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Purpose and Scope
Millions of American homes will be retrofitted in the coming years to improve their energy efficiency, make them more 
“green” or add features their owners want. Integrated healthy home and energy-efficiency retrofit activities can simultaneously 
lower utility costs and improve indoor air quality. Leading energy-efficiency retrofit programs have demonstrated the feasibility 
of integrating many indoor air quality and safety improvements. However, home energy retrofit activities might negatively 
affect indoor air quality if the appropriate home assessment is not made before work begins and issues that may affect indoor 
air quality are not identified and properly addressed. The U.S. Environmental Protection Agency (EPA) developed Healthy 
Indoor Environment Protocols for Home Energy Upgrades to provide practical guidance on improving or maintaining 
indoor air quality and indoor environments during home energy upgrades, retrofits or remodeling. 

The protocols apply to existing single-family and multi-family low-rise residential buildings. They provide guidance for 
conducting home assessments and undertaking the responses necessary to maintain or improve indoor air quality and safety. 
The protocols also can help improve the quality of home weatherization projects and other energy-efficiency retrofit or 
remodeling jobs, thus reducing failures and call-backs.

The protocols are intended for use by the home energy retrofit industry, including energy-efficiency retrofit and housing 
rehabilitation professionals and contractors, and others engaged in energy-focused residential retrofit, renovation or 
remodeling efforts. They are also intended for voluntary adoption by federal, state, tribal and local weatherization assistance 
programs, federally funded housing programs, industry standards organizations, private sector home performance contracting 
organizations and public and environmental health professionals.
 
EPA developed these voluntary protocols in coordination with the U.S. Department of Energy (DOE) Workforce Guidelines 
for Home Energy Upgrades (http://www.weatherization.energy.gov/retrofit_guidelines) and the White House Council on 
Environmental Quality (CEQ) Recovery Through Retrofit initiative 
(http://www.whitehouse.gov/sites/default/files/Recovery_Through_Retrofit_Final_Report.pdf).

Programs and contractors undertaking energy retrofits and renovations are encouraged to coordinate their services with local 
health and housing resources to provide families the support they may need. 

This document is not intended to  1) set new EPA regulatory standards, 2) provide guidance on diagnosing occupant 
health problems or building-related illness, 3) address emerging issues that have not been linked to adverse health effects, 
4) make training or training documents unnecessary, 5) provide detailed guidance on how to achieve the intent of each 
recommendation in all situations or 6) identify funding availability or which programmatic funding sources should be used.



How the Protocols Are Organized
This document is organized into four sections to highlight priority indoor environmental issues that may relate to home 
energy-efficiency retrofits. 

1. Priority Issues are listed in Column 1.

2. The Assessment Protocols in Column 2 are EPA-recommended or EPA-required protocols for evaluating existing 
conditions of concern and the potential for additional concerns that may arise from retrofit activities.

3. The Minimum Actions in Column 3 include critical actions that home energy retrofit contractors should take to help 
ensure their work does not introduce new indoor air quality concerns or make existing conditions worse. These actions 
often refer to national standards and guidance; however, work should be conducted in compliance with state and local 
requirements as well. All equipment removals should include proper disposal so that hazardous units are not reinstalled 
or used elsewhere. 

4. The Expanded Actions in Column 4 include additional actions to promote healthy indoor environments that can 
be taken during many home energy retrofit projects. They can be performed by properly trained home energy retrofit 
workers who have sufficient resources. National standards and guidance are also referenced; however, work should 
be conducted in compliance with state and local requirements as well. All equipment removals should include proper 
disposal so that hazardous units are not reinstalled or used elsewhere.

Relevant standards and guidance documents are listed in the Assessment Protocols, Minimum Actions and Expanded 
Actions columns for each priority issue in an abbreviated format that can be identified with more detailed information in the 
References section.

The icons used in these protocols are:

Indicates an issue where worker safety is a primary concern. See Appendix A: Worker Protection for information 
on assessing the risks to workers, recommended actions to minimize risks to workers’ health and safety and 
additional resources.

Indicates an issue where occupant education is especially important. If the icon appears in a priority issue section, 
appropriate occupant education about health and safety is strongly recommended as part of the retrofit activities.  
See Appendix B: Client Education for recommended occupant health messages and additional resources.
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http://www.osha.gov/SLTC/lead/index.html

DOL, OSHA, Lead – Construction: Lead – Construction.
U.S. Department of Labor, Occupational Safety and Health 
Administration.
http://www.osha.gov/SLTC/lead/construction.html

DOL, OSHA, Mold in Workplace: A Brief Guide to Mold
in the Workplace. U.S. Department of Labor, Occupational Safety 
and Health Administration.
http://www.osha.gov/dts/shib/shib101003.html

DOL, OSHA, OSH ACT: Section 5 (a)(1). U.S. Department
of Labor, Occupational Safety and Health Administration. 
http://www.osha.gov/pls/oshaweb/owadisp.show_
document?p_table=OSHACT&p_id=3359

DOL, OSHA, Permissible Exposure Limits (PELs):
Permissible Exposure Limits (PELs). U.S. Department of
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U.S. Department of Housing and Urban Development.
http://www.hud.gov/offices/cpd/affordablehousing/training/web/
leadsafe/keyrequirements/safepractices.cfm

