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THE WELL BUILDING STANDARD® EXECUTIVE SUMMARY

The WELL Building Standard (WELL) focuses on the people in the building.

Over the last decade, green building standards and standard-setting organizations have made significant
strides towards the market transformation of the building industry, resulting in a rapid expansion of green
buildings and environmentally conscious building practices throughout the world.

Over the same period, strategies to enhance human health and well-being have played a relatively small role in
the evolution of building standards. We believe that the time has come to elevate human health and comfort to
the forefront of building practices and reinvent buildings that are not only better for the planet, but also for
people.

1. This is the first standard of its kind that focuses solely on the health and wellness of building occupants.

2. WELL identifies 100 performance metrics, design strategies, and policies that can be implemented by the
owners, designers, engineers, contractors, users and operators of a building.

3. WELL is based on a thorough review of the existing research on the effects of spaces on individuals and has
been advanced through a thorough scientific and technical review.

4. In order to achieve the requirements of the WELL Building Standard, the space must undergo a process
that includes an on-site assessment and performance testing by a third party.
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A Wellness Standard for Buildings

The WELL Building Standard marries best practices in design and construction with evidence-based
health and wellness interventions. It harnesses the built environment as a vehicle to support human health,
well-being and comfort. WELL Certified” spaces and WELL Core and Shell Compliant” developments can
lead to a built environment that helps to improve the nutrition, fitness, mood, sleep, comfort and performance
of its occupants. This is achieved in part by implementing strategies, programs and technologies designed to
encourage healthy, more active lifestyles and reducing occupant exposure to harmful chemicals and pollutants.

This document presents the overall strategies, performance targets, certification and adherence steps required
for projects to meet the WELL Building Standard.

WELL Building Standard v1 is applicable for commercial and institutional buildings and can be applied to
three types of projects:

1. New and Existing Buildings, for WELL Certification
2. New and Existing Interiors, for WELL Certification
3. Core and Shell developments, for WELL Compliance

Future refinements will address the specific requirements of multifamily residences, retail and restaurants, sports
facilities and convention centers, schools and healthcare facilities. Projects representing these building sectors are
invited to join our ongoing pilot program.

Enhanced Options to the WELL Building Standard

The WELL Building Standard is a dynamic rating system. As the intersection between design and human health
evolves, we strongly believe in the importance of advancing alongside. The WELL Building Standard (WELL)
v1.0 was launched in October 2014, and as part of the development process, enhanced options to the standard
incorporate early user feedback, including simplifications, language enhancements and additional clarifications to
certain feature requirements.

The enhanced options fall into four categories: 1) organization of requirements focused on better usability;
2) simplification based on user feedback including additional options to provide more flexibility in achieving the
feature requirements; 3) addition of new requirements to the standard to strengthen the system; and 4) clarification,
or minor adjustments to improve some of the language.

As part of the enhancements, WELL typologies have been renamed:
e New Construction has been renamed to New and Existing Buildings.
e Tenant Improvement has been renamed to New and Existing Interiors.

e Performance Verification, formerly WELL Commissioning, differentiates WELL from other programs and
ensures through on-site testing that the health and wellness requirements in WELL are being delivered.

WELL Building Standard v1 Introduction 2



ORGANIZATIONAL STRUCTURE

WELL is the culmination of seven years of rigorous research in collaboration with leading physicians, scientists
and industry professionals. The WELL Building Standard® was pioneered by Delos, is administered by the
International WELL Building Institute” (IWBI™), and is third-party certified through IWBI's collaboration with
Green Business Certification Inc. (GBCI) — the certification body for the LEED Green Building Rating System.

International WELL Building Institute, PBC (IWBI)

IWBI is a public benefit corporation whose mission is to improve human health and well-being through the
built environment. Public benefit corporations like IWBI are an emerging U.S. structure for corporations
committed to balancing public benefits with profitability — harnessing the power of private capital for greater
good. IWBI administers the WELL Building Standard (WELL) — a performance-based system for measuring,
certifying, and monitoring features of buildings that impact the health and wellbeing of the people who live,
work, and learn in them. Fulfilling the vision of IWBI Founder Paul Scialla, IWBI has a pioneering altruistic
capitalism model that will address social responsibility and demonstrate a sustainable model for philanthropy.
IWBI has committed to direct 51% of net profits received from WELL Certification project fees toward charitable
contributions and impact investment focused on health, wellness, and the built environment. IWBI was established
by Delos in 2013 pursuant to a Clinton Global Initiative commitment to improve the way people live by
developing spaces that enhance occupant health and quality of life by sharing the WELL Building Standard
globally.

Delos Living LLC

Delos® is pioneering the integration of health and wellness technologies into the places we live, work and learn.
By placing health and wellness at the center of design, construction, technology and programming decisions,
Delos is transforming our homes, offices, schools and other indoor environments into spaces that actively
contribute to human health and well-being.

Alignment with Green Building Standards

The WELL Building Standard is designed to work harmoniously with the LEED Green Building Rating System,
the Living Building Challenge and other leading global green building standards. We encourage projects to
pursue both WELL and standards that address environmental sustainability.

WELL Building Standard v1 Introduction 3



WELLNESS - A COMPLEX ISSUE

Comprehensive and interdisciplinary approaches are necessary to meaningfully address the complex issues of
human health and well-being. A narrow focus on select aspects of health is inadequate to the task. Many
factors of the physical environment have a significant impact on day-to-day health and productivity, but it is often
the interactions between multiple environmental factors that matter most. A growing body of research supports
these claims but little has been done to translate research into practice. The WELL Building Standard® therefore
draws from multiple disciplines of scientific study, and presents an integrated approach that reinvents the built
environment around its occupants, transforming the places we live, work and learn into systems intended to
promote and improve human health and well-being.

Interactions Between Humans and the Built Environment

Traditional healthcare delivery systems primarily focus on addressing health after people have already become
sick. With rising costs and the increased burden of chronic diseases such as diabetes, cardiovascular disease and
cancer, people are turning to more lifestyle-oriented and preventative approaches to health. The WELL Building
Standard is founded on the understanding that facets of our environment interact with personal, genetic and
behavioral factors to shape our overall health and well-being. WELL recognizes that many behaviors are
subconsciously dictated by external cues, and thus it carefully considers interactions between humans and the built
environment that shape not only our physical health but also our behavior.

The Basis for the WELL Building Standard

The WELL Building Standard v1 is the product of seven years of research and development culminating with
an expert review process encompassing a scientific, practitioner and medical review. The WELL Building Standard
was developed by integrating scientific and medical research and reviewing existing literature on environmental
health, behavioral factors, health outcomes and demographic risk factors. By compiling leading practices in
building design and management and referencing existing standards and best practice guidelines set by
governmental and professional organizations, WELL works to harmonize and clarify existing thresholds and
requirements. Where important issues have not been adequately addressed by the literature, the WELL
Building Standard relies on expert consultation as the basis for defining performance requirements.

WELL is in large part performance-based; in most cases, specific, measurable “markers” (thresholds) are
provided that must be met. In other cases, particular strategies are required, as strong evidence suggests there
are benefits to implementation.

Overall, the WELL Building Standard is designed to comprehensively cover the various individual needs of
building occupants while also building a common foundation for measuring wellness in the built environment.

WELLographies™

A rich body of research supported the development of the underlying concepts and requirements of the WELL
Building Standard. A review of this literature is described in a series of WELLography" publications. The
WELLographies will provide the content and references for all main topics that constitute the WELL Building
Standard. WELLographies cite major regulatory guidelines, position statements from trusted organizations,
medical and scientific literature and well-established best practice guidelines on the topics covered in WELL.
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ORGANIZATION OF THE WELL BUILDING STANDARD®

The WELL Building Standard is organized into seven categories of wellness called Concepts: Air, Water,
Nourishment, Light, Fitness, Comfort and Mind.

WELL Building Standard Features, Parts and Requirements

The seven Concepts are comprised of 102 features. Every feature is intended to address specific aspects of
occupant health, comfort or knowledge. Each feature is divided into parts, which are often tailored to a specific
building type. This means that depending on the building type (e.g., New and Existing Interiors or Core and
Shell), only certain parts of a given feature may be applicable. Within each part are one or more requirements,
which dictate specific parameters or metrics to be met. In order for a project to receive credit for a particular
feature, all of its applicable component parts specifications must be satisfied.

Features can be:
e Performance-based standards that allow flexibility in how a project meets acceptable quantified thresholds

e Prescriptive standards that require specific technologies, design strategies or protocols to be
implemented

Preconditions

WELL features are categorized as Preconditions—necessary for all levels of WELL Certification or WELL Core and
Shell Compliance. These features represent the core of the WELL Building Standard. Preconditions can be
thought of as the foundation for wellness in the built environment. It is important to note that for certification or
compliance to be awarded, all applicable Preconditions must be met.

Optimizations

Optimizations are not required to achieve Silver level certification, but create a flexible pathway towards Gold and
Platinum level certification. WELL Core and Shell Compliance requires at least one Optimization per Concept.
These features include optional technologies, strategies, protocols and designs. IWBI recommends that all
projects strive to achieve as many Optimizations as possible.

LEVEL OF PRECONDITIONS THAT OPTIMIZATIONS THAT

SIANDARBVERSION ACHIEVEMENT MUST BE ACHIEVED MUST BE ACHIEVED

Silver Certification All applicable
WELL Building

Standard®

Platinum Certification All applicable 80% of applicable

WELL Pilot _— . ) .
Standards Gold Certification All applicable 40% of applicable
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Feature Intents in the WELL Building Standard

Each WELL Building Standard feature is designed to address issues that impact the health, comfort or knowledge
of occupants. Many features intended to improve health are supported by existing government standards or
other standard-setting organizations. Some features are intended to change behavior through education and
corporate culture, providing, for example, information and support for making positive lifestyle choices.

Wellness and Body Systems

Each feature of the WELL Building Standard is ascribed to the human body systems that are intended to
benefit from its implementation. This enables project teams to classify the intended benefits of each WELL
feature and develop a comprehensive set of strategies. While there are different ways to group the body’s various
systems, the WELL Building Standard considers each feature's impact on the following categories of body
systems:

WELL Building Standard v1 Introduction 7



Cardiovascular System

The cardiovascular system consists of the heart, vessels and blood. Its primary function is
to supply nutrients and remove waste from the body tissues. However, stress, unhealthy
diets and lifestyle choices, and exposure to environmental pollutants can negatively
impact cardiovascular health and lead to the development of chronic conditions that
reduce quality of life.

The WELL Building Standard addresses factors that play a vital role in cardiovascular
health: stress, nutrition, fitness and environmental pollutants. Comfort features
mitigate stress and help to maintain hormonal balance in the body. Healthy diets and
active lifestyles control body weight and strengthen the muscles of the heart. Elimination
of environmental pollutants in air, such as tobacco and VOCs — which directly harm the
heart and vessels — also contribute towards good cardiovascular health.

