




involved in the construction process. By
the time that property owners file their
own lawsuits or insurance claims, these
owners have already suffered losses. At
the same time, it is clear that the only
program that can effectively avoid either
claims or litigation is a risk management
program that all of the parties are pre-
pared to implement. No one party can
take all of the steps necessary to protect
its interests. It is most important to get
all of the parties to the process on the
same page.

The keys to success are communication
and collaboration.2 Buildings owners,
construction contractors and design pro-
fessionals should discuss the subject of
mold before the construction of any
building begins, and as necessary, they
should continue to talk and work together
throughout the course of construction.
Each party has an important role to play.
Each one needs the others to succeed.

PART I
MOLD AND ITS HEALTH EFFECTS

Scientists classify living organisms sev-
eral different ways, taking into account
their genetic makeup, cellular structure,
ecological niche, similarities and other
factors. Most common schemes recog-
nize anywhere from five to seven “king-
doms” of life. In addition to plants and
animals, these schemes put viruses, bac-
teria, other microbes, and “true” fungi
into their own kingdoms. While the clas-
sification schemes vary in their detail, all
of the modern schemes consider fungi to
be a kingdom of life—a separate and dis-
tinct component of life on earth.

The “true” fungi fall, in turn, into three
major subgroups: the mushrooms, the
yeasts, and the molds. Typically, mush-
rooms have a pulpy or woody structure
and a mycelium base. Yeasts are unicellu-
lar organisms that do not normally form
either woody structures or mycelia.
Molds are a bit different from both. Molds
do not have the stems, caps, or other
structures that characterize mushrooms,
but they are generally more complex than
yeasts. Some molds are “dimorphic”
organisms capable of taking more than
one shape or form. At times, dimorphic
organisms are single-celled organisms or
simple clusters of cells. At other times,
they are complex structures not very dif-
ferent from the simpler mushrooms. 

Like animals, fungi consume organic
compounds. Fungi depend on their exter-
nal environment for the complex carbon-
based molecules they need to survive
and grow. Neither animals nor fungi can
make their own food from the relatively

simple compounds found in the soils.
Neither animals nor fungi have chloro-
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inhaling these compounds in even these
concentrations can have serious and even
toxic health effects. On the other hand,
several recent studies have found little
evidence to support that conclusion. 

The environmental conditions under
which various molds will produce myco-
toxins are also far from certain.4 When,
how and even whether a particular
species will actually produce mycotox-
ins all seem to depend on several things,
including but not limited to the food
source, the ambient temperature, and the
amount of available moisture. Even the
most suspect molds may or may not pro-
duce any mycotoxins at all, depending
on the environmental conditions. 

The Texas Medical Association has
found that “[a]dverse health effects from
inhalation of Stachybotrys spores in
water-damaged buildings is not sup-
ported by available peer-reviewed
reports in medical literature.”5 The
American College of Occupational and
Environmental Medicine (ACOEM) has
similarly found:

Molds growing indoors are believed
by some to cause building-related
symptoms. Despite a voluminous lit-
erature on the subject, the causal
association remains weak and
unproven, particularly with respect to
causation by mycotoxins.6
In its position paper on mold, the

ACOEM adds: 
Levels of exposure in the indoor envi-
ronment, dose-response data in ani-
mals, and dose-rate considerations
suggest that delivery by the inhalation
route of a toxic dose of mycotoxins in
the indoor environment is highly
unlikely at best, even for the hypo-
thetically most vulnerable subpopula-
tions.7
In addition, peer-reviewed studies in

the scientific literature have shown that
Stachybotrys is frequently found in the
outdoor air in certain geographic areas,
and further, that this mold is found at
levels that may generally exceed the lev-
els found in the indoor air of some of the
buildings of current concern. 8

The bottom line is that the scientific
community has yet to reach anything
approaching a consensus on the health
effects of inhaling mycotoxins in the rel-
atively low concentrations found in
some buildings. Different researchers
have come to different conclusions. 

That molds play a significant role in
human health is, however, well docu-
mented. The U.S. Environmental Protec-
tion Agency has accurately reported that
many and perhaps all molds can have

health effects. Molds can trigger a wide
range of allergic reactions in sensitive
individuals, including eye, nose and throat
irritation, dermatitis, and a generalized
worsening of asthma or respiratory dis-
tress. In recent years, the country has also
seen an increase in the number of oppor-
tunistic infections, primarily among peo-
ple with compromised immune systems. 

