roof Rating Council. US Green Building Council’s Leadership in Energy and 
Environmental Design (LEED). Resources LEED. https://coolroofs.org/resources/leed. Accessed 

April 12, 2023. 

461. Lee PJ, Jeong JH. Attitudes towards outdoor and neighbour noise during the COVID-19 
lockdown: A case study in London. Sustain Cities Soc. 2021;67:102768. 

doi:10.1016/j.scs.2021.102768 

462. American Apartment Owners Association. 10 most common apartment complaints. 
https://www.american-apartment-owners-association.org/property-management/latest-

news/10-most-common-apartment-complaints/. Accessed April 12, 2023. 

463. Wang J, Norbäck D. Home environment and noise disturbance in a national sample of 
multi-family buildings in Sweden-associations with medical symptoms. BMC Public Health. 

2021;21(1):1989. doi:10.1186/s12889-021-12069-w 

464. Jensen HAR, Rasmussen B, Ekholm O. Neighbour noise annoyance is associated with various 
mental and physical health symptoms: Results from a nationwide study among individuals living 

in multi-storey housing. BMC Public Health. 2019;19:1508. doi:10.1186/s12889-019-7893-8 

465. Association of Australian Acoustical Consultants. Guide for apartment and townhouse 
acoustic rating. version 1.0. 

https://aaac.org.au/resources/Documents/Public/AAAC%20Guideline%20for%20Apartment%20

and%20Townhouse%20Acoustic%20Rating%20V1.0.pdf. Accessed April 12, 2023. 

466. New York City Administrative Code. Article 9: Noise control in multiple dwellings. § 27-768 

Requirements. https://codelibrary.amlegal.com/codes/newyorkcity/latest/NYCadmin/0-0-0-

51913. Accessed April 12, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   225 

 
467. Kuerer RC. Classes of acoustical comfort in housing: Improved information about noise 

control in buildings. Appl Acoust. 1997;52(3-4):197-210. doi:10.1016/S0003-682X(97)00026-1 

468. Bradley JS. Deriving acceptable values for party wall sound insulation from survey results. 

National Research Council Canada; NRCC-45177. https://nrc-
publications.canada.ca/eng/view/accepted/?id=f0eb80ec-384a-4b5d-831c-9dec7d3fe2c0. 

Published 2001. 

469. Öztürk C. Emitted noise levels of common home appliances used to clean and wash. Build 

Acout. 1994;4(1). doi:10.1177/1351010X9400100405 

470. World Health Organization Regional Office for Europe. Environmental noise guidelines for 

the European region. Copenhagen, Denmark; 2018. doi:ISBN 978 92 890 5356 3 

471. Jackson GM, Leventhall GH. Household appliance noise. Appl Acoust. 1975;8(2):101-118. 

doi:10.1016/0003-682X(75)90028-6 

472. Ryu D, Kim R-H, Choi S-H, et al. Utilizing electricity consumption data to assess the noise 
discomfort caused by electrical appliances between neighbors: A case study of a campus 

apartment building. Sustainability. 2020;12(20):8704. doi:10.3390/su12208704 

473. Quiet Mark. The Quiet Mark national noise report: Household & workplace pandemic-
recovery survey. https://www.quietmark.com/quiet-mark-uk-national-noise-report. Published 

2021. Accessed April 12, 2023. 

474. Singer BC, Delp WW, Price PN, Apte MG. Performance of installed cooking exhaust devices. 

Indoor Air. 2012;22:224-234. doi:10.1111/j.1600-0668.2011.00756.x 

475. Jeon JY, You J, Chang HY. Sound radiation and sound quality characteristics of refrigerator 

noise in real living environments. Appl Acoust. 2007;68(10):1118-1134. 

doi:10.1016/j.apacoust.2006.06.005 

476. Atamer S, Altinsoy ME. Sound quality of dishwashers: Annoyance perception. Appl Acoust. 

2021;180:108099. doi:10.1016/j.apacoust.2021.108099 

477. Association of Australasian Acoustical Consultants. Guideline for acoustic assessment of 

gymnasiums and exercise facilities. version 1.0. 

https://aaac.org.au/resources/Documents/Public/Gymnasium%20Noise%20And%20Vibration%2

0Guideline_V1.0.pdf. Accessed April 12, 2023. 

478. Seddigh A, Berntson E, Jönsson F, Danielson CB, Westerlund H. The effect of noise absorption 

variation in open-plan offices: A field study with a cross-over design. J Environ Psychol. 

2015;44:34-44. doi:10.1016/j.jenvp.2015.08.004 

479. U.S. Environmental Protection Agency. ENERGY STAR most efficient 2023 final criteria memo. 

https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Most%20Effi
cient%202023%20Final%20Criteria%20Memo_2.pdf. Published 2022. Accessed February 14, 2024. 

  
480. ENERGY STAR. Ventilation fans key product criteria. 

https://www.energystar.gov/products/fans_ventilating/key_product_criteria. Accessed February 

14, 2024.  
 



   © 2024 International WELL Building Institute PBC. All rights reserved.   226 

 
481. Jones RS. Controlling noise from HVAC systems. ASHRAE J. 2003;45. 

https://www.techstreet.com/ashrae/standards/controlling-noise-from-hvac-

systems?gateway_code=ashrae&product_id=1717548. Accessed April 12, 2023. 

482. Winzer GE, Burroughs CB. A guide to airborne, impact, and structure borne noise-control in 
multifamily dwellings. Washington, DC: U.S. Department of Housing and Urban Development; 

1967. https://files.eric.ed.gov/fulltext/ED024212.pdf. Accessed April 12, 2023. 

483. Love J, Sung W, Francis AL. Psychophysiological responses to potentially annoying heating, 
ventilation, and air conditioning noise during mentally demanding work. J Acoust Soc Am. 

2021;150(4):3149. doi:10.1121/10.0006383 

484. ASHRAE. Chapter 48 noise & vibration control. ASHRAE handbook – HVAC application; 2011 
(I-P ed). https://thermairsystems.com/wp-content/uploads/2011/10/ASHRAE-HANDBOOK-Sound-

and-Vibration-Control.pdf. 

485. Institute of Acoustics. Briefing note – Heat pumps. 
https://www.ioa.org.uk/sites/default/files/briefing_note_-_heat_pumps_-_publication_11.pdf. 

Published 2022. Accessed April 12, 2023. 

486. World Health Organization Europe. Noise. Fact sheets. https://www.who.int/europe/news-

room/fact-sheets/item/noise. Published 2010. Accessed April 12, 2023. 

487. World Health Organization, Joint Research Centre. Burden of disease from environmental 

noise: Quantification of healthy life years lost in Europe. Copenhagen, Denmark: WHO Regional 

Office for Europe; 2011. doi:ISBN 978 92 890 0229 5 

488. Compendium of WHO and other UN guidance on health and environment, 2022 update. 

Geneva: World Health Organization; 2022 (WHO/HEP/ECH/EHD/22.01). 

https://www.who.int/tools/compendium-on-health-and-environment. Accessed April 12, 2023. 

489. Tamura K, Elbel B, Chaix B, et al. Residential and GPS-defined activity space neighborhood 

noise complaints, body mass index and blood pressure among low-income housing residents in 

New York City. J Community Health. 2017;42:974-982. doi:10.1007/s10900-017-0344-5 

490. Tong H, Kang J. Relationship between urban development patterns and noise complaints in 

England. Environ Plan B Urban Anal City Sci. 2020;48(6). doi:10.1177/2399808320930247 

491. Krimm J. Acoustically effective façades. A+BE Archit Built Environ. 2018;16. 

doi:10.7480/abe.2018.16.2447 

492. Halperin D. Environmental noise and sleep disturbances: A threat to health? Sleep Sci. 

2014;7(4):209-212. doi:10.1016/j.slsci.2014.11.003 

493. Souza LRR, Pomarolli LC, da Veiga MAMS. From classic methodologies to application of 

nanomaterials for soil remediation: an integrated view of methods for decontamination of toxic 

metal(oid)s. Environ Sci Pollut Res. 2020:27:10205-10227. doi:10.1007/s11356-020-08032-8 

494. Yang S, Ge W-y, Chen H-h, Xu W-l. Investigation of soil and groundwater environment in 
urban area during post-industrial era: A case study of brownfield in Zhenjiang, Jiangsu Province, 

China. Geol China. 2019;4(2):501-511. doi:10.31035/cg2018128 



   © 2024 International WELL Building Institute PBC. All rights reserved.   227 

 
495. Wuana RA, Okieimen FE. Heavy metals in contaminated soils: A review of sources, 

chemistry, risks and best available strategies for remediation. ISRN ecology. 2011:402647. 

doi:10.5402/2011/402647 

496. Layton DW, Beamer PI. Migration of contaminated soil and airborne particulates to indoor 

dust. Environ Sci Technol. 2009;43(21):8199-8205. doi:10.1021/es9003735 

497. Pavilonis BT, Lioy PJ, Guazzetti S, et al. Manganese concentrations in soil and settled dust in 

an area with historic ferroalloy production. J Expo Sci Environ Epidemiol. 2015;25:443-450. 

doi:10.1038/jes.2014.70 

498. Slawsky ED, Weaver AM, Luben TJ, Rappazzo KM. A cross-sectional study of brownfields and 

birth defects. Birth Defects Res. 2022;114(5-6):197-207. doi:10.1002/bdr2.1992 

499. Lodge EK, Egel LS, Ferrando-Martínez, S. The association between residential proximity to 

brownfield sites and high-traffic areas and measures of immunity. J Expo Sci Environ Epidemiol. 

2020;30(5):824-834. doi:10.1038/s41370-020-0226-2 

500. Bambra C, Robertson S, Kasim, et al. Healthy land? An examination of the area-level 

association between brownfield land and morbidity and mortality in England. Environ Plan A. 

2014;46:433-454. doi:10.1068/a46105 

501. De Sousa CA. Measuring the public costs and benefits of brownfield versus greenfield 

development in the Greater Toronto area. Eviron Plan B Urban Anal City Sci. 2002;29:251-280. 

doi:10.1068/b1283 

502. McCarthy L. The brownfield dual land-use policy challenge: reducing barriers to private 

redevelopment while connecting reuse to broader community goals. Land Use Policy. 

