
Disclaimer 

 

HFI-U and DAG Architects provide the information in this handbook  

as a free service to the public. 

While an effort is made to ensure the accuracy of the content and source 
material listed, HFI-U and DAG Architects provide no warranty ― expressed 

or implied ― and assume no liability for the accuracy, completeness, or 
usefulness of any information, product, or process disclosed herein. The 

views and opinions expressed herein do not necessarily state or reflect those 
of HFI-U or DAG Architects: principals, executives, board members, 

employees, advisors or affiliates. 

Your proceeding to read, review, and apply the information contained in the 

following pages indicates acceptance of this disclaimer. 
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Foreword 

The HEAL “Healthy Education Architectural Leader” Handbook aims to assist 
pK-12 and Higher Education to understand options in healthy architecture 

and design to attain wellness, sustainability, academic excellence, 

functionality, and fiscal benefits.  

These options build on a foundation of: 

▪ Human resource development 

▪ Promoting conditions for learning 

▪ Building performance 

▪ Energy efficiency 

▪ Environmentally-preferable practices 

▪ Resource conservation / land use 

▪ Reducing pollutants 

This guide provides an overview of the principles and practices of healthy, 

sustainable design. We encourage the reader to explore other sources of 

information that elaborate on the points made (See References, Resources). 

We are grateful to DAG Architects for their support of this effort. 

- Allen Rathey, Principal, Healthy Facilities Institute (HFI) and HFI-U. 

Definition of Healthy Architecture & Design, Sustainability  

A HEAL (Healthy Education Architectural Leader) Project is designed and 

built or remodeled to be both healthy and sustainable.  

The HEAL model seeks to enhance the well-being of occupants through the 

strategic design and construction of indoor and outdoor school facilities.  

A driving design principle is removing unhealthy elements and incorporating 

healthful elements by choosing siting, entry design, construction materials 
and methods, and building technology to enhance primary health factors 

(see “Health Factors” box).  

 

 

 



 

 

 

Health Factors 

AIR quality through: 

▪ VOC and airborne chemicals reduction 

▪ Ventilation effectiveness  

▪ Humidity control 

▪ Air quality monitoring and feedback 

▪ Air purification, filtration      

WATER quality through:   

▪ Water quality testing 

▪ Contaminant reduction     

▪ Treatment and or filtration   

▪ Providing access to potable water   

CLEANING quality through: 

▪ Easy-to-clean facilities 

▪ Healthful entryways with room for proper 

barrier matting  

PHYSICAL ACTIVITY through: 

▪ Classroom design that promotes movement 

▪ Schoolyard, quad design to promote outdoor 

activity and learning 

▪ Facilities for bicycles  

   

 



The goal is improved health, human potential, teaching and learning, faculty 
and student attendance, academic and community 

success, and facility performance. 

While wellness-focused strategies help elevate the 
physical, mental, and emotional well-being of building 

users, HEAL Projects are also fiscally “healthier”, as 
costs to operate buildings can be many times 

construction costs, and driving operational efficiency 

can save millions annually.  

Sustainability, in this context, means enabling school facilities to teach well 
and to continue doing so, both by setting an example and by providing 

excellent learning environments that help protect human health, local and 

global ecosystems, and the school as a business. 

Siting  

Siting is the selection of a facility’s site and position in relation to the 
surrounding environment to optimize desired outcomes. The real estate 

mantra of “location, location, location” applies since how and where a 
building is located can make an enormous difference in its impact to people, 

planet, and profit (or performance); the three P’s of sustainability. 

A key aspect of siting is orienting the project to 

capitalize on geographic, land, weather, and 

solar access to: 

a) Utilize outdoor air and atmosphere 

dynamics related to terrain such as 

mountains/hills/valleys, seasonal cycles, and high-

low or weather-related pressure differences. 

b) Capture cooling cross-ventilation in warmer climates, while minimizing 

harsh solar conditions. Ventilation is the 2nd of the top three ways to 

protect indoor air quality, per EPA (the other two are: 1. eliminating 

sources of pollutants and 3. purifying or filtering the air). Tapping 

natural, local airflows through proper building orientation and well-

placed air intakes – perhaps combined with operable windows – lowers 

costs and increases access to fresh air. 

c) Tap geothermal (underground) energy sources where available to 

reduce heating and cooling needs, lessen reliance on burning “dirty” 

fossil fuels that impact human and planetary health. 



d) Position for optimal solar exposure and light to harvest healthful 

daylight, reduce the need for artificial lighting, warm the structure 

(passive solar), and enable cost-effective solar photovoltaic systems 

for generating electricity without consuming fossil fuels.  