HUD Notice: Public Housing Assessment System Physical 
Condition Scoring Process Interim Scoring, Corrections and 
Republication. FR Vol. 66, No. 117, pages 59084-59124. 2001. 
U.S. Department of Housing and Urban Development. 
http://www.huduser.org/portal/datasets/pis/66FR59084.pdf

MNCEE: Reduction of Environmental Tobacco Smoke Transfer in 
Minnesota Multifamily Buildings Using Air Sealing and Ventilation 
Treatments. Minnesota Center for Energy and Environment. 
http://www.mncee.org/Innovation-Exchange/Reports-and-
Technical-Documents/Reduction-of-Environmental-Tobacco-
Smoke-Transfer-/

NAHB Research Center: ToolBase Resources. Search “whole 
house ventilation” and “HRV” for additional resources.
http://www.toolbase.org/

NCHH Fact Sheet: Improving Ventilation in Existing or New 
Buildings with Central Roof Exhaust. 2009. National Center for 
Healthy Housing.
http://www.nchh.org/Portals/0/Contents/Green_ventilation2.pdf

NCHH Fact Sheet: Improving Ventilation in Multi-Family
Buildings That Do Not Have Fan-Powered Ventilation Systems. 
2009. National Center for Healthy Housing. National Center for 
Healthy Housing.
http://www.nchh.org/Portals/0/Contents/Factsheet_
Ventilation%201.pdf

NCHH Fact Sheet: Improving Ventilation in New and Existing 
Multi-Family Buildings with Individual Unit Ventilation Systems. 
2009. National Center for Healthy Housing.
http://www.nchh.org/LinkClick.aspx?fileticket=g%2f9%2fqIHz1w
A%3d&tabid=370

NCHH Fact Sheet: Reasons to Explore Smoke-Free Housing. 
2009. National Center for Healthy Housing.
http://www.nchh.org//Portals/0/Contents/Green%20Factsheet_
Smokefree.pdf

NCHH Fact Sheet: Testing for Lead-Contaminated Dust. 2001. 
National Center for Healthy Housing.
http://www.nchh.org/Portals/0/Contents/factsheet_lead_dust.pdf



31

NCHH IPM: Integrated Pest Management in Affordable Housing, 
2010. National Center for Healthy Housing.
http://www.healthyhomestraining.org/ipm

NIST/NVLAP: Accredited Laboratories for the Polarized Light 
Microscopy (PLM) Test Method. National Institute of Standards 
and Technology/National Voluntary Laboratory Accreditation 
Program.
http://ts.nist.gov/Standards/scopes/plmtm.htm

NIST/NVLAP: Accredited Laboratories for the Transmission 
Electron Microscopy (TEM) Test Method. 2011. National Institute 
of Standards and Technology/National Voluntary Laboratory 
Accreditation Program.
http://ts.nist.gov/Standards/scopes/temtm.htm
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Engaging in energy-focused retrofits, home weatherization projects, renovation or remodeling efforts can present 
risks to occupants, and workers’ health and safety may also be compromised if risks are not appropriately assessed 
and corrective actions are not taken. This appendix was developed to call attention to issues that are of concern to 
workers’ health and safety. Information on assessing the risks to workers, recommended actions to minimize risks to 
workers’ health and safety, and additional resources are provided below.

By law, employers and supervisors are required to ensure that:

1) Work site operations are conducted in compliance with OSHA regulatory requirements.

2) Workers are trained in the hazards of their job and the methods to protect themselves.

3) Workers are provided the protective equipment needed to reduce site exposures.  

OSHA regulatory requirements identify the following construction hazards to be addressed: 

Chemical Hazards 29 CFR 1926.59

!"#$#%&'()*+% 29 CFR 1926.21 (b)(6)(i)

Electrical ,-'!./'0-,1'(23)*45'6 

Falls 29 CFR 1926.501

Ladders 29 CFR 1926.1053

s฀Site plans should address safety and health and should include precautions to address multiple construction 
issues, including the issues outlined below in Table 2. Measures an employer needs to take to evaluate existing and 
potential health concerns, as well as recommended actions to ensure worker safety, are also included in Table 2. 
Free help with developing these plans is often available from state or federal training (consulting) programs.

s฀When known pollutants are being produced or disturbed during retrofit activities, follow appropriate standards 
(including OSHA, NIOSH, EPA lead safe, and BPI) to minimize worker and occupant exposure.

s฀When possible, choose construction products whose manufacturers disclose all ingredients and verify that they are 
free of formaldehyde, mercury and other known toxic substances.

APPENDIX A

WORKER PROTECTION 



33

Table 2: Recommended Assessments and Actions for Priority Worker Safety Concerns

Asbestos

Assessment: Determine whether workers will be exposed to asbestos-containing material (ACM).

Actions:

!! Retrofitting/renovation activities may expose workers to ACM (e.g., if the home was built before 1990) and require compliance with 
the OSHA rule at 29 CFR 1926.1101, which provides the required protection measures.

!! See OSHA’s website on asbestos for additional information and resources. 

Chemical Hazards

Assessment: Determine whether workers will be exposed to chemical hazards.

Actions:

!! If renovation or retrofitting activities will require the handling of chemical substances, compliance with the OSHA rule at 29 CFR 
1926.59 is necessary. It requires that chemical safety information be made available for all chemicals in use, that containers be properly 
labeled and that workers handling them be properly trained.

!! See OSHA’s website on chemical hazards communication for additional information and resources. 

Confined Space

Assessment: Determine whether workers will be exposed to confined-space hazards.

