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GUIDANCE FOR BUILDING OWNERS,

CONSTRUCTION CONTRACTORS AND OTHER PARTIES
TO THE CONSTRUCTION PROCESS

Developed by the Mold Litigation Task Force of the
Associated General Contractors of America, Inc.

ver the last few years, the discov-
O ery of mold in homes, schools,

churches, courthouses and other
public and private buildings has fueled a
legal firestorm. Trial lawyers have started
filing claims and cases at an alarming rate.
The defendants include building owners,
construction contractors, design profes-
sionals and other parties to the construc-
tion process.

One might think that mold is some-
thing new, or that today’s mold is some-
how different. The truth, however, is that
molds are among the oldest forms of life
on earth. The most obvious of the often-
overlooked facts is that molds are natu-
rally occurring organisms. There are
thousands of different molds, and none
of them are new.

On the other hand, many questions
about the potential health effects of vari-
ous molds remain difficult to answer. The
appropriate protocols and procedures for
dealing with these molds are just as far
from certain. Different molds affect dif-
ferent individuals in different ways, com-
plicating any effort to set exposure limits.
Certain molds can produce “mycotox-
ins,” but the scientific community has yet
to develop convincing evidence that these
chemical compounds have toxic effects
when inhaled in the relatively low con-
centrations being found in buildings.

Nevertheless, the claims and the litiga-
tion are real, and the costs of both are
enormous. Moreover, it has become clear
that neither building owners nor construc-
tion contractors can count on the insur-
ance industry to cover those costs.
Property insurance policies have long
excluded any property damage or bodily
injury resulting from building operation
or maintenance. Going forward, builders
risk and other property insurance policies
are very likely to exclude mold arising
from the perils that they do cover. Both
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INTRODUCTION

building owners and construction contrac-
tors are also likely to find mold excluded
from their commercial general liability
policies. For some period of time, build-
ing owners and construction contractors
will need to find some other way to man-
age the risk of mold claims or litigation.

The critical if limited purpose of this
document is to help the primary parties to
the construction process manage that risk
largely on their own, and without the ben-
efit of the insurance coverage they have
enjoyed in the past. This document pro-
ceeds from the basic premise that building
owners, construction contractors and
design professionals will all be more suc-
cessful if they systematically sort through
the major issues that mold raises. Con-
struction contractors are responsible for
the way they handle and store construction
materials on the site of the work, and for
ensuring that their employees and subcon-
tractors perform in accordance with the
plans, specifications and other contract
documents. Design professionals are
responsible for the design of a building’s
envelope and its HVAC and other mechan-
ical systems, including design details that
often have the potential to cause or prevent
what some would consider a mold prob-
lem. Both design professionals and build-
ing owners are responsible for the building
materials and systems that they specify.
And, of course, owners are responsible for
the operation and maintenance of a build-
ing following its completion.

This document explains the basic sci-
ence of mold and how the construction
process bears on the risk that the mold in
a particular building will reach a level
that some would consider unacceptable.!
It seeks to identify most of the decisions
that can significantly increase or decrease
that risk. It also seeks to clarify the role
that building owners should expect their
construction contractors to play, and how

Note: This document is intended to help the various par-
ties to the construction process understand the basic sci-
ence of mold and how the construction process bears on the
risk that the mold in a particular building will reach a level
that some would consider unacceptable. This document is
not intended to provide specific guidance on the “best” or
even the “correct” way to construct, operate or maintain a
particular building. Nor is it intended to create any obliga-
tions, or to establish any specific standards or guidelines,
for managing the risk that mold will infest a particular
building. Each construction project is unique. Each build-
ing is unique. The information included in this paper is
necessarily general in nature.

This document is not a summary or statement of work or
other business practices required by any government or
other public body, or intended to provide legal, medical or
other professional advice. This document is not an exhaus-
tive treatment of the subjects that it covers.

Finally, this document should not be understood or con-
strued as an undertaking to perform services on behalf of
any party, either for that party’s own protection, or for the
protection of third parties. The Associated General Con-
tractors of America, Inc. assumes no liability for reliance
on the contents of this document.

design professionals fit into the picture.
While building owners have to look else-
where for expertise on the science of
mold, they can and should expect their
construction contractors and design pro-
fessionals to support any special effort to
manage the risk of a mold infestation.

As the reader will soon discover, neither
the owner nor any of the other parties to
the construction process can guarantee or
warrant that a building will be free of
mold. Mold spores are literally every-
where. They are microscopic in size and
flow naturally through the air. Every exist-
ing building already has these spores in it,
and every new building will surely have
them. In addition, every building either
has or will have the oxygen and organic
matter that these spores need to grow. The
only variable is water. And there is no sim-
ple or single way to control it.

