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ABOUT THE COVER

In 2009, a book
was published
that introduced
the term “Wind
Turbine Syn-
drome,” which
is thought to be
characterized
by headache
and dizziness that result from the low
frequency sound (LFS) generated by
wind turbines. In our cover article this
month, “Wind Turbines: Is There a Hu-
man Health Risk?”, the authors present

a literature review to determine whether
LFS leads to negative human health ef-
fects. In the reviewed studies the authors
found that annoyance plays a large role
in people’s perception of wind turbines
and additional research is warranted.

See page §.
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YOUR ASSOCIATION

» PRESIDENT’S MESSAGE

Brian Collins,
MS, REHS, DAAS

n my first president’s message last July,

I mused about making a career choice

based upon what I knew and had learned
about environmental health. “I reveled in the
thought of preventing or mitigating illness
and injury while promoting well-being and
balance within a healthy environment.” As 1
learned more about environmental health, I
realized the related body of knowledge and
science, not to mention the scope of prac-
tice, was enormous and evolving. As a result,
and throughout the years, I often struggled
to concisely answer a common question in
social and professional circles, “What do you
do?” It seems a simple and succinct articu-
lation evades me and by extension, the pro-
fession, whenever I hear myself or others in

Tell Me—What Do You Do?

Help us help you
tell others
what you do!

the field attempt to describe the nature of our
jobs. The NEHA board of directors recently
took occasion to address the quandary!

In spring 2012 under tutelage of then-Pres-
ident Mel Knight, a committee was appointed
to again take up the question, “Who are we
and what do we do?” This attempt was to be

framed in a relevant and contemporary con-
text and include the definition and scope of
practice for environmental health. Committee
appointees included a number of esteemed
environmental health leaders: Keith Krinn,
NEHA past president and Columbus Health
environmental health administrator; Alicia
Enriquez Collins, NEHA president elect and
Sacramento County environmental health
deputy chief; Dr. Carolyn Hester Harvey,
NEHA first vice president and professor of
environmental health; Adam London, Sandra
Long, and David Riggs, NEHA regional vice
presidents (RVPs) and local environmental
health practitioners; and Dr. Michael Besisi,
senior associate dean for academic affairs at
The Ohio State University and director of the

Environmental health is the science and

practice of promoting optimal human

health, well-being, and preventing illness

and injury by

¢ identifying and evaluating sources of
threat to human health and the environ-
ment and

e |imiting exposures to physical, chemi-
cal, and biological agents in air, water,
soil, food, and other media that may
adversely affect human health or the
environment.

An environmental health professional
is a practitioner with appropriate training
and credentials whose duties are to lead,
administer, implement, teach, or research
environmental health activities.

The scope of duties include many of
the essential services of public health and
may include the following:

e air quality and noise;

e disaster sanitation and emergency
planningt;

e food protection;

e general environmental health;

e hazardous materials;

* housing;

e institutions and licensed
establishments;

e occupational safety and health;
e potable water;
e radiation protection;

¢ solid and hazardous wastes;

e statutes, regulations, and standards;

e swimming pools and recreational
facilities;

e vectors, pests, and poisonous plants;
and

e wastewater.

tAdapted from National Environmental Health
Association, “2006 REHS/RS Job Task Analy-
sis,” retrieved from http://www.neha.org/cre-
dential/REHS_RS_JA_Update.shtml.

tGeneral environmental health includes
investigating, auditing, inspecting, sampling,
and measuring levels of agents and factors in
environmental media; controlling contamina-
tion; applying environmental microbiology; and
reviewing construction and land use plans.
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Center for Public Health Practice. The work
group was expertly chaired by U.S. Public
Health Service Captain (Ret.) John Steward,
NEHA Region 7 vice president, who is cur-
rently with the Institute of Public Health
at Georgia State University and formerly of
the Centers for Disease Control and Preven-
tion. The group was specifically charged with
providing considered revisions to the defini-
tion of environmental health and its scope of
practice with a contemporary inclination.
Over ensuing months, the work group
reviewed and analyzed many definitions of
environmental health. Some were opinions
published by iconic leaders in the practice
and others were memorialized in government
documents or academic literature. Once the

Did You

Know?

literature search was complete, information
was sifted and a revised definition of environ-
mental health and its scope of practice were
derived (see sidebar).

As members of NEHA and as vested and
invested members and practitioners of the
profession, T invite you to play a crucial role
in the evolution of environmental health by
assisting to articulate and memorialize a con-
temporary and relevant definition and scope
of practice. Please go to www.surveymonkey.
com/s/26FT75S and provide your input. The
proposed definition and scope of practice are
outlined, opportunity for feedback exists, and
of course, you can even suggest we stand with
current definitions. Please make sure you have
provided feedback by May 1, 2013. Upon

environment.”

analysis of results, the NEHA board will adopt
a revised definition and scope of practice for
environmental health or take no action, allow-
ing current articulations to stand.

I would again like to say thank you to RVP
John Steward and his committee for their
hard work and I look forward to a great deal
of feedback so you can help us help you tell
others what you do! @

g (LG

brianc@plano.gov

NEHA's currently approved définition of environmental health is, “Environmental
health and protection refer to'pratection against environmental factors that may
adversely impact human health/or the ecological balances essential to long-term
human health and environmental quality, whether in the natural or man-made

When you’re ready to further develop your team

When you're ready to invest in your organization’s future

You are ready for American Public University

American Public University is ready to help your team succeed. We're a nationally
recognized university with bachelor’s and master’s degrees for environmental
science, policy, and management professionals—completely enline. So you
employees can take classes on their own time. And people are taking noti

99% of employers surveyed would hire one of our graduates again.*

When you’re ready, visit StudyatAPU.com/jeh

*APUS Alumni Employer Survey, January 2011-December 2011

We want you to make an informed decision about the university that's right for you. For more
the median debt of students who completed each program, and other important information,

‘“

American
¥ Public
APU University

Ready when you are. =
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NEHA’s

EXCELLENGE INeSUSTAINABILITY

Award Program

The National Environmental Health Association’s (NEHA) Excellence

in Sustainability Award.recognizes organizations, businesses,
associations, and individuals who are solving environmental challenges
by using innovative and environmentally sustainable practices.

Visit neha.org/sustainability to view NEHA’s Sustainability Web site
and to learn more about the Excellence in Sustainability Award

Program and submission process.

Submission deadline is May 1, 2013.

For more information, please c
at jschnipke@neha.org.
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Community-Based Participatory
Research Partnership to Reduce
Vehicle Idling Near Public Schools
Complaints Associated With
Animal Feeding Facilities
Lead-Based Paint Awareness,
Work Practices, and Compliance
During Residential Construction
and Renovation

An Outbreak of Cryptosporidium
at a Recreational Water Park
Plus two online articles available
on NEHA’'s Members Only site

Errata

In the January/February issue (75[6]), the article “Fish
Consumption Patterns and Mercury Exposure Levels
Among Women of Childbearing Age in Duval County,
Florida,” had two errors:

Page 8, first paragraph in the Background section,
“0.3 pg/g (3 parts per million)” should have been stated
“0.3 parts per million, wet weight.” Page 12, column 1,
first full paragraph, “the 90% of women who were sur-
veyed” should have been stated “the 90 pregnant women
who were surveyed.”
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2013 Walter F. Snyder Award

Call for Nominations
Nomination deadline is April 30, 2013.

Given in honor of NSF International’s co-founder and first executive director, the Walter F. Snyder Award
recognizes outstanding leadership in public health and environmental health protection. The annual award is
presented jointly by NSF International and the National Environmental Health Association.

Nominations for the 2013 Walter F. Snyder Award are being accepted for professionals
achieving peer recognition for:

* outstanding accomplishments in environmental and public health protection,
* notable contributions to protection of environment and quality of life,
» demonstrated capacity to work with all interests in solving environmental health challenges,
* participation in development and use of voluntary consensus standards for public health and safety, and
* leadership in securing action on behalf of environmental and public health goals.

Past recipients of the Walter F. Snyder Award include:

2012 - Harry E. Grenawitzke 2001 - Robert W. Powitz 1991 - Trenton G. Davis 1981 - Charles H. Gillham
2011 - Gary P. Noonan 2000 - Friedrich K. Kaeferstein 1990 - Harvey F. Collins 1980 - Ray B. Watts

2010 - James Balsamo, Jr. 1999 - Khalil H. Mancy 1989 - Boyd T. Marsh 1979 - John G. Todd

2009 - Terrance B. Gratton 1998 - Chris J. Wiant 1988 - Mark D. Hollis 1978 - Larry J. Gordon

2008 - CAPT. Craig A. Shepherd 1997 - J. Roy Hickman 1987 - George A. Kupfer 1977 - Charles C. Johnson, Jr.
2007 - Wilfried Kreisel 1996 - Robert M. Brown 1986 - Albert H. Brunwasser 1975 - Charles L. Senn

2006 - Arthur L. Banks 1995 - Leonard F. Rice 1985 - William G. Walter 1974 - James J. Jump

2005 - John B. Conway 1994 - Nelson E. Fabian 1984 - William Nix Anderson 1973 - William A. Broadway
2004 - Peter D. Thornton 1993 - Amer El-Ahraf 1983 - John R. Bagby, Jr. 1972 - Ralph C. Pickard
2002 - Gayle J. Smith 1992 - Robert Galvan 1982 - Emil T. Chanlett 1971 - Callis A. Atkins
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The 2013 Walter F. Snyder Award will be presented during NEHA’s 77th Annual Educational
Conference (AEC) & Exhibition to be held in Washington D.C., July 9 - 11, 2013.

For more information or to download nomination forms, please visit
www.nsf.org or www.neha.org or contact Stan Hazan at NSF at 734-769-5105 or hazan@nsf.org.
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» SPECIAL REPORT

Wind Turbines: Is There
a Human Health Risk?

A b St a Ct The term “Wind Turbine Syndrome” was coined in
a recently self-published book, which hypothesized that a multitude of
symptoms such as headache and dizziness resulted from wind turbines
generating low frequency sound (LFS). The objective of this article is to
provide a summary of the peer-reviewed literature on the research that has
examined the relationship between human health effects and exposure to

LFS and sound generated from the operation of wind turbines.

At present, a specific health condition has not been documented in the
peer-reviewed literature that has been classified as a disease caused by
exposure to sound levels and frequencies generated by the operation of wind
turbines. Communities are experiencing a heightened sense of annoyance
and fear from the development and siting of wind turbine farms. High-
quality research and effective risk communication can advance this course

from one of panic to one of understanding and exemplification for other

environmental advancements.

Introduction

Humans have been using wind power since
500-900 A.D. when the first windmills were
developed in Persia (Dodge, 2006). Wind,
a form of solar energy, is altered in its flow
pattern by the earth’s land and water sur-
faces. Through these flow patterns, humans
have developed highly sophisticated tech-
niques and machinery to harness wind
energy for several purposes such as sailing,
pumping water, cutting lumber, and even
generating electricity. One such machine is
the wind turbine, which is a rotary device

8 Volume 75 ¢ Number 8

that extracts and converts the kinetic energy
from the wind into mechanical power and
then transforms this power into electricity
through the use of a generator.

In the 2011 State of the Union address,
President Obama set a new goal for America’s
energy future and stated that 80% of electric-
ity should come from clean energy sources by
2035, including wind energy. As the use of wind
energy and the emphasis on renewable energy
have continued to grow, concerns have been
raised regarding the impacts of these wind tur-
bines on human health and well-being.

Jennifer D. Roberts, MPH, DrPH
F. Edward Hébert School of Medicine
Uniformed Services University

Mark A. Roberts, MD, PhD
Exponent®

Wind Turbine Trends in the U.S.

By the end of 2011, the U.S. had over 46,900
megawatts (MW) of installed wind power,
yet wind power accounts for less than 3%
of the country’s total net electric generation
(US. Energy Information Administration
[EIA], 20114, 2011b, 2011¢, 2011d). Accord-
ing to the American Wind Energy Associa-
tion (AWEA), a 35% increase in new wind
power capacity occurred over the past five
years (AWEA, 2011, 2012). And at the end
of 2011, it was also determined that 38 states
had utility-scale wind installations with 14 of
those having more than 1,000 MW of wind
power capacity (AWEA, 2011, 2012). Fur-
thermore, the top five states with the highest
number of wind project installations through
the first quarter of 2012 were Texas (10,648
MW); Towa (4,419 MW); California (4,287
MW); Illinois (2,852 MW); and Minnesota
(2,718 MW) (AWEA, 2012; EIA, 2011b,
2011d). As of today, the U.S. represents more
than 20% of the world’s installed wind power
(AWEA, 2012).

For several years, wind energy has been
the fastest growing source of new electric
power generation (EIA, 2011b). Compared
to the prior year, in 2006, 2007, 2008, 2009,
and 2010 the generation from wind power
increased by 49.3%, 29.6%, 60.7%, 33.5%, and
28.1%, respectively (Figure 1) (EIA, 2011b).
The current wind energy capacity in the U.S.
has generated enough electricity to power
the equivalent of nine million homes (EIA,
2011a). And since 1999 the wind power in the
U.S. has increased exponentially from 2,472 to
46,918 MW in 2011 with GE Energy being the



FIGURE 1

Yearly Wind Generation Gains
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largest domestic wind turbine manufacturer
(AWEA, 2009; EIA, 2011d).

Typically in the U.S., small turbines have
been used to power a single home or business
and larger turbines have often been grouped
into wind farms that can provide power to
the electrical grid. The smaller wind turbines
have a capacity of less than 100 kilowatts
while larger commercial sized turbines may
have a capacity of 5 MW.