Actions:

!! Ensure work space has breathable air (i.e., ventilate the work space if necessary). Section 5(a)(1) of OSH ACT requires employers to 
protect workers from serious workplace hazards. Under the OSHA rule at 29 CFR 1926.21 (b)(6)(i), all employees required to enter 
confined or enclosed spaces must be instructed as to the nature of the hazards involved, the necessary precautions to be taken and the 
use of required protective and emergency equipment.

!! See OSHA’s website on confined spaces and OSHA’s Confined Spaces E-Tool for additional resources on confined space hazards in 
general industry.

!! See OSHA’s Protecting Yourself from Carbon Monoxide Poisoning Quick Card for additional information on sources of CO and 
recommended actions for preventing CO exposure.

!! See EPA’s website on the Design for the Environment Program for more information on selecting less toxic products and materials for 
use in confined spaces. 

Dust

Assessment: Determine if the work will create dust.

Actions:

!! Workers should know about dust containment procedures and be able to control dust and debris created by equipment used in 
construction activities.

!! Use work methods to minimize dust and prevent dust from spreading to other areas of the home.

!! The rooms or areas where work is being done may need to be isolated (e.g., sealed with plastic sheeting) to contain any dust that is 
generated.

!! Turn off forced-air, central heating and air-conditioning systems (including local, window air conditioning units) while work that 
creates dust is being completed.

!! Collect and remove all construction debris.

!! Conduct a careful cleanup.

!! See OSHA’s websites on wood dust, combustible dust, and permissible exposure limits (PELs) for additional information and 
resources.

!! See EPA’s Renovation, Repair and Painting (RRP) Program Rule (40 CFR Part 745) for recommended actions to prevent, contain and 
clean up dust.
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Electrical

Assessment: Determine whether workers will be exposed to electrical hazards.

Actions:

!! The OSHA rule at 29 CFR 1926 Subpart K contains requirements for protecting workers from electrical hazards. Employers must 
make sure that all non-double-insulated electric equipment is equipped with a grounding conductor (three-wire type). Worn or frayed 
electric cords must not be used. Employers must provide either ground-fault circuit interrupters or an assured equipment grounding 
conductor program (which includes the regular testing of all equipment grounding conductors) to protect employees from ground 
faults.

!! See OSHA’s Electrical Incidents E-Tool for additional information on electrical safety. 

Falls

Assessment: Determine whether workers will be required to work at heights of six feet or more.

Actions:

!! If work is required at heights of six feet or more, then the workers must be protected with guard rails or tied off to prevent falling. (See 
OSHA rule at 29 CFR 1926.501 for additional information on requirements.)

!! See OSHA’s website on fall protection and OSHA’s Falls E-Tool for additional information on protecting workers from fall hazards. 

Ladders

Assessment: Determine whether workers will be using ladders.

Actions:

!! If ladders are used, portable ladders must be able to support at least four times the maximum intended load. Ladders that must lean 
against a wall are to be positioned at a 4:1 angle. Ladders are to be kept free of oil, grease, wet paint and other slipping hazards. The 
area around the top and bottom of the ladder must be kept clear. Ladders must not be tied or fastened together to provide longer 
sections. Metal ladders must not be used while working on electrical equipment and electrical wiring. See the OSHA rule at 29 CFR 
1926.1053 for additional information on requirements.

!! See OSHA’s publication, Stairways and Ladders: A Guide to OSHA Rules, for additional resources on ladder safety.

Lead

Assessment: Determine whether retrofitting or renovation activities will expose workers to lead dust (paint) (e.g., pre-1978 buildings) 
according to the Assessment Protocols outlined in the Lead section (page 9).

Actions:

!! If the facility was built before 1978, the existing paint is assumed to contain lead and retrofitting or renovation activities must comply 
with EPA’s Renovation, Repair and Painting (RRP) Program Rule (40 CFR 745) and the OSHA rule at 29 CFR 1926.62.

!! See OSHA’s publication Lead in Construction for information on OSHA requirements to protect workers from lead hazards in the 
construction industry.

Mold

Assessment: Determine whether workers will be exposed to mold.

Actions:

!! All suspected moldy areas should be remediated by properly trained individuals. Moisture problems need to be identified and fixed  
or mold will return. If mold is expected to be disturbed during activities, refer to OSHA’s A Brief Guide to Mold in the Workplace, 
NIOSH’s Interim Recommendations for Cleaning and Remediation of Flood-Contaminated HVAC Systems: A Guide for Building 
Owners and Managers, EPA’s Mold Remediation in Schools and Commercial Buildings, ACGIH’s Bioaerosols Assessment and 
Control, AIHA’s Recognition, Evaluation, and Control of Indoor Mold or IICRC’s S500 Standard and Reference Guide for 
Professional Water Damage Restoration.

!! See EPA’s website on mold and moisture for additional information on mold and mold remediation. 



35

Polychlorinated Biphenyls (PCBs)

Assessment: Determine whether workers may be handling PCB-containing or PCB-contaminated building materials, including 
fluorescent light ballasts and caulk.

Actions:

!! See EPA’s website on PCB-Containing Light Ballasts for information on proper maintenance, removal and disposal of PCB-containing 
fluorescent light ballasts. If leaking ballasts are discovered, wear protective clothing including chemical-resistant (nitrile) gloves, boots 
and disposable overalls.