Digestive System

The digestive system consists of the mouth, esophagus, stomach, small and
large intestines, and the auxiliary organs — liver and pancreas — that produce digestive
hormones and enzymes. This complex system is responsible for nutrient breakdown,
absorption and assimilation. In addition, the gut is the largest reservoir of bacteria, which
assist in digestion and play a role in immune health. These critical functions can be
compromised by poor dietary habits and stress, as well as by microbes and
environmental pollutants in the foods we eat and the surfaces that we touch.

The features of WELL support interventions that reduce factors that negatively
impact digestive health. Comfort features mitigate stress, which affects the health and
function of the microbiome. Proper diets help to limit the consumption of foods and
substances that cause digestive discomfort and allergic reactions. Treatment of surfaces
ensures that microbes and toxins do not enter our digestive system via our foods.
Together, the features of WELL contribute towards maintaining optimal digestive and
overall health.

Endocrine System

The endocrine system is made up of hormone-secreting glands. Hormones are
chemical compounds that regulate many important processes including growth,
immunity, metabolism, reproduction, mood and digestion. Unfortunately, stress,
environmental pollutants and many of today’s foods and products contain chemicals
that disrupt the function of the endocrine system and can cause a variety of health
problems.

The features of the WELL Building Standard aim to mitigate or eliminate exposure
to potentially harmful endocrine system disruptors. Comfort features help to reduce
stress that can lead to chronic health conditions. Nourishment features limit the
ingestion of compounds that mimic hormones and disrupt proper endocrine regulation.
Elimination of environmental pollutants prevents the exposure to toxins and
compounds that interfere with the endocrine regulation of many of the body’s functions.

WELL Building Standard v1 Introduction




Immune System

The immune system is a complex cohort of highly specialized cells, proteins, tissues
and organs that make up the body's defense system against internal and foreign
disease-causing agents. It is affected by the cumulative effect of toxins, poor sleep,
nutrition and excessive stress. Failure to maintain proper immune function can increase
the incidence of infections by bacterial and viral pathogens, and contribute towards
the development of chronic conditions such as arthritis, diabetes, cardiovascular or
respiratory disease and even cancer.

The features in the WELL Building Standard aim to promote and enhance immune
health. The use of non-toxic materials limits the exposure to chemicals that weaken the
immune function. Water and air filtration systems limit the exposure to bacterial and viral
pathogens and allergens. In addition, WELL includes features that reduce stress and
improve nutrition and fitness, which help strengthen the immune system.

Integumentary System

The skin, hair and nails form the outer layer of the body, or the integumentary system.
It functions to protect internal organs from impact, prevents water loss, regulates
body temperature and protects the body against foreign pathogens and harmful toxins.
The skin is also a host to a large community of symbiotic microorganisms that produce a
moisturizing layer and aid in immune function.

The WELL Building Standard helps to maintain integumentary system integrity, as
this system provides the first line of defense against injury and/or infections. In
addition, it requires that building materials are absent of toxins that could be harmful
if absorbed through the body’s outermost layers.

Muscular System

The human muscular system is comprised of skeletal, smooth and cardiac muscle.
It supports posture, movement, blood circulation and digestion. The muscular system is
also responsible for generating heat through the contraction of muscles. Balanced diet
and physical activity greatly affect muscular health, as they ensure that the muscles
receive adequate nutrients for proper development and function.

The WELL Building Standard contains features that are designed to encourage or
enhance the opportunities for safe physical activity, promoting an active lifestyle. To
complement this, ergonomic designs are intended to reduce the likelihood of ligament
strain and muscular injuries. Other features promote the use of active furnishings or
design principles that encourage small amounts of physical activity throughout the day
and reduce sedentariness.

WELL Building Standard v1 Introduction
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Nervous System

The nervous system includes the central nervous system, made up of the brain and spinal
cord, and the peripheral nervous system, composed of nerves. The nervous system
is directly and indirectly responsible for controlling nearly every bodily process,
including movement, cognitive processes and maintenance of vital organ functions.

The WELL Building Standard places the utmost importance on supporting neurologic
and cognitive function through a variety of interventions. Features work to limit the
exposure to environmental toxins in air and water, encourage balanced diets and
optimal levels of physical activity, and enhance sleep quality and mitigate stress through
the implementation of a variety of comfort measures.

Reproductive System

The reproductive system consists of hormone-secreting glands in the brain and
the reproductive organs. Failure to maintain proper reproductive health can have
negative consequences on overall health. Further, the effects of this system are broad-
reaching and can have an impact on personal and prenatal health.

The WELL Building Standard introduces features intended to help protect
reproductive health. Proper diet and exercise are two important factors that are
addressed by WELL; these are complemented by ergonomic and toxin avoidance
strategies that help support reproductive health.

Respiratory System

The respiratory system includes the mouth, nose, diaphragm, the trachea and the
airways that reach deep into the lungs. The respiratory system works in tandem with the
circulatory system in order to provide oxygen and remove carbon dioxide from the body
tissues.

The features of the WELL Building Standard help to promote optimal respiratory
system function by improving the quality of the air we breathe, limiting exposure to
molds and microbes and by improving access to opportunities for greater fitness.
Elimination of VOCs and particulate matter from ambient air helps to prevent direct
damage to the lungs. Mitigation of molds and microbes reduces the incidence of
infections and allergic reactions. Fitness features help to improve lung function and the
overall strength of the respiratory system.

WELL Building Standard v1 Introduction
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Skeletal System

The skeletal system provides support and movement, protects internal organs
against impact, stores minerals, produces blood cells and aids in hormone regulation.
Similarly to the closely related muscular system, skeletal health is strongly affected by
proper nutrition and adequate levels of physical activity.

The WELL Building Standard is grounded in the latest research in universal design
and ergonomics to improve posture and alignment and limit physical stress. In
addition, features provide guidelines for fitness and nutrition that are designed to
support skeletal system health and function.

Urinary System

The urinary system consists of the kidneys, ureters, bladder and the urethra. The
urinary system serves a number of critical functions, including the filtration of toxins,
balance of blood pH and electrolytes, maintenance of blood pressure and the
elimination of waste through urine. The kidneys are sensitive organs that can be
damaged by exposure to toxins, chronic high blood pressure, and excessive quantities
of alcohol or medications.

The features of the WELL Building Standard help to support urinary health by
reducing stress and exposure to toxins and infection-causing pathogens. Comfort
features that reduce stress prevent the likelihood of high blood pressure and
hormone levels that negatively affect urinary function. Restriction of toxins and
pathogens helps to limit the incidence of urinary infections and other potentially serious
problems.

WELL Building Standard v1 Introduction
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PROJECT TYPOLOGIES

The features of the WELL Building Standard® can be applied across many real estate sectors, but the
version presented herein is applicable to commercial and institutional office buildings. Furthermore, not all WELL
features apply to all office buildings, depending on the stage of construction. WELL v1 is therefore further
organized into typologies, which take into account the specific set of considerations that are unique to a
particular building type or phase of construction. For WELL v1, there are three project typologies.

TYPOLOGY PRECONDITIONS OPTIMIZATIONS
New and Existing Buildings Certification

New and Existing Interiors Certification

Core and Shell Compliance

New and Existing Buildings

Entire buildings present opportunities for implementation of the greatest number of WELL features. This project
typology applies to new and existing buildings and addresses the full scope of project design and construction as
well as aspects of building operations. It is relevant for office buildings where a minimum of 90% of the total floor
area is occupied by the building owner and is operated by the same management (i.e., up to 10% of the building
may be occupied by a different tenant or operated by different management). For example, a large office building
may rent out the ground floor for retail or restaurant purposes; in these cases, the non-office area would not be
subject to requirements of the WELL Building Standard or used in area calculations.

New and Existing Interiors

This project typology is relevant for office projects only occupying a portion of the space in a building, or those
that occupy an entire existing building not undergoing major renovation. In buildings that are WELL Core &
Shell Compliant”, some WELL features may already apply towards New and Existing Interiors certification, making
certification easier. WELL Certification is also possible in buildings that have not first achieved WELL Core and Shell
Compliance.

Core and Shell Compliance

WELL Core and Shell Compliance is available for building projects seeking to implement fundamental features
into the entire base building for the benefit of future tenants. The Core and Shell typology addresses the building
structure, window locations and glazing, building proportions, heating, cooling and ventilation systems, and
fundamental water quality. This typology also encourages consideration of the site in relation to amenities and
opportunities for wellness. Core and Shell is appropriate for projects in which up to 25% of the project area is
controlled by the building owner (i.e., 75% or more of the project space is fitted out/occupied by tenants).

Independent of the portion of the building controlled by the owner, 100% of the building must adhere to the
requirements of Core and Shell Compliance.

For projects to be WELL Core & Shell Compliant”, all Preconditions are required, as well at least one Optimization
from every Concept. WELL Certification is not applicable to Core and Shell projects given that indoor environmental
quality and tenant policy have not been established in all parts of the building. Core and Shell Compliance is not
described as certification — it is a verified compliance path that will assist in streamlining applications for WELL
Certification for New and Existing Interiors. WELL Core and Shell Compliance is a one-time determination that is
based on the condition of the building on the date of award.

WELL Building Standard v1 Introduction 12



PILOT PROGRAM

Given the unique opportunities and challenges presented by different building types, additional time and
resources are needed to aggregate the necessary scientific and institutional support to refine the WELL Building
Standard® to the specific needs of additional project types. As such, pilot programs are in development to test
and refine how WELL can best apply to different space types. The WELL Building Standard is a continuously
evolving program that is updated as improved evidence and technologies become available. The following
pilot standards have been released:

Multifamily Residential

Multifamily Residential applies specifically to projects with at least five dwelling units in a single building
with common structural elements. Projects that qualify include apartments, condominiums, townhouses and
other residential complexes within all market thresholds - affordable housing, market-rate and luxury.
Single-family homes and duplexes are not part of the residential pilot.

Educational Facilities

Places of learning, including elementary schools, middle schools, high schools and higher education facilities
must provide for the needs of teachers and students of all ages. Educational Facilities applies to projects where
dedicated staff are employed for instructional purposes, and students can be of any age. Courses may cover any
range of topics, and facilities may be typified by fully scheduled days, or distinct classes that students enroll in at
will.

Retail

Retail centers, including boutique shops and big-box stores, are another opportunity to design and
construct buildings to the WELL Building Standard. Retail spaces are unique in that they simultaneously house
and cater to two distinct groups: the transient consumer and the staff, who spend many more hours in the facility.
Retail applies to locations where consumers can view and purchase merchandise on-site, and staff are employed
to assist in the sale of products. The Retail pilot standard is applicable to both owner- and tenant-occupied
projects, and to both those in stand-alone buildings and those integrated into larger structures.

Restaurant

Away-from-home meals constitute a significant source of nourishment for many, making restaurants a crucial
place for health and wellness intervention. The design of eating spaces and the way foods are presented can subtly
nudge occupants towards specific behaviors and help make healthy eating decisions. Restaurants applies to
locations where a customer purchases food and dines on-site, and includes indoor or outdoor seating. The
establishment may include wait staff that tend to customers, or be self-serve. The Restaurant pilot standard
does not include take-out only establishments, or establishments whose primary source of revenue derives from
the sale of alcoholic beverages. Further, the Restaurant pilot standard only applies to dining spaces—it does not
cover kitchens in which food is prepared (see Commercial Kitchen).