2002;19(4):287-296. doi:10.1016/S0264-8377(02)00023-6 

503. Greenberg M. Should housing be built on former brownfield sites? Am J Public Health. 

2002;92(5):703-705. doi:10.2105/ajph.92.5.703 

504. Singh S, Kiroff L, Sharma R. Brownfield land redevelopment strategies in urban areas: Criteria 
contributing to the decision-making process. Environ Dev Sustain. 2022;7(2). 

doi:10.21625/essd.v7i2.919 

505. Haninger K, Ma L, Timmins C. The value of brownfield remediation. J Assoc Environ Resour 

Econ. 2017;4(1).doi:10.1086/689743 

506. Steinemann A, Wargocki P, Rismanchi B. Ten questions concerning green buildings and 

indoor air quality. Build Environ. 2017;112:351-358. doi:10.1016/j.buildenv.2016.11.010 

507. Willke O, Jann O, Brödner D. VOC- and SVOC-emissions from adhesives, floor coverings and 

complete floor structures. Indoor Air. 2008;14(8):98-107. doi:10.1111/j.1600-0668.2004.00314.x 

508. Kanazawa A, Saito I, Araki A, et al. Association between indoor exposure to semi-volatile 
organic compounds and building-related symptoms among the occupants of residential 

dwellings. Indoor Air. 2010;20:72-84. doi:10.1111/j.1600-0668.2009.00629.x 

509. Krieger J, Higgins DL. Housing and health: Time again for public health action. Am J Public 

Health. 2002;92(5):758-768. doi:10.2105/ajph.92.5.758 



   © 2024 International WELL Building Institute PBC. All rights reserved.   228 

 
510. Matte TD, Jacobs DE. Housing and health—Current issues and implications for research and 

programs. J Urban Health. 2000;77(1):7-25. doi:10.1007/BF02350959 

511. Korda RJ, Clements MS, Armstrong BK, et al. Risk of cancer associated with residential 

exposure to asbestos insulation: A whole-population cohort study. Lancet Public Health. 

2017;2(11):e522-e528. doi:10.1016/S2468-2667(17)30192-5 

512. Halios CH, Landeg-Cox C, Lowther SD, et al. Chemicals in European residences – Part I: A 

review of emissions, concentrations and health effects of volatile organic compounds (VOCs). 

Sci Total Environ. 2022;839:156201. doi:10.1016/j.scitotenv.2022.156201 

513. Hult EL,Willem H, Price N, et al. Formaldehyde and acetaldehyde exposure mitigation in US 

residences: In-home measurements of ventilation control and source control. Indoor Air. 

2014;25(5):523-535. doi:10.1111/ina.12160 

514. Asikainen A, Carrer P, Kephalopoulos S, et al. Reducing burden of disease from residential 

indoor air exposures in Europe (HEALTHVENT project). Environ Health. 2016;15(suppl 1):s35. 

doi:10.1186/s12940-016-0101-8 

515. Zota AR, Singla V, Adamkiewicz G, Mitro SD, Dodson RE. Reducing chemical exposures at 

home: opportunities for action. J Epidemiol Community Health. 2017;71(9):927-940. 

doi:10.1136/jech-2016-208676 

516. Wang C, El-Nour MMA, Bennett GW. Survey of pest infestation, asthma, and allergy in low-

income housing. J Community Health. 2008;33:31-39. doi:10.1007/s10900-007-9064-6 

517. Patino EDL, Siegel JA. Indoor environmental quality in social housing: A literature review. 

Build Environ. 2018;131:231-241. doi:10.1016/j.buildenv.2018.01.013 

518. Shah SN, Fossa A, Steiner AS, et al. Housing quality and mental health: The association 
between pest infestation and depressive symptoms among public housing residents. J Urban 

Health. 2018;95:691-702. doi:10.1007/s11524-018-0298-7 

519. Paterson J, Iusitini L, Tautolo E-S, Taylor S, Clougherty J. Pacific Islands Families (PIF) Study: 
Housing and psychological distress among Pacific mothers. Aust N Z J Public Health. 

2017;42(2):140-144. doi:10.1111/1753-6405.12717 

520. Kim K-H, Kabir E, Jahan SA. Exposure to pesticides and the associated human health effects. 

Sci Total Environ. 2017;575:525-535. doi:10.1016/j.scitotenv.2016.09.009 

521. Chen M, Chang C-H, Tao L, Lu C. Residential exposure to pesticide during childhood and 

childhood cancers: A meta-analysis. Pediatrics. 2015;136(4):719-729. doi:10.1542/peds.2015-0006 

522. Rappazzo KM, Warren JL, Meyer RE, et al. Maternal residential exposure to agricultural 

pesticides and birth defects in a 2003 to 2005 North Carolina birth cohort. Birth Defects Res A Clin 

Mol Teratol. 2016;106(4):240-249. doi:10.1002/bdra.23479 

523. Bradman A, Chevrier J, Tager I, et al. Association of housing disrepair indicators with 

cockroach and rodent infestations in a cohort of pregnant Latina women and their children. 

Environ Health Persepct. 2005;113(12):1795-1801. doi:10.1289/ehp.7588 

524. Sellner M, Wicht J. How many American homes have pests? U.S. Census Bureau. 

https://www.census.gov/library/stories/2021/04/how-many-american-homes-have-pests.html. 

Published 2021. Accessed April 12, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   229 

 
525. Tudi M, Li H, Li H, et al. Exposure routes and health risks associated with pesticide 

application. Toxics. 2022;10(6):355. doi:10.3390/toxics10060335 

526. Schoelitsz B, Meerburg BG, Takken W. Influence of the public's perception, attitudes, and 

knowledge on the implementation of integrated pest management for household insect pests. 

Entomol Exp Appl. 2018;167(1):114-26. doi:10.1111/eea.12739 

527. Kass D, McKelvey W, Carlton E, et al. Effectiveness of an integrated pest management 

intervention in controlling cockroaches, mice, and allergens in New York City public housing.  

528. Colton MD, Laurent JGC, MacNAughton P, et al. Health benefits of green public housing: 

Associations with asthma morbidity and building-related symptoms. Am J Public Health. 

2005;105(12):2482-2489. doi:10.2105/AJPH.2015.302793 

529. Wang C, Eiden A, Cooper R, et al. Changes in indoor insecticide residue levels after 

adopting an integrated pest management program to control German cockroach infestations 

in an apartment building. Insects. 2019;10(9):304. doi:10.3390/insects10090304 

530. Phipatanakul W, Cronin B, Wood RA, et al. Effect of environmental intervention on mouse 

allergen levels in homes of inner-city Boston children with asthma. Ann Allergy Asthma Immunol. 

2004;92(4):420-425. doi:10.1016/S1081-1206(10)61777-2 

531. Texas A&M AgriLife Extension. Landscape IPM. https://landscapeipm.tamu.edu/what-is-

ipm/ipm-practices/cultural-practices/. Accessed April 12, 2023. 

532. U.S. Environmental Protection Agency. WaterSense. 
https://www.epa.gov/watersense/landscaping-tips. Updated May 24, 2022. Accessed April 12, 

2023. 

533. U.S. Green Building Council. LEED B+C: Homes v4 - LEED v4 – Nontoxic pest control. 

https://www.usgbc.org/credits/homes-high-rise/v4-draft/ssc3. Accessed April 12, 2023. 

534. U.S. Environmental Protection Agency. Indoor airPLUS – New construction (IAP-NC) 

specifications version 2. https://www.epa.gov/sites/default/files/2020-
12/documents/indoor_airplus_nc_specifications_version_2_public_comment_december_2020_50

8_compliant_1.pdf. Published 2020. Accessed April 5, 2023. 

535. Building America Solution Center. Reduce Pest Intrusion. U.S. Office of Energy Efficiency & 
Renewable Energy. https://basc.pnnl.gov/resource-guides/reduce-pest-intrusion. Updated 

December 12, 2022. Accessed April 12, 2023. 

536. New Yor City Departments of Health & Mental Hygiene and Housing Preservation & 
Development. What tenants should know about indoor allergens (Local law 55 of 2018). 

https://www.nyc.gov/assets/doh/downloads/pdf/asthma/local-law-55.pdf. Accessed April 12, 

2023. 

537. U.S. Environmental Protection Agency. Citizens guide to pest control and pesticide safety. 

2005; EPA 735-K-04-002. https://www.epa.gov/sites/default/files/2017-

08/documents/citizens_guide_to_pest_control_and_pesticide_safety.pdf 

538. University of Wyoming. Components of IPM. Basics of IMP. https://www.uwyo.edu/ipm/ipm-

basics/. Accessed April 12, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   230 

 
539. Code of Federal Regulations. The national list of allowed and prohibited substances. 

Subpart G in Title 7 Agriculture. https://www.ecfr.gov/current/title-7/subtitle-B/chapter-

I/subchapter-M/part-205/subpart-G. Updated April 10, 2023. Accessed April 12, 2023. 

540. Au-Yong CP, Ali AS, Chua SJL. A literature review of routine maintenance in high-rise 
residential buildings: A theoretical framework and directions for future research. J Facil Manag. 

2018;17(1). doi:10.1108/JFM-10-2017-0051 

541. D’Alessandro D, Gola M, Appolloni L, et al. COVID-19 and Living space challenge. Well-
being and Public Health recommendations for a healthy, safe, and sustainable housing. Acta 

Biomed. 2020;91(9-S):61-75. doi:10.23750/abm.v91i9-S 

542. Rheinbaben F, Schünemann S, Gross T, Wolff MH. Transmission of viruses via contact in 
ahousehold setting: experiments using bacteriophage straight φX174 as a model virus. J Hosp 

Infect. 2000;46(1):61-66. doi:10.1053/jhin.2000.0794 

543. Clausen PA, Frederiksen M, Sejbæk CS, et al. Chemicals inhaled from spray cleaning and 
disinfection products and their respiratory effects. A comprehensive review. Int J Hyg Environ 

Health. 2020;229:113592. doi:10.1016/j.ijheh.2020.113592 

544. Bédard A, Varraso R, Sanchez M, et al. Cleaning sprays, household help and asthma 

among elderly women. Respir Med. 2014;108(1):171-180. doi:10.1016/j.rmed.2013.10.018 

545. Zock JP, Plana E, Jarvis D, et al. The use of household cleaning sprays and adult asthma: An 

international longitudinal study. Am J Respir Crit Care Med. 2007;176(8):735-741. 

doi:10.1164/rccm.200612-1793OC 

546. Calderon L, Maddalena R, Russell M, et al. Air concentrations of volatile organic 

compounds associated with conventional and "green" cleaning products in real-world and 

laboratory settings. Indoor Air. 2022 32(11):e13162. doi:10.1111/ina.13162 

547. U.S. Environmental Protection Agency. Guide to air cleaners in the home. 2nd ed. 2018; 

EPA-402-F-08-004. https://www.epa.gov/sites/default/files/2018-

07/documents/guide_to_air_cleaners_in_the_home_2nd_edition.pdf. Accessed April 12, 2023. 

548. Vicente ED, Vicente AM, Evtyugina M, et al. Impact of vacuum cleaning on indoor air 

quality. Build Environ. 2020;180:107059. doi:10.1016/j.buildenv.2020.107059 

549. Lioy PJ, Wainman T, Zhang J, Goldsmith. Typical household vacuum cleaners: The collection 

efficiency and emissions characteristics for fine particles. J Air Waste Manag Assoc. 

1999;49(2):200-206. doi:10.1080/10473289.1999.10463789 

550. Global Ecolabelling Network. Our members. https://globalecolabelling.net/organisations/. 

Accessed April 12, 2023. 

551. U.S. Environmental Protection Agency. Design for the Environment (DfE) certification: 
Information for registrants. Pesticide labels. https://www.epa.gov/pesticide-labels/design-

environment-dfe-certification-information-registrants. Updated May 11, 2022. Accessed April 12, 

2023. 