!! See EPA’s website on PCBs in Caulk – Steps to Safe Renovation and Repair Activities for additional information on the safe renovation 
and abatement of buildings that have PCB-containing caulk. Work practices to help ensure worker and occupant safety include  
employing protective measures (both interior and exterior), complying with occupational protective regulations, communicating with 
building occupants/third parties, setting up the work area to prevent the spread of dust, using appropriate tools that minimize the 
generation of dust/heat, and leaving the work area clean. See OSHA rule at 29 CFR 1926.28(a) for information on suitable personal 
protective equipment (PPE) for dust-generating work methods.

Spray Polyurethane Foam (SPF)

Assessment: Determine whether workers will be using SPF, which may contain chemicals such as isocyanates (e.g., methylene diphenyl 
diisocyanate [MDI]), amines, flame retardants and other additives. There are three main types of SPF products (two-component high 
pressure, two-component low pressure, and one-component foam), each of which has different applications. Determine which of the 
three main types of SPF products will be used.

Actions:

!! Applicators, helpers and building occupants in the work area are required to use protective equipment to prevent exposure to 
isocyanates and other SPF chemicals. Protective equipment requirements vary depending on SPF product.

!! Review label and product information for ingredients, hazards, directions, safe work practices and precautions.

!! Ensure health and safety training is completed and safe work practices are followed to prevent eye, skin and inhalation exposures 
during and after SPF installation.

!! Exercise caution when determining a safe re-entry time for unprotected occupants and workers based on the manufacturer’s 
recommendation. If you experience breathing problems or other adverse health effects from weatherizing with SPF, seek immediate 
medical attention.

!! See OSHA’s Green Job Hazards website for additional information on the hazards associated with SPF.

!! See EPA’s website on SPF for additional information.

!! See American Chemistry Council’s Spray Polyurethane Foam Health and Safety website for additional information.

Worker Protection Resources

General

CDC, NIOSH, U.S. Centers for Disease Control and Prevention, The National Institute for Occupational Safety and Health. 
http://www.cdc.gov/niosh

CDC, NIOSH, Protective Clothing and Ensembles, Safety and Health Topics. 2010. U.S. Centers for Disease Control and Prevention, The 
National Institute for Occupational Safety and Health. 
http://www.cdc.gov/niosh/topics/protclothing

CDC, NIOSH, Respirators, Safety and Health Topics. 2011. U.S. Centers for Disease Control and Prevention, The National Institute for 
Occupational Safety and Health. 
http://www.cdc.gov/niosh/topics/respirators

DOL, OSHA, U.S. Department of Labor, Occupational Safety and Health Administration. 
http://www.osha.gov

Asbestos

DOL, OSHA, Asbestos: Asbestos. U.S. Department of Labor, Occupational Safety and Health Administration.
http://www.osha.gov/SLTC/asbestos/

DOL, OSHA, 29 CFR Part 1926.1101, subpart Z: Asbestos. Safety and Health Regulations for Construction: Toxic and Hazardous 
Substances; Sampling and Analysis: Non-mandatory. U.S. Department of Labor, Occupational Safety and Health Administration.
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_id=10862&p_table=STANDARDS

Chemical Hazards

DOL, OSHA, 29 CFR Part 1926.59, subpart D: Hazard Communication. Safety and Health Regulations for Construction: Occupational 
Health and Environmental Controls: Hazard Communication. U.S. Department of Labor, Occupational Safety and Health Administration.
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_id=10633&p_table=STANDARDS
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DOL, OSHA, Hazard Communication: Hazard Communication. U.S. Department of Labor, Occupational Safety and Health
Administration.  
http://www.osha.gov/dsg/hazcom/index.html

!"#$#%&'()*+%

DOL, OSHA, 29 CFR Part 1926.21 (b)(6)(i), subpart C: Safety and Health Regulations for Construction: General Safety and Health 
Provisions: Safety Training and Education. U.S. Department of Labor, Occupational Safety and Health Administration.
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_id=10607&p_table=STANDARDS

DOL, OSHA, Carbon Monoxide Poisoning Quick Card: Protecting Yourself from Carbon Monoxide Poisoning Quick Card. U.S. 
Department of Labor, Occupational Safety and Health Administration.
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Dust
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http://www.osha.gov/Publications/osha3124.pdf



37

Lead

DOL, OSHA, 29 CFR Part 1926.62, subpart D: Lead. Safety and Health Regulations for Construction: Occupational Health and 
Environmental Controls. U.S. Department of Labor, Occupational Safety and Health Administration.
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10641
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CDC Mold Prevention Strategies: Mold Prevention Strategies and Possible Health Effects in the Aftermath of Hurricanes and Major 
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IICRC: S500 Standard and Reference Guide for Professional Water Damage Restoration. 2006. Institute of Inspection, Cleaning and 
Restoration Certification.
http://www.iicrc.org/pdf/buydocs.pdf
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DOL OSHA, 29 CFR Part 1926.28(a), subpart C: Personal Protective Equipment. Safety and Health Regulations for Construction: 
Occupational Health and Environmental Controls. U.S. Department of Labor, Occupational Safety and Health Administration. 
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http://www.epa.gov/dfe/pubs/projects/spf/spray_polyurethane_foam.html

EPA SPF: Spray Polyurethane Foam, Building Occupants and Other Workers Should Vacate During SPF Installation. 2011. U.S. 
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Why Provide Client Education
Home energy upgrades, when completed in accordance with EPA’s Healthy Indoor Environment Protocols for 
Home Energy Upgrades, can help improve the indoor air quality and safety in homes. Energy upgrade work also 
presents a valuable chance to interact with occupants, giving the contractor an opportunity to provide helpful 
education on indoor air quality and safety to further ensure the positive impact of a more energy efficient, healthier 
home. With effective education, occupants are better prepared to maintain healthy home improvements and less 
likely to create new health hazards in their homes.

