Introduction to Molds

Molds produce tiny spores to reproduce. Mold spores waft through the indoor and outdoor air
continually. When mold spores land on a damp spot indoors, they may begin growing and
digesting whatever they are growing on in order to survive. There are molds that can grow on
wood, paper, carpet, and foods. When excessive moisture or water accumulates indoors, mold
growth will often occur, particularly if the moisture problem remains undiscovered or un-
addressed. There is no practical way to eliminate all mold and mold spores in the indoor
environment; the way to control indoor mold growth is to control moisture.

Basic Mold Cleanup

The key to mold control is moisture control. It is important to dry water-damaged areas and items
within 24-48 hours to prevent mold growth. If mold is a problem in your home, clean up the mold
and get rid of the excess water or moisture. Fix leaky plumbing or other sources of water. Wash
mold off hard surfaces with detergent and water, and dry completely. Absorbent materials (such
as ceiling tiles & carpet) that become moldy may have to be replaced.

Ten Things You Should Know About Mold

1. Potential health effects and symptoms associated with mold exposures include allergic
reactions, asthma, and other respiratory complaints.

2. There is no practical way to eliminate all mold and mold spores in the indoor
environment; the way to control indoor mold growth is to control moisture.

3. If mold is a problem in your home or school, you must clean up the mold and eliminate
sources of moisture.

4. Fix the source of the water problem or leak to prevent mold growth.

5. Reduce indoor humidity (to 30-60%) to decrease mold growth by: venting bathrooms,
dryers, and other moisture-generating sources to the outside; using air conditioners and
de-humidifiers; increasing ventilation; and using exhaust fans whenever cooking,
dishwashing, and cleaning.

6. Clean and dry any damp or wet building materials and furnishings within 24-48 hours to
prevent mold growth.

7. Clean mold off hard surfaces with water and detergent, and dry completely. Absorbent
materials such as ceiling tiles, that are moldy, may need to be replaced.

8. Prevent condensation: Reduce the potential for condensation on cold surfaces (i.e.,
windows, piping, exterior walls, roof, or floors) by adding insulation.

9. In areas where there is a perpetual moisture problem, do not install carpeting (i.e., by
drinking fountains, by classroom sinks, or on concrete floors with leaks or frequent
condensation).

10. Molds can be found almost anywhere; they can grow on virtually any substance,
providing moisture is present. There are molds that can grow on wood, paper, carpet,
and foods.



Floods/Flooding

Mold growth may be a problem after flooding. Excess moisture in the home is cause for concern
about indoor air quality primarily because it provides breeding conditions for microorganisms.
This fact sheet provides tips to avoid creating indoor air quality problems during cleanup. U.S.
EPA, EPA Document Number 402-F-93-005, August 1993.

Health and Mold

Molds can trigger asthma episodes in sensitive individuals with asthma (See Asthma Section
above); molds can also trigger allergies in sensitive individuals.

EPA’s publication, Indoor Air Pollution: An Introduction for Health Professionals,
assists health professionals (especially the primary care physician) in diagnosis
of patient symptoms that could be related to an indoor air pollution problem. It
addresses the health problems that may be caused by contaminants
encountered daily in the home and office. Organized according to pollutant or
poliutant groups such as environmental tobacco smoke, VOCs, biological
pollutants, and sick building syndrome, this booklet lists key signs and symptoms
from exposure to these pollutants, provides a diagnostic checklist and quick
reference summary, and includes suggestions for remedial action. Also includes
references for information contained in each section. This booklet was developed
by the American Lung Association, the American Medical Association, the U.S.
Consumer Product Safety Commission, and the EPA. EPA Document Reference
Number 402-R-~94-007, 1994.

Allergic Reactions - excerpted from Indoor Air Pollution: An_Introduction for
Health Professionals section _on: Animal Dander, Molds, Dust Mites, Other

Biologicals.

A major concern associated with exposure to biological
pollutants is allergic reactions, which range from rhinitis, nasal
congestion, conjunctival inflammation, and urticaria to asthma.
Notable triggers for these diseases are allergens derived from
house dust mites; other arthropods, including cockroaches; pets
(cats, dogs, birds, rodents); molds; and protein-containing
furnishings, including feathers, kapok, etc. In occupational
settings, more unusual allergens (e.g., bacterial enzymes, algae)
have caused asthma epidemics. Probably most proteins of non-
human origin can cause asthma in a subset of any appropriately
exposed population.