Commercial Kitchens

Commercial Kitchens applies to locations where cooks prepare food for other building users. The kitchen
component of a space requires specific considerations relating to ventilation and contamination. It is not
applicable to office kitchenettes or home kitchens. In general, spaces subject to local health inspection are likely
to use this pilot standard. Commercial Kitchen is always paired with another standard, such as Restaurant or
Education. For example, the Commercial Kitchen pilot standard may be coupled with the Restaurant pilot
standard to cover both
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the food preparation and customer dining spaces, respectively. This pilot standard may also be paired with
WELL v1 for commercial and institutional offices if projects feature kitchens with associated food-service staff
engaged in food preparation activities on-site.

The following pilots are in various phases of development:

Exercise Facilities

Some facilities, such as gymnasiums and spas, require stricter standards of hygiene and safety because
such environments involve frequent dermal contact with surfaces shared across large numbers of people. WELL
features must address the challenging nature of the interior environments of these types of facilities, the
number and turnover rate of occupants, and their degree of physical activity.

Public Assembly

Large public buildings, such airports, convention centers, stadiums, and sport or event complexes must serve
large volumes of people and provide a wide variety of functions. WELL features that apply to these building
types must address the complexity, size, and variety and volume of users that frequent these environments.

Healthcare

Healthcare facilities care for the most vulnerable. WELL features that apply to hospitals, clinics, medical offices
and nursing homes must address the needs of the ill and recovering, creating conditions that are conducive to
healing by alleviating stress, mitigating the spread of disease, providing nutritious food and improving occupant
comfort.

WELL Building Standard v1 Introduction 14



WELL CERTIFICATION

Projects may become certified or compliant if a sufficient number of features are satisfied. To maintain
WELL Certification, spaces must be recertified a minimum of every three years because building conditions can
deteriorate over time to the point of adversely affecting the health and wellness of occupants.

The full process for WELL Certification and WELL Core and Shell Compliance is outlined in the
Certification Guidebook.

Project Registration

Projects seeking to achieve WELL Certification or WELL Core and Shell Compliance must be registered with
IWBI through WELL Online, the official online registration and project management system for WELL. Project
teams may register at any point as they progress through the design and development process. However, it is
advantageous to register as close to the beginning of the process as possible so that strategies to meet the WELL
Building Standard® can be integrated from the very beginning.

WELL Accredited Professionals

IWBI oversees the WELL Accredited Professional (WELL AP) program. WELL APs are trained on the conceptual
and applied frameworks of WELL and experienced in its application on registered and certified WELL projects
and can help guide projects to successful certification or compliance awards.

Documentation Submission and Review

Verification that the requirements of the WELL Building Standard have been met necessitates detailed
documentation. Project teams are expected to provide various documents attesting to the satisfaction of certain
parts of features (See Appendix D for more information).

Performance Verification

Since large parts of the WELL Building Standard are based on building conditions, IWBI uses Performance
Verification as a process for on-site assessments. These inspections and measurements include tests related to air
and water quality and sound and light levels. It is a process distinct from traditional building commissioning, and
assures that the building is performing as intended in accordance to the WELL Building Standard.

Performance Verification is completed by an authorized WELL Assessor who will usually spend one to three days
in the building to validate the project’s design documentation and to complete a series of performance tests,
spot-checks and measurements spanning all WELL Concepts. Testing is completed according to IWBI's sampling
protocols based on the size and type of the project, and samples are sent to third-party labs for analysis.

Any WELL feature is subject to verification on-site by a WELL Assessor during Performance Verification—even those
accounted for by documentation. The assessor may therefore provide additional documentation generated during
spot-checks or spot-measurements for final consideration, in the form of an inspection document.

Scoring

In evaluating adherence to the WELL Building Standard, a project’s assessor will grade each Concept
independently on a numerical scale. While this Concept-by-Concept analysis is used initially to ensure that all
Preconditions per Concept are met, the final WELL Score is calculated based on the total Preconditions and
Optimizations achieved across the board—not as a function of averaging independent Concept scores.
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Failure to achieve any Precondition in any Concept will preclude the award of WELL Certification or Core and
Shell Compliance. If all Preconditions are satisfied, higher levels of certification award are possible. In evaluating
award levels, all Optimization features are treated equally.

Concept scores are calculated as follows for the number of WELL features applicable to a specific typology:
Total Preconditions = TP
Preconditions Achieved = PA
Total Optimizations = TO
Optimizations Achieved = OA
Wellness Score = WS

PA PA
FAIL: ( p ) < 1then WS = ( P ) x 5 (rounded down to nearest whole number)
PA OA
PASS: f p = TthenWS = 5 + - x 5 (rounded down to nearest whole number)

Scoring calculations may be affected by whether or not certain Optimizations are applicable to the project
scope. For example, some Optimizations deal specifically with food service or mechanically circulated air. If such
concerns are not relevant to the project, then these Optimizations are excluded from the Total Optimizations (TO)
count. See WELLCertified.com for more information and tools for assisting in scoring calculation.

The example below shows an office that successfully meets the requirements of the New and Existing
Buildings typology. With all Preconditions met and 29 Optimizations met (assuming all Optimizations are
applicable to the project), it will receive the scores calculated as shown.

PRECONDITIONS OPTIMIZATIONS
CONCEPT CONCEPT SCORES
APPLICABLE ACHIEVED APPLICABLE ACHIEVED
Air
Water

Nourishment

Light

Fitness

Comfort
\Y/Tale!

Total and
WELL Score

Lower scores (0 — 4) comprise the compulsory Precondition features; a score less than 5 would denote failure to
meet the Preconditions in that Concept and thus failure for overall certification or compliance. Silver scores (5 — 6)
mean that all compulsory Precondition features have been met in the Concept. Gold scores (7 — 8) and Platinum
scores (9 — 10) comprise the non-compulsory Optimizations.
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WELL Scorecard

The WELL Scorecard is the aggregate of all of the
WELL Scores for each Concept. The scorecard shows
Gold level certification for the previous building
example.

Recertification Requirements

STANDARD®

After a  maximum of three vyears, WELL
Certified” projects must undergo Performance

Verification again and apply for recertification to WELL SCORECARD
Cf | || ]|
C| |

verify that the building continues to perform in
accordance with the requirements of the WELL
Building Standard. During this period, annual data
must be submitted for the features that require
more frequent reporting. WELL Core and Shell LIGHT
Compliance is a one-time determination, and as such FITNESS
recertification is not applicable to WELL Core & COMFORT
Shell Compliant™ buildings.

WATER
NOURISHMENT

Project scores may change at the time of
recertification if additional improvements have
been made or if WELL features have not been
properly maintained. It is possible for the building’s
certification to be revoked if the quality of the
interior environment declined considerably since
initial certification. Projects may also submit evidence
of achievement of additional features to improve their
certification level at this time.
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WELL BUILDING STANDARD® FEATURES MATRIX

This table shows which features are Preconditions and Optimizations for the different typologies of the standard
for commercial and institutional offices. Refer to the tables in the beginning of each concept for details about the
applicability of specific parts.

For occupied spaces to obtain WELL Certification, all Preconditions are required for the Silver level and
completion of Optimizations allow projects to receive higher award levels. For Core and Shell projects to achieve
WELL Compliance, all Preconditions are required, as well as at least one Optimization from every concept.

‘ COMPLIANCE OPTIMIZATION Core and New and Existing | New and Existing
CERTIFICATION OPTIMIZATION Interiors Buildings

Air quality standards
02 Smoking ban
03  Ventilation effectiveness
04  VOC reduction
05  Airfiltration
06  Microbe and mold control
07  Construction pollution management
08  Healthy entrance
09  Cleaning protocol
10 Pesticide management
" Fundamental material safety
12 Moisture management
13 Airflush
14 Airinfiltration management
15 Increased ventilation
16 Humidity control
17 Direct source ventilation
18 Air quality monitoring and feedback
19 Operable windows
20 Outdoor air systems
21 Displacement ventilation
22 Pest control
23 Advanced air purification
24 Combustion minimization
25 Toxic material reduction
26 Enhanced material safety
27 Antimicrobial activity for surfaces
28  Cleanable environment
29  Cleaning equipment
Water
30  Fundamental water quality
31 Inorganic contaminants
32 Organic contaminants
33 Agricultural contaminants
34 Public water additives
35  Periodic water quality testing
36 Water treatment

37 Drinking water promotion
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COMPLIANCE PRECONDITION OPTIMIZATION
CERTIFICATION PRECONDITION OPTIMIZATION

Nourishment

Core and

WELL Building Standard v1

38 Fruits and vegetables
39  Processed foods
40  Food allergies
41 Hand washing
42 Food contamination
43 Artificial ingredients
44 Nutritional information
45  Food advertising
46 Safe food preparation materials
47 Serving sizes
48  Special diets
49  Responsible food production
50  Food storage
51 Food production
52 Mindful eating
Light
53 Visual lighting design
54 Circadian lighting design
55 Electric light glare control
56  Solar glare control
57  Low-glare workstation design
58  Color quality
59  Surface design
60  Automated shading and dimming controls
61 Right to light
62 Daylight modeling
63 Daylighting fenestration
64 Interior fitness circulation
65 Activity incentive programs
66 Structured fitness opportunities
67 Exterior active design
68  Physical activity spaces
69 Active transportation support
70 Fitness equipment
71 Active furnishings
Comfort
72 ADA accessible design standards
73 Ergonomics: visual and physical
74 Exterior noise intrusion
75  Internally generated noise
76 Thermal comfort
77 Olfactory comfort
78  Reverberation time
79  Sound masking
80  Sound reducing surfaces
81 Sound barriers
82  Individual thermal control
83  Radiant thermal comfort

Introduction

New and Existing New and Existing
Buildings

Interiors
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COMPLIANCE
CERTIFICATION

PRECONDITION
PRECONDITION

OPTIMIZATION
OPTIMIZATION

Core and New and Existing New and Existing

Health and wellness awareness
85  Integrative design
86 Post-occupancy surveys
87  Beauty and design |
88  Biophilia | - qualitative
89  Adaptable spaces
90  Healthy sleep policy
91 Business travel
92 Building health policy
93 Workplace family support
94 Self-monitoring
95  Stress and addiction treatment
96 Altruism
97 Material transparency
98  Organizational transparency
99  Beauty and design Il
100  Biophilia Il - quantitative
101 Innovation feature |
102 Innovation feature |l

WELL Building Standard v1

Introduction
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BACKGROUND

Clean air is a critical component to our health. Air pollution is the number one environmental cause of premature
mortality, contributing to 50,000 premature deaths annually in the United States and approximately 7 million, or
one in eight premature deaths worldwide.