Key Issues
Programs, crews and contractors are encouraged to incorporate into their client education strategies a set of messages 
related to 12 topics identified in the protocols for occupant education (presented here alphabetically): 

1. Asbestos.

2. Asthma triggers.

3. Carbon monoxide (CO) and other combustion pollutants.

4. Environmental tobacco smoke (ETS). 

5. Lead.

6. Mold and moisture.

7. Pests.

8. Polychlorinated biphenyls (PCBs).

9. Radon.

10. Safety.

11. Volatile organic compounds (VOCs) in household products and materials.

12. Wood smoke and solid fuel emissions.

These issues and health messages are described in Table 3, which summarizes how these priority indoor 
environmental concerns affect occupants and provides suggested occupant education health messages. Occupant 
health messages can be used to communicate key points regarding these 12 important topics for healthy indoor 
environments.

EPA has many publications suitable for occupant education on indoor air quality in homes, including Care for 
Your Air: A Guide to Indoor Air Quality, which can be found on EPA’s Indoor Air Quality home page,  
www.epa.gov/iaq. 

APPENDIX B

CLIENT EDUCATION 
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Table 3: Priority Health Concerns and Recommended Occupant Health Messages

Priority Health Concerns Recommended Occupant Health Messages

Asbestos – Asbestos-containing materials (ACM) 
in homes may include pipe and furnace insulation, 
vermiculite insulation installed before 1990, floor 
tiles, exterior shingles and roofing. Exposure can 
cause lung cancer, mesothelioma (cancer of the 
lining of the chest and abdominal cavity) and 
asbestosis, in which the lungs become scarred with 
fibrous tissue.

!"Do not disturb materials that may contain asbestos including pipe insulation, 
attic vermiculite insulation, exterior shingles and floor tiles (particularly 9-inch 
by 9-inch tiles).

!"Consult state requirements for asbestos testing and mitigation.

Asthma Triggers – Asthma triggers are commonly 
found in homes, schools and offices and include 
moisture, mold, dust mites, pests such as 
cockroaches or mice, secondhand smoke and pet 
dander. A home may have mold growing on a 
shower curtain, dust mites in pillows, blankets or 
stuffed animals, secondhand smoke in the air and 
cat and dog hairs on the carpet or floors. 

Asthma triggers cause symptoms including 
coughing, chest tightness, wheezing and breathing 
problems. An asthma attack occurs when 
symptoms keep getting worse or are suddenly very 
severe. Asthma attacks can be life threatening. 

!"Asthma can be controlled with the right medicines and by reducing asthma 
triggers.

!"For dust mites, wash bedding in hot water once a week and dry completely. Use 
dust-proof (allergen-impermeable) mattress and pillow covers. Choose washable 
stuffed toys; wash them often in hot water, and dry thoroughly. 

!"Keep pets out of bedrooms and off furniture. Consider keeping pets outside, if 
possible.

!"See sections of this table on Environmental Tobacco Smoke, Mold and Moisture, 
and Pests for recommendations regarding these asthma triggers.

Carbon Monoxide (CO) and Other 
Combustion Pollutants – Combustion pollutants 
are gases or particles that come from burning 
materials. Common combustion pollutants 
include carbon monoxide (CO) and nitrogen 
dioxide (NO

2
).

Exposure to CO can cause headaches, impaired 
vision and coordination, flu symptoms, dizziness, 
and at high concentrations, confusion, nausea and 
death. CO sources include combustion equipment 
(e.g., furnaces and wood stoves), unvented 
combustion appliances (e.g., vent-free fireplaces), 
portable generators, and other combustion 
equipment and automobiles operated in attached 
garages. 

NO
2
 is a colorless, odorless gas that causes eye, 

nose and throat irritation, shortness of breath and 
an increased risk of respiratory infection.

!"CO alarms should be installed in all homes.

!"Annually test CO alarms. Replace every five to seven years. It is recommended 
that CO alarms have a digital display and provide peak level readings. Note: Some 
CO alarms can detect and store low level peak CO levels (less than 30 ppm).

!"Never operate a portable generator or any gasoline engine-powered tool in or 
near an enclosed space such as a garage, house or other building. Even with open 
doors and windows, these spaces can trap CO and allow it to quickly build to 
lethal levels.

!"Never warm up cars in attached garages, even if the garage door to the outside is 
open.

!"For gas vent-free heaters and fireplaces, inform occupant of identified operation 
or installation issues and suggested actions.

!"Consult manufacturer installation and operating instructions for proper 
operation and maintenance of gas appliances. If manufacturer instructions 
are not available, contact manufacturer to obtain replacement instructions or 
contact the Air-Conditioning, Heating and Refrigeration Institute (AHRI) for 
information on obtaining these instructions for gas appliances.

Environmental Tobacco Smoke (ETS) – 
Exposure to ETS, also known as “secondhand 
smoke,” can occur if someone smokes in a home 
or apartment building. Exposure to secondhand 
smoke increases the risk of lung cancer in adults. 
Children are at increased risk of ear infections, 
bronchitis and pneumonia, Sudden Infant 
Death Syndrome (SIDS) and asthma symptoms. 
Secondhand smoke triggers symptoms in 
people who have asthma or chronic obstructive 
pulmonary disease (COPD).