Healthy Entries 

Healthy entry design enables placement of 

sufficient matting to allow several steps 
across surfaces to enable removing mud, 

moisture, road dust, heavy metals, 

pesticide residues, and more. What is not 
tracked into buildings does not have to be 

removed later, and does not become 
airborne or ingested by occupants. 
                                                                                       (Photo Credit: American Floor Mats) 

Construction Materials, Methods 

Per the American Institute of Architects (AIA) in 

2014:  

“The AIA encourages architects to promote 

transparency in materials' contents and in their 

environmental and human health impacts." 

The Precautionary Principle is a guiding framework in choosing building 

materials and techniques for healthy structures.  

The concept, in part, is to reduce exposure to the more than 80,000 

chemicals in legal use in the US, as a preventative measure. Most of these 
substances were grandfathered into the Toxic Substances Control Act (TSCA) 

of 1976 without proof of long-term safety. Also, they have not been tested in 

mixtures occurring in the indoor environment, so limiting exposure makes 

sense. (Ref 1) 

The Precautionary approach also includes reducing 

hazards such as lead, mercury, asbestos, and endocrine 

disruptors that interfere with human hormones. 

Endocrine disrupting chemicals, like healthy hormones, 
operate in parts per billion or trillion in the human body, 

so there is no safe dose. Even tiny exposures over time 

can have large impacts to human health. (Ref 2) 



While healthy design specifies materials to reduce or eliminate harmful 
exposures where possible, it also recognizes materials selection as part of a 

larger matrix that involves the function of the space, how it provides 
physical activity and social engagement, access to fresh air, healthful 

lighting, outdoor views, emulation of natural systems (biomimicry or 

biophilia), and, of course, affordability. 

Healthy architecture and design is ultimately a 

system approach involving trade-offs.  

For example, formaldehyde is used in many 

building products, and sometimes there is no 
practical substitute. The goal is to limit its use, rather than eliminate it, 

separate formaldehyde-bearing materials from the indoor environment, and 

ventilate to further reduce exposure. 

Flame retardants is another example of a pervasive ingredient in materials. 

The healthier choice is using materials that don’t burn, such as stone or 

brick, or choosing less-hazardous ones.  

There are many sources of information to help with intelligent, healthier, 

materials selection. These include: 

▪ Cradle to Cradle (C2C)  

▪ FloorScore 

▪ Green Seal Standards 

▪ GreenScreen 

▪ Health Product Declaration (HPD)  

▪ LEED Version 4 (LEEDv4) 

▪ Living Building Challenge (LBC) Red List 

▪ Pharos Project 

▪ REACH (European Union) 

▪ SCS Global Services (SCS) 

▪ UL GREENGUARD and ECOLOGO 

▪ WELL and FitWel Standards 



As AIA states: “The earlier healthier materials are considered within a 
project timeline, the more opportunities there are to explore options across 

the material, assembly, or chemical levels. As the design process 

progresses, the range of viable options becomes increasingly limited.”  

An important step is to develop a Healthier Materials 

Plan (HMP) with your project team, including school 
administrators, designers, architects, engineers, 

builders, and suppliers. The HMP helps limit exposures 
to unhealthy elements through 360-degree planning 

factoring performance requirements and cost targets. 

Beyond materials’ content, choosing the right materials 

can also help in addressing: 

▪ Lighting−Certain colors and materials can reflect or diffuse light better, 

enhancing brightness or reducing glare.  

▪ Indoor Air Quality−For instance, certain flooring materials can absorb 

or contain particles and VOCs affecting air quality. (See Resources, 

Kinetex)  

▪ Moisture control−Some materials do a better job of blocking or 

diffusing moisture to prevent bacterial or mold growth. 

▪ Sound or acoustic performance−Some materials reflect, direct, absorb, 

or reduce echo or reverberation making it easier to teach and learn.  