Globally, outdoor air quality is deteriorating due to pollution from traffic, construction, agricultural activity,
combustion sources and particulate matter. Because ambient air diffuses easily, even distant sources of pollution
have a huge impact on the more than 15,000 liters of air we breathe every day. Indoor air quality can be
degraded by these outdoor sources, as well as by off-gassing from building materials, indoor combustion
sources and water leaks. Poor ventilation practices can fail to address these sources, exposing us to volatile
organic compounds (VOCs), polycyclic aromatic hydrocarbons (PAHs) and microbial pathogens. Another way in
which indoor air quality may be diminished is via surfaces, which can accumulate airborne germs. All of these
contaminants contribute to a range of negative health outcomes such as asthma, allergies and other upper
respiratory illnesses. In addition, air quality issues can diminish work productivity and lead to sick building
syndrome (SBS), where no disease or cause can be identified, yet acute health effects are linked to time spent in
a building. SBS symptoms include various nonspecific symptoms such as eye, skin and airway irritation, as well as
headache and fatigue.

The reactions people have to air pollutants vary widely and depend on multiple factors including the
concentration of the contaminant, the rate of intake and the duration of exposure. Pollution source avoidance,
proper ventilation and air filtration are some of the most effective means of achieving high indoor air quality. In
the U.S., the Environmental Protection Agency (EPA) sets National Ambient Air Quality Standards (NAAQYS)
according to ongoing research and monitoring. These Standards have been credited with dramatic
improvements in outdoor air quality, and create exposure limits based on both duration of exposure and
concentration for the six major air pollutants: carbon monoxide (CO), lead (Pb), nitrogen dioxide (NO), ozone
(O3), particulate matter (PM1 and PM,.s) and sulfur dioxide (SO,). The WELL Building Standard® expands upon
these requirements by incorporating standards from additional agencies, such as the World Health Organization
(WHO). To help minimize transmission through contact with unsanitary surfaces, the WELL Building Standard
provides an approach that combines the installation of appropriate materials with the implementation of
effective protocols to regularly disinfect targeted areas.

In addition to limiting pollutant and contaminant concentrations, WELL incorporates best practices from industry
organizations, whose guidelines are evidence-based and recommended by professionals. One such group is the
American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE), which regularly updates its
building handbook to include new techniques for enhancing air quality within buildings. Although ASHRAE is a
technical society without a legal mandate, many state and local governments have modeled their codes based on
ASHRAE's standards. In addition, the U.S. Green Building Council's LEED® program continues to set new
standards for both air filtration and building material selection to improve air quality.
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INTENT

The WELL Building Standard for Air promotes clean air through reducing or minimizing the sources of indoor air
pollution, requiring optimal indoor air quality to support the health well-being of building occupants.

AIR FEATURE LEVEL MATRIX

COMPLIANCE OPTIMIZATION Core and New and Existing | New and Existing
CERTIFICATION Shell interiors | Buldings

01 AIR QUALITY STANDARDS
P P P
P P P
P P P
P P P

1: Standards for Volatile Substances

2: Standards for Particulate Matter and Inorganic Gases
3: Radon

02 SMOKING BAN

1: Indoor Smoking Ban
2: Outdoor Smoking Ban

03 VENTILATION EFFECTIVENESS

1: Ventilation Design

2: Demand Controlled Ventilation

3: System Balancing

04 VOC REDUCTION

1: Interior Paints and Coatings

2: Interior Adhesives and Sealants

3: Flooring

4: Insulation

5: Furniture and Furnishings

05 AIRFILTRATION

1: Filter Accommodation P P P
2: Particle Filtration P P P
3: Air Filtration Maintenance P P B
P P P
P P P

06 MICROBE AND MOLD CONTROL
1: Cooling Coil Mold Reduction
2: Mold Inspections

07 CONSTRUCTION POLLUTION MANAGEMENT
1: Duct Protection

2: Filter Replacement

3: VOC Absorption Management
4: Dust Containment and Removal

08 HEALTHY ENTRANCE
1: Permanent Entryway Walk-Off Systems

2: Entryway Air Seal

09 CLEANING PROTOCOL
1: Cleaning Plan for Occupied Spaces
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COMPLIANCE PRECONDITION

CERTIFICATION PRECONDITION

10 PESTICIDE MANAGEMENT

OPTIMIZATION
OPTIMIZATION

Core and New and Existing New and Existing
Shell Interiors Buildings

1: Pesticide Use

i

11 FUNDAMENTAL MATERIAL SAFETY

1: Asbestos and Lead Restriction

2: Lead Abatement

3: Asbestos Abatement

4: Polychlorinated Biphenyl Abatement

5: Mercury Limitation

12 MOISTURE MANAGEMENT

1: Exterior Liquid Water Management

2: Interior Liquid Water Management

3: Condensation Management

4: Material Selection and Protection

13 AIR FLUSH

1: Air Flush

0| U0 T
I II l
i U U, U T

14 AIR INFILTRATION MANAGEMENT
1: Air Leakage Testing

15 [INCREASED VENTILATION
1: Increased Fresh Air Supply

16 HUMIDITY CONTROL

1: Relative Humidity

17 DIRECT SOURCE VENTILATION

1: Pollution Isolation and Exhaust

18 AIR QUALITY MONITORING AND FEEDBACK

1: Indoor Air Monitoring

2: Air Data Record Keeping and Response

3: Environmental Measures Display

19 OPERABLE WINDOWS

1: Full Control

2: Outdoor Air Measurement

3: Window Operation Management

(@) (@)
(@) (@)
(@) (@)
(O] (@) (@)
(O] (@) (@)
(@) (@) (@)

20 OUTDOOR AIR SYSTEMS

1: Dedicated Outdoor Air Systems

21 DISPLACEMENT VENTILATION

1: Displacement Ventilation Design and Application

2: System Performance

22 PEST CONTROL

1: Pest Reduction

2: Pest Inspection

23 ADVANCED AIR PURIFICATION

1: Carbon Filtration

2: Air Sanitization

3: Air Quality Maintenance

WELL Building Standard v1
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COMPLIANCE PRECONDITION OPTIMIZATION
CERTIFICATION PRECONDITION OPTIMIZATION

Core and
Shell

New and Existing
Interiors

New and Existing
Buildings

24 COMBUSTION MINIMIZATION

1: Appliance and Heater Combustion Ban

2: Low-Emission Combustion Sources

3: Engine Exhaust Reduction

4: Construction Equipment

25 TOXIC MATERIAL REDUCTION

1: Perfluorinated Compound Limitation

2: Flame Retardant Limitation

3: Phthalate (Plasticizers) Limitation

4: Isocyanate-Based Polyurethane Limitation

5: Urea-Formaldehyde Restriction

26 ENHANCED MATERIAL SAFETY

“I: Precautionary Material Selection ‘

27 ANTIMICROBIAL ACTIVITY FOR SURFACES

“I: High-Touch Surfaces ‘

28 CLEANABLE ENVIRONMENT

1: Material Properties

2: Cleanability

29 CLEANING EQUIPMENT

1: Equipment and Cleaning Agents

2: Chemical Storage

WELL Building Standard v1 Air
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AIR QUALITY STANDARDS

Pollutants generated indoors can lead to a variety of symptoms and
health conditions. Volatile organic compounds (VOCs), combustion
byproducts and airborne particulate matter are known to trigger
nausea, headaches, asthma, respiratory irritation and allergies. While
ambient outdoor air is often better quality, natural ventilation methods,
operable doors and windows, and general building envelope
infiltration can diminish indoor air quality if external air quality
parameters are poor.

This feature requires an assessor to complete a performance test after
occupancy as an independent means of verifying that the building,
whether naturally or mechanically ventilated, is meeting critical air
quality requirements.

PART 1: STANDARDS FOR VOLATILE SUBSTANCES
The following conditions are met:
a. Formaldehyde levels less than 27 ppb.

b.  Total volatile organic compounds less than 500 pg/m3.

PART 2: STANDARDS FOR PARTICULATE MATTER AND
INORGANIC GASES

The following conditions are met:
a.”  Carbon monoxide less than 9 ppm.
b.2 PM;.5 less than 15 pg/mé3.
3

C. PMi, less than 50 pg/m3.
d.’>  Ozone less than 51 ppb.

PART 3: RADON

Cardiovascular
Endocrine
Immune
Nervous
Respiratory

Core New and New and
and Existing Existing
Shell Interiors Buildings

The following conditions are met in projects with regularly occupied spaces at or below grade:

a." Radon less than 4 pCi/L in the lowest occupied level of the project.

WELL Building Standard v1 Air



SMOKING BAN

Over 42 million adults in the U.S. and over a billion individuals
worldwide are cigarette smokers. In the U.S. alone, smoking tobacco is
related to over 400,000 premature annual deaths. Furthermore, the
average life expectancy of a smoker is 10 years less than that of a non-
smoker. In addition to nicotine, cigarettes contain about 600
ingredients that form over 7,000 compounds when burned, of which at
least 69 are known to be carcinogenic. Secondhand smoke exposes
non-smokers to the same toxins, increasing the number of people
subject to health risks from smoking.

This feature bans smoking in and around buildings, which requires the
implementation of policies to prohibit smoking indoors and adjacent
to the building, along with signage to educate individuals about its
harmful effects.

PART 1: INDOOR SMOKING BAN

Building policy or local code reflects the following:

a.’ Smoking and the use of e-cigarettes is prohibited inside the building.

PART 2: OUTDOOR SMOKING BAN

Signage is present to indicate:
1

Cardiovascular
Digestive
Endocrine
Immune
Integumentary
Muscular
Nervous
Reproductive
Respiratory
Skeletal
Urinary

New and New and
Existing Existing
Interiors Buildings

a. A smoking ban within 7.5 m [25 ft] (or the maximum extent allowable by local codes) of all

entrances, operable windows and building air intakes.

b. A smoking ban on all decks, patios, balconies, rooftops and other regularly occupied exterior

building spaces.

c. The hazards of smoking, in all areas beyond 7.5m of the building entrances (if smoking is permitted
in this areas). These signs are to be placed along all walkways with a distance of not more than 30

m [100 ft] between signs.

WELL Building Standard v1 Air
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03

VENTILATION EFFECTIVENESS

Routine indoor activities including cooking, cleaning, building

Cardiovascular

operations and maintenance and even the presence of occupants Nervous

themselves can degrade air quality. Many indoor pollutants resulting Respiratory
from such activities, including particulate matter and VOCs can cause
discomfort and trigger asthma and eye, nose and throat irritation.
Because it is difficult to test for every potential pollutant, and because
carbon dioxide is easy to detect, carbon dioxide levels serve as a proxy

for other indoor pollutants.

This feature sets a foundation for ventilation rates, which can be
adjusted according to measured concentrations of carbon dioxide. It is
based on ASHRAE requirements for adequate ventilation, which
include separate options for mechanically ventilated and naturally
ventilated buildings. The requirements in this feature—and other
ventilation-related features—follow that same division.

Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: VENTILATION DESIGN [ ¢~ | P | P |

One of the following requirements is met for all spaces:

a.”  Ventilation rates comply with all requirements set in ASHRAE 62.1-2013 (Ventilation Rate Procedure

or IAQ Procedure).

b. Projects comply with all requirements set in any procedure in ASHRAE 62.1-2013 (including the
Natural Ventilation Procedure) and demonstrate that ambient air quality within 1.6 km [1 mi] of the
building is compliant with either the U.S. EPA's NAAQS or passes the Air Quality Standards feature
in the WELL Building Standard for at least 95% of all hours in the previous year.