If mold infests a new or renovated
building, all of the parties to the con-
struction process are, however, sure to
lose. Tenants and other occupants will
seek compensation from everyone

(continued)
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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 1
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
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All molds require a certfain
amount of moisture. They
need water fo absorb
nutrients into their cells and
to release extra-cellular
enzymes, mefabolites and
waste products. Molds
also need water to main-
fain their form and shape.

simple compounds found in the soils.
Neither animals nor fungi have chloro-
phyll, and for that reason, neither can
perform photosynthesis. Animals, how-
ever, are self-propelling. They can seek
out the nutrition that they need. Fungi
cannot. Fungi have to depend on other
organisms or on the forces of nature
(such as the wind) to carry them to a
food source, or to bring them food.

Molds live and grow in almost all terres-
trial locations.3 Indeed, they are so com-
mon that they require significant effort to
avoid. Mold spores and mold fragments
are in the air we breathe every day. They
literally float all around us. The only nat-
ural environments free of mold are under-
water and in the deepest regions of the
Arctic and the Antarctic. People living
and working in our cities and towns are
truly free of mold only in the clean rooms
of our high-tech industries and similarly
artificial environments.

In recent years, the television and print
media have begun to portray mold as
something often “toxic” and always to be
feared. In the process, the media has also
glossed over some fine but important
points. Molds and other fungi can and do
have serious health effects on certain peo-

ple. The number and nature of these
effects are, however, far from certain.
Indeed, they remain the subject of much
study and debate. In addition, mold and
other fungi are important, indeed critical,
to the future of our environment. Without
these organisms, we would literally
drown in our waste. Mold and other fungi
are the most important members of
nature’s recycling crew.

Fungi also play an enormous role in the
food and beverage industry. Consumers
purchase an estimated one million tons of
the common supermarket mushrooms
every year. Among the world’s delicacies
are a wide assortment of oyster, shiitake,
paddy straw, velvet stem and other mush-
rooms. Truffles command astronomical
prices, ranging up to $50 per ounce.
(Mushrooms also have a darker role in the
history of the human diet, accounting for
a large number of both intentional and
accidental poisonings!) Yeasts provide
the fermentation needed to make wine,
beer and other alcoholic beverages. They
are also responsible for the unique texture
and flavor of most raised breads. Molds
provide a wide range of foods and food
intermediates, including shoyu (soy
sauce), miso, and a variety of Asian food
products. Molds also produce a wide
range of medicines, ranging from antibi-
otics to anti-tumor drugs. One fungal
metabolite even seems to hold promise in
the treatment of diabetes.

Significantly, it is the media, and not the
scientific community, which has coined
the phrase “toxic mold.” Presumably, the
media intends the phrase to refer to any
mold that produces “toxic” compounds.
Often included in the list are Stachy-
botrys chartarum and various species of
Aspergillus, Alternaria, Acremonium,
Cladosporium, Fusarium and Penicil-
lium. The scientific community does not,
however, consider all of these molds to
cause the same or even equal problems.

Under certain conditions, these and
other molds can produce chemical com-
pounds called “mycotoxins.” Most of
these chemical compounds are the normal
byproducts of the metabolism of mold.
One common and innocuous example of a
mycotoxin is the alcohol that yeast pro-
duces during the fermentation of beer and
wine. The scientific community has stud-
ied many of these compounds and it has
well documented the health effects of
ingesting them. The scientific community
does not, however, have comparable evi-
dence of the health effects of inhaling
these compounds, particularly in the rela-
tively low concentrations being found in
buildings. Some scientists maintain that



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.# 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.”S 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.”

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 even knowing
it. Other and often more serious exam-
ples include coccidioidomycosis (Valley
Fever), cryptococcosis, blastomycosis,
aspergillosis, and systemic candidiasis.
Rarely, more severe conditions, such as
Organic Dust Toxic Syndrome, or hyper-
sensitivity pneumonitis, can develop.

The broader scientific community asso-
ciates many of these infections with the
dimorphic organisms noted earlier, but not
with mycotoxins. This is significant, at
least in part, because several of the dimor-
phic organisms normally and commonly
live in the human gut or on mucus mem-
branes. For example, Candida albicans is a
yeast that commonly grows in the mouth,
gut or vagina of as much as half of the
healthy population. While it can have seri-
ous health effects, it is normally kept in
check by a combination of bacterial com-
petition and natural defenses.

In sum, molds and other “true” fungi
are an important component of life on
earth. They depend on their external
environment for their nutrition. They do
not contain chlorophyll, and they cannot
perform photosynthesis. While they have
to depend on other organisms or the
wind to carry them from one location to
another, they live and grow in almost all
terrestrial locations.

In recent years, the media has begun to
portray them as something inherently
dangerous. The scientific evidence does
not, however, support that proposition.
Certainly, molds can trigger allergic reac-
tions in sensitive individuals, and the
country has seen an increase in the num-
ber of opportunistic infections among

people with compromised immune sys-
tems. At the same time, molds appear to
have only minor effects on the healthy
adult population, and those effects seem
to end with the exposure. In the future,
the scientific community may conclude
that mold can and does have more than
minor health effects on most healthy
adults, but today, the scientific commu-
nity does not seem prepared to go that far.
As for mycotoxins, the scientific com-
munity has yet to reach anything
approaching a consensus on the health
effects of inhaling these chemical com-
pounds in the relatively low concentra-
tions being found in some buildings.