Sound and Human Perception

The two components of sound, which allow for
its perception and recognition, are frequency
and pressure. The indicator of pressure or loud-
ness is the decibel (dB), which is a logarithmic
ratio of sound pressure level to a reference level.
Likewise, the frequency or pitch of sound is
expressed in Hertz (Hz), a unit defined as the
number of cycles per second.

Human hearing of sound loudness ranges
between 0 dB, a threshold of sound for
humans, and 140 dB, a sound level that
is very loud and painful for most humans
(Baker & National Agricultural Safety Data-
base, 1993; Navy and Marine Corps Public
Health Center, 2009). Sound pressures are
not all perceived as being equally loud by the
human ear. This is because the human ear

does not respond equally to all frequencies
and the perception is less sensitive to lower
and higher frequency sounds. For young
individuals, the frequency range of human
hearing has been found to be between 20
and 20,000 Hz with an inverse relationship
between the upper frequency range and age
(Berglund, Hassmen, & Job, 1996). Again,
since the human ear does not have a flat
spectral sensitivity or frequency response,
sound pressures have regularly been fre-
quency weighted so that the measured level
corresponds to loudness as perceived by the
average human ear.

Several weighting networks, such as
A-weighting or C-weighting, have been
defined by the International Electrotechni-
cal Commission (IEC) in the IEC 60651
and American National Standards Institute
(ANSI S1.1-1994) standards (British Wind
Energy Association [BWEA], 2005; Han-
sen & World Health Organization [WHO],
1995). These networks filter the contribu-
tions of the varying frequencies to the over-
all sound level by reducing or increasing the
sound pressure as a function of frequency
(Hansen & WHO, 1995). Thus, A-weighting,
labeled dB(A), approximates the response of
the human ear to moderate sound levels and

has been the most commonly used network
(BWEA, 2005). C-weighting (dB[C]) is used
to measure peak levels and G-weighting
(dB[G]) is specifically designed for infra-
sound (BWEA, 2005).

Ultrasound or sound frequencies above
20,000 Hz and infrasound, which is approx-
imately between 0 and 20 Hz, are generally
considered to be inaudible (Berglund et al.,
1996). Low frequency sound (LFS) in the
range of 10-20 Hz and 100-250 Hz includes
a field of audibility (Table 1) (Berglund et
al., 1996; Leventhall, 2007). The audibility
of LFS is often dependent on the individ-
ual. Furthermore, in order for infrasound
to be audible at frequencies lower than 20
Hz, a very high-pressure level is required.
Infrasound detection by the human ear has
been theorized to result from nonlineari-
ties of conduction in the middle and inner
ear, which produces a harmonic distortion
in the higher frequency range in addition
to subjective reactions and through the
resonance of other body organs (Berglund
et al., 1996).

Wind Turbine Sound

One type of sound generated from wind tur-
bines is a mechanical sound, which origi-
nates from the mechanical components of
the turbines (e.g., gearbox). Aerodynamic
sound is the other type of sound; the source
of this sound is the flow of air around the
blades and tower that produces a “whoosh-
ing” sound in the range of 500 to 1000 Hz
(Hau, 2006). Manufacturers have improved
the engineering of wind turbines and have
been able to reduce the mechanical sound.
Thus, the aerodynamic sound is now typi-
cally the dominant component of wind tur-
bine sound (Pedersen & Waye, 2004; Rog-
ers, Manwell, Wright, & Renewable Energy
Research Laboratory, 2006). A great deal of
variability exists in the whooshing sound,
which is dependent upon mechanical and
atmospheric conditions.

Many of the modern wind turbines are
now upwind and the size of the turbine is
variable. The earlier turbines were often
downwind devices with the blades and rotor
positioned on the downwind side of the
tower. LFS with a range of 20 to 100 Hz was
most commonly produced by downwind
turbines when the turbine blade encoun-
tered localized flow deficiencies due to the

April 2013 ¢ Journal of Environmental Health 9
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flow around a tower (Rogers et al., 2006).
The new upwind turbines minimize LFS
and infrasound (Musial, Ram, & National
Renewable Energy Laboratory, 2010; Szasz
& Fuchs, 2010).

Wind Turbine Syndrome

“Wind Turbine Syndrome: A Report on a
Natural Experiment” was self-published
in late 2009 by Nina Pierpont, MD, PhD,
a pediatrician, who coined the term “Wind
Turbine Syndrome.” In the book, Dr. Pier-
pont theorized how a multitude of symp-
toms such as headache and dizziness
resulted from wind turbines generating
LFS that “scrambled” the body’s balance,
motion, and position sensors. The reported
symptoms, gathered from a case series study
design, were based on a collection of subjec-
tive responses from 37 participants (age <1
to 75 years) comprised from 10 families who
resided (1,000 to 4,900 ft.) near wind tur-
bines erected since 2004 in Canada, Ireland,
the United Kingdom, Italy, and the U.S. The
study participants, who were not masked
from the purpose of the study, were inter-
viewed by telephone by Dr. Pierpont to col-
lect a narrative account, symptom checklist,
and past medical history (Pierpont, 2009).
Accordingly, this “Wind Turbine Syndrome”
phenomenon has instigated a heightened
level of panic and fear with respect to living
near wind turbines.

The purpose of our article is to provide a
summary of the peer-reviewed literature on
the research that has examined the relation-
ship between human health effects and expo-
sure to sound in the lower frequency range as
well as sound generated from the operation
of wind turbines. An objective of this review
is to infer conclusions through weighing the
evidence from this research about the theory
of “Wind Turbine Syndrome” and this pos-
sible association.

Methods

In 2009, we were commissioned to write a
white paper by the Wisconsin Public Ser-
vice Commission on the scientific litera-
ture regarding health effects associated with
wind turbines and LFS (Roberts & Roberts,
2009). This article expounds on the research
of that white paper and further examines
the currently available research in the peer-
reviewed literature that addresses the pos-

10 Volume 75 ¢ Number 8

| TABLE 1

Sound Frequency Spectrum

Frequency (Hz)

0 10 100-250 20,000
Infrasound Infrasound Low frequency Non-low Ultrasound
(with body sound frequency audible
resonance) sound

Range of infrasound Range of human hearing Inaudible

Note. Adapted from Berglund et al., 1996.

sible association between human health
effects and LFS or noise generated by wind
turbines. The PubMed search engine, main-
tained by the U.S. National Library of Medi-
cine, was the source of this peer-reviewed
literature and the search terms used were
as follows: (1) “Infrasound AND Health
Effects”; (2) “Low-Frequency Noise AND
Health Effects”; (3) “Low-Frequency Sound
AND Health Effects”; (4) “Wind Power AND
Noise”; (5) “Wind Turbines”; (6) “Wind
Turbines AND Noise.”

It should be noted that the word “sound”
and “noise” are terms that can be used
interchangeably. “Noise” often implies an
unwanted sound and often depends on the
intensity of the sound. The classification of
a “sound” or “noise” may also depend on
cultural factors, the receiver, or the time and
circumstance (Berglund et al., 1996). Like-
wise, both terms were used as search criteria
for this research review.

Results

When this literature search was conducted,
16, 59, 40, 18, 20, and 3 articles using the
“Infrasound AND Health Effects”; “Low-Fre-
quency Noise AND Health Effects”; “Low-
Frequency Sound AND Health Effects”;
“Wind Power AND Noise”; “Wind Turbines”;
and “Wind Turbines AND Noise” search
terms were identified, respectively. A portion
of these search results contained overlap-
ping articles and many of the articles in the
search output were not relevant because they
focused on animal and not human responses
or the sound studied was above the estab-
lished range of LFS. Likewise, of the original
156 articles, nearly 30 articles (n = 28) were
identified that addressed any human health

effects associated with LFS and that were
relevant to wind sound using the previously
mentioned search terms.

Research on Human Health Effects
and LFS

LFS is often accompanied by vibrations
(Maschke, 2004). High levels of LFS, at a
frequency of 50 to 80 Hz, can excite body
vibrations (e.g., chest resonance vibration)
(Leventhall, 2007). Additionally, these chest
wall and body hair vibrations have also been
shown to occur in the infrasonic range (Mobhr,
Cole, Guild, & Vongierke, 1965; Schust,
2004). A human tendency often occurs to con-
fuse vibration with sound on its own, which
results in people “hearing” more sound than is
actually present. Likewise the reverse has been
shown to occur as evident by the association
found between motion sickness and LFS even
without accompanying vibration (Berglund
et al., 1996; Yamada, Sueki, Hagiwara, Wata-
nabe, & Kosaka, 1991).

Castelo Branco and Rodriguez first docu-
mented vibroacoustic disease among air-
plane technicians, commercial and military
pilots, mechanical engineers, restaurant
workers, and disc jockeys for exposure to
large pressure amplitude and low frequency
sound (=90 dB sound pressure level, <500
Hz) (Castelo Branco & Rodriguez, 1999;
Maschke, 2004). Vibroacoustic disease was
described as a thickening of cardiovascu-
lar structures, such as cardiac muscle and
blood vessels. Castelo Branco and Rodriguez
revealed that workers who were exposed to
high-level LFS for more than 10 years exhib-
ited extra-aural symptoms (Castelo Branco &
Rodriguez, 1999; Maschke, 2004; Takahashi,
Yonekawa, & Kanada, 2001). A causal asso-



ciation and a dose response relationship were
not established.

Takahashi and co-authors have explored
the effects of both human body vibration
and LFS (Takahashi et al., 2001; Taka-
hashi, Kanada, Yonekawa, & Harada, 2005;
Takahashi, Yonekawa, Kanada, & Maeda,
1999). In a small study, six male subjects
were exposed to pure tones in the 20 to
50 Hz frequency range, and vibration was
measured on the chest and abdomen of the
subjects. It was determined that sound-
induced vibration was inversely correlated
with the body mass index of the subject.
Takahashi and co-authors concluded that
the health effects of LFS depended on the
physical constitution of the human body,
yet it was still unclear if or how vibrations
measured on the body surface related to
vibrations in the body’s internal organs
(Takahashi et al., 1999). No conclusions
could be determined as to the possible
chronic health effects caused by long-term
exposure to LFS (Takahashi et al., 1999).

Takahashi and co-authors also examined
the level of unpleasantness of human body
vibration and LFS and identified a signifi-
cant correlation between the measured body
surface vibration induced by the LFS and
the rating of unpleasantness (Takahashi
et al., 2005). Inukai and co-authors found
a similar association previously (Inukai,
Nakamura, & Taya, 2000). The research
findings of Takahashi and co-authors and
Inukai and co-authors supported the notion
that hearing sensation was an influential
component in the perception of unpleasant-
ness or annoyance among those exposed to
LFS (Inukai et al., 2000; Takahashi et al.,
2005). It was also found that the percep-
tion of unpleasantness was independent of
the audibility of the sound. Inukai and co-
authors qualified three factors: (1) sound
pressure, (2) vibration, and (3) loudness in
addition to hearing sensation to be predic-
tors for the human psychological responses
to LFS, such as unpleasantness or annoy-
ance (Inukai, Taya, Miyano, & Kuriyama,
1986; Takahashi et al., 2005).

Cardiovascular and respiratory effects have
also been a focus of research with respect to
LFS exposure. Studies have shown changes
in heart rate in subjects who were exposed
to LFS (Berglund et al., 1996; Yamada, Wata-
nabe, Kosaka, Negishi, & Watanabe, 1986).

Respiratory effects such as suspended or
reduced respiration, gagging, and cough-
ing have been documented in humans after
exposure to LFS, but only with a sound pres-
sure of 150-154 dB (Berglund et al., 1996;
von Gierke & Nixon, 1976).

Studies conducted by Karpova and co-
authors and Slarve and Johnson indicated
that study subjects reported aural complaints
after exposure to industrial infrasound below
20 Hz (Karpova et al., 1970; Slarve & John-
son, 1975). Increased diastolic blood pres-
sure, decreased systolic blood pressure, and
significantly decreased respiration rate were
a few examples of reported nonaural effects
(Karpova et al., 1970; Schust, 2004). Kar-
pova and co-authors reported complaints of
fatigue, feelings of apathy, loss of concentra-
tion, somnolence, and depression following
exposure to LFS. Furthermore, a relationship
between fatigue and tiredness after work and
increasing LFS exposure was found among
439 employees working in offices, laborato-
ries, and industries in a later study (Schust,
2004; Tesarz, Kjellberg, Landstroem, &
Holmberg, 1997).

Some studies have looked at the effect of
LFS on nighttime sleep in adults and children
(Ising, Lange-Asschenfeldt, Moriske, Born,
& Eilts, 2004; Maschke, 2004). Ising and
co-authors found that children (aged 5-12
years) who were highly exposed to truck
noise at a maximum of 100 Hz had a sig-
nificantly increased morning saliva cortisol
concentration compared to a control popula-
tion. This increased cortisol concentration
indicated an activation of the hypothalamus-
pituitary-adrenal axis and thus an indication
of restless sleep and a further aggravation of
bronchitis in the children (Ising et al., 2004).
Adult case studies have reported that LFS
affects sleep quality and results in insomnia
and concentration problems (Berglund et
al., 1996; Waye, 2004). In a cross-sectional
study of 279 individuals, however, it was
determined that no significant differences
were detected in reported sleep among those
exposed to a high level of LFS compared
to those exposed to a medium level of LFS
from ventilation and heat pumps (Waye &
Rylander, 2001).