PART 2: DEMAND CONTROLLED VENTILATION | e P ]

For all spaces 46.5 m2 [500 ft?] or larger with an actual or expected occupant density greater than 25 people per
93 m2[1,000 ft?], one of the following requirements is met:

7 B B .
a. Ademand controlled ventilation system regulates the ventilation rate of outdoor air to keep
carbon dioxide levels in the space below 800 ppm.

7 : . T
b. Projects that have met the Operable windows feature demonstrate that natural ventilation is
sufficient to keep carbon dioxide levels below 800 ppm at intended occupancies.

PART 3: SYSTEM BALANCING - -0 " |

After the HVAC system is installed, the following requirement is met:

a.  After substantial completion and prior to occupancy, the HVAC system undergoes testing and
balancing.
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VOC REDUCTION

Indoor air quality can be degraded significantly by VOCs that off-gas

Cardiovascular

from paints, finishes and other coatings, and also result from the use of Endocrine
. . Immune
cleaning products, air fresheners, personal care products and other it .
. . g . .r ntegumenta
materials brought into the building. VOCs include benzene (classified Ner\?ous Y
by the EPA as a known human carcinogen), formaldehyde and other Respiratory
chemical compounds, which at high concentrations can lead to
irritation of the nose and pharynx, and have been associated with
leukemia, childhood asthma and other respiratory disorders. VOC
levels can be 5 times higher indoors than outdoors.
This feature requires that building finishes be carefully selected to
allow spaces to meet the WELL Air Quality Standards feature. While
not specifically addressed in this feature, note that objects or furniture
made with harmful materials may cause buildup of VOCs if brought
indoors after building completion.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: INTERIOR PAINTS AND COATINGS | e ]

The VOC limits of newly applied paints and coatings meet one of the following requirements:
1

a. 100% of installed products meet California Air Resources Board (CARB) 2007, Suggested Control
Measure (SCM) for Architectural Coatings, or South Coast Air Quality Management District
(SCAQMD) Rule 1113, effective June 3, 2011 for VOC content.

b. At minimum 90%, by volume, meet the California Department of Public Health (CDPH) Standard
Method v1.1-2010 for VOC emissions.

C. Applicable national VOC content regulations or conduct testing of VOC content in accordance
with ASTM D2369-10; I1SO 11890, part 1; ASTM D6886-03; or ISO 11890-2.

PART 2: INTERIOR ADHESIVES AND SEALANTS [ P p P

The VOC limits of newly applied adhesives and sealants meet one of the following requirements:

a. 100% of installed products meet South Coast Air Quality Management District (SCAQMD) Rule
1168, July 1 2005 for VOC content.

b. At minimum 90%, by volume, meet the California Department of Public Health (CDPH) Standard
Method v1.1-2010 for VOC emissions.

C. Applicable national VOC content regulations or conduct testing of VOC content in accordance
with ASTM D2369-10; I1SO 11890, part 1; ASTM D6886-03; or ISO 11890-2.

PART 3: FLOORING . Lk 0 P |

The VOC content of all newly installed flooring must meet all limits set by the following, as applicable:
a.  California Department of Public Health (CDPH) Standard Method v1.1-2010.
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PART 4: INSULATION I

The VOC content of all newly installed thermal and acoustic insulation in ceilings and walls must meet all limits
set by the following, as applicable:

a California Department of Public Health (CDPH) Standard Method v1.1-2010.

PART 5: FURNITURE AND FURNISHINGS [ p PR

The VOC content of at least 95% (by cost) of all newly purchased furniture and furnishings within the project

scope must meet all limits set by the following, as applicable:
1

a. ANSI/BIFMA e3-2011 Furniture Sustainability Standard sections 7.6.1 and 7.6.2, tested in
accordance with ANSI/BIFMA Standard Method M7.1-2011.
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AIR FILTRATION

Air quality is subject to variability due to weather, dust, traffic and Cardiovascular

localized pollutant sources. Seasonal variations in pollen can trigger Endocrine
asthma and allergies in sensitive individuals. Similarly, exposure to high Immune
. . . Integumentary

levels of coarse and fine particulate matter introduced from the Nervous

outside can lead to respiratory irritation and has been associated with Respiratory

increases in lung cancer as well as cardiovascular disease and mortality.

This feature requires proper filtration to achieve reliable air quality

performance over time. Carbon filters are designed to absorb volatile

pollutants and remove the largest particles, while media filters are

meant to address smaller particles. This feature is especially important

when outdoor air quality routinely fails the pollutant concentrations

outlined in the WELL Air Quality Standards feature. Like all of WELL,

projects may submit alternative strategies to meet the intent of this

feature.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: FILTER ACCOMMODATION B .

If recirculated air is used, the following requirements are met in ventilation assemblies in the main air ducts for
recirculated air:

a. Rack space and fan capacity is in place for future carbon filters.

b.  The system is able to accommodate additional filters.

PART 2: PARTICLE FILTRATION e P P

One of the following requirements is met:
a.  MERV13 (or higher) media filters are used in the ventilation system to filter outdoor air.

b. Project demonstrates that for 95% of all hours in a calendar year, ambient outdoor PM 1 and PM.5
levels measured within 1.6 km [1 mi] of the building are below the limits set in the WELL Air Quality
Standards Feature.

PART 3: AIR FILTRATION MAINTENANCE | e PR

To verify that the filtration system continues to operate as designed, projects must annually provide IWBI with:

a. Records of air filtration maintenance, including evidence that filters have been properly maintained
as per the manufacturer's recommendations.
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MICROBE AND MOLD CONTROL

Mold often grows on cooling coils in HVAC systems due to moisture Immune
condensation and can be introduced into the building’s indoor air. It '"teg_“me”tary
can also occur on or within wall assemblies due to water damage or Respiratory
improper detailing in humid locations, for example kitchens and

bathrooms. Mold spores can trigger asthma, headaches, allergies and

other respiratory system disorders.

This feature requires the use of ultraviolet germicidal irradiation (UVGI)

devices to manage mold and bacteria on cooling coils as well as

inspections for signs of mold outside of the air handling system.

Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: COOLING COIL MOLD REDUCTION | e ]

In buildings that rely on a mechanical system for cooling, one of the following requirements is met:

a. Ultraviolet lamps (using a wavelength of 254 nm so as not to generate ozone) are employed on the
cooling coils and drain pans of the mechanical system supplies. Irradiance reaching the cooling coil
and drain pan, including the plenum corners, is modeled.

b. Building policy states that all cooling coils are inspected on a quarterly basis for mold growth and
cleaned if necessary. Dated photos demonstrating adherence are provided to the IWBI on an
annual basis.

PART 2: MOLD INSPECTIONS [ p | P P |

The following are not present:
12 . . . .-
a. Signs of discoloration and mold on ceilings, walls or floors.

b.” Signs of water damage or pooling.
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07

CONSTRUCTION POLLUTION MANAGEMENT

Proper design and material selection is essential in creating healthy

indoor air quality. However, this strategy can be compromised if equal
care is not taken during construction to clear the space of dust,
chemical vapors and other debris. Pollutants inadvertently introduced
into the space can lead to various respiratory symptoms and will
increase the likelihood of failing indoor air quality standards.

This feature, based on industry best practices, prescribes steps that
minimize the introduction of air pollutants during construction and
remove pollutant build-up before occupancy.

Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: DUCT PROTECTION [ ¢~ | P | P |

To prevent pollutants from entering the ventilation system, all ducts are either:
1 : o . .
a. Sealed and protected from possible contamination during construction.

b.  Vacuumed out prior to installing registers, grills and diffusers.

PART 2: FILTER REPLACEMENT e P P

To prevent pollutants from entering the air supply post-occupancy, if the ventilation system is operating during
construction, the following requirement is met:

1 . .
a. All filters are replaced prior to occupancy.

PART 3: VOC ABSORPTION MANAGEMENT [ PR

To prevent building materials from absorbing and later releasing VOCs emitted by other (source) materials

during construction, the following requirements are met:

a.  Asecure area is designated to store and protect absorptive materials, including but not limited to

carpets, acoustical ceiling panels, fabric wall coverings, insulation, upholstery and furnishings.

b. Wet materials, including but not limited to adhesives, wood preservatives and finishes, sealants,
glazing compounds, paints and joint fillers are installed and allowed to fully cure, prior to
installation of absorptive materials.

C. Hard finishes requiring adhesive installation are installed and allowed to dry for a minimum of 24
hours, prior to installation of absorptive materials.

WELL Building Standard v1 Air 33



PART 4: DUST CONTAINMENT AND REMOVAL [ p PR

The following procedures are followed during building construction:

a.  All active areas of work are isolated from other spaces by sealed doorways or windows or through
the use of temporary barriers.
1 .
b.  Walk-off mats are used at entryways to reduce the transfer of dirt and pollutants.
1
C. Saws and other tools use dust guards or collectors to capture generated dust.
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HEALTHY ENTRANCE

Occupants often track harmful contaminants indoors, including Cardiovascular

bacteria, heavy metals, lawn and agricultural pesticides, among other 'mm‘f”e

toxins. In addition, as occupants walk through entry doors, potentially Respiratory

polluted air can enter the building. Both of these modes of introducing

outdoor pollutants to the indoor environment highlight the need for

measures that minimize or prevent the introduction of potentially

harmful substances to indoor spaces.

This feature requires methods to help prevent pollutants from entering

a building. Requirements include floor systems that capture pollutants

from shoes and strategies to reduce airflow from the outside to

occupied indoor spaces.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: PERMANENT ENTRYWAY WALK-OFF SYSTEMS B e

To capture particulates from occupant shoes at all regularly used entrances to the project, one of the following is

installed and is maintained on a weekly basis:
1

a. Permanent entryway system comprised of grilles, grates or slots, which allow for easy cleaning
underneath, at least the width of the entrance and 3 m [10 ft] long in the primary direction of travel.
1 4 . : o
b.  Rollout mats, at least the width of the entrance and 3 m [10 ft] long in the primary direction of
travel.
1 . .
C. Material manufactured as an entryway walk-off system, at least the width of the entrance and 3 m

[10 ft] long in the primary direction of travel.

PART 2: ENTRYWAY AIR SEAL B e

One of the following is in place to slow the movement of air from outdoors to indoors within mechanically
ventilated main building entrances:

a. Building entry vestibule with two normally-closed doorways.
b.  Revolving entrance doors.
c. At least 3 normally-shut doors that separate occupied space from the outdoors. For example, a

space on the fifth-floor could be separated by the exterior building doors, the first-floor elevator
doors and the fifth-floor elevator doors. This option is applicable only for buildings whose entrance
lobby is not a regularly occupied space.
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CLEANING PROTOCOL

Regular cleaning is an important practice as it helps to remove Immune

potentially harmful debris and maintain a healthy indoor environment. Reproductive

H . . . . Respiratory

owever, numerous chemicals and improper cleaning techniques can i
L . . . . . . Urinary

undermine indoor air quality. Harmful ingredients in cleaning products

can lead to eye, nose, throat and skin irritation, and emit VOCs into the

indoor environment, which may lead to other health effects including

sick building syndrome (SBS). An adequate cleaning regimen using

non-toxic, hypoallergenic cleaners helps to reduce bioloads, pests,

environmental allergens and unpleasant odors without introducing

chemicals that might adversely impact indoor air quality.