Stachybotrys or Stachybotrys atra (chartarum) and health effects

e Consult the Centers for Disease Control (CDC) website

e CDC's National Center for Environmental Health (NCEH) has a toll-free
telephone number for information and FAXs, including a list of
publications: NCEH Health Line 1-888-232-6789.

e CDC's NCEH factsheets, gquestions and answers on _Stachybofrys
chartarum and other molds




Homes and Molds

A new EPA publication, "A Brief Guide to Mold, Moisture, and Your Home",
will soon be available. This Guide provides information and guidance for
homeowners and renters on how to clean up residential mold problems and how
to prevent mold growth.

Biological Pollutants in Your Home - This document explains indoor biological
pollution, health effects of biological pollutants, and how to control their growth
and buildup. One third to one half of all structures have damp conditions that may
encourage development of poliutants such as molds and bacteria, which can
cause allergic reactions -- including asthma -- and spread infectious diseases.
Describes corrective measures for achieving moisture control and cleanliness.
This brochure was prepared by the American Lung Association and the U.S.
Consumer Product Safety Commission. EPA Document Reference Number 402-
F-90-102, January 1990.

Moisture control is the key to mold control; the Moisture Control Section from
Biological Pollutants in Your Home follows:

Moisture Control

Water in your home can come from many sources. Water can enter your home
by leaking or by seeping through basement floors. Showers or even cooking can
add moisture to the air in your home. The amount of moisture that the air in your
home can hold depends on the temperature of the air. As the temperature goes
down, the air is able to hold less moisture. This is why, in cold weather, moisture
condenses on cold surfaces (for example, drops of water form on the inside of a
window). This moisture can encourage biological poliutants to grow.

There are many ways to control moisture in your home:

e Fix leaks and seepage. If water is entering the house from the outside,
your options range from simple landscaping to extensive excavation and
waterproofing. (The ground should slope away from the house.) Water in
the basement can result from the lack of gutters or a water flow toward
the house. Water leaks in pipes or around tubs and sinks can provide a
place for biological pollutants to grow.

e Put a plastic cover over dirt in crawlspaces to prevent moisture from
coming in from the ground. Be sure crawlspaces are well-ventilated.

¢ Use exhaust fans in bathrooms and kitchens to remove moisture to the
outside (not into the attic). Vent your ciothes dryer to the outside.

e Turn off certain appliances (such as humidifiers or kerosene heaters) if
you notice moisture on windows and other surfaces.

e Use dehumidifiers and air conditioners, especially in hot, humid climates,
to reduce moisture in the air, but be sure that the appliances themselves
don't become sources of biological pollutants.

e Raise the temperature of cold surfaces where moisture condenses. Use
insulation or storm windows. (A storm window installed on the inside
works better than one installed on the outside.) Open doors between
rooms (especially doors to closets which may be colder than the rooms)
to increase circulation. Circulation carries heat to the cold surfaces.
Increase air circulation by using fans and by moving furniture from wall
corners to promote air and heat circulation. Be sure that your house has
a source of fresh air and can expel excessive moisture from the home.




e Pay special attention to carpet on concrete floors. Carpet can absorb
moisture and serve as a place for biological pollutants to grow. Use area
rugs, which can be taken up and washed often. In certain climates, if
carpet is to be installed over a concrete floor, it may be necessary to use
a vapor barrier (plastic sheeting) over the concrete and cover that with
sub-flooring (insulation covered with plywood) to prevent a moisture
problem.

e Moisture problems and their solutions differ from one climate to another.
The Northeast is cold and wet; the Southwest is hot and dry; the South is
hot and wet; and the Western Mountain states are cold and dry. All of
these regions can have moisture problems. For example, evaporative
coolers used in the Southwest can encourage the growth of biological
pollutants. In other hot regions, the use of air conditioners, which cool the
air too quickly, may prevent the air conditioners from running long
enough to remove excess moisture from the air. The types of
construction and weatherization for the different climates can lead to
different problems and solutions.

Should You Have the Air Ducts in Your Home Cleaned? - excerpt on duct
cleaning and mold follows, please review the entire document for additional
information on duct cleaning and mold.