The Envelope, Please 

The use of Insulated Concrete Forms 
(ICFs) for the building envelope is an 

example of how material selection 

influences building methods. 

ICFs, as the name implies, are forms 
consisting of insulation into which concrete 

is poured to create a durable, energy 
efficient, sound deadening wall. The 

insulative material is often polystyrene (think Styrofoam®) but other forms 

consist of greener materials. 

While initial material costs can be higher, ICF construction is often simpler as 

walls consist of modules or interlocking blocks.  

ICFs reduce air-infiltration and building energy costs, are moisture-, flood- 

and fire-resistant, and have lower maintenance needs compared to other 

framing. (Ref 3) 



Rubber flooring is a trend for fitness areas, indoor/outdoor tracks, locker 
rooms, lobbies, class- and multipurpose-rooms as the benefits make it 

attractive both from an environmental and fiscal perspective.  

Unlike some floors, rubber floors do not contain PVC, phthalates or heavy 
metals, need no finishing or harsh chemicals for cleaning, and are 100% 

recyclable.  

Other benefits of rubber floors: 

▪ Stain, chemical resistant 

▪ Long-wearing, tough 

▪ Comfortable to walk/stand on 

▪ Sound deadening (up to -20 db) 

▪ Slip-resistant 

▪ Fire-resistant 

 

Next generation rubber 

surfaces are impervious to 
moisture, easy to clean, resist 

indentation, have good 
compression strength, do not 

need “waxing”, and have very 
low emissions to protect indoor 

air quality. 

(Photo Credit: Nora Floors) 

Flooring adhesives and underlayments matter 
when it comes to health and sustainability. Newer 

products integrate the two elements for use with 
wood floors over concrete such as in a gymnasium, 

and offer: 

 



▪ Low-VOC content 

▪ A moisture barrier to prevent 

warping or mold growth 

▪ Sound abatement 

▪ Long-term bonding 

 

 

Walls are another area of advancement. 
Environmentally preferable PETG 

(polyethylene terephthlate glycol-
modified) material can be applied over 

walls to showcase and protect 
information, signage, artwork, wayfinding 

graphics such as arrows or color bands, 

logos, mascot or other images. 

(Photo Credit: Construction Specialties, Inc.) 

PETG is free of  PVC, unhealthy fire retardants, and known toxics.  It’s easy 

to clean, impact resistant, and durable. 

Glass block is a durable building material with 

insulative properties that allows daylight to 
enter the room from the outside for illumination 

and passive solar gain. It is also a good choice 
for interior walls or partitions. It’s non-toxic, 

low-maintenance, sound deadening, and newer 
types can resist hurricanes, tornadoes, and 

even have ballistic claims (e.g., to stop bullets). 

Multipurpose space design helps reduce operating expenses via rooms 

that with rearranging can accommodate a variety of activities.  Consolidating 
functions conserves resources, as there is less space to heat or cool, clean, 

and maintain. Movable panels, walls and furnishings adapt the same space 

to different applications, lowering construction and operating costs. 

Designing for movement, interaction, engagement, and outdoor access is 

also important. Facility design should encourage physical activity and include 
plenty of access to outdoor areas. Author Richard Louv in his book, Last 

Child in the Woods coined the term, nature deficit disorder to advise that 
people, especially children, should spend more time outdoors in nature or 

face a range of problems including attention deficit, stress, lower creativity, 

and impaired cognitive skills.  



Educational spaces that enable greater access 

to the outdoors are healthier. 

Building Technology 

 
Building technology is 

advancing rapidly, 
providing options for 

healthier spaces while meeting performance and budget 

goals. 

Examples include: 

▪ Variable refrigerant flow (VRF) systems that enable independent, 

precise control of individual zones within the same building, using 

responsive, inverter-based compressors for energy-savings. VRF units 

are compact, quiet (as low as 19-20 decibels), condition the air 

directly with or without ductwork, boost available room space, and 

enable considerable design and control flexibility. 

▪ Heat Recovery Ventilation (HRV) or Energy Recovery Ventilation (ERV) 

that enables better ventilation while capturing heat- or cooling-related 

energy from the outgoing stale airstream, and transferring that energy 

to fresh incoming air. ERVs also assist with humidity control. 