!"Secondhand smoke poses health risks to non-smokers (e.g., cancer in adults, 
SIDS, breathing problems in children).

!"Do not allow smoking in the home. Smoke outside to reduce the risk to others 
in the home.

!"Provide access to information on local smoking cessation programs for those who 
want to quit.

!"Explore smoke-free housing policies for multi-family properties. Explain financial 
and reduced liability benefits to owners. See the National Center for Healthy 
Housing’s fact sheet Reasons to Explore Smoke Free Housing for additional 
information.
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Priority Health Concerns Recommended Occupant Health Messages

Lead – Housing-related lead sources include 
flaking or peeling lead-based paint, leaded dust, 
lead in soil and lead in drinking water. Exposure 
can cause learning difficulties, behavior problems, 
hearing damage and in extreme cases seizures 
or death. Children under six years of age and 
pregnant women are at greatest risk.

!"Pregnant women and children under six years are at greatest risk.

!"In homes built before 1978: 1) If repainting, remodeling or disturbing paint, use 
lead safe-work practices; 2) Repair peeling paint using lead safe work practices in 
homes where young children or pregnant women live.

!"Consider testing blood lead levels in children younger than six years of age, if 
living in a pre-1978 home.

!"For pre-1978 homes with chipping exterior paint: Test soil for lead content and 
remove or cover lead-contaminated soil.

Mold and Moisture – Mold can grow almost 
anywhere there is moisture in a house. Asthma 
symptoms, allergic reactions, and other respiratory 
symptoms can be triggered by damp indoor 
environments and mold. Inhaling mold spores can 
trigger asthma attacks in people sensitive to molds. 

!"If you see mold on hard surfaces, clean it up with soap and water. Let the area 
dry completely.

!"Repair moisture problems to avoid dampness or mold.

!"Dry water-damaged areas and items within 24-48 hours after a leak or spill to 
prevent mold growth.

!"Avoid installing carpet in areas prone to wetting or moisture problems.

!"Run bathroom and kitchen fans when showering, cooking, etc., and run whole-
house ventilation system according to manufacturer’s instructions to help 
minimize moisture and contaminant buildup.

Pests – Rodents, cockroaches, termites, birds, bats 
and other pests can be found in homes. Exposure 
to some pest droppings and body parts (e.g., from 
mice and cockroaches) can trigger asthma attacks. 
Rodents can also carry diseases such as hantavirus, 
which can result in a deadly condition called 
hantavirus pulmonary syndrome (HPS). Misusing 
pesticides to address pest problems can sometimes 
result in harmful exposures to carcinogens or 
chemicals that result in respiratory problems or 
allergic reactions.

!"Follow integrated pest management (IPM) strategies to reduce pest infestations 
and to avoid the overuse of pesticides: 1) Reduce pest access to water and food by 
properly storing food and trash and by using effective housekeeping techniques; 
2) Limit pest entry by sealing holes and cracks; 3) Use targeted and least toxic 
pesticides.

!"Clean up pest droppings and body parts to reduce allergens.

!"Safely store pesticides out of reach of children.

Polychlorinated Biphenyls (PCBs) – PCBs 
were manufactured domestically from 1929 until 
their manufacture was banned in 1979. PCBs 
have been shown to cause a variety of adverse 
health effects, including effects on the immune 
system, reproductive system, nervous system and 
endocrine system in animals. PCBs have also 
been shown to cause cancer in animals. Studies in 
humans provide supportive evidence for potential 
carcinogenic and non-carcinogenic effects of 
PCBs. 

!"Although no longer commercially produced in the U.S., PCBs may be present 
in products and materials produced before the 1979 PCB ban (e.g., transformers 
and capacitors, cable insulation, oil-based paint, caulk, plastics, floor finish). 

!"Materials suspected of PCB contamination should be sampled, tested and safely 
abated by a professional. 

Radon – Radon is the #1 cause of lung cancer 
for non-smokers. It is the 2nd leading cause of 
lung cancer overall (after smoking), accounting 
for 21,000 deaths annually. A radioactive gas 
that comes from the natural decay of uranium in 
soil and water, radon can enter homes through 
openings in walls and floors where they come into 
contact with the ground. An estimated one in 
every 15 U.S. homes has radon levels at or above 
EPA’s action level of 4 pCi/L.

!"The only way to know the radon level in your home is to test for it.

!"EPA and the Surgeon General recommend testing all homes below the third floor 
for radon.

!"Mitigate radon in homes if levels are greater than or equal to 4 pCi/L. Strongly 
consider mitigating homes with levels between 2 and 4 pCi/L. 

o Radon levels below 4 pCi/L still pose a health risk and in many cases may be 
reduced. See EPA’s A Citizen’s Guide to Radon.

!"Make sure any existing radon mitigation system is functioning properly. If a vent 
fan is installed, check its condition first.
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Priority Health Concerns Recommended Occupant Health Messages

Safety – Trips and falls, poisoning and burns are 
significant injury risks in homes. Poor lighting, 
lack of handrails, unstable stairs and other housing 
hazards increase the risk of falls. Improperly stored 
chemicals increase the risk of poisoning.

!"Smoke alarms and CO alarms should be installed in all homes and tested 
regularly. Replace batteries annually. Replace smoke alarms every 10 years and 
CO alarms every five to seven years. 

