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Healthy School Environments
• Part 1: Why Care About Healthy 

Schools?
• Part 2: Healthy School 

Environments Assessment Tool 
(HealthySEAT)
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Part 1: Why Care About 
Healthy Schools?

Healthy School Environments
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Kids are not little adults: 

• Breath proportionately more air

• Consume more food and water relative to their body weight
• Avg. newborn consumption of formula is 6 oz/kg body weight
• Equivalent to an adult drinking ~30 12oz. glasses of liquid per 

day
• Children’s bodies may absorb more toxicants 

• Children’s brain and organs may receive disproportionately 
more contaminants

• Spend more time:
• Outside exposed to pollutants
• Near or on the ground, where pollutant levels may be higher

• Behavior
• Place dirty fingers and objects in their mouth
• Eat dirt, which may be contaminated

Susceptible Population



Inhalation Rates Highest in Infants

.   
 

• Breathing rates calculated from inhalation rates (m3/kg-day) and body weights 
reported in Layton (1993); original data from NFCS (1977-78). 
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Children Eat & Drink More (per kg body weight)
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High Occupancy Rate

• 1 in 5 people spend most of their 
days in schools
• ~53 million kids
• ~6 million adults

• More time spent in schools than any 
other environment except the home
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High Occupant Density

• More people crowded into schools than 
any other building type
• Between prisons and airplanes and several 

times the average workplace

• Implications for:
• Disease transmission
• Ventilation requirements
• Building maintenance

Staph infection worries 
close 21 Virginia 

schools

Oct 17, 2007 
WASHINGTON (Reuters) -

A county in southern 
Virginia closed its 21 

schools on Wednesday to 
clean them to prevent the 

spread of a dangerous 
bacterial infection that 

killed a 17-year-old high 
school student, officials 

said. 
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Many Schools in Poor Condition
• 33% of US schools in need of 

extensive repair or replacement 
(Department of Education 1999)
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Many Schools in Poor Condition

• Maintenance challenges

• Resource challenges
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School environmental issues
• Indoor air quality
• Chemical/hazardous material exposures
• Contaminated sites
• Outdoor air 
• Physical factors 
• Safety/injury prevention
• Food “environment”
• Physical activity
• Etc.
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Indoor Air Quality (IAQ)
IAQ issues include:
• Exposure to outdoor contaminants brought indoors 

• Outdoor air, vapor intrusion, radon
• Exposure to indoor contaminants:

• Asbestos, mercury, PCB’s, lead, pesticides, tobacco 
smoke

• Irritating and toxic chemicals from many sources
• Allergens (animals, pests, mold, etc.)
• Dust
• Combustion gases (CO, NO2)

• Inadequate maintenance/cleaning
• Inadequate ventilation
• Odors
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Hazardous Materials
• Asbestos

• Long term risk of cancer/mesothelioma
• Still an issue in older schools

• PCBs (mostly pre – 1980 schools)
• Known carcinogens, toxic effects on 

immune, reproductive, nervous, and 
endocrine systems. 

• Electrical Equipment: light ballasts, 
electrical transformers, etc.

• Building materials: Caulk
• Regulated when removed and disposed of 

(e.g., renovations, demolition)
• Tobacco smoke
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Hazardous Materials
• Mercury 

• Sources
• Thermostats, thermometers, barometers, elemental 

mercury/mercury compounds, batteries 
• Health effects include:

• Ingestion, inhalation and skin absorption with acute 
and chronic exposure effects including central nervous 
system and kidney damage

• Lead
• Sources

• Paint dust and drinking water 
• Health effects include: 

• (5 years and younger), 10 micrograms of lead per 
deciliter of blood can affect a child’s ability to learn. 

• At levels higher than 10 micrograms per deciliter, 
lead can damage kidneys and reproductive 
systems. 

• At very high levels, lead poisoning can cause 
mental retardation, coma, convulsions, and death.  
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• Pesticides
• Laboratory chemicals 

• mercury, formaldehyde, etc.

• Cleaning and maintenance
• Classrooms

• cleaners, art supplies, etc.
• Vocational/technical education

• automotive, carpentry, electronics, 
graphic arts, welding, etc.

Chemical Exposures 



16

• About 6.3 million school aged 
children have asthma in the U.S. 

• Asthma is a leading cause of 
school absenteeism due to a 
chronic condition (~14 million 
missed school days/yr.)