PART 11
WHAT MOLD NEEDS TO GROW

Molds are resilient organisms that need
only oxygen, organic material, water and
a safe place to grow. Indeed, they are
amazingly tolerant of environmental
extremes. Some species can tolerate tem-
peratures that range from 23° to 140°
Fahrenheit. Many species can also toler-
ate extreme acidity or alkalinity. If mold
has the opportunity to grow, it will do so.
Moreover, it will grow exponentially.

The problem, of course, is that our
schools, churches, courthouses and other
public and private buildings always meet
at least three of these four needs. Indeed,
the ideal environment for growing most
molds is close to, if not the same as, the
environment in which humans are most
comfortable. Both humans and molds
require oxygen, food and water, and at
least some protection from the elements.

Some molds can tolerate extremely low
oxygen levels, but even these molds are
not anaerobic. It follows that completely
eliminating oxygen from our buildings
would eliminate the risk of a mold infes-
tation. That would, however, defeat the
very purpose of any building intended to
provide a place for humans to live, work,
play, pray or do anything else. Not only
molds but also humans need oxygen, and
a school, hospital or office or apartment
building that failed to maintain adequate
levels of oxygen would be useless.

Like other fungi, molds normally get
the nutrients they need from the various
materials to which they attach. Molds
can be cultivated on most organic sub-
strates. It follows that finding substitutes
for all of the many building materials
that contain organic compounds would
reduce the risk of a mold infestation, but
even that strategy would not reduce the
risk to zero. Several species can even
grow on non-organic substrates, either

(continued on page 16)
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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.?

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

the parties to the construction process
have to contemplate and account for the
various ways that water or moisture may
enter or accumulate in a particular build-
ing. Unless properly designed and con-
structed, and subsequently maintained,
the building site may permit excessive
volumes of either surface or underground
water to reach the foundation, and once
there, such water may well threaten to
penetrate the foundation. Outside air can
carry ambient moisture and humidity into
a building through any openings in the
building envelope, such as doors and
windows, or through any ventilation
ducts or shafts that pull outside air into
the building. Obviously, storms can also
cause water to penetrate such openings.
Mechanical, plumbing and other sys-
tems, including vapor barriers, can cause
water to condense in various locations.

AGC convened a panel of experts (above) for its Special Forum on Mold at the Sep-
tember 2002 Midyear Meeting in Boston. In accordance with AGC's conviction that real
solutions fo the mold crisis cannot be achieved unless it is Lointly addressed by all par-

ties to the construction process, the pc:ne| looked at the su

ject from the perspective of

the architect, the contractor, and the building owner.

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
need more water than other molds.
Therein lies the key to reducing the
growth of mold in buildings. To mini-
mize the risk of a mold problem, all of
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Unless properly trained, maintenance
crews can also create problems. All of
these factors require serious considera-
tion throughout the life of a building.
Each party involved in the building
process has a critical role to play. At the
outset, the architects and engineers have
to design the building properly, and both
design professionals and building own-
ers have to select appropriate materials
and systems. During construction, con-
tractors have to protect these materials
from water damage, to handle them in
accordance with any requirements that
manufacturers have established, and to
install them in accordance with the con-
tract documents. Contractors also need
to account for any water that any con-
struction process may require.
Following completion, owners have to
operate and maintain the building prop-
erly. Owners and their maintenance per-
sonnel have to control the water that
enters or accumulates in the building
though ventilation systems or water
pipes, through openings in the building

envelope, or through any leaks that may
develop over time. Among the highest
priorities in this effort are the HVAC sys-
tem and the building envelope, including
the roof. Also important but often over-
looked are the hardscape and landscape
exterior of the building, including any
plants that could trap moisture and pro-
vide protection for mold. Owners also
have to control all water used to clean
and otherwise maintain the building.

Experts can measure the amount of
moisture in building materials both dur-
ing and after construction. Contractors
commonly refer to the percentage of
water content. Dry kilned wood, for
example, has a residual water content of
approximately 11% to 14%. The per-
centage of water content is not, however,
capable of accurately predicting whether
mold will grow on the material. Not all
of the water in the material is available
for mold growth. Experts are therefore
likely to focus on the “equilibrium rela-
tive humidity” (ERH, or sometimes just
RH). The ERH measures the ratio of the
water vapor pressure in a given material
to the vapor pressure of pure water under
the same conditions. By measuring the
water vapor pressure, experts can come
closer to measuring the amount of water
that is available for mold growth. A
value of 70% is the approximate lower
limit for most fungal growth.

Another common term, derived from
the food industry, is “water activity,”
symbolized as “aw.” This measure is
favored by the American Conference of
Governmental Industrial Hygienists
(ACGIH), and is equivalent to the ERH,
but expressed as a decimal or fraction,
and not a percentage. Thus, a substance
with a water activity (aw) of 0.7 would
have an ERH of 70%, and vice versa. A
water activity level of 1.0 is pure water.
Meters are available that will perform
these measurements, including both
portable and laboratory versions. While
some of these meters are a great deal
more complex than the common two-
prong moisture meters, they can greatly
improve the measurement of the mois-
ture available for mold growth.