You should consider having the air ducts in your home cleaned if:

There is substantial visible mold growth inside hard surface (e.g., sheet metal)
ducts or on other components of your heating and cooling system. There are
several important points to understand concerning mold detection in heating and
cooling systems:

* Many sections of your heating and cooling system may not be accessible
for a visible inspection, so ask the service provider to show you any mold
they say exists.

e You should be aware that although a substance may look like mold, a
positive determination of whether it is mold or not can be made only by
an expert and may require laboratory analysis for final confirmation. For
about $50, some microbiology laboratories can tell you whether a sample
sent to them on a clear strip of sticky household tape is mold or simply a
substance that resembles it.

e If you have insulated air ducts and the insulation gets wet or moldy it
cannot be effectively cleaned and should be removed and replaced.

e If the conditions causing the mold growth in the first place are not
corrected, mold growth will recur.

Indoor Air Regulations and Mold

Standards or Threshold Limit Values (TLVs) for airborne concentrations of mold, or mold spores,
have not been set. Currently, there are no EPA regulations or standards for airborne mold
contaminants.



Large Buildings and Mold

EPA has a number of resources available, you can start with "Building Air Quality: A Guide for
Building Owners and Facility Managers" and the "Building Air Quality Action Plan"

Excerpt from the Building Air Quality: A Guide for Building Owners and Facility Managers,
Appendix C - Moisture, Mold and Mildew:

How to Identify the Cause of a Mold and Mildew Problem.

Mold and mildew are commonly found on the exterior wall surfaces of corner
rooms in heating climate locations. An exposed corner room is likely to be
significantly colder than adjoining rooms, so that it has a higher relative humidity
(RH) than other rooms at the same water vapor pressure. If mold and mildew
growth are found in a corner room, then relative humidity next to the room
surfaces is above 70%. However, is the RH above 70% at the surfaces because
the room is too cold or because there is too much moisture present (high water
vapor pressure)?

The amount of moisture in the room can be estimated by measuring both
temperature and RH at the same location and at the same time. Suppose there
are two cases. In the first case, assume that the RH is 30% and the temperature
is 70°F in the middle of the room. The low RH at that temperature indicates that
the water vapor pressure {or absolute humidity) is low. The high surface RH is
probably due to room surfaces that are "too cold." Temperature is the
dominating factor, and control strategies should involve increasing the
temperature at cold room surfaces.

in the second case, assume that the RH is 50% and the temperature is 70°F in
the middie of the room. The higher RH at that temperature indicates that the
water vapor pressure is high and there is a relatively large amount of moisture in
the air. The high surface RH is probably due to air that is "too moist." Humidity
is the dominating factor, and control strategies should involve decreasing the
moisture content of the indoor air.

Schools and Mold and Indoor Air Quality

The Agency's premier resource on this issue is the Indoor Air Quality Tools for Schools kit. Our
schools-related resources on the web start at: epa.gov/iag/schools.

The asthma companion piece for the IAQ Tools for Schools kit, titted Managing Asthma in the
School Environment (epa.govl/iag/schools/asthma) has been recently published. This publication
has a section entitled Clean Up Mold and Moisture Control at: epa.govl/iad/schools/asthma/eat-
cumem.htm

Excerpt from [AQ Tools for Schools kit companion piece, Managing Asthma in the School
Environment:

Common Moisture Sources Found in Schools

Moisture problems in school buildings can be caused by a variety of conditions,
including roof and plumbing leaks, condensation, and excess humidity. Some
moisture problems in schools have been linked to changes in building
construction practices during the past twenty to thirty years. These changes have
resulted in more tightly sealed buildings that may not allow moisture to escape
easily. Moisture problems in schools are also associated with delayed
maintenance or insufficient maintenance, due to budget and other constraints.
Temporary structures in schools, such as trailers and portable classrooms, have
frequently been associated with moisture and mold problems.



Suggestions for Reducing Mold Growth in Schools
Reduce Indoor Humidity:

¢ Vent showers and other moisture-generating sources to the outside.

¢ Control humidity levels and dampness by using air conditioners and de-
humidifiers.

¢ Provide adeguate ventilation to maintain indoor humidity levels between
30-60%.

o Use exhaust fans whenever cooking, dishwashing, and cleaning in food
service areas.

Inspect the building for signs of mold, moisture, leaks, or spills:

Check for moldy odors.
Look for water stains or discoloration on the ceiling, walls, floors, and
window sills.

e Look around and under sinks for standing water, water stains, or mold.

¢ Inspect bathrooms for standing water, water stains, or mold.

¢ Do not let water stand in air conditioning or refrigerator drip pans.

Respond promptly when you see signs of moisture and/or mold, or when leaks or
spills occur:

e Clean and dry any damp or wet building materials and furnishings within
24-48 hours of occurrence to prevent mold growth.