Asthma
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Child Asthma Prevalence in U.S.
1980-2003
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• Environmental Triggers
• Allergens:

• animal dander
• cockroach
• dust mites
• mold spores

• Bronchial irritants:
• chemicals, cleaners, dust, 

fragrances, fumes, food odors, etc.
• diesel exhaust
• environmental tobacco smoke

• Medical management
• Asthma action plans
• Accessible meds

Asthma Management
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• Fix the water problem! 
• Clean up the mold

Mold and Moisture 
Potential mold health effects:
• Allergic reactions/asthma 

attacks in sensitive individuals
• non-sensitive individuals may 

become sensitized
• Irritant effects (eyes, skin, nose, 

throat, and lungs)
• Mycotoxins produced by some 

molds may produce other health 
effects—little research to date

• Prudent to minimize exposure 
to mold
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Outdoor Air Pollution 

• Particles/diesel
• Ozone
• Carbon monoxide
• NO2

• SO2

• Lead
• Air toxics
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www.epa.gov/cleanschoolbus/

• Health Effects
• Lung cancer risk, lung damage, aggravates 

existing respiratory conditions
• Exposures:

• Schools near roadways
• Exhaust levels on school buses can be 8x 

average levels found in the ambient air
• Indoors as exhaust enters through doors, 

windows & air intakes
• Exposure reduction:

• Cleaner bus engines
• Retrofit emission controls
• Reduce idling and caravanning

Diesel
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Schools built on contaminated land
or near industrial sources

• Vapor intrusion: contaminants entering 
buildings on or adjacent to contaminated 
sites

• Nearby industrial air pollution sources 

Belmont Learning Center (LA)
• Sited on an old oil field
• Geologic fault discovered ‘02
• Est. cost to complete: $300 M

• Lesson: Evaluate sites before…
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Occupying contaminated buildings

• Mercury vapor 
levels at least 27 
times the 
regulatory limit

• 1/3 of 60 
children who 
attended the 
center and have 
been tested have 
shown 
abnormally high 
levels of mercury 
in their systems  

After Mercury Pollutes a Day Care 
Center, Everyone Points Elsewhere

New York Times 
August 19, 2006

David Hunsinger for The New York Times

Day care center in Gloucester County opened 
in 2004 in a former thermometer factory that 

had never been decontaminated. 
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Disparities
• Environmental risks often fall 

disproportionately on: 
• Minorities 
• Lower educational level (e.g., secondhand smoke)

• Low income communities
• Fewer financial resources=fewer choices 

(e.g., living near industrial facilities, roadways, contaminated sites)

• Limited community resources available for 
schools
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Do School Facilities Affect Academic 
Outcome?

Greening America’s 
Schools
Costs and Benefits
Gregory Kats
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Hedge, 2004
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Physical factors 

• Lighting
• Day-lighting shown to increase math & 

reading test scores (Heschong-Mahone)

• Reasonable class size
• More time in small classrooms (class size 

<16) associated with improved academic 
achievement (Maxwell 2006)

• Noise/accoustics
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Ventilation and Thermal Comfort
• Ventilation

• Inadequate ventilation reduces productivity and 
performance (EPA 2003)

• Calculated means in reading and math scores 
suggest an increasing trend with increasing 
ventilation rate. (Shaughnessy, ASHRAE, 2007)

• Temperature & Humidity
• Decrease in performance noted: 2% ↓ for each 1 

degree ↑ between 77 oF and  89 oF …. Optimal 
temperature 72 oF (Seppanen & Fisk, Clima 2005)
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Health Gains from Improved Indoor Air Quality
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Money talks…
• What can happen if you don’t focus 

attention on environmental risks…
• Loss of funding tied to attendance/performance
• School closings

• Temporary and permanent
• Large associated costs

• Potential increased liability
• Loss of community trust

“Ballou High School May 
Be Shut for Month

Mercury Cleanup Continues; 
Classes Planned Elsewhere”

-- Washington Post 
Sunday, October 5, 2003
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Money talks…

• LAUSD: Employee absenteeism costs dropped by $20 million 
from 2003 to 2006 after implementing its Safe School 
Inspection Program Source Buckley, J. LAUSD School Facilities and Academic Performance

• Life cycle savings from adopting 15 individual green building 
technologies was over 8 times as large as the direct first cost 
of these measures. Source: Greening America’s Schools, Costs and Benefits, Greg 
Kats, 2006

• Energy savings of 33% on average for 30 green schools 
indicating an average savings of $0.38/ft2 per year in green 
schools. Source: Greening America’s Schools, Costs and Benefits, Greg Kats, 2006

• Wide range of other potential $$ benefits:
• Asthma cost reduction, lower operation and maintenance costs, 

insurance and risk related benefits, etc. Source: Greening America’s Schools, Costs 
and Benefits, Greg Kats, 2006

What can happen if you do:
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Opportunities for Creating 
Healthy Schools

• Improve existing schools 
(including “portables”)

• Manage repairs and 
renovations better

• Build high performance 
schools 
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• Healthy
• Thermally, visually, and acoustically 

comfortable 
• Energy, material, and water efficient
• Easy to maintain and operate
• Commissioned
• Environmentally responsive site
• Teaching tool
• Safe and secure
• Community resource

Build New High Performance Schools

Source: Collaborative for 
High Performance Schools
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• Rating Systems
• Collaborative for High Performance 

Schools (CHPS)
• www.chps.net

• LEED– Leadership in Energy and 
Environmental Design

• www.usgbc.org

• Indoor Air Quality Design Tools for 
Schools
• www.epa.gov/iaq/schooldesign

• Greening America’s Schools: Costs 
and Benefits (Kats 2006)