It would not, however, be reasonable to
expect one or more of the parties to the
construction process to engage experts
continuously to measure the amount of
moisture in any and all building materi-
als throughout the course of construc-
tion. Nor would it be reasonable to
expect owners continuously to measure
the moisture in all areas of all completed
buildings. It might be useful to measure
the moisture in certain materials or areas

(continued on page 18)



of a building, perhaps at certain times,
but nothing would seem to justify any
kind of blanket rule.!0

On the other hand, it would be reason-
able to expect one or more of the parties
to react, in some fashion, to any visible
sign that mold is growing on building
materials. As already noted, mold grows
exponentially. The sooner someone takes
action, the smaller any problem will be.

Exactly who should react, and exactly
how, will depend on many things,
including when, where and how the
mold is discovered. Contractual arrange-
ments are critical to consider. And so are
the amount and nature of the mold.
While it is important to act, it can be
very costly to overreact.

Unfortunately, there are few guidelines
for mold assessment or remediation. In
the past, it was common to clean moldy
materials with bleach. In the future,
much more will be expected. Bleach
simply cannot kill the mold inside a
material. It cannot prevent a mold prob-
lem from recurring.

The most commonly cited guidelines
for mold remediation are the guidelines
that New York City has published.!!
They are entitled “Guidelines on Assess-
ment and Remediation of Fungi in Indoor
Environments” and they are posted on the
city’s web  site at = www.ci.
nyc.us/html/doh/html/epi/moldrpt1/html.

The U.S. Environmental Protections
Agency (EPA) has also published guide-
lines, entitled “Mold Remediation in
Schools and Commercial Buildings.”
They are posted on the agency’s web site
at www.epa.gov/ iag/molds.

PART Il
BUILDING DESIGN, MATERIALS
AND SYSTEMS

It is relatively simple to suggest that we
have to control the various ways that
water may enter or accumulate in a
building. It is quite another thing to exert
such control. Water is a tireless foe that
will forever seek to enter buildings and
accumulate in unwanted areas. Design
professionals, construction contractors
and building owners can and should min-
imize the risk of high humidity, conden-
sation or other water in a building.
Product manufacturers should also do
their part. But no one should equate such
an effort with a guarantee of success.

To minimize the risk that a tenant or
other occupant will nevertheless leap
from any discovery of mold to the con-
clusion that someone must have been neg-
ligent, the owner and its design
professional should start raising questions

18 CONSTRUCTOR/May 2003

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 relatively
low concentrations found
in some buildings.

about mold during the design and devel-
opment phase of the project. The deci-
sions made during this early period can
and do affect everyone’s legal risks, and
indeed, they may affect those risks just as
greatly as the actions taken during the
actual construction, operation and mainte-
nance of a building. As the owner and its
design professional conceive and draft the
plans for the building envelope, and begin
to identify the materials and products they
will specify, they should appreciate that
many of their early decisions will either
increase or decrease the risk of mold.

At this point in the process, the owner
and its design professional have a golden
opportunity to consider all of the poten-
tial causes of excessive moisture and
ultimately mold. Proper attention to the
design and detailing of the building can
make a big difference. The owner and its
design professional can systematically
consider the climate, temperature, rela-
tive humidity, type of envelope, dew
points, outside air requirements, and
intended occupancy. A “tight” building
envelope is obviously desirable. A good
design will, however, include a “contin-
gency plan” to allow the interior to dry
out if—and inevitably, when—water
does enter. Owners and their design pro-
fessionals can also address the many

internal sources of water, including the
HVAC and plumbing systems.

During this phase of the project, the
owner and its design professional should
also consider the pros and cons of arrang-
ing for a peer review of the designs they
develop and the materials and products
they specify, including the envelope and
HVAC system. While such a peer review
is likely to have some cost, it could also
put both the owner and the design profes-
sional in a much better position to
demonstrate—if necessary—that they
took every step that a reasonably prudent
person would normally take.

In any case, such a peer review would
help the owner and the design profes-
sional ensure that they have fully consid-
ered all of the many trade-offs between
the cost of construction and the risk that
the mold in the building will reach levels
later considered to be excessive. Some
building materials are less expensive than
others, and specifying those materials can
cut the cost of construction. In the
process, however, the owner and its
design professional may also increase the
ultimate cost of keeping the mold spores
in the building under control. While some
of the newer and mold-resistant drywall
costs more, it may still be the most cost-
effective way for a particular owner to go.
Such drywall is among the materials that
at least promise to reduce the risk that the
mold will ever get out of control.!2 Own-
ers and their design professionals also
have the option of specifying that the con-
tractor shall spray microbial inhibitors to
any wood framing in areas that will
enclose plumbing. Humidistats are
another option. At relatively little cost,
these devices may help the owner exert
direct and consistent control over the rel-
ative humidity inside the building.

