An Ounce of Prevention:
The Irrefutable Facts Supporting
Wind Damage Mitigation
White Paper

"The Northeast is staring down the barrel of a gun. The
Northeast coast is long overdue for a powerful hurricane, and with the weather patterns and hydrology
we're seeing in the oceans, the likelihood of a major
hurricane making landfall in the Northeast is not a question of if but when."
-Joe Bastardi, Chief Forecaster, Accuweather.com

Introduction
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The concept of coastal hazard mitigation has consistently been undervalued and viewed
as secondary to hazard recovery.

The vulnerability of the building envelope as well as

the impact of windborne debris is documented to lead to the majority of damage to
buildings during coastal storms. Building codes that are either inadequate or improperly
enforced habitually compound the risks associated with unsound building practice. Despite overwhelming evidence that mitigation is crucial to the preservation of the building
envelope and structural integrity of coastal property, regulation and incentive programs
receive little support. In particular, the use of storm shutters has proven to eliminate the
majority of wind damage from coastal storms and is cost effective both on a federal and
private level. A change in public policy and corporate leadership is needed to support
programs and incentives that promote mitigation efforts.
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Mitigation Makes Cents

Coastal Growth & Vulnerability

Substantial research supports the eco-

The ceaseless trend towards increased popu-

nomic value inherent in wind and

lation and concentrated wealth along the

storm mitigation solutions. The Multi-

coastline makes mitigation even more eco-

hazard Mitigation Council found that

nomically valuable. Due to population growth

for every dollar spent on mitigation,

and insured wealth along the coast, economic

society saves an average of four dol-

hurricane damage in the United States has

lars of future loss (2005). Multiple

been doubling every 10-15 years (Pielke Jr. et

studies have shown that 25-40% of

al., 2008). The same study predicts that if

insurance losses from Hurricane An-

growth continues at this rate, a storm such as

drew would have been prevented if

the Great Miami Hurricane of 1926 could re-

buildings were built to code, and a

sult in $500 billion in damage as early as 2020.

study by Godschalk et al. showed that

Similarly, it is estimated that a severe storm

effective mitigation can substantially

along the coastline of the north Atlantic states

reduce the cost of disaster response

would be the most expensive natural disaster

and recovery (Stewart et al, 2003).

in American history. Experts agree that,

FEMA’s Coastal Construction Manual

“avoiding huge losses will require a change in

states that, “the often minimal cost of

the rate of population growth in coastal areas,

additional mitigation measures offers

major improvements in construction stan-

long-term benefits that will provide a

dards or other mitigation actions (Pielke Jr. et

positive lifecycle cost (3rd Edition).”

al., 2008).” While the trend towards increasing coastal growth may be difficult to slow,
supporting proactive mitigation is economically and physically feasible.
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Breaking Through the Fog
In order to reap the economic benefits of mitigation, its barriers must be understood. A
lack of concise, systematic data collection on the viability of storm protection practices
has led many to ignore its critical place in sound coastal management. Despite tepid
support, the urgency of hazard mitigation is clouded by the infrequency and outlying nature of major hazard events (FEMA, 3rd Edition).

In addition to the inaccurate notion

that chances of a hazard occurring are remote, support for mitigation is hard to sustain
because policy makers are, “reluctant to impose limitations on private property, often
unwilling to bear the costs incurred by mitigation plans, and frequently are ambivalent
toward hazard mitigation, because they see it as being in conflict with other values and
goals (Grant, 1996).” While all of these mindsets exist, they should not be viewed as
conflicting with the proven benefits of hazard mitigation, which have proven to be cost
effective and in the best interest of property owners and insurers alike. A reappraisal of
the economic and social benefits of hazard mitigation as well as an acceptance of the
importance of the building envelope is necessary to combat these erroneous mindsets.
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The Weakest Link

Threat of Water Damage

Even though the building envelope has

Water entry through building envelope fail-

been documented as crucial to the over-

ure caused the dollar value of direct building

all performance of a structure in wind-

damage to be magnified by a factor of two

storms, it receives little attention. It is

to nine hundred percent depending on wind

widely suggested that breaching of the

speed (Sparks et al., 1994). Wind driven rain

windows, doors and other openings

and consequent water entry through win-

comprises the majority of damage to

dow and door failure is a major component

buildings and their contents. A summary

of damage, “even small breaches can allow a

report on building failure from the 2004

significant amount of water to leak into

hurricane season found that, “The winds

buildings, damage building contents, and

primarily damaged building envelope

allow mold to develop (FEMA 548, 2005).”