▪ High-efficiency HVAC systems that do a better job of integrating fresh 

air, monitoring the air using sensors, filtering the air, and keeping 

electrical costs down. Some systems monitor room-by-room VOCs and 

or carbon dioxide levels exhaled by breathing, and ventilate when 

levels exceed desired limits.  

▪ Ionizing air purifiers that work with existing HVAC 

systems to remove both particles and gases, with 

technology that also removes ozone from the 

space.                                                                

   

(Photo Credit: IONaer) 

 

 

 



 

 

▪ Wastewater heat recovery systems that capture heat from wastewater 

and use it to preheat incoming fresh water. 

▪ Light Controls that monitor light from windows to balance indoor LED 

or other lighting with outdoor daylight levels, while also enabling 

occupant control. 

▪ Access Control enables better security at doors and entries, plus help 

with energy conservation. The approach often combines electronic with 

mechanical elements: e.g., mechanical locks with conventional keys, 

keypad locks with customizable codes, wireless locks connected to Wi-

Fi and access control software, and other 

versions. It also involves 

designing facilities, perhaps 

with vestibules, for video 

monitoring of doors and 

gates in connection with 

visitor management 

systems.  

 

Such measures may require a slightly greater upfront investment, but create 

long-term savings. Most importantly, these systems contribute directly or 

indirectly to a healthier, safer indoor environment. 

Drinking Fountains  

▪ Water, learning, and wellness go together, as water hydration provides 

blood volume to supply oxygen to active brains, replaces empty-calorie 

beverages, reduces obesity, and promotes health. 



▪ Healthy design provides access to ─ and promotes drinking of ─ safe, 

tested, clean water through: 

• Standard Drinking Fountains 

• Fountains with Bottle-Fillers  

• Standalone Bottle-Fillers 

• Self-serve Refillable Containers 

with a Drinking Spout  

• Other Delivery Points  

Safe, Tested Water 

While safe drinking water may start in municipalities that test and treat 

water for quality at a public water system (PWS) facility, or in schools that 
draw water from a well that has been tested for water quality, it’s what 

happens “downstream” through plumbing systems and access points that 

may determine how safe water is to drink. 

It is vital to test water at the point-of-consumption, since 
contaminants like lead can leach into drinking water from 

the plumbing system, while coliform and other bacteria 

may enter downstream from the water source.  

Testing Tips 

Testing reveals water’s characteristics and content, as a 
prelude to corrective measures. Develop a water testing protocol and 

response plan following federal, state, and local guidelines. In general: 

• Take inventory of drinking fountains, bottle-fillers, and other 

drinking water access points. 

• Identify where, when, frequency, and how you will sample. 

• In plumbed sources, use “first-draw” samples after the access 

point has been unused for at least eight hours. If lead is dissolved in 

the water, it will be most apparent when water has been sitting in the 

pipes for an extended time. 

• Use an accredited laboratory to analyze water samples, and 

possibly to gather them.  

• Consult federal, state, and local guidelines for next steps. 

• Consider filtration where practical. 

• Document all efforts, including follow-up and cleaning. 



Drink Deep 

▪ Promote the drinking of water, and in high-traffic 

areas, use bottle-fillers to lessen wait time and 

optimize access.  

▪ Either provide water bottles for students (e.g., 

with the school’s logo on them), have them bring 

their own, or supply single-use paper cups. 

▪ If you provide the bottles, you will need to clean and disinfect them. 

Avoid those containing BPA. Of course, packaged, bottled water is an 

option, though a costly one. 

Benefits All Around 

Healthy Schools pay for themselves directly 

and indirectly through a systems model. 

Systems thinking involves viewing the whole 

as greater than the sum of the parts. 

Indoor Air Quality 

In 2002, Bill Fisk, of Lawrence Berkeley 

National Laboratory (LBNL), estimated national annual returns of improved 
indoor air quality “of $6 to $14 billion from reduced respiratory disease; $2 

to $4 billion from reduced allergies and asthma; $15 to $40 billion from 
reduced symptoms of sick building syndrome; and $20 to $200 billion from 

direct improvements in worker performance…” and that fiscal returns of 

better indoor environments may exceed costs by 900-1400%. 