!"Set hot water heater thermostats to 120 degrees Fahrenheit to reduce burns and 
scalds.

!"In homes where elderly persons live, reduce trip hazards, provide sufficient 
lighting on stairs, ensure handrails and grab bars are in key locations, and follow 
CDC’s guide Check for Safety: A Home Fall Prevention Checklist for Older 
Adults.

!"In homes with young children, install gates at the tops of stairs and securely store 
chemicals and pesticides.

Volatile Organic Compounds (VOCs) in
Household Products and Materials – VOCs are 
found in many household products and materials 
including paints, carpets and pads, pressed wood, 
composite wood, cleaning supplies, air fresheners 
and furniture. Exposures can cause eye, nose and 
throat irritation, liver damage and cancer. 

!"Select low-VOC products when possible (e.g., paint, carpet, furniture, cabinets, 
adhesives and cleaning products). Green testing and rating programs that assess 
products for VOCs and other health hazards include:

o California Department of Public Health, Emission Testing Method for 
California Specification 01350.

o Carpet and Rug Institute (CRI) Green Label or Green Label Plus program 
criteria or equivalent standards for carpet.

o Collaborative for High Performance Schools (CHPS) High Performance 
Products Database.

o Green Seal Standard GS-11.

o Greenguard Children and Schools Certification Program.

o Master Painters Institute (MPI) Green Performance Standards GPS-1 or GPS-
2.

o Scientific Certification Systems (SCS) Standard EC-10.2-2007 (Indoor 
Advantage Gold).

!"If using pressed or composite wood products, avoid products containing urea 
formaldehyde. Select products compliant with California Title 17.

!"Local ventilation can be used when strong sources of VOCs or other airborne 
contaminants are isolated to a specific room or area. Whole-house ventilation 
will also help reduce VOCs and other airborne contaminants in most homes.

!"Safely store chemicals out of reach of children.

Wood Smoke and Solid Fuel Emissions –
Wood stoves and fireplaces can create emissions, 
and exposures can cause breathing problems.

!"Ensure fireplace chimney or wood stove flue is working properly (i.e., there is no 
wood smoke in the home).

!"Clean chimney once a year.

!"Follow EPA’s Guide for Best Burn Practices for Wood Stoves.

!"If purchasing a new stove, ensure it is EPA-certified.

Client Education Resources:

Asbestos

EPA Asbestos: Asbestos in Your Home. 1990. U.S. Environmental Protection Agency.
http://www.epa.gov/asbestos/pubs/ashome.html
http://www.epa.gov/asbestos/

Asthma Triggers

EPA Asthma: Indoor Environmental Asthma Triggers. 2011. U.S. Environmental Protection Agency.
http://www.epa.gov/asthma/triggers.html

Carbon Monoxide

AHRI: Air-Conditioning, Heating and Refrigeration Institute.
http://www.ahrinet.org/default.aspx

CPSC Document #466: Carbon Monoxide Questions and Answers. 2008. U.S. Consumer Product Safety Commission.
http://www.cpsc.gov/cpscpub/pubs/466.html

EPA IAQ:  An Introduction to Indoor Air Quality (IAQ), Carbon Monoxide. U.S. Environmental Protection Agency. 2011.
http://www.epa.gov/iaq/co.html
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Environmental Tobacco Smoke

EPA Smoke-free Homes and Cars Program: U.S. Environmental Protection Agency. 2010.
http://www.epa.gov/smokefree/

NCHH Fact Sheet: Reasons to Explore Smoke-Free Housing. 2009. National Center for Healthy Housing.
http://www.nchh.org//Portals/0/Contents/Green%20Factsheet_Smokefree.pdf

Lead

EPA Lead-Based Paint Renovation, Repair, and Painting Program: Lead Safe Certified Guide to Renovate Right Brochure. 2010.  
U.S. Environmental Protection Agency.
http://www.epa.gov/lead/pubs/renovaterightbrochure.pdf

Mold and Moisture

EPA Mold:  A Brief Guide to Mold, Moisture, and Your Home. 2010. U.S. Environmental Protection Agency.
http://www.epa.gov/iedmold1/moldguide.html

Pests

EPA  Pests: Controlling Pests. U.S. Environmental Protection Agency. 2011.  
http://www.epa.gov/pesticides/controlling/index.htm 

New York City Department of Health and Mental Hygiene: How to Control Pests Safely. 2008. New York City Department of Health 
and Mental Hygiene.
http://www.healthyhomestraining.org/IPM/IPM_MFH_Ref_4_NYC_Pest_Control_9-11-08.pdf

Polychlorinated Biphenyls (PCBs)

EPA PCB: Polychlorinated Biphenyls. 2011. U.S. Environmental Protection Agency.
http://www.epa.gov/epawaste/hazard/tsd/pcbs/index.htm

Radon
EPA Radon Guidance: Citizen’s Guide to Radon. 2009. U.S. Environmental Protection Agency.
http://www.epa.gov/radon/pubs/citguide.html

Safety

CDC Fall Prevention Checklist: Check for Safety: A Home Fall Prevention Checklist for Older Adults. 2009. U.S. Centers for Disease 
Control and Prevention.
http://www.cdc.gov/HomeandRecreationalSafety/Falls/CheckListForSafety.html

Volatile Organic Compounds in Household Products and Materials

California Department of Public Health CAL-IAQ Program Standard: Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers, Version 1.1. 2010. California Department of Public 
Health.
http://www.cal-iaq.org/vocs/standard-method-for-voc-emissions-testing-and-evaluation

California Title 17: California Code of Regulations, Title 17, sections 93120 - 93120.12. 2008. State of California.