systems, which, upon failure, allowed

The enormity of water damage can not be

wind-driven rain to enter the building

ignored as buildings with minor structural

interior causing not only loss of function,

damage may be considered total losses due

but millions of dollars of damage to

to water entry that resulted from building

building contents (FEMA 490, 2005).”

envelope failure (FEMA 548, 2005). The fact

With the building envelope breached,

that dislodged elements of the building en-

the structure becomes increasingly vul-

velope comprise the majority of wind borne

nerable to internal pressurization and

missiles during a windstorm aggravates the

structural failure as well as damage from

damage from such failures; not only does

water entry. Sparks et al. found that

failure of a building envelope compromise

there was a dramatic increase in insured

the integrity of the building impacted di-

loss when damage included breaching of

rectly, it poses a threat to surrounding build-

the building envelope (1994).

ings and can initiate a chain of damage.
Although building codes have addressed the
need for wind related structural changes,
window and door openings continue to require additional attention.
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Windborne Debris

Promise in the Building Code

The majority of building envelope

While codes supporting the structural integrity of

damage is caused by windborne

the buildings are effective, similar efforts must be

debris. Unprotected windows and

made for the support of the building envelope

doors fail repeatedly when im-

itself. Homes built to the requirements of the

pacted by airborne objects. Four

Florida Building Code 2001 or the IBC 2000/2003

large scale damage investigations

have proven to withstand the majority of wind

following hurricane Andrew found

related structural issues and, “at this time, im-

that windborne debris was a major

provements must focus on preventing rain water

cause of property damage (Minor,

intrusion and protecting the building envelope

2005,).

Mitigation Assessment

(FEMA 490, 2005).” The success of a strength-

Teams (MAT) investigating damage

ened building code that has a focus on mitigation

from Hurricane Katrina determined

is evident through the improved performance of

that, “windborne debris caused

buildings built with updated codes. The compla-

significant envelope damage, and

cency discussed before regarding the risks associ-

virtually all of the (window) glazing

ated with coastal storms led to, “helter-skelter

damage that the MAT observed

development, lackluster code enforcement, build-

(FEMA 548, 2005).” With the ma-

ing code amendments, shortcuts in building prac-

jority of damage coming from

tices, and violations that seriously undermined

building envelope failure, it is im-

the integrity of the building code and the quality

perative that mitigation solutions

of building stock (FEMA, 3rd Edition).” Not only do

be used. Securing the building en-

codes need to continue to be updated, code en-

velope with storm shutters or

forcement is crucial. Estimations from claim stud-

other protective devices is proven

ies after hurricane Andrew revealed that 25 per-

to limit damage and subsequent

cent of insurance losses, approximately $4 billion,

insured losses.

were due to inferior construction practices that
failed to meet code (FEMA 490, 2005).

A focus

on the benefits of mitigation coupled with stringent code enforcement will help slow down the
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increase in potential coastal property damage.

Mitigation Works
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The majority of damage during wind storms is preventable. With proper mitigation and sound
building practice, homes will perform well when confronted with high winds. Due to the importance of securing the building envelope, storm shutters should be considered for any building located in a wind zone. Multiple studies have shown that damage would have been prevented if building openings had been protected:

Only limited use of (window) glazing protection was observed and, consequently,
there was also significant damage to building glazing (FEMA 548, 2005).
Storm shutters and the covering of windows and other openings (exterior wall
openings) significantly reduced such failures (FEMA, 3rd Edition).
Shutters reduce the potential for damage from windborne debris impact during a
storm event and reduce the potential for wind-driven rain water infiltration (FEMA,
3rd Edition).
Shutters are an important part of a hurricane-resistant or storm-resistant home.
They provide protection for glass doors and windows against windborne debris,
which is often present in coastal storms (FEMA 499, 2005).
Preventable damage to building contents occurred in building located in
‘windborne debris areas’, where glazing was not impact resistant or protected by
shutters (FEMA 490, 2005).
Most of the wind damage was preventable. The winds primarily damaged building
envelope systems, which, upon failure, allowed wind-driven rain to enter the building interior causing not only loss of function, but millions of dollars of damage to
building contents (FEMA 490, 2005).
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Enforcement

Dangerous Exceptions

While protecting window and door

When considering the use of window and

openings can reduce damage, such pro-

door opening protection it should be noted

tection must meet stringent codes and

that not all approved solutions are effec-

be installed correctly to provide a proper

tive.

solution. Failure of glazing systems oc-

codes permit the use of plywood, they do

curred when, “non-rated shutter sys-

so despite overwhelming and abundant

tems were used; when they were not

data showing its ineffectiveness as a form

properly installed; or when they did not

of mitigation against storm damage. Ply-

have the strength to withstand high

wood has consistently failed to withstand

winds or the impact of large windborne

stringent testing standards (Miami-Dade),

debris (FEMA 490, 2005).”

