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Abstract 
Mold has become an important safety and economic topic for 

owners and managers of all types of buildings.  There are often 
misconceptions about how and why mold grows in buildings 

and what can be done to prevent it.  This article provides 
background on mold and strategies for its prevention and 

testing applications.   
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By Gary N. Crawford, CIH, FAIHA 

 

Background 

Managing risk first requires an understanding of the 
hazardous properties of something and the 
circumstances under which it can cause harm. With 
respect to mold, it is a class of living organisms having 
over 100,000 different species. It is neither a plant nor 
an animal and belongs to the Kingdom of Fungi along 
with mushrooms. Different species have different 
characteristics such as preferred moisture conditions 
and food sources. Unlike plants, mold can’t 
manufacture its own food, so it must be able to digest 
whatever it grows on by secreting enzymes. Most 
common molds grow on cellulosic material such as 
wood, paper, plant tissue, as well as in soil and other 
carbon containing sources.  Molds must also have a 
source of moisture to grow, live, and reproduce. Some 
species prefer damp surfaces while others prefer only 
high relative humidity (>65%). Mold reproduces by 
releasing huge numbers of microscopic spores. Most 
species rely on air currents to disperse spores while 
others depend on insects and rainwater. 
 

 
Key Points in this Article: 
 
 

• Understanding mold 
hazards and risks 

 

• Strategies for mold 
prevention 

 

• Mold testing 
applications 
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Background Continued: 
 
Spores that land on a suitable food source with preferred moisture conditions will 
germinate and grow into visible colonies of varying colors depending on the 
species. Rapid growing specie’s spores can germinate and begin to grow into a 
colony in as little as 48 hours.  Mold, like most living things, has defense 
mechanisms to ward off competitors such as bacteria.  Molds can release toxins 
(mycotoxins) to repel competing organisms. Many pharmaceutical antibiotics are 
derived from mold mycotoxins. For example, penicillin, derived from a penicillium 
mold species mycotoxin, is an antibiotic that kills pathogenic bacteria.  

The hazardous properties of mold depend on the species. For example, 
Aspergillus fumigatus mold can infect the lungs of vulnerable humans and cause 
a serious lung infection called Aspergillosis.  Other species can such as 
Stachybotrys chartarum can produce the mycotoxin trichothecene which can be 
poisonous by ingestion, inhalation, or skin contact.  The most common hazard 
from mold is allergic reactions from inhalation of mold spores. Many of the most 
common mold species are allergens to sensitive people and can be asthma 
triggers as well. Mold also creates a great deal of economic harm by killing crops, 
spoiling foods, and damaging building materials.    

 

Mold Control Management Strategies 
 
Fire scientists develop prevention strategies based on the 
classic fire triangle, which is combustible material, oxygen, 
and an ignition source.  Take away any one of those three 
items and the fire risk is eliminated. There is a similar 
concept for developing mold prevention strategies, i.e., 
the mold triangle, which includes viable mold spores, 
food source, and moisture. Take away any one of 
those three items and mold growth risks are 
eliminated. Controlling mold risks in the outdoors is 
practically impossible since all three items 
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necessary for growth are abundantly available, although agricultural/horticultural 
sciences have developed chemical and biological tools to mitigate mold related 
crop/plant damage.  People with mold allergies may need to wear a mask or take 
medications to prevent or counteract symptoms from outdoor exposures to mold 
spores. The indoor environment offers greater opportunities for successful mold 
control strategies.  Based on the mold triangle concept, the following are some 
management strategies for mitigating mold related health and property damage 
risks. 
 

Viable Mold Spores  
This is the most difficult of the three mold growth factors to manage. Since mold 
spores are abundant in the outdoor air, soil, and surfaces, they will infiltrate the 
interior building environment as airborne particles as well as being tracked in on 
shoes and carried in on clothing.  Clean room technologies are about the only 
way to prevent viable mold spores from entering indoor environments, which is 
not a practical strategy for most situations. 