Annoyance, which will be discussed later,
seemed to play a role in these findings.
Fatigue, difficulty falling asleep, and feeling
tense and irritable were reported significantly

more often among those individuals who
were annoyed by LFS than those who were
exposed to the same sound but did not report
being annoyed. Lastly, a study that exposed
sinusoidal tones, or pure tones at a single fre-
quency of 10, 20, 40, and 63 Hz with sound
pressure levels ranging from 75 to 105 dB for
10 Hz and 20 Hz and 50 to 100 dB for 40 Hz
and 63 Hz to six participants found no sig-
nificant difference between the exposure and
control nights in sleep efficiency index, num-
ber of changes in sleep state, or changes in
the proportion of each sleep stage evaluated
by electroencephalogram recordings (Gage,
2010; Inaba & Okada, 1988; Waye, 2004).

Research on Wind Turbines, Health
Effects, and Annoyance

Health Effects

Most recently some research has been
done specifically on sound produced by
wind turbines and the possible associa-
tion of a human health risk (Salt & Kalten-
bach, 2011; Smedley, Webb, & Wilkins,
2010). Salt and Kaltenbach concluded that
A-weighting wind turbine sound was not
appropriate because A-weighted sounds
present a misleading representation of
whether the sound affects the human ear or
if it is physiologically mediated by the outer
hair cells (OHC). OHC have demonstrated
stimulation by LFS as low as 3 to 4 Hz, but
the A-weighted spectrum arrest measure-
ment of all sound components below 14 Hz
(Salt & Hullar, 2010; Salt & Kaltenbach,
2011). A proposed alternative to A-weight-
ing is to use G-weighted measurements, a
weighting curve based on the human audi-
bility curve below 20 Hz and with a steep
cutoff above 20 Hz (Salt & Kaltenbach,
2011). It was determined, however, that
with the use of G-weighed sound measure-
ments, the level of infrasound produced by
wind turbines is often too low to be heard
by the human ear even though the level is
still sufficient to cause OHC stimulation
(Jakobsen, 2005; Salt & Hullar, 2010; Salt
& Kaltenbach, 2011; Schust, 2004).

Other researchers have examined the pos-
sible association of sound produced by wind
turbines and epileptic seizures. Through
modeling, Smedley and co-authors found
that, unlike smaller wind turbines, larger
2 MW wind turbines with a blade width of
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2m and a height of 120 m were unlikely to
rotate fast enough to induce epileptic sei-
zures due to shadow flicker (Smedley, Webb,
& Wilkins, 2010).

Annoyance

The World Health Organization (WHO)
considers annoyance an adverse health
effect of noise in addition to sleep distur-
bance, performance effects, and psychologi-
cal effects such as irritability (WHO, 2001).
Annoyance was also defined as a feeling of
displeasure with varying tolerance levels.
WHO characterized annoyance as a feel-
ing that increases with noise impulses as
opposed to a steady noise (WHO, 2001).
Likewise, the primary, and most frequently
reported, perceived effect of LFS is annoy-
ance as opposed to the loudness or noisiness
(Berglund et al., 1996; Broner, 1978).

To date, four epidemiological studies have
specifically examined the effects of sound
generated by wind turbines on human
health (Pedersen, van den Berg, Bakker,
& Bouma, 2009; Pedersen & Waye, 2004,
2007; Shepherd, McBride, Welch, Dirks, &
Hill, 2011). Pedersen and Waye identified
a dose response relationship between cal-
culated A-weighted sound pressure levels
from wind turbines and noise annoyance in
a cross-sectional study (N = 351) that was
conducted in five dwelling areas in Sweden.
The study respondents were annoyed by the
upwind wind turbines, which had a blade
passage frequency of 1.4 Hz, at a higher
level than other community noises, such as
road traffic (Pedersen & Waye, 2004). Noise
annoyance was also found to be related to
visual or aesthetic interference and attitude
or sensitivity toward the wind turbine (Ped-
ersen & Waye, 2004).

In another Swedish cross-sectional study
(N = 754), the relationship between wind
turbine noise and self-reported health
and well-being factors was also examined
(Pedersen & Waye, 2007). No correlation
existed between A-weighted sound pressure
levels from wind turbines and any health
or well-being factors, such as the respon-
dent’s status of chronic disease, diabetes, or
cardiovascular disease (Pedersen & Waye,
2007). Nevertheless, 31 out of 754 respon-
dents stated that they were annoyed by the
wind turbine noise and among this sub-
set 55% reported being tired or that their
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FIGURE 2

Mediation Model of Wind Turbine Low Frequency Sound, Annoyance
Response, and Physical Health Effect
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Note. M = third variable; X = independent variable; and Y = dependent variable.

sleep was disturbed (Pedersen & Waye,
2007). These findings were statistically
significantly higher in comparison to those
respondents who were not annoyed. Noise
annoyance was also found to be associated
with a negative attitude toward the visual
impact of wind turbines in this study (odds
ratio [OR] = 14.4, 95% confidence interval
[CI]: 6.37-32.44) as well as another field
study conducted (N = 725) in The Neth-
erlands (OR = 2.8, p < .001) (Pedersen et
al.,, 2009; Pedersen & Waye, 2007). Liv-
ing in a rural area compared to an urban
area increased the risk of perceiving wind
turbine noise and annoyance, especially at
sound levels above 40dB(A) (Pedersen &
Waye, 2007).

Most recently Pedersen analyzed the self-
reported health status among the partici-
pants in both the aforementioned Swedish
and Dutch cross-sectional studies (Pedersen,
2011). The prevalence of diabetes was found
to be weakly associated with A-weighted
sound pressure levels due to wind turbines
(OR = 1.13, 95% CI: 1.00-1.27) in addition
to outdoor (OR = 1.70, 95% CI: 1.14-2.56)
and indoor (OR = 1.62, 95% CI: 1.10-2.40)
annoyance (Pedersen, 2011).

Finally, a cross-sectional study in New Zea-
land reported a lower mean physical health-
related quality of life (HRQOL) domain score
(F [1, 194] = 5.816, p = .017) among “The
Turbine Group” as compared to “The Com-
parison Group” (Shepherd et al., 2011).
HRQOL measured general well-being and
well-being in the physical, psychological, and
social domains (Shepherd et al., 2011).

Discussion

A rapid growth of wind generation capac-
ity has occurred throughout various parts of
the world. In 1970, virtually no wind power
existed as a source of renewable energy
in the U.S. Despite this rapid growth over
that last 40 years, a very minimal amount
of effort has been put into researching
the human health impacts of wind power
development until recently The National
Research Council (NRC) published a report
in 2007 that reviewed the positive and nega-
tive environmental impacts of wind energy
development, including effects on land-
scapes, views, wildlife, habitats, air pollu-
tion, and greenhouse gases. NRC noted that
the potential impacts on human health and
well-being were those from noise and from
shadow flicker, economic and fiscal impacts,
and the potential for electromagnetic inter-
ference with television and radio broad-
casting, cellular phones, and radar (NRC,
2007). NRC also stated that the effects of
sound below 20 Hz on humans have not
been well documented or understood, but
then concluded that the noise produced by
wind turbines is generally not a major con-
cern beyond one half-mile (NRC, 2007).

At present, a specific health condition or col-
lection of symptoms has not been documented
in the peer-reviewed, published literature that
has been classified as a “disease” caused by
exposure to sound levels and frequencies gen-
erated by the operation of wind turbines. It can
be theorized that reported health effects are a
manifestation of the annoyance that individuals
experience as a result of the presence of wind



turbines in their communities. As described
previously, it has been found in the peer-
reviewed literature that the presence of wind
turbines or wind turbine sound is statistically
significantly associated with being annoyed.
Thus, the annoyance response that many resi-
dents and others have experienced as a result of
being exposed to LFS may act as a mediator to
other adverse physical effects. In this proposed
mediation model and as illustrated in Figure 2
(Pathway 1), annoyance can be the third vari-
able (M), which intervenes in the relationship
between the wind turbine LFS, the independent
variable (X), and a physical health outcome, the
dependent variable (Y), such as headache and
dizziness. Alternatively, it can also be theorized
that annoyance is the dependent variable (Y),
which has been mediated by a physical health
outcome, or a third variable (M), as result of
LFS exposure generated by wind turbines (Fig-
ure 2 [Pathway I1]).

Takahashi and co-authors and Inukai
and co-authors characterized a pathway to
annoyance or unpleasantness through body
surface vibrations induced by LFS (Inukai et
al., 2000; Takahashi et al., 2005). Although
the sample size was small in their studies,
a significant correlation was found between
the measured body surface vibration and the
rating of unpleasantness. This finding sup-
ports this alternative theory, which is that the
response of annoyance resulting from LFS
exposure can occur after an adverse physi-
cal effect, such as body surface vibration, has
already occurred.

The underlying complaint of annoyance is
not a disease, but instead a universal human
response to a condition or situation that is not
positively appreciated by the human receptor.
Annoyances are highly variable in type (e.g.
noise, smell, temperature) and vary from per-
son to person. One can be annoyed by the
action of others in addition to their own indi-
vidual actions. WHO considers annoyance an
adverse health effect of noise. Based on this
definition and the incomprehension of the
role of annoyance in the association between
LFS and physiological or physical symptoms,
exploring whether or not wind turbine sound
is a human health risk through additional
research is warranted. Such research should
be conducted by a method that minimizes
biases among the study participants (e.g., use
of objective vs. subjective metrics) and in the
selection of participants (e.g., randomiza-

tion). None of the epidemiological studies, to
date, have collected objective measurements,
such as blood pressure readings or other bio-
markers, to support or attenuate the subjec-
tive responses provided in questionnaires by
the participants.

In addition to using objective measure-
ments, it would also be beneficial to iden-
tify some participants who are not visually
impacted by wind turbines because their
level of annoyance may be minimized or
mitigated, which would in effect create a
control-like quality of a portion of the par-
ticipant sample. Lastly, studies on this highly
debated subject matter should employ a sin-
gle or if possible a double-blinded process of
data collection. For example, Pedersen and
co-authors (2004, 2007, 2009) concealed
the study purpose from the participants in
their studies, which was essential because
the variability of annoyance and its link to
undesirable factors make it a prime indicator
for the possibility of recall bias. Like so many
outcomes, the effects of LFS on annoyance
are challenging to establish because of dif-
ferences in confounding and biases between
exposed and non-exposed populations to
LFS, which is precisely why further research
is recommended.

Our review explored and summarized
the peer-reviewed literature on the research
that has examined the relationship between
human health effects and exposure to LFS
and sound generated from the operation
of wind turbines (Table 2 on pages 14 and
15). One of the main limitations of our
study involved the use of the search terms.
Although all efforts were employed to cre-
ate search terms that were the most inclu-
sive as well as overlapping, a chance existed
that some articles were missed in the search.
In order to abate this shortcoming, addi-
tional searches were conducted in multiple
time periods. Furthermore, the only search
engine that was used was PubMed, which
created a limitation to accessing foreign arti-
cles. By using the reference list of retrieved
articles, some additional articles, but not all,
were identified. Finally, the use of human
only as opposed to animal-based research
articles was limiting. Animal models and
research can often be very useful in gaining
an understanding of the pathway from expo-
sure to health outcome especially when the
epidemiological data are scarce.

Conclusion

The answer to the question of whether or
not exposure to wind turbine sound is a
human health risk is still under review and
warrants further research. Although limited,
research has demonstrated that LFS can
elicit adverse physical health effects, such as
vibration or fatigue, as well as an annoyance
or unpleasantness response. The current
research on exposure to wind turbine sound
and the mere presence of wind turbines have
also demonstrated a significant annoyance
response among study participants. But the
association and particular pathway between
LFS specifically generated from wind tur-
bines, annoyance, and adverse physical
health effects have yet to be fully charac-
terized. What is known is that communi-
ties are experiencing a heightened sense of
annoyance and fear from the development
and siting of wind turbine farms, which
seems to be more than just “NIMBYism”
(not in my back yard). Hence, the research
on the potential health effects, includ-
ing annoyance-associated health effects,
claimed as a result of exposure to sound
generated by wind turbines is essential to
determine if an actual risk exists. An actual
risk versus a perceived risk is very much the
same for some communities. High-quality
research and effective risk communication
can advance this course from one of panic
to one of understanding and exemplification
for other environmental advancements and
developments. As we push to a more sus-
tainable environment, efforts will continue
to use and rely on alternative and renewable
energy sources, such as wind. &%
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| TABLE 2

Reviewed Literature
| vear | Author | TWe | StudyDesign Study Populaton

1965 Mohr, G.C. et al. Effects of low frequency Experimental: Subjects (noise-experienced officers) were exposed to high Male and female
and infrasonic noise intensity broad-band, narrow-band, and pure-tone low frequency noise volunteers
on man (1-100 cps [cycle/second = hertz]) for two minutes to observe the effect (N=5)

on cardiac rhythm, hearing threshold, visual acuity, fine motor control,
spatial orientation, speech intelligibility, and subjective tolerance.