Unfortunately, the trade-offs between
cost and risk are easy to overlook. The
design, development and construction
phases of a project are all stressful. Once
the drawings are 75% complete, many an
owner learns that its project is over bud-
get. Hoping to save money, the owner
may, for example, consider changing the
brick or stone veneer to a synthetic
stucco product. What does such an owner
really need to consider? Is it enough for
the owner to determine and compare the
cost of constructing its two alternatives?

The answer, of course, is no. Notwith-
standing the pressure to meet its construc-
tion budget, the owner has to recognize
that the total cost of changing the building
envelope may be much greater than the
immediate savings in the cost of construc-
tion. Whether acknowledged or not, the



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:

U Is the new exterior surface more
likely to crack?

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

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

U Could the contractor (or its subcon-
tractor) get insurance coverage for the
products that would be specified? Are
insurance carriers excluding coverage for
either the installation or the use of these
products? Could the owner get insurance
coverage for the completed work?

U If and when water got behind the
exterior surfaces, how would it get out?
What would provide the backup moisture
protection? Would the materials behind
the exterior be susceptible to moisture?

U To what extent would the exterior
system depend on high performance
sealants (such as silicone or urethane)?
Would these sealants work with the par-
ticular product that the owner has in
mind?

O How frequently would the exterior
require inspection? How frequently
would the owner have to caulk the exte-
rior of the building?

O How much would the owner have to
budget for maintenance?

Under pressure to keep a project within
budget, the owner and its design profes-
sionals may pay too little attention to the
long-term costs and risks of their deci-
sions. Those costs and risks are neverthe-
less real, and if ignored, they will, soon
enough, become immediate problems.

Few contractors are licensed to practice
architecture and even fewer are empow-
ered to make budgetary decisions. Many
contractors can, however, help owners
identify both the immediate and the
long-term costs of various alternatives.
Contractors can also help owners iden-
tify many of the specific questions that
owners need to discuss with their design
professionals. Many if not most of these
questions are likely to fall into the fol-
lowing areas:

Building Envelope. This is the pri-
mary barrier to any water intrusion. The
building envelope must be continuous in
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order to provide a solid shield to water
entry. The transition points of each mate-
rial are significant risk areas, and design-
ing multiple materials into the envelope
will multiply the risk. Flashings are par-
ticularly noteworthy because the design
may omit the details necessary to con-
struct an envelope that is and will, with
proper maintenance, remain watertight.
Caulk is simpler but requires careful
application and continuous maintenance.
Windows and Doors. Almost all of
these openings provide opportunities for
water intrusion. Door thresholds that
fully comply with the Americans with
Disabilities Act are very important but, at
the same time, they can make it easier for
water to enter. Windows are likely
sources of leaks. Flashings can, however,
anticipate this problem and direct water
out of the building. The selected window
and door products are major factors to
consider. When selecting additional hard-
ware, such as door sweeps, climatic and
other conditions need to be considered.
Roofing Systems. Owners and their
design professionals need to select their
roofing systems very carefully. These
systems are among the most important
barriers to water penetration. Because
they are impermeable, roofing systems
also trap moisture inside a building. The
last 20 years have witnessed significant
changes in roofing products, including
their value and integrity. For health and
environmental reasons, and to control
costs, entirely new products have become
available. The size of individual roofing
pieces, and the insulation and other com-
ponents of modern roofing systems, often
make it very difficult to identify the
source of any water penetration or the
extent of saturation. In general, more
expensive systems provide better and
longer protection (and warranties).
Owners also need to ensure that the
roof design and installation both follow
the manufacturer’s instructions. Indeed,
it may be advisable for the owner to
require an independent inspection by a
qualified roofing inspector (and/or a
manufacturer’s representative). Even if

(continued)
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the owner does, the roofing system may
not, however, meet the owners’ expecta-
tions. Manufacturers are continuously
updating their products and revising
installation details to improve their
results. In addition, HVAC systems,
plumbing systems and skylights and the
like often require a bewildering pattern
of penetrations through the roof system.
The construction contractor should be
sure to install the system in accordance
with the contract documents, and should
avoid damaging a completed roofing
system, but everyone needs to note that
many external factors affect the way that
a roof ultimately performs.

Vertical Enclosure Systems. Virtually
all vertical enclosure systems absorb
moisture or permit it to penetrate, not
because they are poorly designed or con-
structed, but because virtually all of
them are made up of a number of differ-
ent materials. Changes in temperature
and exposure to the sun cause the differ-
ent materials to expand and contract at
different rates. Unless designed and con-
structed with tolerances that will allow
the materials to move, the systems would
tear themselves apart. On the necessary
assumption that at least some water will
penetrate the system, owners and their
design professionals have to ensure that
their systems also give water some way
to get back out. For example:

U Masonry systems should have
weeps that will allow any moisture that
migrates to the inside of the masonry
wall to drain out.

O All glass and metal curtain wall sys-
tems should also have drainage weeps.
The difference in the amount of expan-
sion and contraction between glass and
aluminum in the same exposure to sun is
significant.

Q The very nature of the EIFS system
requires it to include a drain-board system
that will allow trapped moisture to escape.