High Performance Schools
Resources

www.epa.gov/schools
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Fix Existing Schools with Care
• Renovation poses 

significant risks
• Asbestos and lead
• Exposure of 

occupants to many 
other potential 
contaminants 

• Solutions:
• Testing for hazardous 

materials
• Timing of activities
• Distance
• Barriers
• Manage air flows

IAQ Design Tools for Schools
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Part 2: 
Introduction to HealthySEATv2

Healthy School Environments
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Schools Are Different

• 120,000 K-12 schools 
14,000 school districts 
53 million kids 
6 million staff 

• Susceptible population
• Aging infrastructure
• Many environmental health 

issues
• Many competing priorities
• Few resources
• Longstanding concerns about 

unfunded mandates & EPA (e.g., 
asbestos)

Education

Financing

Nutrition 
programs

Teachers

Curricula

Salaries

Books

Title VI
Students w/
disabilities

Attendance

Class Size Budgeting

Athletics
Title 1

Economically 
disadvantaged 

students

Test
Scores

School Facilities
More seats

New construction
School siting

Repairs & renovation
O&M
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n
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t Health & Safety 

HIV
AsthmaPregnancy

Drugs Violence

Injuries

Emergency Preparedness/
Homeland Security
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EPA Programs for Schools

Schools

PCBs

Schools
School Districts

School Orgs
Other NGOs

Integrated 
Pest Management/Pesticides 

(OPPTS)Indoor Air Quality
Tools for Schools (OAR)

Mercury

Asbestos

Chemical 
Cleanout

Campaign
(OSWER)

Smart Growth

(OAR)

(OAR)

(OAR)

(OPPTS)

(OPPTS)

(OW)

(OPPTS)

(OSWER)

(OPEI)

Tribal Schools Initiative

(OECA)
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• Prevent problems before they arise: 
• Assess conditions in all schools through 

periodic inspections
• Identify deficiencies 
• Track corrective actions
• Produce compelling data on facility 

conditions and needed improvements
• Educate staff

HealthySEAT Purpose
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HealthySEAT Overview
• Voluntary self-audit software tool

• Based on LAUSD model
• Track and manage ALL environmental health 

and safety issues
• No EPA reporting requirements

• Download software from EPA web 
site at no cost
• Microsoft Access Runtime Version 

included
• Manage database on any Windows 

computer or
• Create network of users with access 

through central server
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• Integrates every EPA issue for schools 
• Also includes safety and health info. from 

DoED, CDC, OSHA, NIOSH, CPSC, DOT 

• User audience: district-level health, 
safety, risk, &/or facility managers
• Intended to manage information about multiple 

facilities

• Fully customizable
• Adapts to fit state and district requirements, 

policies, priorities, & capabilities

HealthySEAT Overview
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What will HealthySEAT do?
• Generate notification letter to school prior to 

an assessment 
• Generate checklist for that assessment: 

school-, date-, and inspector-specific
• Create a recommendations package after the 

assessment
• Maintain records of all assessments
• Track the status of open 

recommendations/deficiencies for all schools
• Generate a variety of reports
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What’s New in Version 2

• Create multiple custom checklists and 
associated notification letters 
• Example Starter Checklist included

• Easier navigation
• More optional fields provided
• New optional Default Corrective Action field 
• Easy update process 

• Use all of your Version 1 customized information, 
including your checklist and facility specific 
information
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Implementation Strategy

• Focus on building awareness of the tool and 
its capabilities
• Market as a tool, not a separate program
• Focus on states, tribes and ~14,000 school districts

• Emphasize state customization to minimize 
burden on districts

• Recognition and awards for preventative 
school environmental assessment programs

• 2007 Children’s Environmental Health Award to Los 
Angeles Unified School District (LAUSD)
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Who’s Using HealthySEAT?
• ~6000 downloads of the software

• >1800 since Version 2 released 11/07

• States:
• New Hampshire and Ohio completed
• California, Mississippi in progress

• Districts:
• No clear picture
• Anecdotal reports from dozens who say 

they’re using it in some form
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Ohio HealthySEAT
• Ohio’s Jarod’s Law requires annual 

inspections of school facilities by county 
sanitarians

• Ohio Department of Health (ODH) using 
HealthySEAT as optional implementation 
tool

• Ohio HealthySEAT available on ODH web 
site 

• Web training April 16, 2008
• 174 computer connections, more than 200 

individuals trained
• Wide use anticipated
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(Almost)

Everything you need:
http://www.epa.gov/schools

Except
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Customizing HealthySEAT

• District-Specific Info
• District info, logo, facilities, assessors

• Program Info
• Customizing content—master program and 

custom checklists
• Letters, priority levels, district policies

• Application Settings
• Connecting to a Version 1 or other back end 

database
• Security
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School-Specific Assessments

• Starting a new assessment
• Entering recommendations
• Creating the recommendations 

package
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Reports
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HSEAT_Support@cdm.com

HealthySEAT Software Technical Support:

General info/assistance on HealthySEAT:

axelrad.bob@epa.gov

202.343.9315