¢ Fix the source of the water problem or leak to prevent mold growth.

e Clean mold off hard surfaces with water and detergent, and dry

completely.

+ Absorbent materials such as ceiling tiles, that are moidy, may need to be
replaced.

¢ Check the mechanical room and roof for unsanitary conditions, leaks, or
spills.

Prevent moisture condensation;

¢ Reduce the potential for condensation on cold surfaces (i.e., windows,
piping, exterior walls, roof, or floors) by adding insulation.

Floor and carpet cleaning:

* Remove spots and stains immediately, using the flooring manufacturer’s
recommended techniques.

o Use care to prevent excess moisture or cleaning residue accumulation
and ensure that cleaned areas are dried quickly.

e In areas where there is a perpetual moisture problem, do not install
carpeting (i.e., by drinking fountains, by classroom sinks, or on concrete
floors with leaks or frequent condensation).



Other Mold-Related Resources/Links

1AQ INFO

P.O. Box 37133, Washington, DC 20013-7133
1-800-438-4318/703-356-4020

(fax) 703-356-5386

iaginfo@aol.com

U.S. Environmental Protection Agency

National Center for Environmental Publications (NSCEP)
P.O. Box 42419

Cincinnati, OH 42419

1-800-490-9198/(513) 489-8695 (fax)

U.S. Environmental Protection Agency (EPA), indoor Environments
Division (IED)

An Office Building Occupant's Guide to 1AQ - epa.gov/iag/pubs/occupgd.htm!

Biologicat Contaminants - epa.gov/iag/pubs/bio_1.html

Building Air Quality Action Plan (for Commercial Buildings) -
epa.gov/iag/largebldgs/actionpl.htmi

Floods/Flooding - epa.gov/iag/pubs/flood.htmi

Mold Remediation in Schools and Commercial Buildings - epa.gov/iag/molds/

For more subject-specific links, go to; epa.gov/iag/schoals/links.html, or
epa.gov/iag/asthmallinks.html, or epa.gov/iag/moreinfo.htmi.




Mold Basics

* The key to mold control is moisture control.

¢ If mold is a problem in your home, you should clean up the mold promptly and fix
the water problem.

+ Itis important to dry water-damaged areas and items within 24-48 hours to prevent
mold growth.

Why is mold growing in my home?

Molds are part of the natural environment. Outdoors, molds play a part in nature by
breaking down dead organic matter such as fallen leaves and dead trees, but indoors,
mold growth should be avoided. Molds reproduce by means of tiny spores; the spores
are invisible to the naked eye and float through outdoor and indoor air. Mold may begin
growing indoors when mold spores land on surfaces that are wet. There are many types
of mold, and none of them will grow without water or moisture.

Can mold cause health problems?

Molds are usually not a problem indoors, unless mold
spores land on a wet or damp spot and begin
growing. Molds have the potential to cause health
problems. Molds produce allergens (substances that
can cause allergic reactions), irritants, and in some
cases, potentially toxic substances (mycotoxins).

Inhaling or touching mold or mold spores may cause

allergic reactions in sensitive individuals. Allergic [Mold growing on a piece of
responses include hay fever-type symptoms, such as ceiling tile]

sneezing, runny nose, red eyes, and skin rash

(dermatitis). Allergic reactions to mold are common. Molds can gradually destroy
They can be immediate or delayed. Molds can also the things they grow on. You
cause asthma attacks in people with asthma who are can prevent damage to your
allergic to mold. In addition, mold exposure can irritate home and furnishings, save
the eyes, skin, nose, throat, and lungs of both mold- money, and avoid potential
allergic and non-allergic people. Symptoms other than health problems by controlling
the allergic and irritant types are not commonly moisture and eliminating mold

reported as a result of inhaling mold. Research on
mold and health effects is ongoing. This brochure
provides a brief overview; it does not describe all
potential health effects related to mold exposure. For
more detailed information consult a health
professional. You may also wish to consult your state
or local health department.

How do | get rid of mold?

It is impossible to get rid of all mold and mold spores indoors; some mold spores
will be found floating through the air and in house dust. The mold spores will not
grow if moisture is not present. Indoor mold growth can and should be prevented
or controlled by controlling moisture indoors. If there is mold growth in your
home, you must clean up the mold and fix the water problem. If you clean up the
mold, but don't fix the water problem, then, most likely, the mold problem will
come back.



Mold Cleanup

If you already have a mold problem - ACT QUICKLY. Mold damages what it grows on. The

longer it grows, the more damage it can cause.
Who should do the cleanup?