This feature incorporates the development of a written protocol, in

accordance with Table A4 in Appendix C, including the frequency,

supplies, equipment, procedures and training to improve cleaning

regimens.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: CLEANING PLAN FOR OCCUPIED SPACES B ¢ 0 |

To achieve sufficient and regular removal of debris and pathogenic microorganisms, a cleaning plan is created
and presented during staff trainings that includes the following elements:

a. A list of high-touch and low-touch surfaces in the space (see Table A1 in Appendix C).

b. A schedule that specifies, for each high-touch surface, low-touch surface, and entryway walk off
mats (if applicable), the extent and frequency (e.g., daily, weekly) that a surface be cleaned,
sanitized or disinfected.

c. A cleaning protocol and dated cleaning logs that are maintained and available to all occupants.

A list of approved product seals with which all cleaning products must comply (see Table A4 in
Appendix C).
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PESTICIDE MANAGEMENT

Approximately one billion pounds of pesticides are used in a typical
year in the U.S. alone. Pesticides and herbicides contaminate rivers and
streams, and seep into groundwater through runoff. A U.S. Geological
Survey conducted in the 1990s detected pesticide compounds in
virtually every stream in agricultural, urban and mixed-use areas, as well
as in over 50 percent of sampled wells assessing ground water in
agricultural and urban areas. Atrazine, one of the most widely used
pesticides, is a suspected endocrine disruptor and is associated with
cardiovascular problems. Long-term exposure to glyphosate, a widely
used herbicide, may lead to kidney problems and reproductive
difficulties.

This feature requires the creation of pest management systems that
reduce pesticide and herbicide use and eliminate highly toxic
chemicals. Most pest management systems do not prohibit the
application of harmful chemicals, so this feature further requires that
only approved products are used.

PART 1: PESTICIDE USE

Cardiovascular
Digestive
Endocrine
Immune
Nervous
Reproductive
Respiratory

Core New and New and
and Existing Existing
Shell Interiors Buildings

B 49 .

The following conditions are met for all pesticides and herbicides used on plants:

a. Pesticide and herbicide use is minimized by creating a use plan based on Chapter 3 of the San
Francisco Environment Code Integrated Pest Management (IPM) program.

b.  Only pesticides with a hazard tier ranking of 3 (least hazardous) as per The City of San Francisco
Department of the Environment's (SFE) Reduced-Risk Pesticide List are used. Refer to Table A2 in

Appendix C for more details.

WELL Building Standard v1 Air

37



11

FUNDAMENTAL MATERIAL SAFETY

Some hazardous materials currently restricted or banned in the U.S. are

Cardiovascular
Nervous

often encountered in older buildings, such as asbestos, a known
Respiratory

human carcinogen, and polychlorinated biphenyls (PCBs), a probable
human carcinogen. Others, including lead, remain in limited use.
Exposure to asbestos fibers through inhalation can occur when
building materials degrade over time or are disturbed during
renovation or demolition, and is associated with lung cancer and
mesothelioma. Exposure to lead can have neurotoxic effects, even at
low levels, and in early development is associated with negative effects
on memory, 1Q, learning and behavior.

This feature restricts the presence of added lead and asbestos in
building materials and limits occupant exposure to these hazards
where they might exist in older structures. Refer to Table A3 in
Appendix C for specific chemical names and registration numbers.

Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: ASBESTOS AND LEAD RESTRICTION | e ]

All newly-installed building materials meet the following materials composition requirements:
a. No asbestos.

b.*  Not more than 100 ppm (by weight) added lead.

PART 2: LEAD ABATEMENT . r o 7 P |

For repair, renovation or painting on buildings constructed prior to any applicable laws banning or restricting

lead paint, lead evaluation and abatement is conducted in accordance with the following guidelines:

3t o N . s
a.  Anon-site investigation of the commercial space conducted by a certified risk assessor or

inspector technician to determine the presence of any lead-based hazards in paint, dust and soil
using the definitions in U.S. EPA 40 CFR Part 745.65 for residential dwellings or child-occupied

facilities.

b.” Al commercial and institutional spaces found to have lead-based hazards must adhere to U.S. EPA

40 CFR Part 745.227 work practice standards for conducting lead-based paint activities, as outlined

for multi-family dwellings.

¢.” Adherence to final rules, as they are proposed by the U.S. EPA, regarding the lead renovation,

repair and painting program for public and commercial buildings (RIN: 2070-AJ56) supersedes
adherence to definitions and protocols outlined in U.S. EPA 40 CFR Part 745 for residential
dwellings or child-occupied facilities.
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PART 3: ASBESTOS ABATEMENT . r e 0 P |

To reduce hazards in buildings constructed prior to any applicable laws banning or restricting asbestos, the
following testing, evaluation and abatement is conducted:

a” Projects conduct asbestos inspection every three years through an accredited professional per
Asbestos Hazard Emergency Response Act (AHERA)'s Asbestos Model Accreditation Plan (MAP),
National Standards for Hazardous Air Pollutants (NESHAP), accredited asbestos consultant (State

or local equivalent) or by a U.S. EPA accredited company experienced in asbestos assessment.

b.®  In accordance with the Asbestos Hazard Emergency Response Act (AHERA), development,

maintenance and update of asbestos management plans, including all necessary actions to
minimize asbestos hazards: repair, encapsulation, enclosure, maintenance and removal, follow

protocol detailed in the Asbestos-Containing Materials in Schools Rule (40 CFR part 763).

33 . . .
C. Projects conduct post-abatement clearance in accordance with Asbestos Hazard Emergency

Response Act (AHERA) Asbestos-Containing Materials in Schools (40 CFR part 763).

PART 4: POLYCHLORINATED BIPHENYL ABATEMENT [ P PR

Any projects undergoing current renovation or demolition which were constructed or renovated between 1950

and the institution of any applicable laws banning or restricting PCBs carry out the following:

a.”" Conduct evaluation and abatement of materials in accordance with the U.S. EPA Steps to Safe PCB

Abatement Activities.

34 . . . . .
b.” Conduct removal and safe disposal of PCB-containing fluorescent light ballasts in accordance with

the U.S. EPA guidelines.

PART 5: MERCURY LIMITATION e [ P |

Mercury-containing equipment and devices are restricted in accordance with the below guidelines:
1

a. Project does not specify or install new mercury containing thermometers, switches and electrical
relays.
1 . -
b. Project develops a plan to upgrade current mercury-containing lamps to low-mercury or mercury-

free lamp technology per limits specified in Appendix C, Table AS.
llluminated exit signs only use Light-Emitting Diode (LED) or Light-Emitting Capacitor (LEC) lamps.

No mercury vapor or probe-start metal halide high intensity discharge lamps are in use.
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MOISTURE MANAGEMENT

Good design principles and strategies to mitigate water damage help Immune

to preserve good indoor air quality. Moisture can enter buildings and '"teg_“me”tary

building assemblies in four ways: bulk water, capillary water, air- Respiratory

transported moisture and vapor diffusion. In addition to preventing

wetting from all four channels, managing moisture is also about

promoting drying potential.

A valuable reference for managing moisture with respect to indoor air

quality or well being—regardless of building type, stage of

construction, age of building, or climate—is the U.S. EPA's “Moisture

Control Guidance for Building Design, Construction and

Maintenance.” This feature requires designers to describe how the

building is created to manage moisture using these principles.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: EXTERIOR LIQUID WATER MANAGEMENT B e

A point-by-point narrative describes how liquid water from outside the building is addressed, responding to the
nature and intensity of wetting based on the project's site and climate, and includes the following leading

concerns:
176

a. Site drainage, including the impact of any site irrigation.
176

b. The local water table.
176 T . . . . . . .

c. Building penetrations (especially windows and plumbing/electrical/mechanical penetrations).
176 a . . . . .

d. Porous building materials connected to exterior sources of liquid water.

PART 2: INTERIOR LIQUID WATER MANAGEMENT B e

A point-by-point narrative describes how liquid water from interior sources is addressed, including these leading

concerns:

a. Plumbing leaks.

N "Hard-piped" plumbing appliances (appliances such as clothes washers exposed to building water

pressure even when not in use).

176 O . . . . .
C. Porous building materials connected to interior sources of liquid water.

176 . . . e . - . .
. New building materials with “built-in” high moisture content or building materials wetted during

construction but now on the inside of the building.
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PART 3: CONDENSATION MANAGEMENT I - [ P

A point-by-point narrative describes how condensation is addressed, including these leading concerns:

76 . . . . . .
a. High interior relative humidity levels, particularly in susceptible areas like bath and laundry rooms

and below-grade spaces.

76 . . L . . TSR p .
b.  Airleakage which could wet either exposed interior materials or interstitially “hidden” materials.

176 . .
Cooler surfaces, such as basement or slab-on-grade floors, or closets/cabinets on exterior walls.

176 . . o . .
d. Oversized air conditioning units.

PART 4: MATERIAL SELECTION AND PROTECTION I - [ P ]

A point-by-point narrative describes how moisture-tolerant materials have been selected and/or moisture-

sensitive materials (MSP) are being protected, considering these leading concerns:
176

a. Exposed entryways and glazing.
176 . .
b. Porous cladding materials.
176 .o . . |
C. Finished floors in potentially damp or wet rooms such as basements, bathrooms and kitchens.

176 . . .
. Interior sheathing in damp or wet rooms.

1 . : : : . :
e.  Sealing and storing of absorptive materials during construction.
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AIR FLUSH

An air flush or building flush is a technique whereby air is forced Cardiovascular

through a building after construction and prior to occupancy in order Respiratory

to remove or reduce pollutants, such as VOCs and particulate matter,

inadvertently introduced indoors during construction. Air flushing

improves indoor air quality by limiting the exposure to an intense

contamination period.

This feature requires an air flush at the completion of construction

activities in order to effectively remove pollutants from indoor

environments. Given the time required to conduct a flush, emphasis

should be placed on the management of construction pollution as the

first priority.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: AIR FLUSH - I

A building air flush is performed while maintaining an indoor temperature of at least 15 °C [59 °F] and relative

humidity below 60%, at one of the following volumes:

a.'  Atotal air volume of 4,500 m3 of outdoor air per m2 of floor area [14,000 ft3 per ft2 of floor areal]

prior to occupancy.

b.  Atotal air volume of 1,066 m3 of outdoor air per m? of floor area [3,500 ft3 per ft2 of floor area] prior
to occupancy, followed by a second flush of 3,200 m? of outdoor air per m? of floor area [10,500 ft3
per ft2 of floor area] post-occupancy. While the post-occupancy flush is taking place, the ventilation
system must provide at least 0.1 m3 per minute of outdoor air per m? of floor area [0.3 CFM fresh
air per ft2 of floor area] at all times.
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AIR INFILTRATION MANAGEMENT

Indoor air quality and thermal comfort can be compromised by leaks
and gaps that break the building’s air barrier. These weak points are
not only wasteful but can also lead to conditions conducive to growth
of molds and the infiltration of pests or polluted air.