1970 Karpova, N.I. et al. Early response of the Experimental: Subjects were exposed to industrial infrasound Male volunteers
organism to low frequency (5, 10 Hz/100, 135 dB) for 15 minutes. N=13)
acoustical oscillations

1975 Slarve, R.N. & Johnson, | Human whole-body Experimental: Subjects were exposed to infrasound ranging 1 to 20 Hz for Male Volunteers

D.L exposure to infrasound a period of eight minutes up to levels of 144 dB re 20 micropascal. (N=4)

1978 Broner, N. The effects of low Review: The effects of low frequency noise are reviewed. N/A
frequency noise on
people—a review

1986 Inukai, Y. et al. A multidimensional Experimental: Subjects were exposed to pure low and infrasonic (3-40 Hz) | Male and female
evaluation method for tones generated by loudspeakers in a pressure chamber and then rated volunteers
the psychological effects the tones on a response device. N=17)
of pure tones at low and
infrasonic frequencies

1986 Yamada, D. et al. Physiological effects of low | Experimental: Subjects were exposed to both rattling noises and to Male and female
frequency noise unspecified signals at frequencies between 16 and 125 Hz, at levels volunteers/

between 60 and 100 dB in a test chamber and electrophysiological complainants
measurements were collected. (N=21)

1988 Inaba, R. & Study on the effects of Experimental: Subjects were exposed to sinusoidal tones at 10, 20, 40,and | Male and female

Okada, A. infra and low frequency 63 Hz with sound pressure levels ranging 75 to 105 dB for 10 and 20 Hz volunteers
sound on the sleep by EEG and 50 to 100 dB for 40 and 63 Hz. (N=6)
recordings

1996 Berglund, B. et al. Sources and effects of low- | Review: The sources of human exposure to low-frequency noise and its N/A
frequency noise effects are reviewed.

1997 Tesarz, M. et al. Subjective response Cross-sectional: The relationship between low frequency noise exposure Male and female
patterns related to low and subjective symptoms were studied in a group of persons working in workers (N = 439)
frequency noise offices, laboratories, and industries.

1999 Castelo Branco, N.A. The vibroacoustic Cross-sectional: Analyzed the medical files of 140 patients (male aircraft Male workers

etal. disease—an emerging technicians) with vibroacoustic disease (VAD) in order to classify VAD by a (N=140)
pathology function of time.

1999 Takahashi, Y. et al. A pilot study on the human Experimental: Subjects were exposed to pure tones in the frequency range Male volunteers
body vibration induced by of 20 to 50 Hz using a designed measuring method with a miniature (N=16)
low frequency noise accelerometer and vibration was measured on the chest and abdomen

of subjects.

2000 Inukai, Y. et al. Unpleasantness and Experimental: Subjects were exposed to pure tones at 16 one-third octave Male and female
acceptable limits of low band center frequencies between 20 and 500 Hz and then rated the tones volunteers (N = 39)
frequency sound on a five-category scale, of which the highest two categories were “quite

unpleasant” and “very unpleasant.”

2001 Waye, K.P. & Rylander, R.| The prevalence of Cross-sectional: A cross-sectional questionnaire and noise measurement Male and female
annoyance and effects survey was undertaken among randomly chosen persons exposed to noise | volunteers
after long-term exposure to | (low frequency or middle frequency noise) from heat pump/ventilation (N=1279)
low-frequency noise installations in their homes.

2001 Takahashi, Y. A new approach to assess Experimental: Subjects were exposed to 15 kinds of low frequency noise Male volunteers

etal. low frequency noise in the stimuli (5 frequencies x 3 sound pressure levels) reproduced by 12 (N=9)
working environment loudspeakers installed in the wall in front of the subject in order to collect
measurements of noise-induced vibration on the body surface and to
estimate the equal acceleration level contours of the vibration.

2004 Ising, H. et al. Low frequency noise and Cross-sectional: To examine the correlation of respiratory diseases to Male and female
stress: Bronchitis and traffic related air pollution and noise, nitrogen dioxide as an indicator volunteers (N = 68)
cortisol in children exposed | for vehicle exhausts and the mean nighttime noise level were measured
chronically to traffic noise outside children’s windows.
and exhaust fumes
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| TABLE 2

Reviewed Literature (continued)

Year Author Title Study Design Study Population

2004 Maschke, C. Introduction to the special Review: An introduction and overview of human exposure to N/A
issue on low frequency low-frequency noise.
noise

2004 Pedersen, E. & Waye, K.P. | Perception and annoyance Cross-sectional: In order to evaluate the prevalence of annoyance due to Male and female
due to wind turbine wind turbine noise and to study dose response relationships, responses volunteers
noise—a dose-response were obtained through questionnaires and doses were calculated as (N=351)
relationship A-weighted sound pressure levels.

2004 Schust, M. et al. Effects of low frequency Review: This review concentrates on the effects of low frequency noise up N/A
noise up to 100 Hz to 100 Hz on selected physiological parameters, subjective complaints,

and performance.

2004 Waye, K.P. Effects of low frequency Review: An overview of the effects of low frequency noise on sleep. N/A
noise on sleep

2005 Jakobsen, J. Infrasound emission from Review: A critical survey of all known published measurement results of N/A
wind turbines infrasound from wind turbines.

2005 Takahashi, Y. et al. A study on the relationship Experimental: Subjects were exposed to high-level low-frequency pure Male volunteers
between subjective tones and body surface vibrations were measured at the chest and the N=9)
unpleasantness and abdomen. At the same time, the subject rated the unpleasantness that he
body surface vibrations had just perceived during the exposure to low-frequency noise stimulus.
induced by high-level low-
frequency pure tones.

2007 Pedersen, E. & Waye, K.P.| Wind turbine noise, Cross-sectional: In order to evaluate the prevalence of perception and Male and female
annoyance, and self- annoyance due to wind turbine noise among people living near the volunteers
reported health and well- turbines, a cross-sectional study was carried out in seven areas in Sweden | (N=754)
being in different living across dissimilar terrain and different degrees of urbanization through
environments a postal questionnaire and measurements of outdoor A-weighted sound

pressure levels were calculated for each respondent.

2009 Pedersen, E. et al. Response to noise from Cross-sectional: To assess possibly unacceptable adverse health effects, a Male and female
modern wind farms in The field study exploring the impact of wind turbine sound on people living in volunteers
Netherlands the vicinity of wind farms was carried out in The Netherlands in 2007. (N=1725)

2010 Salt, AN. & Responses of the ear to Review: An overview of the responses of the ear to low frequency sounds, N/A

Hullar, T.E. low frequency sounds, infrasound, and wind turbines.
infrasound, and wind
turbines

2010 Smedley, A.R. et al. Potential of wind turbines Experimental: To determine the risk of seizures from wind turbines in N/A
to elicit seizures under persons with photosensitive epilepsy, the light-dark contrasts of turbine
various meteorological shadows for worst case conditions were modeled.
conditions

2011 Pedersen, E. Health aspects associated Meta analysis: Data from three cross-sectional studies comprising Male and female
with wind turbine noise— A-weighted sound pressure levels of wind turbine noise and subjectively volunteers
results from three field measured responses from 1,755 people were used to systematically (N=1,755)
studies explore the relationships between sound levels and aspects of health and

well-being.
2011 Salt, A.N. & Kaltenbach, | Infrasound from wind Review: An overview of the responses of the ear to infrasound generated N/A
JA turbines could affect by wind turbines.
humans

2011 Shepherd, D. et al. Evaluating the impact Cross-sectional: To compare the health-related quality of life of Male and female
of wind turbine noise on individuals residing in the proximity of a wind farm to those residing in a volunteers
health-related quality of life | demographically matched area sufficiently displaced from wind turbines,a | (N=197)

cross-sectional study was conducted in semirural New Zealand.
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Hand Washing Practices in
a College Town Environment

A b St Fa Ct Many people do not wash their hands when the
behavior in which they engage would warrant it. Most research of hand
washing practices to date has taken place in high-traffic environments such
as airports and public attraction venues. These studies have established a
persistent shortcoming and a gender difference in hand washing compliance.
Using field observations of 3,749 people in a college town environment,
the research described in this article replicates and extends earlier work
while identifying potential environmental and demographic predictors of
hand washing compliance. Additionally, the authors’ research suggests that
proper hand washing practices, as recommended by the Centers for Disease
Control and Prevention, are not being practiced. Finally, the authors’
research raises a question as to the accuracy of earlier measurements of
“proper” hand washing practices, suggesting that compliance rates are

inflated. The results can help increase hand washing rates for the general

public and thus decrease the risk of transmitting disease.

Introduction

Many individuals take hand washing for
granted and do not consider how essential
hand washing is in the prevention of infec-
tions and disease. Thus they often fail to
wash their hands when they engage in activ-
ity that would warrant or require hand wash-
ing. Research has established that people
generally overstate the degree to which they
wash their hands; that women are much more
likely to wash their hands than men; and that
while hand washing compliance appears to
have increased in recent years much room for
growth still exists. According to the Centers
for Disease Control and Prevention (CDC)
(Mead et al., 1999), failing to wash or insuf-
ficiently washing hands contributes to almost
50% of all foodborne illness outbreaks. Addi-
tionally, Curtis and Cairncross (2003) per-
formed a meta-analysis that suggests that
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hand washing with soap can reduce diarrheal
disease risks by more than 40% and that hand
washing interventions could save one million
lives annually. Yet we do not know why peo-
ple fail to wash their hands at recommended
rates and in the proper fashion. Our research
attempted to establish predictors of hand
washing that can be used to induce higher
rates of hand washing compliance.

Current Hand Washing Practices

Recent surveys establish that U.S. adults claim
to wash their hands after using public rest-
rooms at very high rates. In 2009, 94% (N =
2,516) suggested that they consistently wash
their hands (QSR Magazine, 2009), while in
2010, 96% (N = 1,006) stated that they always
wash their hands after using a public restroom
(Harris Interactive, 2010). Self-reports of hand
washing behavior have been criticized as unre-
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liable as hand washing is a socially desirable
activity (Judah, Aunger, Schmidt, Granger, &
Curtis, 2009) and observational research sug-
gests these high self-report rates are inflated
(Harris Interactive, 2010).

The potential discrepancy aside, it is impor-
tant to note that hand washing rates have
trended upwards in recent years. The Ameri-
can Society for Microbiology and the American
Cleaning Institute have studied hand wash-
ing practices since 1996. Most recently they
reported on hand washing in restrooms at
public attractions in five cities across the U.S.
The restroom locations included Turner Field
in Atlanta, the Museum of Science and Indus-
try and Shedd Aquarium in Chicago, Penn Sta-
tion and Grand Central Terminal in New York,
and the Ferry Terminal Farmers Market in San
Francisco (Harris Interactive, 2010). All loca-
tions experience high volumes daily, and at
the composite level, the 2010 data (N = 6,028)
establishes that 85% of the observed adults
wash their hands after using a public restroom.
This is an increase from 77% in 2007 (N =
6,076), which was somewhat lower than the
2005 rate of 83% (N = 6,336). With the excep-
tion of the Shedd Aquarium, which has seen a
3% dip in hand washing rates since 2005, all the
venues saw a slight upward trend in observed
hand washing rates (Harris Interactive, 2010).
In 2003, hand washing rates were also observed
across six North American airports, averaging
74% compliance (N =4,046). The highest hand
washing rates were obtained in Toronto with
95% while Chicago had the lowest rate at 62%
(American Society for Microbiology, 2003).

The research consistently finds a gender
bias in hand washing practices. Women wash
their hands more frequently than men. In the
2003 study (American Society for Microbi-
ology) it was observed that 83% of women
washed their hands after using the restroom,



whereas only 74% of the men did so. Ina multi-
year study across public attractions, women
consistently wash more than men across all
years and venues (Harris Interactive, 2010).
The average observed hand washing rates for
women were 93% in 2010, 88% in 2007, and
90% in 2005. The equivalent rates for men
were 77%, 66%, and 75%, respectively.

A study of 120 secondary school students
(Guinan, McGuckin-Guinan, & Sevareid,
1997) found that 58% of female students and
48% of male students washed their hands after
using the restroom, although only 28% of the
female students and 8% of the male students
used soap. In a university campus public rest-
room study (Johnson, Sholoscky, Gabello,
Ragni, & Ogonosky, 2003), 61% of women and
37% of men (N = 175) were observed wash-
ing their hands, while the hand washing rate
climbed to 97% for women and fell to 35% of
men when a sign was introduced to encour-
age hand washing. Similarly, in a British 32-day
study of highway service station restrooms (N
= 198,000) that observed entry and soap use
with electronic sensors, it was found that 65%
of women and 32% of men washed their hands,
but that the hand washing rate increased to
as much as 71% for women and 35% for men
when messages designed to encourage hand
washing were displayed using electronic dot
matrix screens (Judah et al., 2009).

A study of the hand washing practices
of university students living in a dormitory
found that women wash their hands after
urinating 69% of the time and after bowel
movements 84% of the time, whereas the cor-
responding figures for males were 43% and
78% (Thumma, Aiello, & Foxman, 2008). In
a study of restaurant food workers (Green et
al., 2006), food handlers washed their hands
only 32% of the time when their behaviors
made such hand washing required.

A review of the literature on foodborne
disease outbreaks from 1975 to 1998 identi-
fied 81 foodborne disease outbreaks involv-
ing 14,712 people within which 93% of the
foodborne outbreaks involved infected food
workers transmitting pathogens to the food
with their unwashed hands (Guzewich &
Ross, 1999). An observation of 80 women
in a bar bathroom (Hayes, 2002) found that
only 40% washed their hands; when the
researcher engaged the subject and mod-
eled hand washing, the hand washing rate
increased to 56%, while it dropped to 27%

when the researcher appeared to be simply
talking on her cell phone. This research also
noted that the female subjects were less likely
to wash their hands later in the night than
earlier in the evening (r =-.44, p < .01).

It is evident from the reviewed research
that room for improvement exists in hand
washing practices. Additional research is
needed to further understand how and why
hand washing rates differ and if such rates
can be influenced by environmental factors
within the restroom. Gender is associated
with marked differences in hand washing
rates. Are other demographic variables such
as age also associated with hand washing
rates? Furthermore, evidence exists that
environmental variables such as signage
and posters influence hand washing rates
and other health-related behaviors (Etter &
Laszlo, 2005; Judah et al., 2009). Do other
environmental variables, such as sink condi-
tions and type of faucet impact hand washing
rates? Does the hand washing rate on campus
differ from the rate off campus?