Who should do the cleanup depends on a number of factors. One consideration is the size of the
mold problem. If the moldy area is less than about 10 square feet (less than roughly a 3 ft. by 3
ft. patch), in most cases, you can handle the job yourself, following the guidelines below.

However:

If there has been a lot of water damage, and/or mold growth covers more than 10 square
feet, consult the U.S. Environmental Protection Agency (EPA) guide: Mold Remediation
in Schools and Commercial Buildings. Although focused on schools and commercial
buildings, this document is applicable to other building types. It is available free by
calling the EPA Indoor Air Quality Information Clearinghouse at (800) 438-4318, or on the
Internet at epa.gov/iag/molds/mold remediation.htm!.

If you choose to hire a contractor (or other professional service provider) to do the
cleanup, make sure the contractor has experience cleaning up mold. Check references
and ask the contractor to follow the recommendations in EPA's Mold Remediation in
Schools and Commercial Buildings, the guidelines of the American Conference of
Governmental Industrial Hygenists (ACGIH), or other guidelines from professional or
government organizations.

If you suspect that the heating/ventilation/air conditioning (HVAC) system may be
contaminated with mold (it is part of an identified moisture problem, for instance, or there
is mold near the intake to the system), consult EPA's guide Should You Have the Air
Ducts in Your Home Cleaned? before taking further action. Do not run the HVAC system
if you know or suspect that it is contaminated with mold - it could spread mold throughout
the building. Visit epa.govfiag/pubs/airduct.htmi, or call (800) 438-4318 for a free copy.

If the water and/or mold damage was caused by sewage or other contaminated water,
then call in a professional who has experience cleaning and fixing buildings damaged by

contaminated water.

s If you have health concerns, consult a health professional before starting cleanup.

Mold Cleanup Guidelines

The tips and techniques presented in this section will help you clean up your
mold problem. Professional cleaners or remediators may use methods not
covered in this publication. Please note that mold may cause staining and
cosmetic damage. It may not be possible to clean an item so that its original
appearance is restored.

¢ Scrub mold off hard surfaces with detergent and water, and dry
completely.
¢ Fix plumbing leaks and other water problems
as soon as possible. Dry all items completely.
e Absorbent or porous materials, such as ceiling
tiles and carpet, may have to be thrown away if
they become moldy. Mold can grow on or fill in
the empty spaces and crevices of porous
materials, so the mold may be difficult or
impossible to remove completely.

Places that are often or
always damp can be hard
to maintain completely free
of mold. If there's some
mold in the shower or
elsewhere in the bathroom
that seems to reappear,
increasing the ventilation
(running a fan or opening a
window) and cleaning
more frequently will usually
prevent mold from
recurring, or at least keep
the mold to a minimum.

e Avoid exposing yourself or others to mold (see discussions: What to Wear When

Cleaning Moldy Areas and Hidden Mold).

¢ Do not paint or caulk moldy surfaces. Clean up the mold and dry the surfaces before

painting. Paint applied over moldy surfaces is likely to peel.




e If you are unsure about how to clean an item, or if the item is expensive or of sentimental
value, you may wish to consult a specialist. Specialists in furniture repair, restoration,
painting, art restoration and conservation, carpet and rug cleaning, water damage, and
fire or water restoration are commonly listed in phone books. Be sure to ask for and
check references. Look for specialists who are affiliated with professional organizations.

It is important to take precautions to limit your exposure to mold and mold spores.

s Avoid breathing in mold or mold spores. In order to limit your exposure to airborne
mold, you may want to wear an N-95 respirator, available at many hardware stores
and from companies that advertise on the Internet. (They cost about $12 to $25.)
Some N-95 respirators resemble a paper dust mask with a nozzle on the front, others
are made primarily of plastic or rubber and have removable cartridges that trap most of
the mold spores from entering. In order to be effective, the respirator or mask must fit
properly, so carefully follow the instructions supplied with the respirator. Please note
that the Occupational Safety and Health Administration (OSHA) requires that
respirators fit properly (fit testing) when used in an occupational setting; consult OSHA
for more information (800-321-OSHA or osha.gov/).

s Wear gloves. Long gloves that extend to the middle of the forearm are
recommended. When working with water and a mild detergent, ordinary household
rubber gloves may be used. If you are using a disinfectant, a biocide such as chiorine
bleach, or a strong cleaning solution, you should select gloves made from natural
rubber, neoprene, nitrile, polyurethane, or PVC. Avoid touching mold or moldy items
with your bare hands.

s Wear goggles. Goggles that do not have ventilation holes are recommended. Avoid
getting mold or mold spores in your eyes.