This feature requires testing to check for air leakages in the building
envelope. Such tests are often used to optimize a building's energy
efficiency and can also be used to maintain indoor air quality and
comfort. It also prescribes thermal breaks and water-impervious
materials which may be difficult in existing buildings but are best
practice in modern construction.

Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: AIR LEAKAGE TESTING | o | o o |

The following is performed after substantial completion and prior to occupancy to ensure the structure is airtight:

a. Envelope commissioning in accordance with ASHRAE Guideline 0-2005 and the National Institute
of Building Sciences (NIBS) Guideline 3-2012 (for new construction or structural renovation).

b.  Detailed plan for action and remediation of unacceptable conditions.
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INCREASED VENTILATION

The guidelines put forth by ASHRAE provide the basis for acceptable Cardiovascular

indoor air quality, but not necessarily for best-in-class air quality for 'mm‘f”e

buildings. Unusually high building occupancy, a high risk of accidents Respiratory

that might degrade air quality or space capacity to install filtration

make exceeding ASHRAE requirements a worthwhile strategy.

This feature requires buildings to design and supply rates of fresh air

that are 30 percent higher than typically provided.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: INCREASED FRESH AIR SUPPLY [ o | o = o |

The following is required in terms of the rate of fresh air supply to all regularly occupied spaces:

a."  Exceed ASHRAE fresh air supply rates met in the WELL Ventilation Effectiveness feature by 30%.
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HUMIDITY CONTROL

Extremely low humidity can lead to dryness and irritation of the skin, Immune

eyes, throat and mucous membranes. Conversely, high humidity may '"teg_“me”tary

promote the accumulation and growth of microbial pathogens, Respiratory

including bacteria, dust mites and mold, which can lead to odors and

cause respiratory irritation and allergies in sensitive individuals.

Additionally, higher humidity levels can lead to increased off-gassing:

an increase in relative humidity of 35% can increase the emissions of

formaldehyde by a factor of 1.8-2.6.

This feature requires buildings to provide humidification when relative

humidity is low and dehumidification when relative humidity is high.

This feature is dependent on local climate conditions and expected

humidity.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: RELATIVE HUMIDITY B © o |

At least one of the following is required:

a.  Aventilation system with the capability to maintain relative humidity between 30% to 50% at all
times by adding or removing moisture from the air.

b.  Modeled humidity levels in the space are within 30% to 50% for at least 95% of all business hours of
the year. Buildings in climates with narrow humidity ranges are encouraged to pursue this option.
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DIRECT SOURCE VENTILATION

Air pollution can be created from a number of indoor sources,
including cleaning products, office equipment and humid
environments. Chemical storage closets can be a source of harmful
vapors, including VOCs that are linked to cancer, organ and central
nervous system damage. Copy rooms can contribute to the production
of ozone, which is linked to asthma and other respiratory diseases.
Bathrooms can be a source of mold and mildew that release spores
and toxins, which can trigger asthma and allergies in susceptible
individuals.

This feature requires the isolation of indoor pollution sources in
separate rooms or exhausted cabinets to minimize their effect on
overall indoor air quality. Considerations to minimize risk of exposure
include location and adjacency to occupied spaces and restricted
access, while direct exhaust helps expel pollutants at the source.

PART 1: POLLUTION ISOLATION AND EXHAUST

Core New and New and
and Existing Existing
Shell Interiors Buildings

All cleaning and chemical storage units, all bathrooms and all printers and copiers (except those meeting the low-
emission criteria of Ecologo CCD 035, Blue Angel RAL-UZ 171, or Green Star) meet the following conditions:

a.  Are closed from adjacent spaces with self-closing doors.

1 . . .
b.  Airis exhausted so that all air is expelled rather than recirculated.
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AIR QUALITY MONITORING AND FEEDBACK

Building performance, such as ventilation and infiltration rates, is highly

Cardiovascular

variable and has a direct effect on indoor air quality. To maintain ideal Integumentary
. . . Nervous
performance metrics, projects must continuously gather data on Rocoirat
AT . . . .o esplrato

building performance. Collecting this data allows individuals to be piraten

aware of and promptly fix any deviations in indoor quality metrics.

This feature requires real-time measurement, recording and

transmission of key indoor air quality metrics as well as ambient

outdoor air quality. This data is reported to the building occupants and

to the IWBI.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: INDOOR AIR MONITORING B ©  ©o |

Monitors measure 2 of the following pollutants in a regularly occupied space (minimum one per floor) within the
building, at intervals no longer than once an hour, and results are annually transmitted to the IWBI:

a. Particle count (resolution 35,000 counts per m3[1,000 counts per ft3] or finer) or particle mass
(resolution 10 pg/m? or finer).
b."  Carbon dioxide (resolution 25 ppm or finer).
c. Ozone (resolution 10 ppb or finer).
PART 2: AIR DATA RECORD KEEPING AND RESPONSE - | o o |

In an effort to consistently meet the WELL parameters, projects provide a written policy specifying:

a. Detailed enforcement strategies for monitoring and record-keeping of parameters listed in the Air
Quality Standards Feature.

b.  Records are to be kept for a minimum of 3 years, including full data from field inspectors or
laboratory results where appropriate.

c. Detailed plan for action and remediation of unacceptable conditions.

PART 3: ENVIRONMENTAL MEASURES DISPLAY B © o |

Real-time display of the following indoor environmental parameters are made available per 930 m? [10,000 ft?] of
regularly occupied space on a screen no smaller than 15 cm [5.9 inches] by 13 cm [5.1 inches]:

a. Temperature.
b.  Humidity.
c. Carbon dioxide concentration.
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OPERABLE WINDOWS

Achieving natural ventilation through open windows, doors and louvers Cardiovascular

can provide a positive occupant experience, but challenges the ability Respiratory

to maintain strict control over interior air quality. When weather and

local ambient parameters indicate high quality outdoor air, WELL

encourages the use of natural ventilation strategies. Open windows

can then provide a supply of fresh air and lower the levels of carbon

dioxide and VOCs, such as formaldehyde, without compromising

indoor air quality.

This feature requires that local outdoor air quality conditions, including

annual prevailing breeze patterns and average contaminant levels, be

analyzed before integrating operable windows into the design.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: FULL CONTROL | o | o o |

The following requirement is met:

a’ Every regularly occupied space has operable windows that provide access to fresh air and daylight.

PART 2: OUTDOOR AIR MEASUREMENT | o | o o |

Outdoor levels of ozone, PMy, temperature and humidity are monitored based on the following requirement,
and data collected is made available to the building occupants:

a. A data-gathering station located within 1.6 km [1 mi] of the building.

PART 3: WINDOW OPERATION MANAGEMENT [ o | o = o |

If the outdoor air measurement system indicates that outdoor air either (i) exceeds ozone levels of 51 ppb or
PM, levels of 50 ug/ms3; (i) has a temperature of 8 °C [15 °F] above or below set indoor temperature; or (i) has a
relative humidity above 60%, then one of the following is used to discourage occupants from opening windows:

a. Software on occupants' computers or smartphones.

b.  Indicator lights at all operable windows.
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OUTDOOR AIR SYSTEMS

Dedicated outdoor air systems remove the constraints associated with
linking heating and cooling with ventilation, so that optimal air quality
and thermal comfort can be independently achieved.

Although there is evidence that thermal comfort and space conditions
may improve through the use of dedicated outdoor air systems
(DOAS), ASHRAE does not currently have a separate published and
peer-reviewed standard or design guide for them. A properly designed
DOAS can save energy compared to conventional systems while always
supplying the appropriate amount of ventilation. This feature sets
requirements for projects implementing DOAS systems.

PART 1: DEDICATED OUTDOOR AIR SYSTEMS

A

Core
and
Shell

Respiratory
New and New and
Existing Existing
Interiors Buildings

Dedicated outdoor air systems are used for heating and/or cooling systems and verified as being adequate

through one of the following:

a.  The system complies with local codes or standards regarding dedicated outdoor air systems.

b. A detailed design review of the proposed system is conducted by an independent, qualified and
registered professional mechanical engineer (not employed or compensated by the mechanical
engineer on record). The review addresses thermal comfort (temperature, humidity, air velocity,
etc.) and ventilation rates, as well as overall serviceability and system reliability. Report must

demonstrate satisfactory compliance with all applicable ASHRAE standards and codes.
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DISPLACEMENT VENTILATION

By strategically designing the height of air ventilation, displacement Cardiovascular
Immune

ventilation can enhance air change effectiveness. Displacement
ventilation supplies air at very low velocity levels at or near the floor
level, which then rises to the ceiling level. Since heat in a room is
naturally stratified, displacement ventilation not only ensures that air is
not delivered and pushed through the return air path (often the dirtiest
portion of the air stream), but also tends to concentrate pollutants near
the ceiling. Once there, the pollutants are out of the breathing zone
and can be more easily removed.

This feature supports a thermally comfortable indoor environment
through a carefully designed and efficient displacement ventilation

system.

Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: DISPLACEMENT VENTILATION DESIGN AND APPLICATION - S

One of the following is met for projects implementing a displacement ventilation system for heating and/or

cooling:
4 . o . , .
a. Low side wall air distribution with the air supply temperature slightly cooler or warmer than the

desired space temperature. The system must use the System Performance Evaluation and ASHRAE
Guidelines RP-949 as the basis for design.
37

b.”  Underfloor Air Distribution (UFAD) with the air supply temperature slightly cooler or warmer than
the desired space temperature. This system must use ASHRAE's UFAD Guide (Design,
Construction and Operations of Underfloor Air Distribution Systems) as the basis of design.
Displacement ventilation applied as part of an underfloor air distribution system must be installed
at a raised floor height whereby the underfloor area can be cleaned on an annual basis.

PART 2: SYSTEM PERFORMANCE s @ ©° @ O

The following requirements are met:

a. A Computational Fluid Dynamics (CFD) analysis is conducted for the displacement ventilation

system.

b.” The displacement ventilation system meets ASHRAE 55-2013 (Thermal Environmental Conditions

for Human Occupancy) for comfort for at least 75% of all regularly occupied space.
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PEST CONTROL

Unhygienic conditions lead to the presence of pests and dust mites, Immune

which are common sources of indoor allergens. Their bodies, feces and Respiratory

saliva contain allergens which can trigger asthma and allergic reactions

in susceptible individuals. Asthma can also be compounded by

sensitivity to other allergens; up to 60% of individuals with asthma who

live in urban environments also have a sensitivity to cockroach

allergens.

To minimize allergenic pests, this feature requires that pest inspections

be conducted regularly and food be stored and sealed.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: PEST REDUCTION B °  ©° |

The following are met:
a. All non-refrigerated perishable food, including pet food, is stored in sealed containers.

b.  Allindoor garbage cans (except paper recycling bins) less than 113 liters [30 gallons] have lids and
hands-free operation, or are enclosed by cabinetry in an under-counter pull-out drawer, with a
handle separate from the trash can.