CRI: Green Label, Green Label Plus. The Carpet and Rug Institute.
http://www.carpet-rug.org/commercial-customers/green-building-and-the-environment/green-label-plus/

EPA IAQ: An Introduction to Indoor Air Quality (IAQ), Volatile Organic Compounds (VOCs). 2011. U.S. Environmental Protection 
Agency.
http://www.epa.gov/iaq/voc.html

Greenguard Children and Schools Certification Program: Greenguard Environmental Institute.
http://www.greenguard.org/en/QuickSearch.aspx

Green Seal Standard GS-11: GS-11: Green Seal Environmental Standard for Paints and Coatings. 2008. Green Seal, Inc.
http://www.greenseal.org/GreenBusiness/Standards.aspx?vid=ViewStandardDetail&cid=0&sid=6

MPI GPS-1 and GPS-2: Master Painters Institute (MPI) Green Performance Standards for Paints and Coatings [GPS-1 and GPS-2]. 
2008. Master Painters Institute, Inc.
http://www.specifygreen.com/EvrPerf/EnvironmentalPerformance.html

SCS Standard EC-10.2-2007: Standard EC-10.2-2007, Indoor Air Quality Performance. 2007. Scientific Certification Systems.
http://www.scscertified.com/docs/SCS-EC10.2-2007.pdf

Wood Smoke and Solid Fuel Emissions

CSIA: Top-Down Method of Stove Loading. Chimney Safety Institute of America.
http://www.csia.org/HomeownerResources/ChimneySafetyInfo/HOWTOBuildaTopDownBurn/tabid/229/Default.aspx

EPA Burn Wise Guides: Burn Wise Guide for Best Burn Practices for Wood Stoves. 2011. U.S. Environmental Protection Agency.
http://www.epa.gov/burnwise/bestburn.html



AC – Air Conditioning

ACCA – Air Conditioning Contractors of America

ACM – Asbestos-Containing Material

AFHH – Alliance for Healthy Homes

AHRI – Air-Conditioning, Heating and Refrigeration    
Institute

ANSI – American National Standards Institute

ASHI – American Society of Home Inspectors

ASHRAE – American Society of Heating, Refrigerating and 
Air-Conditioning Engineers

ASPE – American Society of Plumbing Engineers

ASTM – American Society for Testing and Materials

BPI – Building Performance Institute

CA – California

CAZ – Combustion Appliance Zone

CDC – Centers for Disease Control and Prevention

CEQ – White House Council on Environmental Quality

cfm – Cubic feet per minute

CFR – Code of Federal Regulations

CHPS – Collaborative for High Performance Schools

CO – Carbon Monoxide

CO
2
 – Carbon Dioxide

COPD – Chronic Obstructive Pulmonary Disease

CPSC – Consumer Product Safety Commission

CRI – Carpet and Rug Institute

CSA – Canadian Standards Association

CSIA – Chimney Safety Institute of America

DOE – U.S. Department of Energy

DOL – U.S. Department of Labor

EPA – U.S. Environmental Protection Agency

EPA OSWER – U.S. Environmental Protection 
Agency Office of Solid Waste and 
Emergency Response

ETS – Environmental Tobacco Smoke

ft2 – Square feet

GS – Green Seal

HPS – Hantavirus Pulmonary Syndrome

HRV – Heat Recovery Ventilator

HUD – U.S. Department of Housing and Urban 
Development

HVAC – Heating, Ventilating and Air Conditioning

APPENDIX C

ABBREVIATIONS

IAQ – Indoor Air Quality

IPM – Integrated Pest Management

LED – Light-Emitting Diode

MDI – Methylene Diphenyl Diisocyanate

MERV – Minimum Efficiency Reporting Value

MNCEE – Minnesota Center for Energy and Environment

MPI – Master Painters Institute

MPI GPS – Master Painters Institute Green Performance 
Standard

N/A – Not Applicable

NAHB – National Association of Home Builders

NCHH – National Center for Healthy Housing

NEHA – National Environmental Health Association

NESCAUM – The Clean Air Association of the Northeast 
States

NFI – National Fireplace Institute

NFPA – National Fire Protection Association

NIOSH – National Institute for Occupational Safety and 
Health

NIST – National Institute of Standards and Technology

NRSB – National Radon Safety Board

NVLAP – National Voluntary Laboratory Accreditation 
Program

ODS – Oxygen Depletion Sensor

OSHA – Occupational Safety and Health Administration

PCBs – Polychlorinated Biphenyls

pCi/L – picocuries per liter

PELs – Permissible Exposure Limits

PLM – Polarized Light Microscopy

ppm – Parts per million

RRP – Renovation, Repair and Painting

SCS – Scientific Certification Systems

SIDS – Sudden Infant Death Syndrome

SPF – Spray Polyurethane Foam

TEM – Transmission Electron Microscopy

U.S. – United States

VOCs – Volatile Organic Compounds

W.C. – Water Column

XRF – X-Ray Fluorescence    

43



!""#$%%&&&'(#)'*+,%-).%!+/(0%1("1+2"0'!"/3

Office of Air and Radiation (6609J)

EPA 402/K-11/003 | October 2011