Cleaning while wearing N-95 respirator, gloves,
and goggles.
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How Do | Know When the Remediation or Cleanup is Finished?

You must have completely fixed the water or moisture problem before the cleanup or remediation
can be considered finished.

e You should have completed mold removal. Visible mold and moldy odors should not be
present. Please note that mold may cause staining and cosmetic damage.

e You should have revisited the site(s) shortly after cleanup and it should show no signs of
water damage or mold growth.

e People should have been able to occupy or re-occupy the area without health complaints
or physical symptoms.

o Ultimately, this is a judgment call; there is no easy answer. If you have concerns or
questions call the EPA Indoor Air Quality Information Clearinghouse at (800) 438-4318.

. Moisture Control is the Kéy to Mold Control!
Moisture and Mold Prevention and Control Tips

e Moisture control is the key to mold control, so when water leaks or spills occur indoors -
ACT QUICKLY. If wet or damp materials or areas are dried 24-48 hours after a leak or
spill happens, in most cases mold will not grow.

o (Clean and repair roof gutters regularly.

¢ Make sure the ground slopes away from the building foundation, so that water does not
enter or collect around the foundation.

« Keep air conditioning drip pans clean and the drain lines unobstructed and flowing
properly.

e Keep indoor humidity low. If possible, keep indoor humidity below 60 percent (ideally
between 30 and 50 percent) relative humidity. Relative humidity can be measured with a
moisture or humidity meter, a small, inexpensive ($10-$50) instrument available at many
hardware stores.

Actions that will help to reduce humidity:

+ Vent appliances that produce moisture, such as clothes dryers, stoves, and kerosene
heaters to the outside where possible. (Combustion appliances such as stoves and
kerosene heaters produce water vapor and will increase the humidity unless vented to
the outside.)

s Use air conditioners and/or de-humidifiers when needed.

¢ Run the bathroom fan or open the window when showering. Use exhaust fans or open
windows whenever cooking, running the dishwasher or dishwashing, etc.

+ If you see condensation or moisture collecting on windows, walls or pipes ACT QUICKLY
to dry the wet surface and reduce the moisture/water source. Condensation can be a
sign of high humidity.

Actions that will help prevent condensation:

¢ Reduce the humidity (see above).

e Increase ventilation or air movement by opening doors and/or windows, when
practical. Use fans as needed.

e Cover cold surfaces, such as cold water pipes, with insulation.

e Increase air temperature.
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Renters: Report all plumbing leaks and moisture problems immediately to your building owner,
manager, or superintendent. In cases where persistent water problems are not addressed, you
may want to contact local, state, or federal health or housing authorities.

Testing or Sampling for Mold

Is sampling for mold needed? In most cases, if visible mold growth is present, sampling is
unnecessary. Since no EPA or other federal limits have been set for mold or mold spores,
sampling cannot be used to check a building's compliance with federal mold standards. Surface
sampling may be useful to determine if an area has been adequately cleaned or remediated.
Sampling for mold should be conducted by professionals who have specific experience in
designing mold sampling protocols, sampling methods, and interpreting results. Sample analysis
should follow analytical methods recommended by the American Industrial Hygiene Association
(AIHA), the American Conference of Governmental Industrial Hygienists (ACGIH), or other
professional organizations.

Hidden Mold

You may suspect hidden mold if a building smells moldy, but you cannot see the source, or if you
know there has been water damage and residents are reporting health problems. Mold may be
hidden in places such as the back side of dry wall, wallpaper, or paneling, the top side of ceiling
tiles, the underside of carpets and pads, etc. Other possible locations of hidden mold include
areas inside walls around pipes (with leaking or condensing pipes), the surface of walls behind
furniture (where condensation forms), inside ductwork, and in roof materials above ceiling tiles
(due to roof leaks or insufficient insulation). Investigating hidden mold problems may be difficult
and will require caution when the investigation involves disturbing potential sites of mold growth.
For example, removal of wallpaper can lead to a massive release of spores if there is mold
growing on the underside of the paper. If you believe that you may have a hidden mold problem,
consider hiring an experienced professional.