U Over time, the shrinking and
swelling of hard-board systems also
require these systems to allow for the nat-
ural drainage of any penetrating moisture.

U In the many parts of the country
with naturally high humidity, and a high
potential for thermal condensation, pre-
cast concrete walls should have drip pans
on the inside face to gather and drain
moisture.

Of course, the construction contractor
has to install the vertical enclosure sys-
tem in accordance with the plans, speci-
fications and other contract documents.
In fact, the contractor is responsible for
ensuring that its employees and subcon-
tractors perform their work in accor-
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dance with these documents. If the plans
and specifications call for weep holes in
a masonry wall, the contractor has to
include them. The contractor also has to
ensure that excess mortar does not some-
how block them. At the outset, however,
the owner and its design professional
have to include the appropriate features
in the plans and specifications.

HVAC Systems. These mechanical sys-
tems can either decrease or increase the
risk of moisture problems. Oversized sys-

tems offer more power but may not cycle
as often as necessary to dehumidify out-
side air. Condensate pans and drainage
systems have to be properly designed and
installed. Negative air pressures invite
moist air into buildings in humid climates.
Fresh air intakes can offer energy savings,
but without preconditioning they can also
introduce humidity into a building. The
contractor should check any insulated
ducts for any signs of water damage
before installing them, but the owner has
to accept the responsibility for ensuring
that they remain free of moisture. Lined
ducts can become breeding grounds for
mold if they become wet.

In the drive to improve energy effi-
ciency, manufacturers have made HVAC
systems ever more complex. Minor mis-
programming of computer-controlled
systems can cause significant problems,
drawing significant amounts of very
moist outside air into a building with no
exhaust. Particularly in more humid cli-
mates, the system may need to condition
outside air before introducing it. Owners
and their design professionals also need
to be sure to locate fresh air intakes away
from standing water, bare soil, plant
debris or accumulated bird or animal
droppings. They should also minimize
the entrainment of cooling tower mist by
locating intakes at least fifty feet away
from cooling towers and evaporators.
Owners and their design professionals
also have to determine the potential
effects of any humidification system
they may choose to include.

Plumbing. Most plumbing is hidden
within the walled spaces in buildings. It
can cause significant problems that easily
go undetected. Owners and design pro-
fessionals should therefore pay close
attention to how they design the plumb-
ing system, and contractors should
ensure that pipes do not leak. Some com-
mon problems include too little insula-
tion on cold water pipes, drains that are
clogged or left unconnected, vents that
fail to exit the structure, and nails, screws
and other fasteners that penetrate pipes.

Duct Chases and Elevator Shafts.
During construction, duct chases and
elevator shafts are often exposed to the
elements. After completion of the build-
ing, elevator shafts can still collect water
unless drained. The elevator pits are nor-
mally the lowest points in a building, and
they require fire sprinkler systems. Own-
ers and their design professional might
do well to consider water or mold-resis-
tant products for these chases and shafts,
and both sump pumps and moisture
alarms for the elevator pits.

(continued on page 22)



Site Conditions. The scope of the con-
struction work should expressly include
any site work necessary to move water
away from the building during its con-
struction (and meet all legal requirements
for erosion and sediment control). The
contractor may have some suggestions
for the owner to consider, based on its
actual experience with the site, but a fun-
damentally sound plan is something that
the owner and its design professional
need to include in the specifications.

Permanent Drainage Systems. The
owner and its design professional also need
to ensure that the civil plans and actual
conditions will drain moisture and water
away from the building after the contractor
completes it. Important details include
landscaping, backfill and soil compaction.
Moisture is in virtually all soil. Along with
any induced moisture (from irrigation, or
broken water or sewer pipes, or other
sources), this naturally occurring mois-
ture needs to have a way to drain off.

Foundation Damp Proofing. The con-
tractor has to pay attention to the founda-
tion work, making sure, for example, that
the ground has been properly leveled and
properly covered with gravel, mirafy
cloth, and the like. The contractor also
has to pay attention to any crawl space
that has a dirt floor. To cut down on the
transmission of moisture and other natu-
rally occurring gases from such a floor,
the design documents may require the
contractor to place an elastomeric,
polypropylene or other plastic barrier
over it (and then seal the covering to the
lower walls). Before any work begins, the
owner and its design professional have to
select any waterproofing membrane that
may need to go below the concrete slab at
the very base of the building. What prod-
uct and what thickness will perform best?
It is important to keep moisture in the soil
and out of the building.

Interior Walls. Paper-backed gypsum
board contains adhesives and cellulose
on which mold can feed. Other compos-
ite materials, such as particleboard,
OSB, and similar products, contain
resins that can also support mold. Vinyl
wall coverings can condense the water
vapor in drywall and encourage mold to
grow in wall cavities or in insulation.
Foil-faced fibrous cavity insulation and
foil-backed gypsum sheathing can also
keep buildings from drying out if—and
when—they get wet.

These are just some of the building
components that can provide extra pro-
tection against what some would con-
sider a mold problem—or, if poorly
addressed, contribute to such a problem.
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In general, the earlier the
schedule requires the
confractor fo begin finish-
ing the inferior, the greater
the risk of permitting water
fo enter or accumulate in
places or materials that
will accommodate mold.