It is unclear from the reviewed literature
whether the various reported rates of hand
washing reflect hand washing with soap
as recommended by the CDC or if the rates
incorporate practices somewhat inconsistent
with the established recommendations. As
such, our study used three measures of hand
washing, defined as 1) no washing—leav-
ing the restroom without washing or rins-
ing hands, 2) attempted washing—wetting
hands but not applying soap, and 3) washing
hands with soap, in addition to measuring the
duration of washing. This added distinction
is important because Burton and co-authors
(2011) reported that washing with soap and
water is more effective at removing fecal bacte-
ria from hands than washing with water alone.

Methods

Participants and Procedures

Direct observations of hand washing behav-
iors were conducted by 12 research assistants
in restrooms located across a college town.
Observers were instructed to be unobtru-
sive and disguise their observation of hand
washing behaviors. To ensure this and ensure
accurate measurement and coding consis-
tency, each of the observers met researchers
individually for training and attended train-
ing meetings as a group.

All observations were recorded according
to a standard coding form. The coding form
consisted of the subject ID, date, subject’s
age group, observation time, gender, hand
washing behaviors, the type and availability
of drying mechanisms (i.e., not available,
hot air, paper towel, or both), location of
restrooms (off campus versus on campus),
type of faucet (standard faucet versus motion
detection), the cleanliness of sink conditions,
and availability of hand washing signage.

Washing behaviors were recorded into three
categories: no washing (leaving the restroom
without washing or rinsing their hands),
attempted hand washing (wetting hands
without using soap), and washing hands with
soap. Observers also discreetly measured the
total length of time in terms of the number
of seconds subjects’ hands were placed under
running water during washing, lathering, and
rinsing. The time of observation was collected
and nominal time categories were formed for
the purpose of analyses. Due to the unobtru-
sive nature of our observations, the subject’s
age group was estimated using the trained
observers’ subjective evaluations and the sub-
ject was placed into one of two groups: college
age or younger and older than college age. The
cleanliness of sink conditions had three cate-
gories including dirty, reasonable, and clean,
which was also based on the subjective eval-
uation of observers. The presence of a hand
washing sign was added to the coding form
later based on observer feedback.

Statistical Analysis

Descriptive data were compiled and fur-
ther analyzed using Chi-square analysis and
ANOVA. Specifically, Chi-square analysis was
used to identify statistically significant dif-
ferences in subjects’ demographic variables,
environmental variables in the restrooms,
and among hand washing behaviors. ANOVA
was used to establish mean differences in the
length of time hands were placed under run-
ning water across the above specified vari-
ables. Kappa and paired t-test statistics were
calculated, using a subsample (n = 90) to
evaluate inter-rater reliability.

Results
Inter-Rater Reliability

Evaluation of inter-rater agreement is an impor-
tant step in ensuring reliability in observa-
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tional studies, especially when studies involve
multiple observers. We selected four different
restrooms (n = 44, located in two off-campus
restrooms; and n = 46, located in two on-cam-
pus restrooms) to determine the inter-rater reli-
ability among observers. The observers agreed
100% on the environmental variables. For the
two dependent variables, the time spent wash-
ing time and other washing behaviors, paired-
samples t-tests (Fleiss, 1981), and Cohen’s
Kappa (Cohen, 1960) were used. A Kappa sta-
tistic of more than .8, more than .6, and more
than .4 is considered to have “almost perfect,”
“substantial,” and “moderate” agreement,
respectively (Landis & Koch, 1971). Excellent
inter-rater reliability was demonstrated as indi-
cated by nonsignificant paired t-test result in
estimating washing time (p > .01) and Kappa of
.89 in evaluating washing behaviors.

Characteristics of Sample and
Overall Findings
Table 1 presents characteristics of the sample
and observation settings. Of the 3,749 subjects
observed, approximately 54% of observations
took place in restrooms located off campus.
Sixty-two percent of observations took place
in the afternoon, followed by evening/night
(23.6%) and morning (14.4%). Of all subjects,
60.5% of the observed subjects were women.
About 62% (61.6%) of the subjects were esti-
mated as college age or younger, with the
remainder estimated to be older than college.
Nearly all restrooms had a mechanism for dry-
ing hands (98.7%). About 64% of the restrooms
in the study contained signs encouraging hand
washing. Seventy-seven percent of the rest-
rooms were equipped with a standard faucet
while 22.9% had motion detection faucets.
Overall, 66.9% of the subjects used soap
when washing their hands. Of these, 1.2% did
not dry their hands, but left the restrooms with
wet hands. About 23% attempted to wash their
hands, that is, they wet their hands but did not
use soap. A total of 10.3% did not wash their
hands at all after using the restroom. CDC
(2012) recommends that people should rub
their soaped hands for 15 to 20 seconds before
rinsing thoroughly. Our measure of duration
included the length of time placed under run-
ning water while subjects were washing, rub-
bing, and rinsing their hands. Nonetheless, as
shown in Table 2, only 5% or so spent more
than 15 seconds in combined washing, rub-
bing, and rinsing of their hands.
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mBI_E 1
Characteristics of Sample and Restroom Settings (N = 3,749)
Variables ‘ n ‘ %
Observation time
Morning 538 14.4
Afternoon 2,326 62.0
Evening/night 885 23.6
Gender
Male 1,479 39.5
Female 2,270 60.5
Age
College group and younger 2,310 61.6
than college group
Older than college group 1,439 38.4
Drying
Not available 47 1.3
Only paper 2,799 747
Only air dryer 331 8.8
Both paper and air dryer 572 15.3
Faucet
Standard faucet 2,889 771
Motion detection 860 229
Sink condition
Dirty 219 5.9
Reasonable 1,779 47.5
Clean 1,750 46.7
Location
On campus 1,755 46.8
Off campus 1,994 53.2
Sign
Sign 1,548 63.7
No sign 882 36.3

Results From Chi-Square Analysis

The Chi-square analysis revealed statisti-
cally significant differences in hand washing
behaviors across time of observation, gender,
age, sink condition, and hand washing sig-
nage (Table 3). For example, 12.4% observed
during evenings did not wash their hands
while the morning and afternoon rates of
leaving the restroom without attempting to
wash were 8.6% and 9.4%, respectively. Sub-
jects washed their hands significantly more
with soap during mornings (70.6%) than
during afternoons (66.4%) and evenings
(67%). The gender difference was confirmed
with women using soap and engaging in
proper hand washing behavior significantly

more (77.9%) than men (50.3%). About 7%
of the women and 14.6% of the men did not
wash their hands at all, while 15.1% of the
women and 35.1% of the men simply wet
their hands with water. Those estimated to
be older than college (70.3%) washed their
hands with soap significantly more than the
college age and younger group (64.8%).
When restrooms contained hand washing
signs, subjects used soap more (68.5%) than
subjects in restrooms that had no such signs
(60.5%). Sink cleanliness influenced hand
washing behaviors as well. When sinks were
clean, 73.9% washed their hands using soap,
while the rate for reasonably clean and dirty
sinks was 61.2% and 59.4%, respectively. No



' statistically significant differences in subjects’

TABLE 2 hand washing behavior were found across

faucet type (standard faucet versus motion

Overall Hand Washing Behavior and Length of Hand Washing Time detection) or restroom location (on campus

(N = 3,749) versus off campus).

Variables ‘ n ‘ % Results From ANOVA

Washing behavior Multi-way ANOVA was conducted to evalu-

Not washing 384 103 ate the mean differences among identified

Wetting hands without soap 856 2238 factors in terms that may influence the

Washing hands with soap 2,509 66.9 length of washing time (Table 4). Statis-

Length of hand washing time tically significant differences were found

0 seconds 384 10.3 for gender, age group, type of faucet, sink

1-4 second(s) 824 220 condition, and hand washing signage. The

5-8 seconds 1,432 38.2 average washing time for men and women,

9-14 seconds 911 242 although short for both, was 6.27 seconds

15 seconds or longer 198 53 for men and 7.07 seconds for women. The

gender effect persists. The age group older

than college spent significantly more time
' washing their hands (mean = 6.93 seconds)

TABLE 3 than did college group and younger than
college group (mean = 6.48 seconds). The
presence of a sign also influenced washing

time; the mean score in the presence of a sign
was 7.08 seconds and 6.50 seconds without.

Chi-Square Test: Comparison of Hand Washing Behavior by Sample
Demographics and Restroom Settings (N = 3,749)

Variables Not Washing We_tling Hands V\_Iashing Subjects spent significantly more time wash-
IR L) ing their hands when the sink condition was
10.3% 22.8% 66.9% clean (mean = 7.20 seconds), compared to
(n = 384) (n = 856) (n =2,509) when the sink appeared reasonably clean
% % % (mean = 6.36 seconds) or dirty (mean = 6.16
Observation time 13.2% seconds). No significant differences in hand
Morning 8.6 208 706 washing time were found across time of
Afternoon 94 24.2 66.4 observation or restroom locations.
Evening/night 12.4 20.6 67.0
Gender 311.3* Discussion
Male 146 35.1 50.3 Hand washing is the most effective thing one
Female 71 151 79 - can do to reduce the spread of infectious dis-
Age 129 eases according to CDC (CDC, 2012; Mead
College group and younger 10.6 24.6 64.8 . .
than college group et al., 1999). Our study provided detailed
Older than college group 97 200 703 information about how long and in what
Faucet 08 environments different groups engaged in
Standard faucet 9.8 229 67.3 various hand washing behaviors. While ear-
Motion detection 10.8 23.0 66.2 lier research reported that not all wash their
Sink condition 91.2* hands, prior studies have not identified fac-
Dirty 19.6 21.0 59.4 tors associated with proper hand washing
Reasonable 10.7 28.1 61.2 behaviors. Additionally, previous studies did
Clean 8.1 17.9 739 not clearly distinguish between washing with
Location 4.8 and without soap. Our study recognizes the
On campus 10.3 243 65.4 importance of environmental factors that
0ff campus 9.7 21.6 68.6 promote proper hand washing behaviors. To
Sign 174" our knowledge, our study was one of the first
Sign 9.7 21.7 68.5

studies to focus on hand washing behaviors
and the length of time spent washing while
*p<.01. incorporating environmental factors and the
time of observation.

No sign 10.7 28.8 60.5
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The observed hand washing behaviors and
the length of time washing hands relate dif-
ferently to different factors. Our study sup-
ports earlier work in observing that men need
more encouragement than women to engage
in proper hand washing behaviors, although
most men and women do wash their hands
using soap. Nonetheless, the percentages who
simply wet their hands was significantly higher
for men (35.1%) than for women (15.1%).

While our study was not specifically
designed to test for the intervention effect of a
hand washing sign, the study did find that the
presence of a sign influenced both hand wash-
ing behaviors and the length of washing time.
This is an important finding as a high percent-
age of people fail to wash their hands properly,
and signs that include messages highlighting
correct hand washing or reminders to use soap
may increase compliance. It appears that this
kind of explicit reminder may be particularly
useful in men’s restrooms, given that more
than one-third of men simply wet their hands
without using soap.

In previous studies the automated and
sequenced phases of the device/sink resulted
in significant improvement in hand washing
practices (Larson, Bryan, Adler, Lee & Blane,
1997; Larson, McGeer, & Quiaishi, 1991).
Our study showed that the type of faucet
itself (standard faucet versus motion detec-
tion) did not impact hand washing behaviors.
Care must be taken in the interpretation of
washing time, as it is possible to equate wash-
ing time with the motion-detected dispensing
of water, much as our study did in terms of
manual water flow.

More importantly, the findings of our study
showed that it is important to maintain clean
sink conditions, as clean sinks promoted
proper hand washing procedures as well as
increased length of time washing hands. When
sinks are dirty, some may choose not to wash
their hands, despite knowing they should.
Studying the effect of time of day on hand
washing behavior, a relatively new research
focus, showed that hand washing generally
decreased as the evening progressed.

The mostimportant findings of our research
relate to the distinctions among hand wash-
ing behaviors and the length of time hands
were washed. Specifically, less than 6% of the
sample approached the recommended hand
washing duration. Furthermore, our study
identified that a large proportion of subjects
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Multi-Way ANOVA: Hand Washing Time by Demographics and

Restroom Settings (N = 3,749)

Variables Hand Washing Time F n?

Mean (Seconds)

Observation time 92 .022
Morning 6.50
Afternoon 6.81
Evening/night 6.77

Gender 25.21* .082
Male 6.27
Female 7.07

Age 8.14* .058
College group and younger 6.48
than college group
Older than college group 6.93

Faucet 49.29* 114
Standard faucet 6.45
Motion detection 7.74

Sink condition 15.76* .091
Dirty 6.16
Reasonable 6.36
Clean 7.20

Location 2.23 .024
On campus 6.63
Off campus 6.86

Sign 7.97* .057
Sign 7.08
No sign 6.50

Note. Total mean = 6.75 (SD = 4.76), mean = 7.52 (SD = 4.41).

*n<.01.

engaged in hand washing behavior that did
not involve the use of soap. It is interesting
to note that if the proportion of people who
were observed using soap when washing their
hands were combined with those who only
used water, the hand washing rates reach the
higher levels reported in other studies. This
raises the question of whether hand washing
compliance rates have been inflated by way of
definition in earlier work.