Several species of mold can also cause
infections to the surface of the skin. Ring-
worm (tinea) and athlete’s foot are com-
mon examples. Thrush (oral candidiasis)
is another example, common among new-
born infants. Molds can also cause subcu-
taneous infections, such as sporotrichosis,
particularly in tropical and near-tropical
climates, where higher humidity levels
may encourage fungi and fungal growth. 

Fungi can also cause systemic infec-
tions, such as histoplasmosis, a pul-
monary infection endemic to the
Mississippi and Ohio valleys, where as
many as 40 million people may have had
the disease—most without evenous gn4.8(w)0.



feeding off organic matter that the wind
carries to them or capturing the food they
need in other ways. Some risk of a mold
infestation would still exist.9

The point, however, may be little more
than academic. In the vast majority of
cases, it would be impossible to find cost-
effective substitutes for all organic build-
ing materials. Common examples of such
materials include the paper that clads dry-
wall, all lumber and acoustic tiles, and all
of the many other materials that contain
some form of cellulose. In the past, the
manufacturers and suppliers of these
materials often treated them with
formaldehyde or other chemicals that
would inhibit the growth of mold. Today,
things are different. For environmental
and other reasons, manufacturers and sup-
pliers have stopped using such chemicals,
and as a result, the risk that these building

materials will support the growth of mold
is actually higher that it used to be. As
noted below, the parties should consider
substitutes for organic building materials
on a case-by-case basis, but it would be
too much to expect the parties to find
cost-effective substitutes for all of them. 

All molds also require a certain amount
of moisture. They need water to absorb
nutrients into their cells and to release
extra-cellular enzymes, metabolites and
waste products. Molds also need water to
maintain their form and shape. Different
mold species require different amounts of
water, and some species are amazingly
tolerant of drought, but all molds require
some amount of water to grow and repro-
duce. Many of the so-called “toxic
molds” can tolerate conditions well below
those that cause wilting of most common
plants. All molds, however, require water,
and some of the “toxic molds” seem to





total cost includes at least the cost of
ensuring that the veneer continues to per-
form in the intended manner over the life
of the building. It could include, in the
worst case, the cost of mold remediation
and/or litigation. In this hypothetical situ-
ation, some of the questions that the
owner would need to discuss with its
design professional and even its construc-
tion contractor include the following:

❑ Is the new exterior surface more
likely to crack? 

❑ If it did crack, how difficult and
expensive would it be to repair? And how
would any repair affect the appearance? 

❑ How would the design professional
account for the fact that this building—
like all others—is certain to move?

❑









longed contact with concrete, prior to its
installation. To the extent necessary to
protect such materials from water dam-
age, it would be reasonable to expect a
contractor to remove standing water
from decks, and to keep deck openings
covered or dammed. It would be simi-
larly reasonable to expect contractors to
use dunnage to create space between
concrete decks and any drywall stored on
them. It would not, however, be reason-
able to expect a contractor to keep every-
thing from ever coming into contact with
concrete. Indeed, in a concrete structure,
this material largely defines the area
within which the work must proceed.

The “Partially Enclosed” Phase of
Construction. The second phase of con-
struction has much in common with the
first. During this phase, building materi-
als and components normally have some
protection from the elements, but that
protection is far from complete. Natu-
rally ambient mold spores can still come
to rest on building materials and compo-
nents. Rain and snow remain threats, and
ambient moisture is still impossible to
control. Certain construction processes
will still require water, and to make mat-
ters worse, any charged water pipes
could break. In addition, the materials
and components used and installed dur-
ing this phase may be more porous, or
have more organic content, than the
materials and components used and
installed during the “exposed” phase of
construction. On the other hand, it may
still be reasonable to expect the natural
ventilation of the site to be enough to dry
out any areas that do get wet. One could
argue that a construction contractor
should not load or install drywall or any
other porous materials or components, or
anything that has a high organic content,
into a building that is only partially
enclosed. That could, however, extend
the time required to complete the build-
ing and ultimately its cost. It would be
reasonable to expect the contractor to
protect building materials and compo-
nents from flowing or standing water,
but not to expect protection from high
humidity, or blowing rain or snow, or
leaks in the incomplete envelope. 

If the owner wants to implement an
aggressive risk management program, it
needs to specify that the contractor shall
not load or install any such materials into
the building before the construction has
reached the “controlled” phase. Given
the cost and other implications of wait-
ing for the “controlled” phase to load
drywall and other finishes into the build-
ing, it would not be reasonable to expect

a construction contractor to make a uni-
lateral decision to wait that long. 