552. Hartig T, Mitchell R, de Vries, Frumkin H. Nature and health. Annu Rev Public Health. 

2014;35:207-228. doi:10.1146/annurev-publhealth-032013-182443 



   © 2024 International WELL Building Institute PBC. All rights reserved.   231 

 
553. Kesebir S, Kesebir P. A growing disconnection from nature is evident in cultural products. 

Perspect Psychol Sci. 2017;12(2). doi:10.1177/1745691616662473 

554. Kellert SR, Case DJ, Escher D, et al. The nature of Americans: Disconnection and 

recommendations for reconnection. 
https://natureofamericans.org/sites/default/files/reports/Nature-of-

Americans_National_Report_1.3_4-26-17.pdf. Published 2017. 

555. Salman M. Sustainability and vernacular architecture: Rethinking what identity is. In: Urban 
and Architectural Heritage Conservation within Sustainability. IntechOpen; 2018. 

doi:10.5772/intechopen.82025 

556. Liu Q, Fu W, Konijnendijk van den Bosch CC, et al. Do local landscape elements enhance 
individuals’ place attachment to new environments? A cross-regional comparative study in 

China. Sustainability. 2018;10(9):3100. doi:10.3390/su10093100 

557. Majerska-Pałubicka B. Architecture vs. globalization. IOP Conf. Ser.: Mater. Sci. Eng. 

2020;960(022078). doi:10.1088/1757-899X/960/2/022078 

558. Jimenez MP, DeVille NV, Elliot EG, et al. Associations between nature exposure and health: 

A review of the evidence. Int J Environ Res Public Health. 2021;18(9):4790. 

doi:10.3390/ijerph18094790 

559. Wells NM. At home with nature: Effects of “greenness” on children’s cognitive functioning. 

Environ Behav. 2000;32(6). doi:10.1177/00139160021972793 

560. Ko WH, Kent MG, Schiavon S, Levitt B, Betti G. A window view quality assessment framework. 

LEUKOS- J Illum Eng Soc. 2022;18(3):268-293. doi:10.1080/15502724.2021.1965889 

561. Abd-Alhamid F, Kent M, Wu Y. Quantifying window view quality: A review on view 
perception assessment and representation methods. Build Environ. 2023;227(2):109742. 

doi:10.1016/j.buildenv.2022.109742 

562. Salingaros, NA. Chapter 4: Complexity and urban coherence. J Urban Des. 2000;5(3):291-

316. doi:10.1080/713683969 

563. Kuper R. Evaluations of landscape preference, complexity, and coherence for designed 

digital landscape models. Landsc Urban Plan. 2017;157:407-421. 

doi:10.1016/j.landurbplan.2016.09.002 

564. Community Development Agency: Planning Division. Multi-family residential design 

guidelines. Marin County, CA; 2013. https://www.marincounty.org/-

/media/files/departments/cd/planning/mfr/mfr_design_guidelines_lowres.pdf 

565. Twigger-Ross C, Uzzell D. Place and identity process. J Environ Psychol. 1996;16:205-220. 

doi:10.1006/jevp.1996.0017 

566. Zarrabi F, Imani P. The role of building façade on place attachment (case study: Apadana 

and Ekbatan town). Int J Appli Sci Eng. 2019;7(8):175-183. doi:10.22214/ijraset.2019.8021 

567. Jaśkiewicz M. Place attachment, place identity and aesthetic appraisal of urban 

landscape. Pol Psychol Bull. 2015;46(4). doi:10.1515/ppb-2015-0063 



   © 2024 International WELL Building Institute PBC. All rights reserved.   232 

 
568. Scannell L, Gifford R. Place attachment enhances psychological need satisfaction. Environ 

Behav. 2016;49(4) doi:10.1177/0013916516637648 

569. Tartaglia S, De Piccoli N, Rollero C. Living in the urban environment: A study on predictors of 

life satisfaction. In: Urban and built environments: Sustainable development, health implications 

and challenges (Cohen A, ed). Nova Science Publishers; 2015. doi:ISBN 978 1 63483 067 0 

570. CivicWell. Building more livable communities – Design guidelines for multifamily housing. 

https://civicwell.org/civic-resources/design-guidelines-for-multifamily-housing/. Accessed April 7, 

2023. 

571. Kent M, Schiavon S. Evaluation of the effect of landscape distance seen in window views on 

visual satisfaction. UC Berkeley Indoor Environmental Quality (IEQ). 2020. 

doi:10.1016/j.buildenv.2020.107160 

572. Kellert SR, Calabrese EF. The practice of biophilic design. 

https://biophilicdesign.umn.edu/sites/biophilic-net-positive.umn.edu/files/2021-

09/2015_Kellert%20_The_Practice_of_Biophilic_Design.pdf. Published 2015. 

573. Browning W, Ryan C, Clancy J. 14 patterns of biophilic design: Improving health & well-

being in the built environment. Terrapin Bright Green LLC; 2014. 
https://www.terrapinbrightgreen.com/wp-content/uploads/2014/04/14-Patterns-of-Biophilic-

Design-Terrapin-2014p.pdf.  

574. Channon B, The happy design toolkit: Architecture for better mental wellbeing. RIBA 

Publishing; 2022. doi:ISBN 978 18 5 946986 6 

575. Ministry of Housing, Communities & Local Government. National design guide: Planning 

practice guidance for beautiful, enduring and successful places. London, UK: OGL; 2021. 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data

/file/962113/National_design_guide.pdf. Accessed April 9, 2023. 

576. Town of Carrboro. Architectural standards for major subdivisions. 
https://townofcarrboro.org/DocumentCenter/View/1932/Vernacular-Architectural-Standards. 

Accessed April 9, 2023. 

577. Independence Overlay District. Independence: Design guidelines. Independence, CO. 
https://independencedistricts.com/wp-content/uploads/2021/07/Independence-Design-

Guidelines-Revised_07-06-2021.pdf . Published 2021. Accessed April 9, 2023. 

578. City of Turlock. Design guidelines. Turlock, CA. 

https://www.cityofturlock.org/_pdf/files/DesignGuidelines.pdf. Accessed April 9, 2023. 

579. Bucks County Planning Commission. Model design guidelines for main streets & commercial 

corridors. Bucks County, PA. https://www.buckscounty.gov/DocumentCenter/View/2576/Model-
Design-Guidelines-for-Main-Streets--Commercial-Corridors. Published 2018. Accessed April 9, 

2023. 

580. Lorenc T, Clayton S, Neary D, et al. Crime, fear of crime, environment, and mental health 

and wellbeing: mapping review of theories and causal pathways. Health Place. 2002;18(4):757-

65. doi:10.1016/j.healthplace.2012.04.001 



   © 2024 International WELL Building Institute PBC. All rights reserved.   233 

 
581. Stafford M, Chandola T, Marmot M. Association between fear of crime and mental health 

and physical functioning. Am J Public Health. 2007;97(11):2076-2081. 

doi:10.2105/AJPH.2006.097154 

582. Guite HF, Clark C, Ackrill G. The impact of the physical and urban environment on mental 

well-being. Public Health. 2006;120(2):1117-1126. doi:10.1016/j.puhe.2006.10.005 

583. Loukaitou-Sideris A, Eck JE. Crime prevention and active living. Am J Health Promot 

2007;21(4 suppl):380-389. doi:0.4278/0890-1171-21.4s.380. 

584. Sharp T, Shreve-Neiger A, Fremouw W, Kane J, Hutton S. Exploring the psychological and 

somatic impact of identity theft. J Forensic Sci. 2004;49(1):131-136. doi:10.1520/JFS2003178 

585. Solove DJ. Identity theft, privacy, and the architecture of vulnerability. Hastings Law Journal. 
2003;54(1227). https://papers.ssrn.com/sol3/papers.cfm?abstract_id=416740. Revised January 

29, 2023. Accessed April 9, 2023. 

586. Kamalipour H, Faizi M, Memarian G. Safe place by design: Urban crime in relation to 

spatiality and sociality. Curr Urban Stud. 2014;2:152-162. doi:10.4236/cus.2014.22015 

587. Secured by Design. Homes 2019. Version 2. 

https://www.securedbydesign.com/images/downloads/HOMES_BROCHURE_2019_update_May.

pdf. Published 2019. 

588. Lorenc T, Petticrew M, Whitehead M, et al. Environmental interventions to reduce fear of 

crime: systematic review of effectiveness. Database of abstracts of reviews of effects (DARE): 

Quality-assessed reviews. https://www.ncbi.nlm.nih.gov/books/NBK138028/. Published 2013. 

589. Cozens PM, Saville G, Hiller D. Crime prevention through environmental design (CPTED): A 

review and modern bibliography. J Prop Manag. 2005;23(5):328-356. 

590. Community & Environmental Defense Services. Making neighborhood streets safer. 

https://ceds.org/cut-thru/. Accessed April 9, 2023. 

591. Global Designing Cities Initiative. Global street design guide. 
https://globaldesigningcities.org/wp-content/uploads/guides/global-street-design-guide.pdf. 

Published 2016. 

592. California Civil Code. Division 3. Obligations. CHAPTER 2. Hiring of real property [1940 - 
1954.06]. Enacted 1872. 

https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=1941.3&lawCo

de=CIV. Accessed April 9, 2023. 

593. National Center for Healthy Housing, American Public Health Association. National healthy 

housing standard. 2018. https://nchh.org/resource-library/national-healthy-housing-

standard.pdf. 

594. New York Homes and Community Renewal. Design guidelines. 

https://hcr.ny.gov/system/files/documents/2021/07/design-guidelines-_-june-2021_0.pdf. 

Published 2021. 

595. U.S. Postal Service. Wall-mounted centralized mail receptacles. USPS-STD-4C. 

https://about.usps.com/publications/engineering-standards-specifications/spusps-std-4c001.pdf. 

Published 2004. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   234 

 
596. DHF. Technical specification: DHF TS 009:2019. 

https://www.dhfonline.org.uk/downloads/download-file-
documents.asp?id=77&pos=0&dir=documents&ref=/pg/publications/105.htm. Accessed July 21, 

2023. 

597. U.S. Postal Service. National delivery planning standards: A guide for builders and 

developers. https://about.usps.com/what-we-are-doing/current-initiatives/delivery-growth-

management/operations-developers-and-builders-guide.pdf. Published 2017. 

598. U.S. General Services Administration Public Buildings Service. The site security design guide. 

Washington DC; 2007. https://www.wbdg.org/FFC/GSA/site_security_dg.pdf 

599. NSW Legislation. State environmental planning policy (exempt and complying development 
codes) 2008. https://legislation.nsw.gov.au/view/html/inforce/current/epi-2008-0572#pt.3. 

Updated March 24, 2023. Accessed April 9, 2023. 

600. International Telecommunication Union. Global connectivity report 2022. 
https://www.itu.int/itu-d/reports/statistics/global-connectivity-report-2022/index/. Accessed April 

9, 2023. 

601. City of Kansas City Missouri. Digital equity strategic plan. 
https://www.digitalinclusion.org/wp-content/uploads/2020/07/DigitalEquityStrategicPlan.pdf. 

Published 2017. Accessed April 9, 2023. 

602. Early J, Hernandez A. Digital disenfranchisement and COVID-19: Broadband internet access 
as a social determinant of health. Health Promot Pract. 2021;22(5):605-610. 

doi:10.1177/15248399211014490 

603. International Telecommunication Union. Universal and meaningful connectivity: The new 
imperative. https://www.itu.int/itu-d/reports/statistics/2022/05/29/gcr-chapter-1/. Accessed April 

9, 2023. 