C. All indoor garbage cans greater than 113 liters [30 gallons] have a lid.

PART 2: PEST INSPECTION - | o = o |

Inspections show that the following are not present:

a. Signs of infestation by cockroaches, termites or other pests.
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ADVANCED AIR PURIFICATION

Some circumstances justify greater investment in air purification Cardiovascular

strategies. For example, proximity to highly traveled roads, 'mm‘f”e

manufacturing plants and seasonal variation can affect outdoor air Respiratory

quality, increasing ozone and VOC content, and in turn diminishing

indoor air quality. Similarly, climates with high humidity levels and

inadequate indoor ventilation can foster the development of mold and

spores in indoor environments.

This feature requires the use of carbon filters to remove VOCs and

ozone, and ultraviolet sanitizers to irradiate any bacteria, viruses and

mold spores present in circulating indoor air.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: CARBON FILTRATION | o | o o |

To reduce VOCs in the indoor air, buildings which recirculate air use one of the following methods:

a.  Activated carbon filters in the main air ducts to filter recirculated air. Replacement is required as
recommended by the manufacturer.

b. A standalone air purifier with a carbon filter used in all regularly occupied spaces. Purifiers must be
sized appropriately to the spaces they are serving. Filter replacement is required as recommended
by the manufacturer.

PART 2: AIR SANITIZATION | o | o o |

Spaces with more than 10 regular occupants, within buildings that recirculate air, use one of the following
treatments or technologies to treat the recirculated air, either integrated within the central ventilation system or
as a standalone device:

15 . . . I
a. Ultraviolet germicidal irradiation.

15 . . .
b.” Photocatalytic oxidation.

PART 3: AIR QUALITY MAINTENANCE | o | o o |

As evidence that the selected filtration/sanitation system chosen continues to be fully operational, projects must
annually provide IWBI with:

a. Records of air filtration/sanitization maintenance, including evidence that the filter and/or sanitizer
has been properly maintained as per the manufacturer's recommendations.
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COMBUSTION MINIMIZATION

Although wood and gas fireplaces have aesthetic benefits, they can Cardiovascular
Respiratory

Urinary

also be detrimental to indoor air quality. If not effectively sealed off
from the living space, they can contribute harmful combustion
byproducts such as carbon monoxide and particulate matter. Carbon
monoxide has 210 times the binding affinity for hemoglobin compared
to oxygen, and thus prevents oxygen from being delivered to the
body, leading to hypoxia—lack of oxygen delivery to body tissues that
can cause nausea, loss of consciousness and death. Carbon monoxide
leads to about 170 non-automotive fatal poisonings in the U.S. every
year.

This feature prohibits combustion in occupied spaces to eliminate a
significant source of indoor pollution. It also requires that any
combustion equipment serving the building meets stringent clean-
burning standards, and discourages vehicles from idling near the
building.

Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: APPLIANCE AND HEATER COMBUSTION BAN [ o | o = o |

The following are forbidden in regularly occupied spaces:

29 . .
a. Combustion-based fireplaces, stoves, space-heaters, ranges and ovens.

PART 2: LOW-EMISSION COMBUSTION SOURCES | o | - | o |

All combustion equipment used in the project for heating, cooling, water-heating, process heating or power
generation (whether primary or back-up) must meet California’s South Coast Air Quality Management District
rules for pollution:

39 . .
a. Internal combustion engines.
39
b. Furnaces.
39 .
c. Boilers, steam generators and process heaters.

39
d. Water heaters.

PART 3: ENGINE EXHAUST REDUCTION . o 1 - |

Signage, visible from pick-up, drop-off and parking areas indicates:

a. Idling with vehicle engines on for more than 30 seconds is prohibited.
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PART 4: CONSTRUCTION EQUIPMENT | - e

To reduce particulate matter emissions from both on-road and non-road diesel fueled vehicles and construction

equipment, the following requirements are met:

a.”  All non-road diesel engine vehicles comply with the U.S. EPA Tier 4 PM emissions standards or

local equivalent when applicable. Engines may be retrofitted with verified technology (required to
be U.S. EPA or California Air Resources Board approved) at the time the equipment is first placed

on the job site.

b.”  All on-road diesel engine vehicles meet the requirements set forth in the U.S. EPA model year 2007

on-road standards for PM, or local equivalent when applicable. Engines may be retrofitted with
verified technology (required to be U.S. EPA or California Air Resources Board approved) at the

time the equipment is first placed on the job site.
85 . . . . .o
C. All equipment, vehicles and loading/unloading are located away from air intakes and operable

openings of adjacent buildings when available.
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TOXIC MATERIAL REDUCTION

Various chemicals are still used in the manufacture of building Endocrine
materials, despite known or suspected health hazards. Flame retardant , Reproductive
chemicals, which are used to increase fire-resistance of materials, L

include PBDEs (polybrominated diphenyl ethers)—which, based on

animal tests, are associated with potential neurobehavioral, &
carcinogenic and immune effects. Some of these chemicals can

bioaccumulate in fat and result in food chain contamination, including Y°
human milk.

This feature identifies some potentially harmful chemical compounds
commonly found in building materials, and suggests avoiding them in
certain applications. Refer to Table A3 in Appendix C for specific
chemical names and registration numbers.

Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: PERFLUORINATED COMPOUND LIMITATION B © o |

No perfluorinated compounds (PFCs) are present in the following condition:

36 . . .
a.. Atlevels equal to or greater than 100 ppm in components that constitute at least 5% by weight of a

furniture or furnishing (drapes/curtains) assembly.

PART 2: FLAME RETARDANT LIMITATION - | o = o |

Halogenated flame retardants are limited in the following components to 0.01% (100 ppm) to the extent

allowable by local code:
36

a.  Window and waterproofing membranes, door and window frames and siding.
36 . . . .

b.”  Flooring, ceiling tiles and wall coverings.
% . . —

c. Piping and electrical cables, conduits and junction boxes.

36 . .
Sound and thermal insulation.

36
e. Upholstered furniture and furnishings, textiles and fabrics.

PART 3: PHTHALATE (PLASTICIZERS) LIMITATION - | o o |

DEHP, DBP, BBP, DINP, DIDP or DNOP (often found in polyvinyl chloride [PVC]) are limited in the following
components to 0.01% (100 ppm):

a.” Flooring, including resilient and hard surface flooring and carpet.

b.36 Wall coverings, window blinds and shades, shower curtains, furniture and upholstery.

36 . . . .
c. Plumbing pipes and moisture barriers.
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PART 4: ISOCYANATE-BASED POLYURETHANE LIMITATION B ©  © |

Isocyanate-based polyurethane products are not used in:

16 S
a. Interior finishes.

PART 5: UREA-FORMALDEHYDE RESTRICTION B ©°  °o |

Urea-formaldehyde presence is limited in the following components to 100 ppm:

1 . .

a. Furniture or any composite wood products.
1 . . .

b.  Laminating adhesives and resins.
1 . .

c. Thermal insulation.
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ENHANCED MATERIAL SAFETY

Some of the chemicals used in building materials have not been fully Cardiovascular

evaluated for safety and may carry potential health risks. Off-gassing DigeStiYe

from such materials can contribute to SBS (sick building syndrome) and Endocrine

associated respiratory, neurotoxic and dermatologic symptoms. A :nmtr:::;entary

precautionary approach—taking reasonable steps to minimize risks Muscular

and avoid hazards—suggests substituting potentially dangerous Nervous

materials with safe ones when possible. Various voluntary programs in Respiratory

the market allow suppliers that have carefully screened the

composition of their products and avoided potentially harmful

substances to be recognized for their achievements.

This feature promotes the use of products that have been

independently verified to be free of many suspected hazards.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: PRECAUTIONARY MATERIAL SELECTION

- HECEEECEE

At least one of the following requirements is met:

13
a.

The project completes all Imperatives in the Materials Petal under the Living Building Challenge
3.0.

At least 25% of products by cost (including furnishings, built-in furniture, all interior finishes and
finish materials) are Cradle to Cradle™ Material Health Certified with a V2 Gold or Platinum or V3
Bronze, Silver, Gold or Platinum Material Health Score.

At least 25% of products by cost (including furnishings, built-in furniture, all interior finishes and
finish materials) have no GreenScreen® Benchmark 1, List Translator 1 or List Translator Possible 1
substances over 1,000 ppm, as verified by a qualified Ph.D. toxicologist or Certified Industrial
Hygienist.

At least 25% of products by cost (including furnishings, built-in furniture, all interior finishes and
finish materials) meet some combination of the certifications described in Requirements b and c.
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27

ANTIMICROBIAL ACTIVITY FOR SURFACES

Antimicrobial activity on surfaces can accelerate the natural rate of Digestive
microbial cell death. Non-leaching antimicrobial surfaces are capable Endocrine
-~ . . . . R Immune
of killing microorganisms upon contact without leaching significant
. . S . . Integumentary
amounts of antimicrobial materials into the surrounding environment. .

i i ) Reproductive
Alternatively, cleaning processes and equipment that use short Respiratory
wavelength ultraviolet light (UV-C) effectively can reduce the bacterial Urinary
load on surfaces, so long as they are used with sufficient frequency to
prevent the bioload from being re-established.

This feature employs the use of materials or procedures that clean

surfaces by reacting to or disrupting microbes. This approach

suppresses microbe build-up on surfaces while minimizing the use of

cleaning chemicals.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: HIGH-TOUCH SURFACES B ©  ©o |

All countertops and fixtures in bathrooms and kitchens, and all handles, doorknobs, lightswitches and elevator

buttons are one of the following:

21 . . . . . ) .
a. Coated with or comprised of a material that is abrasion-resistant, non-leaching and meets EPA

testing requirements for antimicrobial activity.

b.  Cleaned with a UV cleaning device that has an output of at least 4 m\W/cm?, used as recommended
by the manufacturer.

WELL Building Standard v1 Air 58



CLEANABLE ENVIRONMENT

Surfaces exposed to frequent human touch can harbor microbes and Digestive

toxins for extended periods of time. However, these surfaces can be Endocrine

kept sanitary if they are designed with suitable materials that facilitate Immune

. . . Integumentary
easy cleaning. This reduces the need for cleaning products that .
] ) ) ) Reproductive

contain potentially toxic chemicals and may also reduce the frequency Urinary

of cleaning.

This feature requires that high-touch surfaces are smooth, corrosion-

resistant and easily sanitized to maintain cleanliness.
Core New and New and
and Existing Existing
Shell Interiors Buildings

PART 1: MATERIAL PROPERTIES B ©  ©o |

High-touch and non-porous surfaces (refer to Table A1 in Appendix C) meet the following requirements:

a. Smooth and free of defects visible to the unaided eye.
b.  Finished to maintain smooth welds and joints.
c. Free of sharp internal angles, corners and crevices.

PART 2: CLEANABILITY - ] o = o |

The following requirements are met:

30 . . .
a. No permanent wall-to-wall carpeting is used; only removable rugs, removable carpet tiles or hard

surfaces are allowed.

b.  The building provides adequate flexible storage space for all permanent, movable items to allow
high-touch surfaces to be completely cleared during cleaning