Few of the many necessary decisions are,
however, easy to make. The relevant fac-
tors are many. They include the building
type, intended use and climate. The air-
flow in some buildings, such as schools
and courthouses, is vastly different dur-
ing periods of use and non-use. Buildings
in hot and humid climates have different
needs than buildings either in cold cli-
mates or in areas with seasonal swings.
It would be understandable for building
owners to turn to their construction con-
tractors for advice and assistance. Nor-
mally, building owners cannot, however,
expect their contractors to review the
adequacy or sufficiency of the building
design, or the adequacy or sufficiency of
any specified materials or systems.!3
Contractors are not licensed to practice
architecture and they do not hold them-
selves out to the world as design profes-
sionals. Nor do they normally carry the
insurance they would need to engage in
the business of providing professional
advice on building design.!4
Nevertheless, contractors can provide
some assistance. They may well request
a contractual arrangement, if only to
make it clear that they are not providing
professional advice, and more precisely,
that they can only share the benefit of
their actual knowledge and experience.
With that kind of understanding, con-

tractors can, however, help owners and
their design professionals identify
important questions and determine the
cost of various options.

PART IV
CONSTRUCTION SCHEDULE
AND SEQUENCE
The contractor normally creates the
schedule for the construction of the build-
ing, determining the sequence in which
either the contractor or its subcontractors
will perform each of the various tasks.
That schedule must, however, fit within
the broad parameters that the owner and
its design professional have set. Those
parameters include the date when work
may commence, the deadline for comple-
tion, and the materials and systems that
the owner’s design and specifications

require the contractor to procure.

Those parameters drive much of every-
thing else. And for that reason, the owner
and its design professional should con-
sider them carefully. Among other
things, they should identify and discuss
the costs and benefits of allowing either
more or less time for the actual construc-
tion of the building. What would it cost
to give the contractor time to seal the
building envelope, and to dry out the
interior, before beginning to install the
drywall and other finishes? What could
be the ultimate cost of setting an aggres-
sive schedule that requires the contractor
to load drywall into the building, and to
start installing the finishes, while the
interior is still exposed to the elements?

In fact, the schedule is something on
which all of the parties would do well to
collaborate. The owner and its design pro-
fessional may be able to see many of the
ways that their decisions will affect the
schedule and sequence of construction
activity, but the contractor may be able to
see things that the owner and its design
professional have missed. Collectively, the
three may find that they can accomplish
several things. They may be able to sched-
ule certain activities for certain times of
the year, when they can expect better
weather. They may be able to identify
unique ways to protect the materials that
will go into the building, or to coordinate
the interior finishing with the building dry-
in. They may be able to develop special
protocols for the project. At this point in
the process, the owner can still seek and
engage any experts that it may need to
evaluate the expected project conditions.

In general, the earlier the schedule
requires the contractor to begin finishing
the interior, the greater the risk of permit-
ting water to enter or accumulate in places



AGC ATTACKS MOLD ACROSS A BROAD FRONT

In an effort to protect contractors and prevent an industry and national crisis, AGC is fight-
ing a fierce battle against mold on a number of fronts. Last year, AGC's Mold Litigation Task
Force took the lead. Rick Poppe of the Weitz Company in Denver, Colo., chaired the task
force. This year he is also the vice chair of AGC's Building Division (see personal profile on
page 6).

Please note: If you have input or questions about this document, contact Michael
Kennedy, AGC's general counsel, at (703) 837-5335 or kennedym@agc.org.

The association’s first line of attack is training and education, including publications such
as the one you are reading, which was created by the Task Force and can be downloaded in
its entirety at no cost from the AGC website at www.agc.org. You'll also find a wealth of
other mold-related publications and presentations on the website, including the following:

Is Your Mold Claim Covered? Explores the several issues that can arise if and when a
contractor seeks insurance coverage for work completed in the past—before the insurance
industry began to put specific and express mold exclusions into commercial general liability
(CGL) and other insurance policies.

Environmental Insurance Solutions for Mold. Qutlines and describes the mold insur-
ance coverage that is likely to be available for future work, including the steps necessary to
secure such coverage.

Pending State Legislation Addressing the Growing Issves Surrounding Mold.
Covers mold and related legislation several states are considering, including measures that
one state has already passed.

Managing the Risk of Mold. Outlines and explains the federal government's interest
in the subject of mold, including the prospects for Congressional action, what federal agen-
cies are doing, and where AGC is positioned.

Want more? Access the search engine on www.agc.org, plug in the word "mold," and hit
your return key for 65 references to the topic. You'll find a complete compendium of news
articles and other AGC publications and activities related to mold, including the Special
Forum on Mold presented at AGC's Midyear Meeting in Boston and last fall’s Risk Summit,

held in partnership with the Associated Specialty Contractors.

or materials that will accommodate mold.
The more complete the building envelope,
the lower the risk will be. It is important to
protect drywall and other interior finishes
from the elements to the extent feasible.