604. Benda NC, Veinot TC, Sieck CJ, Ancker JS. Broadband internet access is a social 

determinant of health! Am J Public Health. 2020;110(8):1123-1125. doi:10.2105/AJPH.2020.305784 

605. Federal Communications Commission. Advancing broadband connectivity as a social 

determinant of health. https://www.fcc.gov/health/SDOH. Updated February 7, 2022. Accessed 

April 9, 2023. 

606. Beirens T MJ, van Beeck EF, Dekker R, Brug J, Raat Hein. Unsafe storage of poisons in homes 

with toddlers. Accid Anal Prev. 2006;38(4):772-776. doi:10.1016/j.aap.2006.02.007 

607. U.S. Centers for Disease Control and Prevention. Injuries among children and teens. Injury 

prevention & control. https://www.cdc.gov/injury/features/child-injury/index.html. Updated 

September 22, 2021. Accessed April 9, 2023. 

608. World Health Organization, UNICEF. World report on child injury prevention. Geneva, 

Switzerland; 2008. doi:ISBN 978 92 4 156357 4 

609. Huynh A, Cairns R, Brown JA, et al. Patterns of poisoning exposure at different ages: the 2015 

annual report of the Australian Poisons Information Centres. Med J Aust. 2018;209(9):74-79. 

doi:10.5694/mja17.01063 



   © 2024 International WELL Building Institute PBC. All rights reserved.   235 

 
610. Kendrick D, Majsak-Newman G, Benford P, et al. Poison prevention practices and medically 

attended poisoning in young children: Multicentre case–control study. Inj Prev. 2017;23:93-101. 

doi:10.1136/injuryprev-2015-041828 

611. Waldron, R. Experiencing housing precarity in the private rental sector during the covid-19 

pandemic: The case of Ireland. 2023;38(1):84-101. doi:10.1080/02673037.2022.2032613 

612. Mora DC, Quandt SA, Chen H, Arcury TA. Associations of poor housing with mental health 

among North Carolina Latino migrant farmers. J Agromedicine. 2016;21(4):327–

334.doi:10.1080/1059924X.2016.1211053 

613. Saxbe DE, Repetti R. No place like home: Home tours correlate with daily patterns of mood 

and cortisol. Pers Soc Pyschol Bull. 2009;36(1). doi:10.1177/0146167209352864 

614. Shah SN, Fossa A, Steiner AS, et al. Housing quality and mental health: The association 

between pest infestation and depressive symptoms among public housing residents. J Urban 

Health. 2018;95(5):691-702. doi:10.1007/s11524-018-0298-7 

615. Webb AC, Nichols MH, Shah N, Monroe KW. Effect of lock boxes and education on safe 

storage of medications. Inj Epidemiol. 2020;7(1 supple):21. doi:10.1186/s40621-020-00257-y 

616. Schwebel DC, Evens D, Hoeffler, et al. Unintentional child poisoning risk: A review of causal 
factors and prevention studies. Child Health Care. 2016;46(2):109-130. 

doi:10.1080/02739615.2015.1124775 

617. U.S. Centers for Disease Control and Prevention. Facts about falls. Older adult fall 
prevention. https://www.cdc.gov/falls/facts.html. Updated August 6, 2021. Accessed April 9, 

2023. 

618. U.S. Fire Administration, U.S. Federal Emergency Management Agency. Keep your family 
safe from household chemicals. 

https://www.usfa.fema.gov/downloads/pdf/publications/keep_family_safe_from_chemicals_flye

r.pdf. Accessed April 9, 2023. 

619. Miller JM, Astles R, Baszler T, et al. Guidelines for safe work practices in human and animal 

medical diagnostic laboratories: Recommendations of a CDC-convened, biosafety blue ribbon 

panel. MMWR Supplements. 2012;61(01). 
https://www.cdc.gov/mmwr/preview/mmwrhtml/su6101a1.htm. Updated January 6, 2012. 

Accessed April 9, 2023. 

620. New York Codes, Rules and Regulations. 2520.1 – Statutory authority. 
https://casetext.com/regulation/new-york-codes-rules-and-regulations/title-9-executive-

department/subtitle-s-division-of-housing-and-community-renewal/chapter-viii-rent-stabilization-

regulations/subchapter-b-rent-stabilization-code/part-2520-scope/section-25201-statutory-

authority. Accessed April 9, 2023. 

621. Gür M. Post-pandemic lifestyle changes and their interaction with resident behavior in 
housing and neighborhoods: Bursa, Turkey. J Hous Built Environ. 2022;37(2):832-862. 

doi:10.1007/s10901-021-09897-y 

622. Lee H-J. Influence of lifestyle on housing preferences of multifamily housing residents. 
Dissertaiton submittal. Virginia Polytechnic Institute and State University; 2005. 

https://vtechworks.lib.vt.edu/bitstream/handle/10919/29781/H-Lee_PhD_2005.pdf?sequence=1. 

Accessed April 9, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   236 

 
623. Lufkin S, Thomas M-P, Kaufmann V, Rey E. Linking spatial characteristics to residential 

lifestyles: A framework for analyzing the hospitality potential of urban and architectural designs. 

Articulo J Urb Res. 2018. doi:10.4000/articulo.3498 

624. Marshy M. Social and psychological effects of overcrowding in Palestinian refugee camps in 
the West Bank and Gaza – Literature review and preliminary assessment of the problem. 

Palestinian Refugee ResearchNet. https://prrn.mcgill.ca/research/papers/marshy.htm. Published 

1999. Accessed April 9, 2023. 

625. Jensen HAR, Rasmussen B, Ekholm O. Neighbour noise annoyance is associated with various 

mental and physical health symptoms: results from a nationwide study among individuals living in 

multi-storey housing. BMC Public Health. 2019;19:1508. doi:10.1186/s12889-019-7893-8 

626. Tomah AN, Ismail HB, Abed A. The concept of privacy and its effects on residential layout 

and design: Amman as a case study. Habitat Int. 2016;53. doi:10.1016/j.habitatint.2015.10.029 

627. World Health Organization. WHO housing and health guidelines. Geneva, Switzerland; 2018. 

doi:ISBN 978 92 4 155037 6 

628. Office of the Deputy Prime Minister. The impact of overcrowding on health & education: A 

review of evidence and literature. London, UK; 2004. doi:ISBN 1 85112 711 9 

629. Kesik T, O’Brien L, Peters T. Enhancing the liveability and resilience of multi-unit residential 

buildings (MURBs): MURB Design Guide. version 2.0. 

https://pbs.daniels.utoronto.ca/faculty/kesik_t/PBS/Kesik-Resources/MURB-Design-Guide-v2-

Feb2019.pdf. Published 2019. 

630. Office of the Deputy Prime Minister. Housing health and safety rating system: Operating 

Guidance. London, UK, 2006. 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data

/file/15810/142631.pdf. 

631. Maqbool N, Viveiros J, Ault M. The impacts of affordable housing on health: A research 
summary. Center for Housing Policy; 2015. https://nhc.org/wp-content/uploads/2017/03/The-

Impacts-of-Affordable-Housing-on-Health-A-Research-Summary.pdf 

632. Taylor LA. Housing and health: An overview of the literature. HealthAffairs. 2018. 

doi:10.1377/hpb20180313.396577 

633. Kim J, de Dear R. Workspace satisfaction: The privacy-communication trade-off in open-

plan offices. J Environ Psychol. 2013;36:18-26. doi:10.1016/j.jenvp.2013.06.007 

634. Auckland Council. Designing for privacy. Auckland design manual. 

https://www.aucklanddesignmanual.co.nz/sites-and-buildings/apartments/guidance/placing-

the-building/designing-for-privacy. Accessed April 9, 2023. 

635. Auckland Councill. R5: Residential design element visual privacy. Auckland design manual. 

version 2.0 https://content.aucklanddesignmanual.co.nz/regulations/design-for-the-

rules/Documents/Design_Element_R5-Visual_Privacy.pdf. Published 2019. Accessed April 9, 2023.  

636. U.S. Access Board. Chapter 1: Using the ADA standards. https://www.access-

board.gov/ada/guides/chapter-1-using-the-ada-standards/. Accessed April 10, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   237 

 
637. International Code Council. Chapter 11 accessibility. 2021 International Building Code. 

https://codes.iccsafe.org/content/IBC2021P2/chapter-11-accessibility. Accessed April 10, 2023. 

638. World Health Organization. Disability. Fact sheets. https://www.who.int/en/news-room/fact-

sheets/detail/disability-and-health. Published 2023. Accessed April 10, 2023. 

639. United Nations, Department of Economic and Social Affairs, Population Division. World 

population ageing 2019: Highlights. (ST/ESA/SER.A/430). New York City, NY; 2019. doi:ISBN 978 92 

1 148325 3 

640. United Nations, Department of Economic and Social Affairs, Population Division. Living 

arrangements of older persons: A report on an expanded international dataset. 

(ST/ESA/SER.A/407). New York City, NY; 2017. 
https://www.un.org/en/development/desa/population/publications/pdf/ageing/LivingArrange

ments.pdf 

641. Wiesel I. Living with disability in inaccessible housing: social, health and economic impacts. 
University of Melbourne, School of Geography. 

https://disability.unimelb.edu.au/__data/assets/pdf_file/0010/3969109/Accessible-Housing-

Research-Report-22-October-2020.pdf. Published 2020. 

642. Memken J, Earley N. Accessible housing availability for the growing U.S. elderly population. 

Hous Soc. 2007;34(1):101-115. doi:10.1080/08882746.2007.11430547 

643. Granbom M, Iwarsson S, Kylberg M, Pettersson C, Slaug B. A public health perspective to 
environmental barriers and accessibility problems for senior citizens living in ordinary housing. 

BMC Public Health. 2016;14:772. doi:10.1186/s12889-016-3369-2 

644. Equality and Human Rights Commission. Housing and disabled people: Britain’s hidden crisis. 

10.1186/s12889-016-3369-2. Published 2018. Accessed April 10, 2023. 

645. World Health Organization. Falls. Fact sheets. https://www.who.int/news-room/fact-

sheets/detail/falls. Published 2021. Accessed April 10, 2023. 

646. Center for Universal Design. The principles of universal design. version 2.0. Raleigh, NC: 

Woodard; 2006. https://design.ncsu.edu/wp-content/uploads/2022/11/principles-of-universal-

design.pdf 

647. Kadir SA, Jamaludin M. Universal design as a significant component for sustainable life and 

social development. Procedia Soc Behav Sci. 2013;85(2):179-190. 

doi:10.1016/j.sbspro.2013.08.349 

648. Imrie R. Capter 37: Designing inclusive environments and the significance of universal 

design. In: Disabling barriers, enabling environments. Sage Publications Ltd; 2013. doi:ISBN 978 14 

4 625899 6 

649.  University at Buffalo’s Center for Inclusive Design and Developmental Access. The goals of 

universal design. https://www.buffalo.edu/access/help-and-

support/topic3/GoalsofUniversalDesign.html. Accessed April 10, 2023. 

650. Maisel JL, Ranahan M. Visitability. Whole Building Design Guide. 

https://www.wbdg.org/design-objectives/accessible/visitability. Updated April 29, 2022. 