Cleanup and Biocides

Biocides are substances that can destroy living organisms. The use of a chemical or biocide that
kills organisms such as mold (chlorine bleach, for example) is not recommended as a routine
practice during mold cleanup. There may be instances, however, when professional judgment
may indicate its use (for example, when immune-compromised individuals are present). In most
cases, it is not possible or desirable to sterilize an area; a background level of mold spores will
remain - these spores will not grow if the moisture problem has been resolved. If you choose to
use disinfectants or biocides, always ventilate the area and exhaust the air to the outdoors. Never
mix chlorine bleach solution with other cleaning solutions or detergents that contain ammonia
because toxic fumes could be produced.

Please note: Dead mold may still cause allergic reactions in some people, so it is not enough to
simply kill the mold, it must also be removed.

Additional Resources

For more information on mold related issues including mold cleanup and moisture
control/condensation/humidity issues, you can call the EPA Indoor Air Quality Information
Clearinghouse at (800) 438-4318.

¢ EPA's Mold Resources page

¢ The EPA publication, Mold Remediation in Schools and Commercial Buildings (EPA
402-K-01-001, March 2001}, is available here in HTML and in PDF (5MB file size).
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Cleanup Methods

A variety of mold cleanup methods are available for remediating damage to building materials and furnishings
caused by moisture control problems and mold growth. Please note that professional remediators may use
some methods not covered in these guidelines; absence of a method in the guidelines does not necessarily
mean that it is not useful.

Method 1: Wet Vacuum

Wet vacuums are vacuum cleaners designed to collect water. They can be used to remove water
from floors, carpets, and hard surfaces where water has accumulated. They should not be used
to vacuum porous materials, such as gypsum board. They should be used only when materials
are still wet—wet vacuums may spread spores if sufficient liquid is not present. The tanks,
hoses, and attachments of these vacuums should be thoroughly cleaned and dried after use
since mold and mold spores may stick to the surfaces.

Method 2: Damp Wipe

Whether dead or alive, mold is allergenic, and some molds may be toxic. Mold can generally be
removed from nonporous (hard) surfaces by wiping or scrubbing with water, or water and
detergent. It is important to dry these surfaces quickly and thoroughly to discourage further mold
growth. Instructions for cleaning surfaces, as listed on product labels, should always be read and
foliowed. Porous materials that are wet and have mold growing on them may have to be
discarded. Since molds will infiltrate porous substances and grow on or fill in empty spaces or
crevices, the mold can be difficult or impossible to remove completely.

Method 3: HEPA Vacuum

HEPA (High-Efficiency Particulate Air) vacuums are recommended for final cleanup of
remediation areas after materials have been thoroughly dried and contaminated materials
removed. HEPA vacuums are also recommended for cleanup of dust that may have settled on
surfaces outside the remediation area. Care must be taken to assure that the filter is properly
seated in the vacuum so that all the air must pass through the filter. When changing the vacuum
filter, remediators should wear PPE to prevent exposure to the mold that has been captured. The
filter and contents of the HEPA vacuum must be disposed of in well-sealed plastic bags.

Method 4: Discard — Remove Damaged Materials and Seal in Plastic Bags

Building materials and furnishings that are contaminated with mold growth and are not
salvageable should be double-bagged using 6-mil polyethylene sheeting. These materials can
then usually be discarded as ordinary construction waste. It is important to package mold-
contaminated materials in sealed bags before removal from the containment area to minimize
the dispersion of mold spores throughout the building. Large items that have heavy mold growth
should be covered with polyethylene sheeting and sealed with duct tape before they are
removed from the containment area.
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mold/moisture problem remains unaddressed for a long time. In the case of a long-term roof leak,
for example, molds can weaken floors and walls as the molds feed on wet wood. If you suspect
that mold has damaged building integrity, you should consult a structural engineer or other
professional with expertise in this area.

Mold growth can eventually cause structural damage to a school or large building, if a

Heavy mold growth on underside of spruce floorboards

Don't paint or caulk moldy surfaces; clean and dry surfaces before painting. Paint applied over
‘ moldy surfaces is likely to peel.

The purpose of mold remediation is to remove the mold to prevent human exposure
and damage to building materials and furnishings. It is necessary to clean up mold
contamination, not just to kill the mold. Dead mold is still allergenic, and some dead
molds are potentially toxic. The use of a biocide, such as chlorine bleach, is not
recommended as a routine practice during mold remediation, although there may be
instances where professional judgment may indicate its use (for example, when
immune-compromised individuals are present). In most cases, it is not possible or
desirable to sterilize an area; a background level of mold spores will remain in the air
(roughly equivalent to or lower than the level in outside air). These spores will not grow
if the moisture problem in the building has been resolved.