This high-

its weight makes it hazardous to install and

lights the need for policy-level support of

it lacks durability. Most importantly, ply-

mitigation practices in order to ensure

wood rarely makes it onto the building in

proper installment and enforcement.

the event of a storm; left stored, it does not

Storm shutters provide protection from

provide any protection at all. Even in those

windborne debris and from consequent

cases where an attempt is made to deploy

water damage. Although laminated or

it, plywood is rarely installed correctly. A

“impact-rated” glazing will stop fragmen-

statewide spot inspection in Florida re-

tation of the glass, it fails to prevent wa-

vealed that only two plywood installations

ter entry when the opening is breached.

were deployed according to building codes.

Since failure of the building envelope

However, both failed full compliance be-

and subsequent water entry account for

cause they used non-approved ¼ inch ply-

the majority of damages to homes dur-

wood (Leggett, 2004).

ing wind storms, storm shutters provide
the best solution.
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Unfortunately, while most building

Progressive Evaluation

9

Regrettably, despite all of the compelling data supporting the need for hurricane storm
mitigation systems, insurance companies have been slow to provide financial incentives
to homes and business owners to deploy such protection.

Whether due to a lack of

concise data or an unwillingness to accept the viability of risk reduction, mitigation continues to be placed behind recovery. Confronted with the evidence favoring mitigations
economic, structural, and social effectiveness, it becomes clear that a transfer of focus
is necessary. Resources need to be allocated to mitigation solutions which reduce future losses. In particular, protection of the building envelope against impact and water
entry is essential.

Northeastern Office
P.O. Box 8
Essex, Ct 06426

© 2010 Storm Solutions Inc, All Rights reserved

Southeastern Office
P.O. Box 278
Charleston, SC 29402

www.stormsolutionsusa.com
(888) 735-6789

Works Cited

10

FEMA. (2005). Summary report on building performance 2004 hurricane season, FEMA 490.
March 2005. Washington, DC.
FEMA. Coastal Construction Manual, Third Edition, FEMA 55.
FEMA. (2005). Home builder’s guide to coastal construction technical fact sheet series, FEMA
-P-499. August 2005. Washington, DC.
FEMA. (2005). Summary report on building performance, hurricane Katrina 2005, FEMA 548.
April 2006. Washington, DC.
Godschalk., D., Beatley, T., Berke, P., Brower, D., & Kaiser, E.J. (1999). Natural Hazard Mitigation: Recasting Disaster Policy And Planning. Washington, DC: Island Press.
Grant, N.K. (1996). Emergency management training and education for public administrators, in Sylves, R.T., Waugh, W.L., Charles T. Thomas (Eds), Disaster Management in the US
and Canada, Chicago, IL, 313-325.
Llanos, Miguel., & Reuters. (2006). Report: Northeast due for a major hurricane. Retrieved
April 25, 2009 from http://www.msnbc.msn.com/id/11927624
Minor, J.E. (2005). Lessons learned from failures of the building envelope in windstorms.
Journal of Architectural Engineering, 11(1), 10-13.
Pielke, R.A. Jr., Gratz, J., Landsea, C.W., Collins, D., Saunders, M.A., & Musulin, R. (2008).
Normalized hurricane damage in the united states: 1900-2005. Natural Hazards Review @
ASCE, 9 (1), 29-42.
Stewart, M.G., Rosowsky, D.V., & Huang, Z. (2003). Hurricane risks and economic viability of
strengthened construction. Natural Hazards Review, 4 (1), 12-19.
The Multihazard Mitigation Council. (2005). Natural hazard mitigation saves: An independent study to assess the future savings from mitigation activities. National Institute of Building Sciences. Retrieved December 15, 2009 from http://www.nibs.org/client/assets/files/
mmc/Part1_final.pdf

Northeastern Office
P.O. Box 8
Essex, Ct 06426

© 2010 Storm Solutions Inc, All Rights reserved

Southeastern Office
P.O. Box 278
Charleston, SC 29402

www.stormsolutionsusa.com
(888) 735-6789