While the Fisk report applies to buildings generally, its value is amplified in 
the educational environment due to the vulnerable populations in pK-12, 

high asthma rates in schools, and greater population density in both higher 

ed and primary school facilities.  

A May 2013 LBNL study found that increasing classroom ventilation rates 

may decrease “illness absence by 3.4%, increase attendance-linked funding 
to schools by $33 million annually, and increase costs only $4 million”. (Ref 

4) 



Modernizing HVAC systems−improving ventilation and comfort−saves 
money over time, especially when coupled with energy recovery stipulated 

by ASHRAE 90.1-2010; the reference standard and code for commercial 

buildings. 

A 2014 study published in the Journal of School 

Health found that for each 100 parts per million 
(PPM) decrease in carbon dioxide [CO2] – e.g., 

through better ventilation – there was a ½ day 

per year less absenteeism. (Ref 5) 

Lighting  

In a Pacific Gas and Electric company study, 
students in daylighted classrooms finished math 

tests 20% faster and reading tests 26% faster 
than pupils without daylighting. Also, students 

with access to light from larger windows 

progressed 15%-23% faster in math and 
reading respectively. Students in classrooms 

with the most daylighting scored 7% to 18% 

higher than those with the lowest light. (Ref 6) 

In a 2012 study, students in the US showed a 36% increase in oral reading 

fluency when exposed to high-intensity light, while those in standard lighting 

conditions increased by only 17%. (Ref 7) 

“Natural” non-glare light aids vision, color perception, energy, focus and 
performance. (See Resources: Guide for Daylighting Schools - Lighting 

Research Center) 

Acoustics 

A quiet classroom is important to learning. 

A 2014 study showed that each 10 decibel 
(dB) increase in noise, lowers math and 

language scores of students by 5.5 points. 

(Ref 8) 

Ceiling, wall, and flooring systems can be 

selected or modified to absorb noise, 
enhance speech, and reduce echo. The Acoustical Society of America (ASA) 

offers a free download of ANSI Standard 12.60, Acoustical Performance 

Criteria, Design Requirements, and Guidelines for Schools. 

http://acousticalsociety.org/classroom-acoustics/
http://acousticalsociety.org/classroom-acoustics/


LEED for Schools states the goal as: “To 
provide workspaces and classrooms that 

promote occupants’ well-being, 
productivity, and communications through 

effective acoustic design.”  

Green design seeks to specify wall, floor, 
door, and ceiling systems rated for their 

high sound transmission class (STC) rating based on compliance with ASTM 
E-330: Standard Test Method for Structural Performance of Exterior 

Windows, Doors, Skylights, and Curtain Walls by Uniform Static Air Pressure 

Difference, and ASTM E-413: Classification for Rating Sound Insulation. (See 

Resources: Acoustical Society of America) 

Systems Pay 

Hesperia Unified School District 

(HUSD), founded 1987 in San 

Bernardino County, California developed 
and deployed a modernized system 

across 22 campuses and the district 

office including: 

▪ Upgrading 300 classroom heating 

and cooling systems. 

▪ Installing LED lighting, a 

computer power management system, and building automation with 

motion sensor controls for HVAC and lighting. 

The project cost was $13 million, and the lifecycle savings were estimated to 
be $28 million. Three months after system installation, energy costs were 

reduced by 31%. (Ref 9) 

Screven Elementary School, Sylvania, Georgia, installed VRF units in a 

143,000-square-foot facility to replace an aging HVAC system and saved 

25% overall in energy costs. 

The 77k sq. ft. Richardsville Elementary School in Bowling Green, Kentucky 

used ICF wall blocks combined with solar roof panels cutting energy costs to 

about 75% less than the ASHRAE 90.1 design benchmark for elementary 
schools. The wall-roof system achieved net-zero performance and after 

sequential sunny days Richardsville Elementary can get an energy credit 

from the power company. (Ref 3) 



New Construction vs. Existing 

Facilities 

New construction is the best time to 

think about environmentally- 
responsible, holistic, healthy design. A 

fresh canvas or jobsite means the 
opportunity to take advantage of all of 

the design aspects and materials 

available.  

Site disturbance can be kept to a minimum; planning can involve discussion 

of restoring habitat, etc.  