If you choose to use disinfectants or biocides, always ventilate the area. Outdoor air
may need to be brought in with fans. When using fans, take care not to distribute mold
spores throughout an unaffected area. Biocides are toxic to humans, as well as to mold.
You should also use appropriate PPE and read and follow label precautions. Never mix
chlorine bleach solution with cleaning solutions or detergents that contain ammonig;
toxic fumes could be produced.

Some biocides are considered pesticides, and some States require that only registered
pesticide applicators apply these products in schools. Make sure anyone applying a
biocide is properly licensed, if necessary. Fungicides are commonly applied to outdoor
plants, soil, and grains as a dust or spray—examples include hexachlorobenzene,
organomercurials, pentachlorophenol, phthalimides, and dithiocarbamates. Do not use
fungicides developed for use outdoors for mold remediation or for any other indoor
situation.
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Personal Protective Equipment (PPE)

If the remediation job disturbs mold and mold spores become airborne, then the risk of respiratory exposure
goes up. Actions that are likely to stir up mold include: breakup of moldy porous materials such as
wallboard; invasive procedures used to examine or remediate mold growth in a wall cavity; actively stripping
or peeling wallpaper to remove it; and using fans to dry items.

The primary function of Personal Protective Equipment (PPE) is to avoid inhaling mold and mold spores
and to avoid mold contact with the skin or eyes. The following sections discuss the different types of PPE
that can be used during remediation activities. Please note that all individuals using certain PPE equipment,
such as half-face or full-face respirators, must be trained, must have medical clearance, and must be fit-
tested by a trained professional. In addition, the use of respirators must follow a complete respiratory
protection program as specified by the Occupational Safety and Health Administration.

Skin and Eye Protection

Gloves are required to protect the skin from contact with mold allergens (and in some cases mold toxins)
and from potentially irritating cleaning solutions. Long gloves that extend to the middle of the forearm are
recommended. The glove material should be selected based on the type of materials being handled. If you
are using a biocide (such as chlorine bleach) or a strong cleaning solution, you should select gloves made
from natural rubber, neoprene, nitrile, polyurethane, or PVC. If you are using a mild detergent or plain
water, ordinary household rubber gloves may be used. To protect your eyes, use properly fitted goggles or
a full-face respirator with HEPA filter. Goggles must be designed to prevent the entry of dust and small
particles. Safety glasses or goggles with open vent holes are not acceptable.

~Personal Protective Equipment

[Click on image for larger picture]
Photo 7: Remediation worker with limited PPE

Respiratory Protection
Respirators protect cleanup workers from inhaling airborne mold, mold spores, and dust.

Minimum: When cleaning up a small area affected by mold, you should use an N-95 respirator. This device
covers the nose and mouth, will filter out 95% of the particulates in the air, and is available in most
hardware stores. In situations where a full-face respirator is in use, additional eye protection is not required.

Limited: Limited PPE includes use of a half-face or fuli-face air purifying respirator (APR) equipped with a
HEPA filter cartridge. These respirators contain both inhalation and exhalation valves that filter the air and
ensure that it is free of mold particles. Note that half-face APRs do not provide eye protection. In addition,
the HEPA filters do not remove vapors or gases. You should always use respirators approved by the
National Institute for Occupational Safety and Health.
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Full: In situations in which high levels of airborne dust or mold spores are likely or when intense or long-
term exposures are expected (e.g., the cleanup of large areas of contamination), a full-face, powered air
purifying respirator (PAPR) is recommended. Full-face PAPRs use a blower to force air through a HEPA
filter. The HEPA-filtered air is supplied to a mask that covers the entire face or a hood that covers the entire
head. The positive pressure within the hood prevents unfiltered air from entering through penetrations or
gaps. Individuals must be trained to use their respirators before they begin remediation. The use of these
respirators must be in compliance with OSHA regulations.

Disposable Protective Clothing
Disposable clothing is recommended during a medium or large remediation project to prevent the transfer
and spread of mold to clothing and to eliminate skin contact with mold.

Limited: Disposable paper overalls can be used.

Full: Mold-impervious disposable head and foot coverings, and a body suit made of a breathable material,
such as TYVEK®, should be used. All gaps, such as those around ankles and wrists, should be sealed
(many remediators use duct tape to seal clothing).

SOURCE OF DATA

EPA Website: www.epa.govfiag/molds/mold_remediation.html.
OSHA Website; www.osha.gov

(JUNE 2002)
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