Accessed April 10, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   238 

 
651. Goodwin I, Davis E, Winkler D, et al. Making homes more accessible for people with mobility 

impairment: A lived experience perspective. Aust J Soc Issues. 2022;57(4):956-969. 

doi:10.1002/ajs4.214 

652. Cho HY, MacLaclan M, Clarke M, Mannan H. Accessible home environments for people 
with functional limitations: A systematic review. Int J Environ Res Public Health. 2016;13(8):826. 

doi:10.3390/ijerph13080826 

653. Carnemolla P, Bridge C. Housing design and community care: How home modifications 
reduce care needs of older people and people with disability. Int J Environ Res Public Health. 

2019;16(11):1951. doi:10.3390/ijerph16111951 

654. Maisel JL, Ranahan M. Beyond accessibility to universal design. Whole Building Design 
Guide. https://www.wbdg.org/design-objectives/accessible/beyond-accessibility-universal-

design. Updated April 29, 2022. Accessed August 2, 2023. 

 
655. Heylighen A, Van der Linden V, Van Steenwinkel I. Ten questions concerning inclusive design 

of the built environment. Build Environ. 2017;114:507-511. doi:10.1016/j.buildenv.2016.12.008 

 
656. HM Government. Access to and use of buildings. The building regulations 2010 M. 2015 ed 

with 2016 amendments. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data

/file/540330/BR_PDF_AD_M1_2015_with_2016_amendments_V3.pdf. Accessed April 10, 2023. 

657. ADA Compliance Directory. Doors. https://www.ada-compliance.com/ada-

compliance/ada-doors.html. Accessed April 10, 2023. 

658. International Code Council. 304.3.1 Circular turning space. Significant Changes to the ICC 

A117.1–2017. https://shop.iccsafe.org/media/wysiwyg/material/7811S17-Sample.pdf. Accessed 

August 3, 2023. 
 

659. Mitton M, Nystuen C. Residential interior design: A guide to planning. 4th ed. Wiley; 2021. 

doi:ISBN 978 1 119 65345 5 
 

660. Goodwin I, Davis E, Winkler D, et al. Making homes more accessible for people with mobility 

impairment: A lived experience perspective. Aust J Soc Issues. 2022;57(4):956-969. 
doi:10.1002/ajs4.214 

 

661. U.S. Access Board. Chapter 4: Ramps and curb ramps. Guide to the ADA accessibility 
standards. https://www.access-board.gov/ada/guides/chapter-4-ramps-and-curb-ramps/. 

Accessed April 10, 2023. 
 

662. Young LC, Mace RL, Sifrin. Fair Housing Act design manual: A manual to assist designers and 

builders in meeting the accessibility requirements of the Fair Housing Act. U.S. Department of 
Housing and Urban Development, Office of Fair Housing and Equal Opportunity. Raleigh, NC: 

Barrier Free Environments Inc.; 1998. 

https://www.huduser.gov/portal/publications/PDF/FAIRHOUSING/fairfull.pdf 
 

663. Enterprise Green Communities. Aging in place design guidelines for independent living in 

multifamily buildings. 
https://www.greencommunitiesonline.org/sites/default/files/aging_in_place_design_guidelines.p 

df. Published 2016. 

 



   © 2024 International WELL Building Institute PBC. All rights reserved.   239 

 
664. U.S. Access Board. Comparison between the ADA and IBC: Chapter 9. Americans with 

Disabilities Act: Accessibility standards. https://www.access-board.gov/ada/ada-ibc-
comparison/. Accessed February 14, 2024. 

  
665. Joines S. Enhancing quality of life through Universal Design. NeuroRehabil. 2009;25:313-326. 

doi:10.3233/NRE-2009-0513 

 
666. U.S. Access Board. Chapter 6: Lavatories and sinks. Guide to the ADA accessibility 

standards. https://www.access-board.gov/ada/guides/chapter-6-lavs-sinks/. 

Accessed August 3, 2023. 
 

667. ADA Compliance Directory. 308 reach ranges. https://www.ada-compliance.com/ada-

compliance/308-reach-ranges. Accessed August 3, 2023. 
 

668. U.S. Access Board. Chapter 6: Bathing rooms. Guide to the ADA accessibility 

standards. https://www.access-board.gov/ada/guides/chapter-6-bathing-rooms/. 
Accessed August 3, 2023. 

 

669. Bobrick. Planning guide for accessible restrooms. 
https://f.hubspotusercontent20.net/hubfs/1738771/Planning%20Guide%20for%20Accessible%20R 

estrooms/bobrick-planning-guide.pdf. Published 2022. Accessed April 10, 2023. 

 
670. U.S. Department of Justice Civil Rights Division. 2010 ADA standards for accessible design. 

https://www.ada.gov/law-and-regs/design-standards/2010-stds/. Published 2010. Accessed April 

10, 2023. 
 

671. The Carpet and Rug Institute. Finding the right carpet. https://carpet-rug.org/carpet-for-

business/finding-the-right-carpet/. Accessed August 3, 2023. 
 

672. U.S. Access Board. 302.2 Carpet. Guide to the ADA accessibility 

standards. https://www.access-board.gov/ada/#ada-302_2. Accessed August 3, 2023. 

673. Gromicko N. Inspecting slip-resistant flooring in commercial buildings. International 

Association of Certified Home Inspectors. https://www.nachi.org/inspecting-slip-resistant-flooring-

commercial.htm, Accessed 10, 2023. 
 

674. Michigan Residential Health Facilities Code 2018. 2.4-2.2.10 Handrails and lean rails. 2.4-2 
architectural details, surfaces, and furnishings. https://up.codes/s/handrails-and-lean-rails. 

Accessed April 10, 2023. 

 
675. U.S. Department of Justice. 2010 ADA standards for accessible design. 

https://archive.ada.gov/regs2010/2010ADAStandards/2010ADAStandards_prt.pdf. Published 

September 15, 2010. 
 

676. National Association of Home Builders. Aging-in-place remodeling checklist. Home 

innovation research labs. https://www.nahb.org/education-andevents/ 
education/designations/Certified-Aging-in-Place-Specialist-CAPS/Additional- 

Resources/Aging-In-Place-Remodeling-Checklist. Accessed April 10, 2023. 

 
677. Wrublowsky R. Design guide for long term homes. version 2018.1. MMP Architects; 2018. 

https://www.fgiguidelines.org/wp-

content/uploads/2018/03/MMP_DesignGuideLongTermCareHomes_2018.01.pdf 
678 



   © 2024 International WELL Building Institute PBC. All rights reserved.   240 

 
. United Nations. II. Architectural design considerations. Accessibility for the disabled – A design 

manual for a barrier free environment. https://www.un.org/esa/socdev/enable/designm/AD2-

05.htm. Accessed April 10, 2023. 

679. Nevada Residential Health Facilities Code 2018. 2.4-2.2.10 Handrails and lean rails. 
https://up.codes/viewer/nevada/fgi-residential-facilities-2018/chapter/2.4/design-and-

construction-requirements#2.4-2.2.10. Accessed April 10, 2023. 

680. ADA Compliance Directory. 307 protruding objects. https://www.ada-
compliance.com/ada-compliance/307-protruding-objects. Accessed August 3, 2023. 

 

681. East Metro Seniors Agenda for Independent Living. Practical guide to universal home design 
convenience, ease, and livability. Saint Paul, MN; 2002. 

https://www.environmentsforall.org/files/2015/10/practicalguide.pdf 

 
682. Hipp D, Brumberg R. Best home elevators of 2023. Forbes Health. 

https://www.forbes.com/health/healthy-aging/best-home-elevators/. Updated February 1, 2023. 

Accessed April 10, 2023. 
 

683. Urban Institute. Housing Justice Hub. https://www.urban.org/projects/housing-justice-hub. 

Accessed April 10, 2023. 

684. Haberle M. Fair housing and environmental justice: New strategies and challenges. J Afford 

Housing. 2017;26(2):271-279. https://www.prrac.org/pdf/AH_26-2_06Haberle.pdf. 

685. Krieger J, Higgins DL. Hous and health: Time again for public health action. Am J Public 

Health. 2002;92(5):758-768. doi:10.2105/ajph.92.5.758 

686. Hood E. Dwelling disparities: How poor housing leads to poor health. Environ Health 

Perspect. 2005;113(5):a310-a317. doi:10.1289/ehp.113-a310 

687. Christensen P, Sarmiento-Barbieri I, Timmins C. Racial discrimination and housing outcomes 

in the United States rental market. NBER Working Paper Series(29516). Cambridge, MA: National 

Bureau of Economic Research; 2021. 

https://www.nber.org/system/files/working_papers/w29516/w29516.pdf. 

688. Silver H, Danielowski L. Fighting housing discrimination in Europe. Hous Policy Debate. 2019. 

doi:10.1080/10511482.2018.1524443 

689. Taylor A. Millions of Americans live near toxic waste sites. How does this affect their health? 

Housing Matters: An Urban Institute Imitative. https://housingmatters.urban.org/articles/millions-

americans-live-near-toxic-waste-sites-how-does-affect-their-health. Published 2022. Accessed 

April 10, 2023. 

690. Brender JD, Maantay JA, Chakraborty J. Residential proximity to environmental hazards and 
adverse health outcomes. Am J Public Health. 2011;101(suppl 1):s37-s53. 

doi:10.2105/AJPH.2011.300183 

691. Austin, E, Xiang J, Gould T, et al. Mobile ObserVations of Ultrafine Particles: The MOV-UPstudy 
report. Seattle, WA: University of Washington Department of Environmental & Occupational 

Health Sciences; 2019. https://deohs.washington.edu/sites/default/files/Mov-Up%20Report.pdf 



   © 2024 International WELL Building Institute PBC. All rights reserved.   241 

 
692. Healthy People 2030. Housing Instability. https://health.gov/healthypeople/priority-

areas/social-determinants-health/literature-summaries/housing-instability. Accessed April 10, 

2023. 

693. Maqbool N, Viveiros J, Ault M. The impacts of affordable housing on health: A research 
summary. Center for Housing Policy; 2015. https://nhc.org/wp-content/uploads/2017/03/The-

Impacts-of-Affordable-Housing-on-Health-A-Research-Summary.pdf 

694. Center for Housing Policy, Enterprise Community Partners. The positive impacts of affordable 
housing on health: A research summary. 

https://www.tn.gov/content/dam/tn/health/documents/healthy-places/healthy-

homes/CHP_Positive_Health_Affordable_Housing_2007.pdf. Published 2007. 

695. Hernández D. Affordable housing at the expense of health: Exploring the housing and 

neighborhood strategies of poor families. J Fam Issues. 2016;37(7):921-946. 

doi:10.1177/0192513X14530970 

696. Taylor LA. Housing and health: An overview of the literature. HealthAffairs. 2018. 

doi:10.1377/hpb20180313.396577 

697. Mascarenhas M, Grattet R, Mege K. Toxic waste and race in twenty-first century America. 

Environ Soc. 2021;12(1):108-126. doi:10.3167/ares.2021.120107 

698. U.S. Environmental Protection Agency. Research on near roadway and other near source 

air pollution. Air research. https://www.epa.gov/air-research/research-near-roadway-and-other-

near-source-air-pollution. Updated December 15, 2022. Accessed April 10, 2023. 