Techniques for Existing Facilities  

Learn from other fields in making 

improvements to existing facilities. 

USGBC: “The industrial hygiene field has 

established a hierarchy of prevention that 
states that hazards should be controlled in 

the following order:  

1. SUBSTITUTION of harmful chemicals, 

processes, and activities with safer ones.  

2. ENGINEERING CONTROLS that manage the hazard at its source, such as 
redesigning a facility or process to remove the hazard and erecting barriers 

to enclose the hazard to prevent or reduce exposure in normal operations.” 

Retrofitting existing systems with components that improve overall building 

performance.  

Installing mechanical systems like heating and air that work more efficiently 

and promote better ventilation and air quality.  

Updating plumbing systems to include low-flow fixtures and WaterSense 

technology. (See Resources: WaterSense) 

Remodeling spaces to include more active design that promotes health 

through physical activity. 

Improving the quality of indoor lighting by adding windows or skylights to 

promote natural light and using LED bulbs for artificial light. 

Rezoning lighting and installing daylight sensors that automatically turn off 

lights/turn them back on when you are at an appropriate lighting level. 



Adding motion sensors to lighting to avoid lights from being used when not 

needed. 

Remodeling with low VOC materials like paint, carpet, and furniture. 

Replacing windows / adding light shelves to reflect daylight without 

transferring maximum heat. 

Removing products that include formaldehyde or hazardous materials (lead 

and asbestos abatement is a requirement where possible during renovation 
and can be found anywhere from existing water piping systems, to paint, 

ceiling tiles, window glazing and shingles.)  

Commissioning existing systems to review weak points in energy and water 

consumption.  

Installing HEPA filtration or ionization filters for HVAC.  

Replacing all lighting with LED lighting.  

Getting Stakeholder Buy-in 

Engage stakeholders early in the 

design process to develop a more 

material and effective strategy.  

Sustainability and healthy design has 
become important to companies of 

all sizes and they understand the 
importance, but not all understand 

how to engage it into their plans.  

 Engage with stakeholders and 
understand who they are, what they 

think of sustainability and healthy 

design, and what they're ideal 

outcome for the project is.  

Establish a list of relevant 

health/sustainability issues that matter 

to stakeholders:  

1. Energy conservation/ cost savings.  

2. Building user health and wellbeing / employee productivity and welfare.  

3. Environmental Stewardship as a company or individual.  

4. Effective and efficient processes to control the unwanted release of 

pollutants.  



Conduct an impact assessment to quantify the benefits associated with 

sustainable/ healthy design standards to be incorporated.  

Show the ways that these design features not only provide return on their 

sustainability metrics but offer an enhancement of other functions within the 

building.  

Focus on developing relationships with the 
"adverse" stakeholders, as well as those 

that support sustainability and healthy 
design efforts. It is critical to understand 

all stakeholder opinions and find ways to 
address concerns without undermining 

credibility.  

Getting Started 

Project team kickoff meetings ensure everyone is on 

the same page with project goals, and what is 
feasible. Maintaining thorough communication 

between the design team and subcontractors will 
ensure the most effective use of manpower and 

materials.  

Begin the project with the goal of healthy, sustainable 

design. If this expectation is made clear at the 
beginning, as the design process begins and 

progresses, the use of healthy and sustainable details can be maximized.  

Innovative technologies can be evaluated based on project goals at the 

outset. 

Guidelines 

Determine your starting point as a benchmark, then set goals. 

Hold yourself accountable. 

Review your engagement plan at regular intervals throughout the year 

(quarterly). 

Use your metrics to determine the effectiveness of your efforts.  
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Resources 

▪ Acoustical Society of America 

▪ Build Smart DC  

▪ Elements That Contribute to Healthy Building Design 

▪ Guide for Daylighting Schools - Lighting Research Center 

▪ Healthy Buildings, Healthy People - A Vision for the 21st Century 

▪ Healthy Materials Lab at Parsons School for Design in New York 

▪ How to Engage Stakeholders on Sustainability 

▪ Kinetex Composite Textile Flooring 

▪ Social Benefits of Sustainable Design 

▪ USGBC Better Building Materials Guide  

▪ WaterSense 
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