Limitations and Future Research
While the data from our study are informa-
tive, it should be noted that observations
only took place in one college town environ-
ment. Care should be therefore taken in gen-
eralizing the findings.

As an alternative to the self-reporting
method, direct and unobtrusive observa-

tions of hand washing were used as a way to
enhance reliability and validity. It should be
recognized, however, that even an apparent
unobtrusive observation may influence hand
washing behaviors, as the simple presence of
others in a restroom may lead to increased
compliance (Bittner, Rich, Turner, & Arnold,
2002; Drankiewicz & Dundes, 2003; Edwards
et al., 2002; Nalbone, Lee, Suroviak, & Lan-
non, 2005).

While our study attempted to investigate
the role that a hand washing sign would have
on hand washing behavior, the subjects were
not asked whether they recalled seeing the
sign or whether they could recall the mes-
sages. Future research should consider sign
content, design, and placement.

In our study the act of drying was mea-
sured. Approximately 2% of subjects who



attempted to wash their hands (i.e., wetting
hands without soap) or washed hands with
soap did not dry their hands at all, but we
do not know if those who attempted to dry
their hands achieved dry hands. This would
be good to include in future studies as stud-
ies have demonstrated that the transfer of
microorganisms is more likely to occur from
wet skin than from dry skin (Mackintosh,
& Hoffman, 1984; Merry, Millder, Findon,
Webster, & Neff, 2001; Patrick, Miller, &
Findon, 1997).

Conclusion

Our study replicated and extended earlier
work on hand washing practices. While past
studies have focused on high-traffic venues
such as transportation hubs and stadiums,
our study focused on hand washing behav-
iors in a college town environment. Field
observations by trained observers in a variety
of restrooms provided a sample of 3,739 peo-
ple who were unobtrusively watched to note
their hand washing behaviors.

The findings were consistent with earlier
research in that a significant gender bias was
found. Women wash their hands significantly
more often, use soap more often, and wash
their hands somewhat longer than men.
Both men and women fell far short, how-
ever, of CDC-recommended hand washing
durations, averaging 6.27 and 7.07 seconds,
respectively. Only 5.3% of the sample washed
their hands for 15 seconds or more. Consid-
ering the definition of hand washing and the
careful training of observers, this particular
finding raises the specter of significant infla-
tion in earlier reported hand washing com-
pliance rates. Future studies need to measure
hand washing compliance carefully.

Additionally, our study established that
restroom environmental conditions and sig-
nage are important. Specifically, hand wash-
ing compliance was greater when restroom
sinks were clean and when signs encouraging
hand washing were posted.

Hand washing compliance and practices
as reported in this and previous studies fall

short of the ideal. The public needs to be
continuously encouraged to engage in proper
hand washing practices. In addition, careful
attention to restroom environmental condi-
tions and signage may help increase com-
pliance. Given the established gender bias,
consideration should be given to the content
of the messages targeting men and women.
Perhaps men and women would respond dif-
ferently to gender-targeted messages. @8%

Acknowledgements: An earlier, work-in-prog-
ress, version of this manuscript was presented
at the 2011 International Council on Hotel,
Restaurant, and Institutional Education Annual
Conference.

Corresponding Author: Carl P. Borchgrevink,
Associate Professor, The School of Hospitality
Business, Michigan State University, 645 North
Shaw Lane, 233 Eppley Center, East Lansing,
MI 48824. E-mail: carlb@bus.msu.edu.

References

American Society for Microbiology. (2003). Another U.S. airport
travel hazard—dirty hands. Retrieved from http://www.eurekalert.
org/pub_releases/2003-09/asfm-aua091103.php

Bittner, M., Rich, E., Turner, P, & Arnold, W. (2002). Limited impact
of sustained simple feedback based on soap and paper towel con-
sumption on the frequency of hand washing in an adult intensive
care unit. Infection Control Hospital Epidemiology, 23(3), 120-126.

Burton, M., Cobb, E., Donachie, P, Judah, G., Curtis, V., & Schmidt,
W. (2011). The effect of hand washing with water or soap on bac-
terial contamination of hands. International Journal of Environ-
mental Research and Public Health, 8(1), 97-104.

Centers for Disease Control and Prevention. (2012). Hand wash-
ing: Clean hands save lives. Retrieved from http://www.cdc.gov/
handwashing/

Cohen, J. (1960). A coefficient of agreement for nominal scales. Edu-
cational Psychology Measurement, 20(1), 37-46.

Curtis, V., & Cairncross, S. (2003). Effects of washing hands with
soap on diarrhoea risk in the community: A systematic review.
The Lancet Infectious Diseases, 3(5), 275-281.

Drankiewicz, D., & Dundes, L. (2003). Hand washing among
female college students. American Journal of Infection Control,
31(2), 67-71.

Edwards, D., Monk-Turner, E., Poorman, S., Rushing, M., Warren,
S., & Willie, J. (2002). Predictors of hand washing behavior.
Social Behavior and Personality: An International Journal, 30(8),
751-756.

Etter, J., & Laszlo, E. (2005). Evaluation of a poster campaign
against passive smoking for world no-tobacco day. Patient Educa-
tion and Counseling, 57(2), 190-198.

Fleiss, J. (1981). The measurement of interrater agreement. In Sta-
tistical methods for rates and proportions (pp. 212-236). New York:
John Wiley & Sons.

Green, L.R., Selman, C.A., Radke, V, Ripley, D., Mack, J.C., Rei-
mann, D.W., Stigger, T., Motsinger, M., & Bushnell, L. (2006).
Food worker hand washing practices: An observation study. Jour-
nal of Food Protection, 69(10), 2417-2423.

Guinan, M.E., McGuckin-Guinan, M., & Sevareid, A. (1997). Who
washes hands after using the bathroom? American Journal of Infec-
tion Control, 25(5), 424-525.

Guzewich, J., & Ross, M.P. (1999). Evaluation of risk related to micro-
biological contamination of ready-to-eat foods by food preparation
workers and the effectiveness of interventions to minimize those risks.
Silver Spring, MD: Food and Drug Administration, Center for
Food Safety and Applied Nutrition. Retrieved from http:/www.
fda.gov/Food/FoodSafety/RetailFoodProtection/ucm210138 . htm

Harris Interactive. (2010). Survey of hand washing behavior (trended):
Prepared for the American Microbiology Society and the American
Cleaning Institute. Retrieved from http://www.microbeworld.org/
images/stories/washup/2010_handwashing_behavior_survey.pdf

continued on page 24

April 2013 ¢ Journal of Environmental Health 23




ADVANCEMENT OF THE SCIENCE

References continued from page 23

Hayes, M.C. (2002). Hand washing behavior of women in public rest-
rooms. Missouri Western State University. Retrieved from http:/
clearinghouse.missouriwestern.edu/manuscripts/371.php

Johnson, H.D., Sholoscky, D., Gabello, K.L., Ragni, R.V,, & Ogonosky,
N.M. (2003). Gender differences in hand washing behavior asso-
ciated with visual behavior prompts. Perceptual and Motor Skills,
97(3), 805-810.

Judah, G., Aunger, R., Schmidt, W, Granger, S., & Curtis, V. (2009).
Experimental pretesting of hand-washing interventions. American
Journal of Public Health, 99(S2), 405-411.

Landis, J., & Koch, G. (1977). The measurement of observer agree-
ment for categorical data. Biometrics, 33(1), 159-174.

Larson, E., Bryan, J., Adler, LM., & Blane, C. (1997). A multifaceted
approach to changing hand washing behavior. American Journal of
Infection Control, 25(1), 3-10.

Larson, E., McGeer, A., & Quiaishi, Z. (1991). Effect of an auto-
mated sink on hand washing practices and attitudes in high-risk
units. Infection Control Hospital Epidemiology, 12(7), 422-428.

Mackintosh, C., & Hoffman, P. (1984). An extended model for trans-
fer of microorganisms via the hands; differences between organ-
isms and the effect of alcohol disinfection. Journal of Hygiene,
92(3), 345-355.

Mead, PS., Slutsker, L., Dietz, V., McCaig, L.E, Bresee, ].S., Shap-
iro, C., Griffin, PM., & Tauxe, R.V. (1999). Food related death
and illness in the United States. Emerging Infectious Diseases, 5(5),
607-625.

Merry, A., Millder, E., Findon, G., Webster, C., & Neff, S. (2001).
Touch contamination levels during anaesthetic procedures and
their relationship to hand hygiene procedures: A clinical audit.
British Journal of Anaesthesia, 87(2), 291-294.

Nalbone, P, Lee, K., Suroviak, A., & Lannon, J. (2005). The effects
of social norms on male hygiene. Individual Differences Research,
3(3), 171-176.

Patrick, D., Miller, T., & Findon, G. (1997). Residual moisture
determines the level of touch-contact associated transfer follow-
ing hand washing. Epidemiology and Infection, 119(3), 319-325.

QSR Magazine. (2009). Are Americans washing their hands? Retrieved
from http://www.qsrmagazine.com/news/are-americans-washing-
their-hands

Thumma, J., Aiello, A.E., & Foxman, B. (2008). The association
between hand washing practices and illness symptoms among
college students living in a university dormitory. American Journal

of Infection Control, 37(1), 70-72.

Showcase Environmental Health

and All It Encompasses

For many years NEHA’s Journal of Environmental
Health has been adorned by visually-stunning and
creative covers portraying a wide variety of

e Three different frame-able sizes*
e Glossy, high-quality prints
e Select covers from 2005 to the present

environmental health topics. You can now own these
amazing cover images in poster size. Use the walls of
your department and office to display to visitors, your
boss and staff, and the public what environmental
health encompasses and your pride in your profession.

For more information and to place your order:
=» Go to neha.org/JEH

*Framing available on request for an extra fee.

Special Offer: Get a free 8x12”
print of any cover with the order
of at least one poster.

=» Contact Kristen Ruby at kruby@neha.org or
303.756.9090, ext. 341

24 Volume 75 » Number 8




V\"\V\\".S]{iptl]CP‘JPC I.COIM

Put Your

APPLICATIONS

& FORM
Online

OnlineRME™ can help you convert
your paper applications to online
forms. And collect your application
fees online, too.

It’s easy. It can be done in one day.
And it’s free to the County.

Permits, registrations, inspections,
events ... No form is too complex!

Visit our website to view samples
and see what we offer:
www.skipthepaper.com

Then contact us today at ...
info@skipthepaper.com
888-963-9608

m Healbh Dopartment

s i P B

2OnincRMIE"

*" RESPONSIBLE MANAGEMENT ENTITY

THE TRADITION OF EXCELLENCE CONTINUES

From the maker of Taylor liquid test kits and sureTRACK® test strips comes the TTi™ 2000 Colorimeter,
a microprocessor-controlled, direct-readout instrument which completely eliminates the subjectivity of
visual color matching. The TTi 2000 takes the reading for you, showing the test result in the large liquid
crystal display window. You already know you can trust Taylor chemistries. Now get that same reliable
performance from your handheld meter!
[ Preprogrammed with all the tests needed to assure that water in pools and spas is chemically
balanced and safe for bathers

[ Application software for your PCincluded in purchase price g ’\‘
| =

[ Lifetime free test-file upgrades as new analytes
are introduced

[ Industry-best 5 year warranty
[ Available Spring 2013

maximize
your productivity ; purchase reagent

packs separately

Taylor Technologies, Inc. E LD
31 Loveton Circle e,
Sparks, Maryland 21152 -

800-TEST KIT (837-8548)

www.taylortechnologies.com

Master of Public Health
Degree

Generalist degree or
Environmental Healih

p. —
TI7: - ONLINE

/ A )‘) «  Nocampus visits reguired
all—
#  Affordable “e-tuition™ rates
L ik A «  Practitioner Focosed
UNIVERSITY OF #  [yradoate Certificaies Available

ILLINOIS On-campus or Online
SPRINGFIELD
Fow infermation condael Lenore Killaum
21T D M-G0RY o o-manil
LEILL2&0 s edln
www ks edo/pohlichealth

e MPH-Envirommental Health Concentration is fully
accredited by the Natinnal Environmental Science and
Profection Accredifetion Council.

April 2013 ¢ Journal of Environmental Health 25



ADVANCEMENT OF THE SCIENCE

Primary Amebic Meningoencephalitis

in Florida: A Case Report
and Epidemiological Review

of Florida Cases

A b S t Frac t Primary amebic meningoencephalitis (PAM) is a rare
but nearly always fatal infection of the central nervous system caused by the
thermophilic, free-living ameba Naegleria fowleri. Since its first description
in 1965 through 2010, 118 cases have been reported in the U.S.; all cases
are related to environmental exposure to warm freshwater; most have
occurred in children and adolescents and are associated with recreational
water activities, such as swimming, diving, or playing in freshwater lakes,
ponds, or rivers. Over one-fourth of all national PAM cases have occurred
in Florida. The authors describe here a fatal case of PAM in a resident
of northeast Florida and the ensuing environmental and public health
investigation; they also provide a review of all cases of PAM in Florida
from 1962 to 2010 and discuss public health responses to PAM in Florida,
highlighting opportunities for positive collaboration between state and
local environmental health specialists, epidemiologists, and the Centers for

Disease Control and Prevention.