699. U.S. Department of Housing and Urban Development. Methodology for determining Section 

8 income limits. https://www.huduser.gov/portal/datasets/il/il21/IncomeLimitsMethodology-

FY21.pdf. Accessed April 10, 2023. 

700. U.S. Department of Housing and Urban Development. HOME rent limits. 

https://www.hudexchange.info/programs/home/home-rent-limits/. Accessed April 10, 2023. 

701. Taylor-Patterson D, Luberoff D. Creating well-designed affordable housing: Opportunities 

and obstacles. Joint Center for Housing Studies, Enterprise Community Partners. President and 

Fellows of Harvard College; 2018. 
https://www.jchs.harvard.edu/sites/default/files/media/imp/harvard_jchs_taylor-

patterson_luberoff_creating_well-designed_housing.pdf 

702. U.S. Department of Housing and Urban Development, Office of Policy Development and 
Research. https://www.huduser.gov/publications/pdf/measuring_overcrowding_in_hsg.pdf. 

Published 2007. 

703. U.S, Department of Housing and Urban Development. Housing discrimination under the fair 
housing act. 

https://www.hud.gov/program_offices/fair_housing_equal_opp/fair_housing_act_overview. 

Accessed April 10, 2023. 

704. U.S. Environmental Protection Agency. Creating equitable, healthy, and sustainable 

communities: Strategies for advancing smart growth, environmental justice, and equitable 
development. EPA 231-K-10-005; 2013. https://www.epa.gov/sites/default/files/2014-

01/documents/equitable-development-report-508-011713b.pdf 



   © 2024 International WELL Building Institute PBC. All rights reserved.   242 

 
705. Gochfeld M, Burger J. Disproportionate exposures in environmental justice and other 

populations: The importance of outliers. Am J Public Health. 2011;101(suppl 1):s53-s63. 

doi:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3222496/ 

706. Cross JE, Barr SK, Putnam R, Dunbar BH, Plaut JM. The social network of integrative design. 
Fort Collins, CO: Institute for the Built Environment, Colorado State University; 2015. 

https://ibe.colostate.edu/wp-content/uploads/2017/08/Social_Network_ID.pdf 

707. Enterprise Community Partners. Integrative design: Essential framework of Green 
Communities. https://www.enterprisecommunity.org/blog/integrative-design-essential-

framework-green-communities. Published 2020. Accessed April 10, 2023. 

708. Community Places. Community planning. https://www.communityplanningtoolkit.org/. 

Accessed April 10, 2023. 

709. U.S. Department of Energy, Fossil Energy and Carbon Management. Creating a community 

and stakeholder engagement plan. https://www.energy.gov/sites/default/files/2022-
08/Creating%20a%20Community%20and%20Stakeholder%20Engagement%20Plan_8.2.22.pdf. 

Published 2022. 

710. Heiden T, Saia Toni. Engaging stakeholders for research impact. Center on Knowledge 
Transition for disability & rehabilitation research. https://ktdrr.org/products/KTDRR-Stakeholder-

Engagement-Brief-508.pdf. Published 2021. 

711. Raheem AA, Hinze JW. Disparity between construction safety standards: A global analysis. 

Saf Sci. 2014;70:7276-287. doi:10.1016/j.ssci.2014.06.012 

712. Gibson, Jr. GE, Davis-Blake A, Dickson KE, Mentel B. Workforce demographics among 

project engineering professionals — Crisis ahead? J Manage Eng. 2003;14(4). 

doi:10.1061/(ASCE)0742-597X(2003)19:4(173) 

713. Choi JO, Shane JS, Chih Y-Y. Diversity and inclusion in the engineering-construction industry. 

J Manage Eng. 2022;38(2):02021002. doi:10.1061/(ASCE)ME.1943-5479.0001005 

714. Board of Governors of the Federal Reserve System. Report to the congress on the office of 

minority and women inclusion. https://www.federalreserve.gov/publications/minority-women-

inclusion/2012-inclusion.htm. Updated August 2, 2013. Accessed April 10, 2023. 

715. Norberg C, Johansson M. “Women and “ideal” women”: The representation of women in 

the construction industry. Gend Issues. 2021;38(1-24). doi:10.1007/s12147-020-09257-0 

716. National Institute for Occupational Safety and Health. Prevention through Design: Designing 
out hazards and risk in the workplace. 

https://www.cdc.gov/niosh/newsroom/feature/ptd_designing.html. Reviewed February 8, 2022. 

Accessed April 10, 2023. 

717. Workplace Safety and Health Council. Guidelines on Design for Safety in buildings and 

structures. https://designforconstructionsafety.files.wordpress.com/2018/05/dfs-in-buildings-and-

structures-guidelines-nov-08-singapore.pdf. Published 2008. 

718. American Society of Safety Engineers, American National Standards Institute. ANSI/ASSP 

z590.3-2021 Prevention through Design: Guidelines for addressing occupational hazards and risks 
in design and redesign process. https://webstore.ansi.org/standards/asse/ansiasspz5902021. 

Accessed April 10, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   243 

 
719. National Institute of Occupational Safety and Health. Prevention through Design: Plan for 

the national initiative. No. 211-121. Washington, DC: U.S. Department of Health and Human 
Services; 2010. https://www.cdc.gov/niosh/docs/2011-121/pdfs/2011-

121.pdf?id=10.26616/NIOSHPUB2011121 

720. Design for Construction Safety. Process and work product. Prevention through Design: 

Spreading the word about design for construction and maintenance safety. 

https://designforconstructionsafety.org/process-and-work-product/. Accessed April 10, 2023. 

721. BuildingGreen. Contractor’s commitment to sustainable building practices. 

https://www.buildinggreen.com/sites/default/files/Contractors-Committment-Sustainability.pdf. 

Published 2021. 

722. Occupational Safety and Health Administration, Hazardous Waste and Emergency 

Response. Protecting workers in bad weather conditions. https://hazwoper-osha.com/blog-

post/protecting-workers-in-bad-weather-conditions. Accessed April 10, 2023. 

723. Occupational Safety and Health Administration. 1010.141(c) Toilet facilities. 

https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.141#1910.141(c)(1)(i). 

Accessed April 10, 2023. 

724. Chaney KE, Sanchez DT. Gender-inclusive bathrooms signal fairness across identity 

dimensions. Soc Psychol Personal Sci. 2017;9(2). doi:10.1177/1948550617737601 

725. Randstad. Women in construction. 
https://f.hubspotusercontent30.net/hubfs/2617135/Content-

offers/CPE_Women%20in%20Construction%202020.pdf. Published 2020. 

726. Chartered Institute of Building. Diversity and inclusion in construction: A charter for 
competitive advantage and enhanced employee belonging. Special report.  

https://www.ciob.org/media/1165/download. Published 2021. 

727. Barringer P. Built to las: Best practices for diversity in the construction industry. Boston, MA: 
Massachusetts Gaming Commission; 2019. https://massgaming.com/wp-content/uploads/Built-

to-Last-Best-Practices-for-Diversity-in-the-Construction-Industry.pdf 

728. Peerson A, Saunders M. Health literacy revisited: What do we mean and why does it 

matter? Health Promot Int. 2009;24(3):285-296. doi:10.1093/heapro/dap014 

729. Institute of Medicine (U.S.) Committee on Health Literacy. Health literacy: A prescription to 

end confusion. Washington, DC: National Academies Press; 2004. doi:PMID 25009856 

730. Wolfson M, La Jeunesse E. Challenges and opportunities in creating healthy homes: helping 

consumers make informed decisions. Joint Center for Housing Studies; 2016. 

https://www.jchs.harvard.edu/sites/default/files/healthy_homes_wolfson_la_jeunesse.pdf 

731. Nutbeam D, McGill B, Premkumar P. Improving health literacy in community populations: a 

review of progress. Health Promot Int. 2018;33(5):901-911. doi:10.1093/heapro/dax015 

732. World Health Organization. Health literacy. Health promotion. 

https://www.who.int/teams/health-promotion/enhanced-wellbeing/ninth-global-

conference/health-literacy. Accessed April 10, 2023. 



   © 2024 International WELL Building Institute PBC. All rights reserved.   244 

 
733. Day JK, Gunderson DE. Understanding high performance buildings: The link between 

occupant knowledge of passive design systems, corresponding behaviors, occupant comfort 

and environmental satisfaction. Build Environ. 2015;84:114-124. doi:10.1016/j.buildenv.2014.11.003 

734. Centre for Research on the Epidemiology of Disaster. The human cost of natural disasters: A 
global perspective. https://floodresilience.net/resources/item/the-human-cost-of-natural-

disasters-a-global-perspective/. Published 2015. 

735. Institute for Economics & Peace. Ecological threat register 2020: Understanding ecological 
threats, resilience and peace. Sydney, Australia; 2020. https://www.visionofhumanity.org/wp-

content/uploads/2020/10/ETR_2020_web-1.pdf 

736. Casey JA, Fukurai M, Hernández D, Balsari S, Kian MV. Power outages and community 
health: A narrative review. Curr Environ Health Rep. 2020;7(4):371-383. doi:10.1007/s40572-020-

00295-0 

737. Molinari NAM, Chen B, Krishna N, Morris T. Who’s at risk when the power goes out? The at-
home electricity dependent population in the United States, 2012. J Public Health Manag Pract. 

2017;23(2):152-159. doi:10.1097/PHH.0000000000000345 

738. Klinger C, Landeg O, Murray V. Power outages, extreme events and health: A systematic 

review of the literature from 2011-2012. PLoS Curr. 2014;2(6). doi:PMID 24459613 

739. Healthy People 2030. Emergency Preparedness. 

https://health.gov/healthypeople/objectives-and-data/browse-objectives/emergency-

preparedness. Accessed April 10, 2023. 

740. Ready Campaign. Make a plan. U.S. Department of Homeland Security. 

https://www.ready.gov/plan. Accessed April 10, 2023. 

741. Marenco JP, Wang PJ, Link MS, Homoud MK. Improving survival from sudden cardiac arrest: 

The role of the automated external defibrillator. J Am Med Assoc. 2001;285(9):1193-1200. 

doi:10.1001/jama.285.9.1193 

742. Centre for Research on the Epidemiology of Disasters. EM-DAT: The international disaster 

database. https://doc.emdat.be/docs/data-structure-and-content/disaster-classification-

system/. Accessed April 10, 2023. 

743. Gardiner N, Hutchins M, Fox J, Patel A, Rhodes K. Implementing the steps to resilience: A 

practitioner’s guide. Climate-Smart Communities (6). United States: National Oceanic 

Atmospheric Administration, Climate Program Office; 2022. doi:10.25923/9hhx-2m82 

744. Enterprise Community Partners. 2020 Enterprise Green Communities Criteria: 15th anniversary 

edition. 

https://www.greencommunitiesonline.org/sites/default/files/egc_2020_criteria_manual.pdf. 

Published 2020. 

745. U.S. Green Building Council. LEED BD+C: New Construction v4.1 - LEED v4.1 – Passive 
survivability and back-up power during disruptions. https://www.usgbc.org/credits/new-

construction-core-and-shell-schools-new-construction-retail-new-construction-data-

47?return=/credits/New%20Construction/v4.1. Accessed April 10, 2023. 