 

Food Sources  
Elimination of building materials containing cellulose can be a very effective 
strategy, especially where building elements are likely to be unavoidably exposed 
to moisture.  Examples would be using metal studs, beams, siding, roofing, and 
panels in place of traditional wood and cellulose-containing products. Additional 
examples are using cement type products such as concrete block and panel walls 
and using glass and fiberglass (without organic binders) instead of wood and 
paper materials.  Where the use of wood is unavoidable, there are now coating 
products available to apply to wood that either block the mold spores access to 
the cellulose or that render mold spores non-viable that cling to the wood surface. 
In recent years building product manufacturers have brought to market a wide 
array of mold resistant materials.  A Google search will provide many mold 
resistant material alternatives for architects, engineers, contractors, and building 
managers to consider when constructing and managing buildings. 
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Moisture   
Managing moisture in buildings should be the 
primary management tool for mold prevention 
and a healthy indoor environment.   This third 
side of the mold triangle must be addressed 
by everyone associated with the built 
environment from the initial design, thru 
construction, occupancy, and maintenance.  It 
all starts with the building envelope – roofs, 
walls, windows, passageways, and 
foundations. The building envelope elements 
must be water proof, beginning with initial 
construction and maintained that way 
throughout the life of the building.  The obvious complication is that during initial 
construction building elements will be exposed to precipitation until the entire 
building envelope is complete. This factor requires diligent construction 
management and staging.  Porous, mold susceptible materials such as drywall, 
insulation, and ceiling tiles must not be stored in, or installed, until the building 
envelope is completed, watertight, and dry.  Wood framing and sheeting that 
becomes wet during construction must be dried as soon as possible following 
rain during construction and not covered over with insulation or drywall until a 
moisture meter indicates the wood is dry. Building renovations/rehabilitation 
projects should follow the same concept as in new construction – establish a 
waterproof building envelope first, before doing interior work, and never cover 
over damp materials.  When leaks occur, it is critically important to dry affected 
materials within 48 hours. When this is not possible, mold mitigation actions will 
likely be necessary. The Institute of Inspection Cleaning and Restoration 
Certification (IICRC) publishes a guide book and certifies mold remediation 
contractors. Moisture is not only liquid water but also humidity (water vapor) in 
buildings.  Climate controlled buildings should be designed and operated such 
that interior relative humidity (Rh) is maintained below 65%. There are many mold 
species that will grow on interior surfaces and furnishings when the Rh exceeds 
this value.  This can also be a problem on carpeted floors that are on a slab on 

Vapor drive caused mold 
growth under vinyl wallcovering  
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grade when the dew point is above 55oF causing condensation to form in the 
carpet.   

There is also another moisture related phenomenon called “vapor drive” that can 
result in mold growth in buildings, usually hidden in wall cavities.  The typical 
scenario is that the building is air conditioned and outdoors it is much warmer and 
more humid than indoors. This phenomenon is worsened when rain showers wet 
exterior masonry and sunshine returns. In this situation water vapor outdoors will 
migrate through porous materials in the exterior building envelope such as brick 
or cement block and then condense in the wall cavity when it encounters an 
impervious, cooler material such as vinyl wallpaper or paneling. This can result 
in mold growth, rot, and corrosion in the wall cavity.  A solution to this problem is 
to not use impervious wall coverings on the interior surface of exterior walls, thus 
allowing water vapor to pass thru and dissipate without condensing.  Use of vapor 
barriers in exterior walls can also be a useful tool but requires careful design by 
an architect who is knowledgeable of local climatological conditions and vapor 
barrier technologies. 

 

Testing 
Mold testing can be a helpful tool but is not a 
substitute for a diligent inspection by a 
qualified mold expert.  There is no need to 
test for mold when visible mold growth is 
present, because remediation will be 
necessary in any case and remediation 
protocols are the same regardless of the 
species. If there is uncertainty about whether 
something observed is mold, a simple tape lift 
sample submitted to a microbiology lab is 
appropriate.  Tape lift samples are also appropriate on remediated surfaces to 
validate effective cleaning. Air testing for mold is a helpful tool in some 
circumstances, however if visible mold is present in a building, air testing is not 
necessary as remediation should be the next step.  If there is no visible mold in 

Microscopic view of tape lift sample 
confirming mold growth presence 
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a building, air testing can be helpful when occupants are symptomatic. Air testing 
in complaint, non-complaint, and outdoor areas (for comparisons) can help 
identify concealed mold growth areas of the building.   

 

For more information, contact Gary N. Crawford, CIH, FAIHA; Principal at RHP 
Risk Management (gcrawford@rhprisk.com) or see the web site 
www.rhprisk.com 

 

 

 

 

 

About RHP Risk Management 
RHP Risk Management is a leader in the field of Industrial Hygiene, 
Indoor Air Quality (IAQ), Built Environment, Risk Management, Dose 
Estimation & Analysis, and Exposure Simulation Testing. RHP’s 
sophisticated team of professionals work together seamlessly on 
small and large projects to provide sound, defensible, state of the art 
scientific solutions to business risk. RHP’s staff includes Certified 
Industrial Hygienists, public health scientists, risk assessors, Certified 
Safety Professionals, engineers, an anthropologist, Certified 
Paralegals, and an economist.    

 