Introduction

Primary amebic meningoencephalitis (PAM)
is a severe infection of the central nervous
system (CNS) caused by Naegleria fowleri, a
thermophilic, free-living ameba found world-
wide (Visvesvara, Moura, & Shuster, 2007).
N. fowleri was first reported as the cause of
PAM in 1965 in Australia (Fowler & Carter,
1965), and almost simultaneously in Florida
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in 1966 (Butt, 1966). N. fowleri thrives in
warm freshwater and all known U.S. cases of
PAM have been associated with water expo-
sure. The majority are associated with recre-
ational water activities, such as swimming,
diving, or playing in freshwater lakes, ponds,
or rivers (Yoder, Eddy, Visvesvara, Capewell,
& Beach, 2009). Infection is thought to occur
via direct inoculation into the nose, after
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which the ameba enters the CNS by translo-
cation through the cribriform plate (Visves-
vara et al., 2007). Activities that increase the
likelihood of having water forced up the nose
are thought to increase the risk of contracting
PAM. Infections occur primarily in otherwise
healthy adolescent males, but can also occur
in females and other age groups (Yoder et al.,
2009). Cases are rare but devastating: in the
U.S. a total of 118 infections were reported
between 1962 and 2010 (unpublished Cen-
ters for Disease Control [CDC] data; Yoder
etal., 2009), with only one patient surviving
(Seidel et al., 1982; Yoder et al., 2009).

Here we describe a fatal case of PAM in a
resident of northeast Florida and the ensu-
ing public health investigation. We wish to
emphasize the importance of investigating
PAM cases and to highlight the positive col-
laboration that developed in this joint inves-
tigation among state and local environmental
health specialists and epidemiologists and
the Centers for Disease Control and Preven-
tion (CDC).

Case History

On July 9, 2009, a county health department
(CHD) employee notified the local epidemi-
ology program of a child with meningitis of
unknown origin at a northeast Florida hospi-
tal. The local CHD’ epidemiologic interview



with the patient’s parents revealed that he and
his family had recently returned from vaca-
tioning at a lakeside campground in Madison
County, Florida, from June 27 to July 5.

The case patient’s first reported symptom
was right ear pain, which he developed at the
campground on July 2. On July 6, he saw his
primary care physician for headache, nausea,
vomiting, and continued ear pain and was
given azithromycin for otitis media. On July 7,
he developed fever and photophobia and was
admitted to the hospital. At admission, his
cerebrospinal fluid (CSF) showed normal glu-
cose (69 mg/dL), mildly elevated protein (79
mg/dL), and highly elevated leukocytes (985
cells/mm?, with 79% neutrophils). He received
empiric treatment for bacterial meningitis but
did not improve. On July 8, he experienced
decreased responsiveness; initial CT scan of
the brain showed mild cerebral edema but
no focal lesions. On July 9, the patient had
seizure-like activity with loss of consciousness
and was transferred to the hospital’s intensive
care unit, where the possibility of PAM was
considered and amphotericin was added to
his antibiotic regimen. Unfortunately, a repeat
CT scan showed massive cerebral edema and
bilateral uncal herniation. On July 10, the
patient was pronounced brain dead, and arti-
ficial life support was withdrawn. CDC was
contacted for diagnostic assistance, and poly-
merase chain reaction testing (Qvarnstrom,
Visvesvara, Sriram, & da Silva, 2006) of CSF
obtained at autopsy detected N. fowleri DNA,
confirming PAM as the cause of death.

Given the risk that other campers might be
exposed while swimming in the same lake,
the Florida Department of Health (FDOH)
requested epidemiological assistance from
CDC and a joint investigation was conducted.

Methods

Survey

Interviews were conducted with immediate
and extended family members who vaca-
tioned with the case patient from June 27
to July 5. Only family members were inter-
viewed, since they were likely to have shared
exposures, were highly motivated to partici-
pate in the investigation, and were willing to
provide blood samples for serologic testing.
Over 600 guests were at the park concurrent
with the family and extensive interviews of
all guests were felt to be impractical. No other

PAM cases were reported to public health
authorities or identified through case-finding
efforts conducted by the park’s management.
Each family member who participated in the
study signed informed consent prior to inter-
view. Family members were asked about their
activities while at the park, the nature and
duration of all water exposures, their current
health status, and past medical histories. For
family members younger than 12 years of age,
interviews were conducted in the presence of
a parent or guardian to assist with recall. Chil-
dren aged 12-18 were interviewed individu-
ally at the family’s home with the presence of
other family members in close proximity.

Laboratory Testing

Serum samples were collected from family
members aged 13 or older to test for anti-
N. fowleri antibody titers (Visvesvara et al.,
1987). After informed consent was obtained,
venous samples were drawn by a registered
nurse or physician and sent to CDC’s Free-
living Amebae Laboratory for analysis.

Environmental Assessment

On August 19, 2009, an environmental assess-
ment was conducted at the campground by
the joint CDC/FDOH investigation team with
assistance from the Madison County Health
Department (MCHD). The team met with the
park owners and managerial staff and toured
the facilities. Data were collected on water
management practices, occupancy of the park
at time of exposure, and water treatment meth-
ods. Campground management was asked to
refer any persons with meningitis-like illness
to the investigation team for follow-up.

Historical Summary of Florida Cases
Data regarding Florida PAM cases from 1962
to 2010 were drawn from CDC’s national
PAM surveillance database (unpublished
CDC data; Yoder et al., 2009).

Results

Interviews were conducted with 18 family
members of the case patient (10 children and
8 adults). Family members surveyed ranged
in age from 8 months to 54 years with a
median of 13 years. The amount of time fam-
ily members stayed at the park ranged from
five to nine days. The case patient’s immedi-
ate family stayed for the longest duration—a
total of nine days.

‘Water Exposures

The campground maintains a chlorinated
swimming pool and a human-made freshwa-
ter “swimming lake” with a 60-foot water-
slide. Several back water ponds and a large
boating lake are not approved for swimming.
Seventeen of the 18 family members sur-
veyed had exposure to the freshwater swim-
ming lake and all family members entered
the chlorinated swimming pool. Thirteen
family members spent at least 10 total hours
in the swimming lake during the course of
their stay. Family members estimated that
the case patient spent approximately 38
hours in the swimming lake over the dura-
tion of the trip, which was nearly twice the
amount of time of any other family member.
No family members reported more than 30
minutes’ water exposure to the backwater
ponds or boating lake.

Table 1 shows the activities in which fam-
ily members participated while in the water.
Rough play in the water was the most com-
monly reported activity (n = 15, 83%). Four-
teen family members (77%) reported hav-
ing their head “dunked” under water and
11 (61%) used the waterslide. The number
of times an individual used the slide ranged
from 2 to 42 (mean = 19, median = 16). Fam-
ily members estimated that the case patient
used the slide about 17 times. The case
patient did not use any nose clips or hold his
nose while in the water, nor did 16 of the 18
other family members surveyed.

Illness Among Family Members

Interviewers asked family members to report
illness symptoms they developed during or
shortly after their stay at the park; they also
asked about antecedent symptoms that may
have contributed to exposure risk. Sixteen
of 18 family members reported at least one
symptom with onset during or shortly after
their trip (Table 2), but only one family mem-
ber reported a combination of symptoms
potentially consistent with meningitis. This
individual reported fever, malaise, nausea,
vomiting, stiff neck, headache, abdominal
pain, and diarrhea with onset the day prior to
arrival at the campground. These symptoms
resolved spontaneously within 2-4 days of
onset and medical attention was not sought.
Two other persons reported fevers within two
days of leaving the park; both also reported
sunburn and gastrointestinal illness. Aside
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from the case patient, only one family mem-
ber, an infant diagnosed with gastritis, sought
medical attention.

Laboratory Results

Blood samples collected from nine family
members and one former park employee
were tested for anti-N. fowleri antibody titers.
Serum from the case patient, drawn on the
day of his death, was obtained from the hos-
pital and was also tested. None of the sam-
ples had titers higher than 1:32, indicating
no specific anti-Naegleria antibody response
among those tested.

Environmental Assessment

The swimming lake at the campground cov-
ers approximately 1.5 acres, is filled from a
deep well, and is treated with a copper-based
algaecide and a dye-based herbicide (photo-
synthesis inhibitor). It is not thermally pol-
luted. MCHD routinely conducts environ-
mental assessments of this lake and the park’s
chlorinated swimming pool. Inspection of the
swimming pool on June 22, 2009, found it to
be well maintained with sufficient free chlo-
rine levels. Lake water samples collected July
2, 2009, had 10 fecal CFUs/100mL, which is
within acceptable limits. On July 21, 2009,
the water temperature in the swimming lake
was 86.7°F at 2 inches depth and 84.0°F at
40 inches. Water turbidity, measured by Sec-
chi disk, was in the clear range, with visibility
ending at 30 inches. Park management esti-
mated the lake had a depth of 3.5 to 4 feet
at the time of assessment, which is within
the normal water range. No testing was done
on bodies of water at the park that are not
approved for swimming.

Historical Perspective on PAM

in Florida

Collectively, from 1962 to 2010, 32 cases of
PAM were identified in 15 Florida counties
(Figure 1) (unpublished CDC data; Yoder
et al., 2009). Thirty-one (97%) of the case-
patients were male and the majority of the
cases (72%) occurred in children or ado-
lescents between the ages of 5 and 17 years
(Table 3). Most (75%) of Florida’s PAM cases
occurred during the months of July and
August (Table 4), and the majority (65%)
of primary exposures occurred in freshwa-
ter lakes (Table 5). All 32 Florida cases have
been fatal.
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| TABLE 1

June 27-July 5, 2009

Type and Frequency of Water Exposures of Family Members,

Activity Family Members Participating

n %
Exposure to swimming lake 17 94
Exposure to swimming pool 18 100
Water in (up) nose 11 61
Splashing/rough play in water 15 83
Head submerged in water (i.e., dunked) 14 77
Use of waterslide 11 61

| TABLE 2

Members, July 2009

Characteristics of Clinical Symptoms Experienced by Family

Symptom Family Members Affected

n %
Diarrhea 9 50
Nausea 8 44
Malaise 8 44
Fatigue 6 33
Abdominal cramping 5 27
Fever 2 1

Discussion occurred during this time (Wellings et al.,

Over half of the 118 PAM cases (n = 63, 53%)
identified in the U.S. from 1962 to 2010
occurred in two states: Florida (n = 32, 27%)
and Texas (n = 31, 26%) (unpublished CDC
data; Yoder et al., 2009). Florida, and Orange
County in particular, bear a disproportionate
burden in terms of PAM cases nationally, but
the range of the pathogen may be expanding,
with cases reported as far north as Minnesota
(Kemble et al., 2012).

N. fowleri is very common in warm fresh-
water environments (Visvesvara et al., 2007;
Wellings, Amuso, Chang, & Lewis, 1977,
Wellings, Lewis, Farmelo, Moody, & Osiko-
wicz, 1979; Yoder et al., 2009) and should
be assumed present in any body of warm,
untreated freshwater during summertime,
especially in southern tier states. Yet exposure
rarely leads to infection. One study estimated
that over one billion exposures to N. fowleri-
contaminated waters in Florida occurred over
a 14-year period, yet only seven cases of PAM

1977). The case presented here illustrates the
same principle: over 600 persons had expo-
sure to the lake during the week the case
patient had exposure, yet only one developed
disease. Whether this was related to a higher
level of exposure (the case patient spent much
more time in the water than others in his fam-
ily group) or to other factors is unclear.

Clinical Presentation

The clinical progression in this case is typical,
patients usually present with headache, fever,
nausea, vomiting, and stiff neck. Initial mis-
diagnosis as bacterial meningitis is common,
particularly if the history of warm freshwater
exposure is not elicited. Symptoms start an
average of five days (range: 1-7 days) postex-
posure and progress rapidly, typically result-
ing in death within 10 days (range: 6-17
days) of exposure (Yoder et al., 2009). Death
is usually due to brainstem herniation sec-
ondary to massive cerebral edema.
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It is interesting that the case patient’s first
symptom appeared to be otitis related. The
implications of this are unknown; at least two
prior cases of PAM have been associated with
ruptured tympanic membranes (CDC, 2008),
and trans-tympanic inoculation can transmit
PAM in guinea pigs (Wellings et al., 1979).
The idea that ear infections or ear trauma
might contribute to an individual’s risk of
contracting PAM warrants further investiga-
tion and consideration during autopsies.

Public Health Response and Awareness
Following the occurrence of three fatal PAM
infections in Florida in 2007, FDOH estab-
lished a Florida Naegleria work group and
assisted in establishing a national Naegleria
work group sponsored by the Council of
State and Territorial Epidemiologists (CSTE)
and CDC (CSTE, 2011). The objectives of

the national work group were to 1) create a
national database of PAM cases; 2) develop
standard case definitions and case reporting
forms for PAM; 3) advocate adding PAM to
the list of nationally notifiable diseases; 4)
identify areas for research, particularly the
role of environmental testing; 5) develop
evidence-based risk reduction information
for the public; and 6) increase education of
health care providers on diagnosis and treat-
ment of PAM (CSTE, 2011). Progress has
been made towards meeting these objectives.
The CSTE work group finalized a national
database kept at CDC that was used to write
a complete review of U.S. PAM cases from
1962 to 2008 (Yoder et al., 2009). A case defi-
nition and case reporting form were created
for use by states to voluntarily report cases
to CDC. Although not nationally notifiable,
PAM was made a state-notifiable disease in

Florida in 2008. Because N. fowleri is so com-
mon in the environment and no practical
strategy for its removal is available, little util-
ity currently exists for routine environmental
testing. Future development of rapid quanti-
tative methods, however, may allow research-
ers to study environmental factors facilitating
growth and amplification of the organism.