In general, during this phase of the
work, the contractor should keep interior
spaces, and any materials or components
stored in those spaces, reasonably clean
and protected from water damage, peri-
odically collecting and removing waste
that contains cellulose or other organic
matter, such as paper, wood, sawdust and
adhesives. The contractor should also
discard or replace any materials that
water actually damages, and should dis-
card, replace or clean any stored materi-
als that actually begin to grow mold. 

Fireproofing is a good example of a
material that contractors normally have to
install during either the first or the second
phase of construction even though this
material may have a high potential for
absorbing and retaining moisture and
could serve as a substrate for mold. Con-
tractors can spray and install fireproofing
materials on and around steel and other
structural members of the building only
while these members are open and
exposed. During these phases of construc-
tion, the most that owners and others can
reasonably expect is for construction con-
tractors to perform the work in a sequence
that will give any wet materials adequate
time to dry, before enclosing the material



lize desiccant dehumidifiers or indirect
fired heaters to dry areas where they are
installing or applying certain finishes,
particularly if water is visible in those
areas. It is not, however, common for
contractors to use such equipment just to
control temperature or ambient moisture. 

The contractor should have a plan for
protecting materials from water damage.
The contractor should pay attention to
the way it procures materials, schedules
their delivery and then stores them, par-
ticularly on the construction site. The
contractor may, for example, establish
procedures for checking materials for
any water damage before accepting their
delivery. The contractor should also have
procedures for keeping drywall, ceiling
tiles, insulation and other porous materi-
als dry and for dealing with any porous
materials that do get wet. Such materials
cannot be protected from ambient mois-
ture but, once delivered, they can and
should be protected from other sources
of water. Contractors may also need to
think about the sequencing of work that
requires water. As water-based materials
dry, where will the water go? The con-
tractor should not permit new or addi-
tional work to cover or enclose any
fireproofing, insulation or other porous
materials that are clearly wet. 

The contractor should also have some
kind of protocol for dealing with any
large and unexpected water intrusion into
any completed portion of the building.
Such a protocol could include procedures
for investigating its cause and effects, and
for dealing with both.

Unfortunately, the most appropriate way
for dealing with any visible mold remains
far from certain—in large measure
because medical effects of exposure to
mold are so intensely debated. The most
commonly cited guidelines for the assess-
ment and remediation of mold remain
those published by the New York City
Department of Health.15 Many experts
also cite the guidelines published by the



essential component of a facility func-
tional or master program to provide a
safe environment of care. The ICRA shall
be conducted by a panel with expertise in
infection control, risk management, facil-
ity design, construction, ventilation,
safety and epidemiology. The panel shall
provide updated documentation of the
risk assessment throughout planning,
design and construction.18

Not every building is a hospital or health
care facility, and it would be unreasonable
to expect every owner to treat every build-
ing as if it were such a facility. These
guidelines do, however, demonstrate that
an owner that either wants or needs to
launch an aggressive effort to manage the
risk of a mold infestation does have
options to consider. Construction contrac-
tors do not have all of the expertise neces-
sary to design or implement every option.
They cannot, themselves, conduct an
ICRA. To the extent qualified, and the
contract documents so provide, contrac-
tors can, however, expand the scope of the
work they perform. They can also work
with any experts that an owner may
engage. During the design and develop-
ment phase of a project, many contractors
can also help owners identify both the
immediate and the long-term costs of var-
ious alternatives, and to that extent, many
contractors can also help owners sort out
their priorities. 

In today’s legal environment, the owner
should always consider at least the option
of either taking or requiring special efforts
to limit the risk of what could become a
mold problem. Without going so far as to
meet the standards for the design and con-
struction of health care facilities, the
owner can take or require any number of
procedures or protocols. As already men-
tioned and suggested, the owner can retain
a third party to peer review the plans and
specifications for appropriate design
detail. Recognizing the benefits as well as
the costs of doing so, the owner can also
specify that its contractor shall:

❑ use desiccant drying techniques to
the extent necessary to keep the ambient
moisture in all or any identified portions
of the interior below specified levels at
specified times;

❑ install specific materials—that the
owner has determined to be more resis-
tant to mold—in all or any portion of the
building, such as elevator shafts; 

❑ not load or install any drywall or
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