746. Gomeseria R. Flood control management in the built environment. J Constr Eng. 2021. 

doi:10.17605/OSF.IO/Z7XJ6 



   © 2024 International WELL Building Institute PBC. All rights reserved.   245 

 
747. Brushlinsky NN, Ahrens M, Sokolov SV, Wagner P. World fire statistics. International association 

of fire and rescue services. 2021;26. https://www.ctif.org/sites/default/files/2021-

06/CTIF_Report26_0.pdf. Accessed April 10, 2023. 

748. Ahrens M, Maheshwari R. Home structure fires. National Fire Protection Association 
Research; 2021. https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-

reports/Building-and-life-safety/oshomes.pdf. Accessed April 10, 2023. 

749. Ahrens M. Home cooking fires. National Fire Protection Association Research; 2020. 
https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-reports/US-Fire-

Problem/Fire-causes/oscooking.pdf. Accessed April 10, 2023. 

750. Dinaburg J, Guttuk DT. Home cooking fire mitigation: Technology assessment. Final report. 
Quincy, MA: The Fire Protection Research Foundation; 2011. 

https://tsapps.nist.gov/publication/get_pdf.cfm?pub_id=910759, Accessed April 10, 2023. 

751. Aleisa EE. The fire station location problem: A literature survey. Int J Emerg Manag. 

2018;14(3):291-302. doi:10.1504/IJEM.2018.094239 

752. National Fire Protection Association. NFPA 1 – Fire code. 2021 ed. 

https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-

standards/detail?code=1. Accessed April 10, 2023. 

753. Cohen J. The wildland-urban interface fire problem: A consequence of the fire exclusion 

paradigm. Forest History Today. 2008:20-26. 

https://www.fs.usda.gov/rm/pubs_other/rmrs_2008_cohen_j002.pdf. Accessed April 10, 2023. 

754. Min S, Kim D, Lee CK. Association between spatial accessibility to fire protection services 

and unintentional residential fire injuries or deaths: a cross-sectional study in Dallas, Texas. BMJ 

Open. 2019;9(5):e023780. doi:10.1136/bmjopen-2018-023780 

755. Garis L, Singh A, Clare J, Hughan S, Tyakoff A. Sprinkler systems and residential structure fires- 

revisited: Exploring the impact of sprinklers for life safety and fire spread. University of the Fraser 
Valley; 2018. https://cjr.ufv.ca/wp-content/uploads/2017/11/Sprinkler-Systems-and-Residential-

Structure-Fires-Revisited-February-2018.pdf. Accessed April 10, 2023. 

756. Thai K, Cook M, Whybro M. Fire research report – Residential sprinkler research. Fire & Rescue 
NSW. 2017(D17/8418). 

https://www.fire.nsw.gov.au/gallery/files/pdf/research/FRNSW%20Residential%20Sprinkler%20Res

earch%20Report.pdf. Accessed April 10, 2023. 

757. Ahrens M. US experience with sprinklers. National Fire Protection Association Research; 2021. 

https://www.nfpa.org/-/media/files/news-and-research/fire-statistics-and-

reports/suppression/ossprinklers.pdf. Accessed April 10, 2023. 

758. Forest Service U.S. Department of Agriculture. Fire adapted communities. 

https://www.fs.usda.gov/managing-land/fire/fac. Accessed April 10, 2023. 

759. U.S. Fire Administration. Wildfire and the wildland urban interface (WUI). 

https://www.usfa.fema.gov/wui/. Reviewed March 29, 2023. Accessed April 10, 2023. 

760. Yépez J, Ko SB. IoT-based intelligent residential kitchen fire prevention system. J Electr Eng 

Technol. 2020;15:2823-2832. doi:10.1007/s42835-020-00529-z 



   © 2024 International WELL Building Institute PBC. All rights reserved.   246 

 
761. National Fire Protection Association. NFPA 13R – Standard for the installation of sprinkler 

systems in low-rise residential occupancies. 2022. https://www.nfpa.org/codes-and-
standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13R. Accessed 

April 10, 2023. 

762. Prüss-Ustün A, Wolf J, Corvalán C, Bos R, Neira M. Preventing Disease Through Health 

Environments: A Global Assessment of the Burden of Disease from Environmental Risks. World 

Health Organization: Geneva, Switzerland; 2018. doi:ISBN 978 92 4156519 6 

763. Mastrucci A, van Rijven B, Byers E, Poblete-Cazenave M, Pachauri. Global scenarios of 

residential heating and cooling energy demand and CO2 emissions. Clim Change. 2021;168(14). 

doi:10.1007/s10584-021-03229-3 

764. Mastrucci A, van Rijven B, Byers E, Poblete-Cazenave M, Pachauri. Global scenarios of 

residential heating and cooling energy demand and CO2 emissions. Clim Change. 2021;168(14). 

doi:10.1007/s10584-021-03229-3 

765. U.S. Environmental Protection Agency: Office of Air and Radiation. The benefits and costs of 

the Clean Air Act from 1990 to 2020: Summary report. 

https://www.epa.gov/sites/default/files/2015-07/documents/summaryreport.pdf. Published 2011. 

766. Whitmee S, Haines A, Beyrer C, et al. Safeguarding human health in the Anthropocene 

epoch. Lancet- The Rockefeller Foundation: Lancet Commission on Planetary Health. 

2015;386(10007):1973-2028. doi:10.1016/S0140-6736(15)60901-1 

767. Li Q, Chen H. The relationship between human well-being and carbon emissions. 

Sustainability. 2021;13(2):547. doi:10.3390/su13020547 

768. United Nations Environment Programme. Healthy environment, healthy people. Thematic 
Report: Ministerial Policy Review Session. 

https://wedocs.unep.org/bitstream/handle/20.500.11822/17602/K1602727%20INF%205%20Eng.pd

f?sequence=1&isAllowed=y. Published 2016. 

769. Can the Paris Agreement save us from a climate catastrophe? Lancet Planet Health. 

2018;2(4):e140. doi:10.1016/S2542-5196(18)30056-1 

770. Watts N, Amann M, Arnell N, et al. The 2018 report of the Lancet Countdown on health and 
climate change: shaping the health of nations for centuries to come. Lancet. 

2018;392(10163):2479-2514. doi:10.1016/S0140-6736(18)32594-7 

771. Gao J, Kovats S, Vardoulakis S, et al. Public health co-benefits of greenhouse gas emissions 
reduction: A systematic review. Sci Total Environ. 2018;627:388-402. 

doi:10.1016/j.scitotenv.2018.01.193 

772. Hertwich EG, Wood R. The growing importance of scope 3 greenhouse gas emissions from 

industry. Environ Res Lett. 2018;13(104013). doi:10.1088/1748-9326/aae19a 

773. Downie J, Stubbs W. Corporate carbon strategies and greenhouse gas emission 
assessments: The implications of scope 3 emission factor selection. Bus Strategy Environ. 

2012;21(6):412-422. doi:10.1002/bse.1734 

774. Deng H-M, Liang Q-M, Liu L-J, Anadon LD. Co-benefits of greenhouse gas mitigation: a 
review and classification by type, mitigation sector, and geography. Environ Res Lett. 

2018;12(12):123001. doi:10.1088/1748-9326/aa98d2 



   © 2024 International WELL Building Institute PBC. All rights reserved.   247 

 
775. Haines A, McMichael AJ, Smith KR, et al. Public health benefits of strategies to reduce 

greenhouse-gas emissions: overview and implications for policy makers. The Lancet. 

2009;374(9707):2104-2114. doi:10.1016/S0140-6736(09)61759-1 

776. Downar B, Ernstberger J, Reichelstein S, Schwenen S, Zaklan A. The impact of carbon 
disclosure mandates on emissions and financial operating performance. Rev Account Stud. 

2021;26:1137-1175. doi:10.1007/s11142-021-09611-x 

777. World Resources Institute, World Business Council. Greenhouse Gas Protocol: A Corporate 

Accounting and Reporting Standard. Rev ed. U.S.A.; 2014. doi:ISBN 1 56973 56891 5 

778. ISO 1406-1:2018. Greenhouse gases - Part 1: Specification with guidance at the organization 

level for quantification and reporting of greenhouse gas emissions and removals. 2nd ed. 

https://www.iso.org/standard/66453.html. Published 2018. 

779. Science Based Targets. STBi corporate manual: TVT-INF-002 version 2.0. 

https://sciencebasedtargets.org/resources/files/SBTi-Corporate-Manual.pdf. Published 2021. 

 


	WELLforResidential_Cover_Feb2026.pdf
	WELL for residential_Feb 2026_Final.pdf
	Introduction
	Health Starts at Home
	Built on a Foundation of Health
	Background & Mission
	Team Roles & Responsibilities
	Program Rules & Applicability
	Features and Scoring
	Minimum Eligibility Criteria
	Additional Requirements for Existing Dwelling Units
	Project Boundary

	Verification, Review & Award Process
	General Submission Requirements
	Verification Method Types
	Feature Tags
	Onsite Testing
	Reviews
	Review and Award Process

	Intellectual Property Notice
	Disclaimer

	Glossary
	Air
	R-A01 Ventilation Design
	Part 1. Install Mechanical Exhausts (1 point)
	Part 2. Provide Outdoor Air (1-2 points)
	Part 3. Validate Ventilation (2 points)
	Part 4. Install Cooking Exhaust Systems (1 point)
	Part 5. Provide Demand-Controlled Ventilation (1 point)

	R-A02 HVAC Filtration and Treatment
	Part 1. Improve Indoor Air Quality (2 points)
	Part 2. Implement Filtration for Outdoor Air Systems (1 point)
	Part 3. Implement Surface Ultraviolet Treatment (1 point)
	Part 4. Maintain Air Treatment Systems (1-2 points)

	R-A03 Pollution Infiltration Management
	Part 1. Minimize Door and Window Infiltration (1 point)
	Part 2. Design Healthy Entryways (1 point)
	1. Dwelling Unit Entrance Design
	2. Building Entry Design
	3. Building Entry Maintenance

	Part 3. Minimize Envelope Air Leakage (1 point)

	R-A04 Construction Pollution Management
	Part 1. Mitigate Construction Pollution (1 point)
	Part 2. Conduct Air Flush-Out (1 point)

	R-A05 Combustion Minimization
	Part 1. Minimize Combustion Sources (1 point)

	R-A06 Air Quality Monitoring
	Part 1. Monitor Indoor Air Quality (1 point)
	Part 2. Install Smoke, Carbon Monoxide & Gas Detectors (1 point)
	Part 3. Monitor Outdoor Air Quality (1 point)

	R-A07 Indoor Air Quality Testing
	Part 1. Meet Indoor Particulate Matter Thresholds (1-2 points)
	Part 2. Meet Indoor VOC Thresholds (1-2 points)
	Part 3. Meet Indoor Inorganic Gas Thresholds (1-2 points)

	R-A08 Radon Risk Mitigation
	Part 1. Reduce Risk of Radon Exposure (1 point)
	Option 1. Radon-Resistant Construction Techniques
	Option 2. Elevated Dwelling Unit
	Option 3. Radon Standard