If the owner settles on an aggressive
schedule, it should give particularly seri-
ous consideration to other ways of miti-
gating the risk of mold reaching
unacceptable levels. For example, if the
owner’s deadline for substantial comple-
tion will require the contractor to begin
finishing the interior well before the enve-
lope is sealed, then the owner and its
design professional should pay particu-
larly close attention to the finishes they
select. All owners should also weigh the
risks involved in selecting special materi-
als that have long lead times, or take
longer to install, and may therefore delay
the completion of the envelope.

Owners should expect contractors to
perform their work in accordance with
the plans, specifications and other con-
tract documents. They should also
expect contractors to avoid trapping
water in finished work, and not to ignore
any visible signs of mold that may
appear during construction. They should
not, however, expect contractors unilat-
erally to take steps that could increase

the cost of constructing a building, or
delay its completion. At the end of the
day, the contractor still has to work
within the parameters that the owner and
its design professional have set.

The actual construction process has three
relatively distinct phases. The first is the
phase when all work is “exposed.” The
second begins when the contractor com-
pletes the roof and at least much of the
envelope, when the building is “partially
enclosed.” The third begins when the con-
tractor completes the envelope and the
interior conditions can actually be “con-
trolled.” During the first of these three
phases, the foundation, the frame and
everything else is exposed to the elements.
During the second phase, the contractor
will normally begin to rough-in the inte-
rior and may install some of the finishes.
The third normally includes the start-up
and operation of the HVAC system.

The “Exposed” Phase of Construc-
tion. Microscopic mold spores have a
natural tendency to hang or float in the
air. Indeed, they are as ambient as the
moisture noticed on a humid day. During
the “exposed” phase of the construction
process, they can easily come to rest on
building materials and components,
whether installed or simply stored. Add

water from any natural or other source,
and at least theoretically, these spores
may begin to grow. The concrete, the
steel and many of the other materials
normally used and installed during this
phase of construction are, however, less
than ideal substrates for mold. In addi-
tion, the natural ventilation of the site
will normally dry out any materials that
do get wet. One could argue that a con-
struction contractor should keep every-
thing dry, or quickly dry out anything
that does get wet, even during this early
phase of construction, but of course, that
would ignore the tremendous cost of
doing so. While it may be reasonable to
expect a contractor to protect certain
materials or components from water
damage, it would not be reasonable to
expect a contractor to protect everything
from the elements.

Water gets its first opportunity to enter
and accumulate in the structure when the
contractor excavates the foundation.
Unfortunately, many things can disrupt
the normal sequence of the work below
grade, which would include the footings,
the underground utilities, the slab on
grade (SOG) and waterproofing. In some
instances, the contractor does not have
the guidance that it needs to complete
the utilities and SOG. In fast-track con-
struction, the design may not be com-
plete enough to permit the contractor to
lay out and install the utilities. Even
then, however, the contractor would not
normally consider the measures neces-
sary to control the ambient moisture
within the structure to be within the
scope of the work. It would be reason-
able to expect the contractor to protect
any materials either stored or installed in
these areas from flowing or standing
water but not from ambient moisture.

If the owner or its design professional
can reasonably foresee anything likely to
preclude the contractor from following
the normal sequence for the work below
grade, it should consider the cost-effec-
tiveness of any special efforts to control
the ambient moisture in those areas. It
should identify and account for anything
that would build a dark, damp and
unventilated basement area into the con-
struction schedule for any significant
period of time.

Concrete often lies at the heart of this
first phase of the work. Concrete resists
the flow of water but does allow wicking
via capillary action. Depending on the
circumstances, it may be reasonable to
expect a contractor to keep porous
organic materials from coming into pro-

(continued on page 26)
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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
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Among the internal systems
that merit attention, the
HVAC system may merit
the most. Many experts
suggest that an owner

keep the relative humidity
of the indoor air below

60 percent. Other experts

prefer 50 percent.

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
in drywall or other interior finishes.

Insulation is another example of a
material that the contractor may have to
install during the second phase of con-
struction, even though certain kinds of
insulation can absorb a great deal of
moisture. It would be reasonable to
expect the contractor not to install any
insulation that is actually wet. Depend-
ing on the circumstances, it may or may
not be reasonable to expect the contrac-
tor to coordinate the installation of the
insulation with the construction of the
curtain wall. It would not be reasonable
to expect the contractor to make a unilat-
eral decision to go so far as to wait for
the next phase of construction to begin
installing insulation.

The “Controlled” Phase of Construc-
tion. If the goal is to minimize the risk of
a mold problem, then the single most
important point in the construction
schedule may well be the point at which
the contractor completes and seals the
building envelope. At that point, the con-
struction process enters the “controlled”
phase and the contractor can begin to
install drywall and other finishes without
risking their exposure to rain or snow. On
the other hand, mold spores will continue
to hang in the air, and water will still have
many natural and other sources.

In addition, ambient moisture may
remain a significant risk. Everything
depends on how well the contractor can
control the moisture and humidity inside
the building. As this phase begins, the
HVAC system may not be operational.
Even if it is, the dist