	Part 2. Meet Radon Thresholds (2 points)

	R-A09 Electric Vehicle Charging
	Part 1. Support Electric Vehicle Charging (1 point)

	R-A10 Smoke-Free Environment
	Part 1. Prohibit Smoking (1 point)
	1. Smoking Ban Policy
	2. Smoking Ban Signage



	Water
	R-W01 Plumbing Design and Sizing
	Part 1. Design and Size Plumbing Systems (4 points)
	1. Plumbing System Materials
	2. Plumbing System Design
	3. Plumbing System Sizing


	R-W02 Water Testing
	Part 1. Meet Water Performance Parameters (2 points)
	Part 2. Test Kitchen Water Quality Parameters (2 points)

	R-W03 Non-Potable Water Capture and Use
	Part 1. Design Non-Potable Systems (2 points)
	1. Non-Potable System Design
	2. Non-Potable System Installation


	R-W04 Moisture Management Design
	Part 1. Design Envelope to Reduce Liquid Water Intrusion (3 points)
	1. Building Location
	2. Building Design

	Part 2. Design to Reduce Moisture Impacts (2 points)
	Part 3. Design to Reduce Risk of Leaks (1 point)

	R-W05 Flow and Temperature Sensing
	Part 1. Provide Water Metering (1 point)
	Part 2. Monitor Water Leaks (2 points)
	Part 3. Monitor Stagnation and Temperature (1 point)

	R-W06 Water Quality and Plumbing Maintenance
	Part 1. Maintain Plumbing Infrastructure (1 point)
	Part 2. Maintain Building Water Treatment Devices (1 point)
	Part 3. Service Building Water Infrastructure (1 point)


	Nourishment
	R-N01 Supportive Cooking Environment
	Part 1. Support Food Preparation (2 points)

	R-N02 Onsite Food Production
	Part 1. Provide Space for Food Production (2 points)

	R-N03 Food Access and Support
	Part 1. Support Fresh Food Access (2 points)
	Option 1. Fresh Food Proximity
	Option 2. Transit to Fresh Food

	Part 2. Support Fresh Food Delivery (2 points)
	Option 1. Community-Supported Agriculture
	Option 2. Fresh Food Delivery Support


	R-N04 Food Hygiene Support
	Part 1. Support Hygiene Practices (1 point)
	Part 2. Reduce Touch Points on Kitchen Faucets (1 point)


	Light
	R-L01 Design for Daylight
	Part 1. Provide Windows (1-4 points)
	Part 2. Provide Blackout Shades (1-3 points)

	R-L02 Electric Light Control
	Part 1. Provide Controllable Lighting (1-5 points)
	Part 2. Provide Programmable Lighting (1-2 points)

	R-L03 Electric Light Quality
	Part 1. Install Lights with High Color Quality (1 point)
	Part 2. Install Low Flicker Lights (2 points)

	R-L04 Visibility at Night
	Part 1. Provide Interior Night Lighting (1 point)


	Movement
	R-V01 Pedestrian-Friendly Places
	Part 1. Design Walkable Neighborhoods (3 points)
	Option 1. Walkable Neighborhood Design
	Option 2. Third-Party Active Living Index


	R-V02 Transit-Friendly Places
	Part 1. Support Public Transit Use (2 points)
	Option 1. Transit-Friendly Neighborhood Design
	Option 2. Third-Party Transit Index


	R-V03 Bike-Friendly Places
	Part 1. Support Cycling (2 points)
	1. Cycling Network
	2. Bike Parking


	R-V04 Outdoor Activity Space
	Part 1. Provide Access to Outdoor Activity Space (2 points)

	R-V05 Indoor Activity Space
	Part 1. Provide Indoor Activity Space (1 point)
	Part 2. Provide Accessible Indoor Activity Equipment (1 point)

	R-V06 Adjustable Workstations
	Part 1. Provide Adjustable Workstations in Common Spaces (1 point)

	R-V07 Staircase Design
	Part 1. Design Inviting Staircases (1 point)

	Appendix R-V1

	Thermal Comfort
	R-T01 Thermal Performance
	Part 1. Support Fundamental Thermal Comfort (1 point)
	Part 2. Design Mechanical Heating and Cooling (2 points)
	Part 3. Provide Cooling Fans (1 point)
	Part 4. Maintain HVAC and Dehumidification Equipment (1 point)

	R-T02 Thermal Control
	Part 1. Provide Room-by-Room Thermal Adjustability (2 points)
	Part 2. Utilize Smart Thermostats (1 point)

	R-T03 Insulation and Fenestration Efficiency
	Part 1. Utilize Efficient Insulation and Fenestration Materials (2 points)

	R-T04 Humidity Control
	Part 1. Manage Relative Humidity in Living Spaces (2 points)
	Option 1. Mechanical Humidity Control
	Option 2. Humidity Modeling

	Part 2. Dehumidify Subgrade Spaces (1 point)
	Part 3. Meet Relative Humidity Thresholds (1 point)

	R-T05 Radiant Heating Systems
	Part 1. Implement Radiant Heating (1 point)

	R-T06 Operable Windows
	Part 1. Install Operable Windows (1 point)
	Part 2. Provide Windows with Multiple Opening Modes (1 point)

	R-T07 Outdoor Heat Management
	Part 1. Manage Heat in Outdoor Spaces (1 point)
	Option 1. Cool or Shaded Surfaces
	Option 2. Temperature Modeling

	Part 2. Install Heat-Resistant Roof Tops (1 point)


	Sound
	R-S01 Sound Barriers
	Part 1. Install High-Performing Wall Assemblies (1-3 points)
	Option 1. Sound Transmission Design and Verification
	Option 2. Multifamily Sound Transmission Standards

	Part 2. Install Airborne Sound Reducing Floor/Ceiling Assemblies (2 points)
	Option 1. Sound Transmission Design and Verification
	Option 2. Multifamily Sound Transmission Standards

	Part 3. Install Impact Noise Reducing Floor/Ceiling Assemblies (1-3 points)

	R-S02 Quiet Products
	Part 1. Specify and Install Quiet Appliances (1 point)
	Part 2. Install Noise-Reducing Surface Finishes (1 point)

	R-S03 HVAC and Building Service Noise Levels
	Part 1. Design Specification for HVAC and Building Service Noise (1-2 points)
	Part 2. Achieve Indoor Noise Level Thresholds (1-2 points)
	Option 1. Sound Pressure Level and Tonality
	Option 2. Noise Criterion


	R-S04 Environmental Noise Levels
	Part 1. Limit Daytime Community Noise Levels (1-2 points)
	Part 2. Limit Nighttime Exterior Noise Intrusion (1-3 points)


	Materials
	R-X01 Site Assessment and Remediation
	Part 1. Assess and Remediate Soils (2 points)

	R-X02 New Materials Selection
	Part 1. Utilize Integrative Design to Inform Building Product Selection (1-2 points)
	Part 2. Restrict Harmful Substances in Wall and Ceiling Products (1-2 points)
	Part 3. Restrict Harmful Substances in Flooring Products (2 points)
	Part 4. Restrict Harmful Substances in Cabinetry and Millwork (2 points)
	Part 5. Restrict Harmful Substances in Countertops (1 point)
	Part 6. Restrict Harmful Substances in Gypsum Boards (2 points)
	Part 7. Restrict Harmful Substances in Acoustic and Thermal Insulation (1 point)
	Part 8. Restrict Harmful Substances in Plumbing Piping (1 point)

	R-X03 Pest and Pesticide Minimization
	Part 1. Design to Discourage Pests (2 points)
	1. Landscape Design
	2. Pest Exclusion

	Part 2. Implement an Integrated Pest Management (IPM) Plan (1 point)
	Option 1. IPM Plan Development and Implementation
	Option 2. Certified Pest Management


	R-X04 Cleaning Products and Practices
	Part 1. Improve Cleaning Practices (1 point)
	Part 2. Select Preferred Cleaning Products (1 point)

	Appendix R-X1

	Mind
	R-M01 Nature and Place
	Part 1. Provide Connection to Nature (1 point)
	Part 2. Provide Connection to Place (1 point)

	R-M02 Design for Reassurance
	Part 1. Design Secure Main Entrances (1 point)
	Part 2. Support Secure Mail and Parcel Delivery (1 point)
	1. Secure Mail Delivery
	2. Secure Parcel Delivery

	Part 3. Install Security Systems (1 point)
	Part 4. Provide Layout and Orientation for Reassurance (2 points)

	R-M03 Digital Connection
	Part 1. Facilitate Digital Connectivity (1-2 points)

	R-M04 Household Storage
	Part 1. Provide Sufficient Storage (1 point)

	R-M05 Space Management
	Part 1. Provide Flexible Space (1 point)
	Part 2. Design for Privacy (1 point)
	Part 3. Accommodate Various Household Sizes (1 point)


	Community
	R-C01 Universal Design
	Part 1. Design for Visitability (1 point)
	Part 2. Design for Livability: Kitchen (1 point)
	Part 3. Design for Livability: Bathroom (1 point)
	Part 4. Design for Livability: Wayfinding, Transitions and Access (1 point)

	R-C02 Housing Equity
	Part 1. Select Equitable Sites (2 points)
	Part 2. Allocate Affordable Units (1-3 points)
	Part 3. Implement Fair Housing (1 point)

	R-C03 Integrative Design
	Part 1. Facilitate Stakeholder Engagement (1 point)

	R-C04 Healthy and Inclusive Construction Sites
	Part 1. Address Construction Hazards Through Design (1 point)
	Part 2. Support Health and Well-Being in Construction (1 point)
	Part 3. Promote Diversity, Equity and Inclusion in Construction (1 point)
	Part 4. Hire Diverse Construction Businesses (1 point)

	R-C05 Resident Education
	Part 1. Provide an Educational Guide (1 point)

	R-C06 Disaster Resilience
	Part 1. Design for Resilience (1 point)
	Part 2. Provide Backup Power (1 point)
	Part 3. Provide Emergency Response Support (1 point)

	R-C07 Fire Mitigation
	Part 1. Prioritize Low Fire Risk Locations (1 point)
	Part 2. Install Fire Risk Mitigation Measures (1 point)
	Part 3. Install Sprinkler Systems in Dwelling Units (1 point)


	Innovation
	R-I01 WELL Innovations
	Part 1. Propose Innovation (1 point)
	Part 2. Propose Innovation (1 point)
	Part 3. Propose Innovation (1 point)
	Part 4. Propose Innovation (1 point)
	Part 5. Propose Innovation (1 point)
	Part 6. Propose Innovation (1 point)
	Part 7. Propose Innovation (1 point)
	Part 8. Propose Innovation (1 point)
	Part 9. Propose Innovation (1 point)
	Part 10. Propose Innovation (1 point)

	R-I02 WELL Accredited Professional (WELL AP)
	Part 1. Engage WELL AP (1 point)

	R-I03 Residential Green Programs
	Part 1. Achieve Residential Green Program (3 points)

	R-I04 Carbon Accounting, Disclosure & Reduction
	Part 1. Assess Carbon Emissions (1-2 points)
	Part 2. Set Carbon Goals (2 points)
	Part 3. Meet Carbon Goals (2 points)


	Verification Method Types
	References