Crafting appropriate public health mes-
sages for PAM is extremely challenging. No
evidence-based prevention measures exist
and the low incidence of disease makes it
unlikely that evidence-based guidelines can
easily be developed. The only certain preven-
tive measure is to refrain from water-related
recreational activities during warm summer
months, a measure unlikely to be adopted
on a large scale. FDOH currently promotes
public awareness of the risk of PAM using a
variety of methods prior to the summer swim
season. For example, the Orange County
school system, in coordination with the
CHD, provides “backpack” brochures that
are distributed to school children at the end
of the school year and conducts a “reverse
4117 call to all student homes regarding PAM
prevention measures. Signs are also posted at
many Orange County lakes advising swim-
mers on water safety and potential N. fowleri
infection prevention measures.

Increasing public knowledge of PAM may
have a secondary benefit of raising awareness in
health care providers, which may increase early
case detection and allow more rapid treatment.
While it has not been proven that earlier detec-
tion and treatment would improve clinical out-
come, early detection and treatment may have
contributed to the survival of the lone docu-
mented survivor of PAM (Seidel et al., 1982). In
that case an early diagnosis of PAM was made
via an astute technician’s visualization of ameba
on a wet-mount of CSE, and aggressive anti-
amebic therapy was started promptly. Similar
treatment has been unsuccessfully attempted
in many subsequent cases; whether treatment
failure is due to poor efficacy of the antibiotic
regimen or initiation of specific therapy too late
in the course of disease is unknown. To assess
this, a clinical review of all documented cases
and associated clinical management is under-
way at CDC. In the event that the currently
used treatment regimen is shown to be ineffec-
tive, new drugs and combinations should be
tested for in vitro and in vivo efficacy against N.
fowleri (Kim et al., 2008).
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Collaboration Between FDOH

and CDC

Deaths caused by PAM are emotionally dev-
astating to family members, since the disease
primarily affects young, otherwise healthy
and active children. Community and family
members naturally want to know why the
disease that took their loved one could not
have been prevented. In our experience, the
partnership created between CDC, the CHD,
and the FDOH during this investigation was
mutually beneficial to all parties involved.
The family of the case patient benefited from
the responsiveness and personal attentive-
ness of the CHD, but also appreciated the
opportunity to speak with FDOH and CDC
staff, who could answer their questions about
policy issues and current Naegleria research.
The CHD and FDOH benefited from the extra
manpower and technical support provided by
the CDC team that assisted in the investiga-
tion; the CHD and FDOH also appreciated the
opportunity to give CDC direct feedback on
how the state would like to see PAM investi-
gation protocols evolve. CDC benefited from
the positive relationship that the CHD had
built with the family, which contributed to
the family’s willingness to participate in inter-
views and give sera for antibody testing. CDC
also greatly appreciated the local feedback on
how it can improve its approach to PAM case
investigations.

Conclusion

Currently, the only certain way to prevent
PAM is to avoid water-related recreational
activities in warm freshwater environments.
All recreational water users should assume
a low level of risk is present when entering
warm freshwater, especially in southern tier
states. To reduce PAM risk, CDC recom-
mends avoiding recreational activities in
warm freshwater, hot springs, and thermally
polluted water around power plants, particu-
larly during periods of high water tempera-
ture and low water levels. Other measures
that might reduce risk include swimmers
preventing water from entering the nose by
holding their noses shut or using nose clips.
The ubiquitous presence of N. fowleri in lake
sediment (Wellings et al., 1977; Wellings
et al., 1979) also suggests that recreational
water users should avoid digging in or stir-
ring up the sediment while swimming in
warm freshwater areas.
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| TABLE 3

Florida Primary Amebic
Meningoencephalitis Cases
by Age, 1962-2010

Age (Years) Number of Cases

0-4 2
5-12 14
13-17 9
18-22 5
>22 2
Total 32

| TABLE 4

Florida Primary Amebic
Meningoencephalitis Cases
by Month, 1962-2010

Month Number of Cases

June 1
July 10
August 14
September 3
October 2
Unknown 2
Total 32

l TABLE 5

Cases, 1962-2010

Freshwater lake

Exposure Sites of Florida Primary Amebic Meningoencephalitis

Exposure Site Number of Cases

Canal

Freshwater water park/sports facility

Freshwater sinkhole

Puddle

Sprayed water up nose from hose

Unknown

Total

The transmission of disease requires the
presence of the pathogen, a susceptible host,
and a permissive environment. To date, it
is unclear what can be done to predict or
control the presence of the pathogen, but
development of specific, rapid, and simple
environmental detection methods might
allow identification of key factors leading to
amplification of the organism in the environ-
ment and allow improved predictive models
for assessing the risk of infection (Cabanes,
Wallet, Pringuez, & Pernin, 2001). Host
factors predisposing to PAM are also poorly
understood. Given the rare nature of the dis-
ease the public health community must col-
lect as much information as possible from
each case to enlarge the knowledge base
about the disease. For this reason, CDC is
developing an enhanced case investigation
package, piloted during this case investiga-

tion, that includes the collection or distribu-
tion of the following elements: 1) detailed
information about the patient’s demograph-
ics, medical history, water-related exposures
and activities, clinical course, and treatment
information; 2) similar information from
those who have shared the same exposure
but did not develop PAM; 3) data about
environmental conditions, including loca-
tion and time of exposure, air and water
temperatures, water depth, and other envi-
ronmental markers; and 4) guidance for
physicians on when to suspect PAM, how to
rapidly diagnose and treat PAM, and, when
necessary, guidance for autopsies.

CDC is eager to assist states in conducting
PAM diagnostics and case investigations using
this expanded approach, and encourages local
and state health departments to request CDC
assistance with future investigations. @
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The Use of Deer Vehicle Accidents as a Proxy
for Measuring the Degree of Interaction Between
Human and Deer Populations and Its Correlation
With the Incidence Rate of Lyme Disease

A b S t Frac t The study described in this article examined the
relationship between the incidence rate of deer vehicle accidents (DVAs),
a proxy for measuring the interaction between populations of humans and
deer, and human Lyme disease incidence rate. The authors also examined
the relationship between deer population density and human Lyme incidence
rate. They analyzed data from Connecticut’s Department of Environmental
Protection and the Department of Public Health from 1999 through 2008
by deer management zone (DMZ) and town. For DVA incidence rate versus
Lyme incidence rate for both DMZs and towns, most of the correlation
coefficients computed yearly were moderate to strong and all of the p-values
were significant. A weak correlation was observed between deer population
density and Lyme disease incidence rate by DMZ. The authors propose DVAs
as a proxy for measuring the interaction between coexisting populations of
humans and deer. The authors’ study suggests that additional investigations
of DVAs and their relationship to Lyme disease to further assess the utility

of public health interventions are warranted.

Introduction

The transmission of Lyme disease is well doc-
umented. The spirochete that causes Lyme
disease, Borrelia burgdorferi, is transmitted by
ticks of the genus Ixodes (Burgdorfer et al.,
1982; Spielman, Wilson, Levine, & Piesman,
1985; Steere, Broderick, & Malawista, 1978)
specifically Ixodes scapularis in the north cen-
tral and northeastern U.S., and Ixodes pacifi-
cus in the western U.S. (Oliver et al., 1993).
In the northeast, white-footed mice (Peromys
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cus leucopus), the major reservoir for B. burg-
dotferi, are the host to immature I. scapularis,
while white-tailed deer (Odocoileus virginia-
nus) are the primary host to adult L scapularis
(Bosler, Ormiston, Coleman, Hanrahan, &
Benach, 1984; Spielman et al., 1985). White-
tailed deer are an incompetent reservoir for
B. burgdorferi, but serve as the primary blood
meal for most adult female I. scapularis in the
northeast (Rand et al., 2003; Wilson, Telford,
Piesman, & Spielman, 1988).
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The incidence and geographical distribu-
tion of Lyme disease in humans has been
correlated with the distribution, abundance,
and annual fluctuations in I. scapularis popu-
lations infected with B. burgdorferi (Mather,
Nicholson, Donnelly, & Matyas, 1996; Staf-
ford, Cartter, Magnarelli, Ertel, & Mshar,
1998). The nymphal L. scapularis become
active during the summer months, and Lyme
disease symptoms are seen approximately
7-21 days later in humans following a tick
bite (Bacon, Kugeler, Mead, & Centers for
Disease Control and Prevention [CDC],
2008). Lyme disease features a common
clinical characteristic, a target lesion called
erythema chronicum migrans and manifests
symptoms of arthritis, myocarditis, uveitis,
and meningoneuritis (Steere, 1986, 1994;
Steere et al., 1977). The abundance of I. scap-
ularis has been correlated with the number of
deer in a geographic region (Wilson, Adler,
& Spielman, 1985). As the deer population
is a proxy for the presence of tick vectors, the
presence of deer among humans has been
hypothesized to be a risk of Lyme disease
infection (Steere, Taylor, Wilson, Levine, &
Spielman, 1986).

Much of New England has the four critical
components necessary for human infection
of B. burgdorferi: a population of I scapu-
laris, a population of white-tailed deer, a
prevalence of B. burgdorferi in white-footed
mice, and a human population that lives in
proximity with deer. In areas in which Lyme
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FIGURE 1

Connecticut’s Deer Management Zones, 2008
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Currently, the main methods of document-
ing human and deer interaction are through
hunter and residential deer surveys (Rand
et al., 2003; Rand, Lacombe, Smith, Gen-
sheimer, & Dennis, 1996; Wilson, Levine,
& Spielman, 1984). Human-to-deer interac-
tion surveys are the only measure that cor-
relates with the incidence of Lyme disease in
humans; all other measures found to corre-
late with Lyme disease are specific to Ixodes
spp., and therefore only serve to explain the
relationship of Lyme disease within a habitat
and do not correspond to the human popu-
lation. A useful correlative measure of Lyme
disease incidence would be significant as it
would have many public health implications

disease is prevalent, specifically in forested
residential areas, exposure to I scapularis
often occurs in the vicinity of people’s homes
(Lastavica, Wilson, Berardi, Spielman, &
Deblinger, 1989; Steere, 1986). The number
of deer living near these homes should influ-
ence the number of adult I. scapularis and
the incidence of Lyme disease in the human
population (Lastavica et al., 1989).

An accurate method for quantifying the
interaction between humans and deer in a
geographic area has been lacking. Interac-
tion between humans and deer simply means
the co-residence of deer and humans and the
inevitable resulting indirect contact, such as
exposure to the same or bordering habitats.

in relation to the control of Lyme disease.
Public health departments could direct Lyme
prevention resources toward specific geo-
graphic areas based on the degree of correla-
tion of the measure.

Our objectives were to use deer vehicle acci-
dents (DVAs) as another metric to measure the
interaction between deer and humans. Recent
research has investigated how animal vehicle
collision databases can be used to improve
pedestrian and vehicle operator safety (Sul-
livan, 2011). DVAs are automobile accidents
in which a deer has been struck by an auto-
mobile. We propose that DVAs are a proxy
measure of deer and human interaction. It is
hypothesized that geographic areas of high

33
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DVAs are locations with coexisting dense
populations of both humans and deer, while
in geographic areas of low DVAs it is hypoth-
esized that few humans or few deer live there
and that the interaction between the two is
minimal. We evaluated the ecological hypoth-
esis that the incidence rate of DVAs (number
of DVAs per human population) strongly cor-
relates with the incidence rate of Lyme disease
(number of cases per human population) in
humans in specified geographic areas (i.e., an
ecological correlation).

In addition, it is hypothesized that a weak
ecological correlation would exist between
the Lyme disease incidence rate and aerial
deer population estimates. Presumably, the
disease is affected by deer/human interaction
so a measure of only the correlation between
the deer population and the Lyme disease
incidence rate would be low. The primary
ecological correlation of interest in our study
has no direct equivalent at the individual
level. Note that the “incidence rate” of Lyme
disease in a given population is an ecological
measure because it is a summary rate for a
population. Our study does not hypothesize
a link between DVA and Lyme disease at the
individual level. DVA is an ecological vari-
able that potentially exerts structural and
contextual effects on Lyme disease develop-
ment in an entire human population, not just
the individuals experiencing the DVA. As a
result, the ecological fallacy, a typical limi-
tation in studies that use ecological data to
measure individual-level correlations, is not a
concern in our study (Schwartz, 1994).

Connecticut was chosen as a study site
because of its high incidence rate of Lyme
disease. Between the years 1992 and 2006,
10 states reported Lyme incidence rates
greater than 10/100,000 (Connecticut, 73.6;
Rhode Island, 45.8; Delaware, 27.4; New
Jersey, 24.6; New York, 24.3; Pennsylvania,
23.0; Massachusetts, 14.5; Wisconsin, 13.5;
Maryland, 12.2; and New Hampshire, 10.7)
(Bacon et al., 2008).

Methods

Yearly DVA data for each Connecticut town
from 1999 to 2008 were obtained from the
state of Connecticut’s Department of Envi-
ronmental Protection (DEP). The DVAs
database is maintained by the DEPs Wild-
life Division. The data are a compilation of
deer kill incident reports that are completed
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KBI_E 1 KBI_E 2
Deer Vehicle Accidents Versus Deer Vehicle Accidents Versus
Lyme Disease Incidence Rates Lyme Disease Incidence Rates
by Town by Deer Management Zone
Year | Pearson Correlation p-Value Year | Pearson Correlation p-Value
Coefficient (r) Coefficient (r)

1999 49 <.0001 1999 .82 .001
2000 45 <.0001 2000 67 .02
2001 .59 <.0001 2001 .86 <.0001
2002 .60 <.0001 2002 .83 <.0001
2003 .61 <.0001 2003 .90 <.0001
2004 .52 <.0001 2004 .71 .007
2005 .58 <.0001 2005 .78 .002
2006 .28 <.0001 2006 .66 .01
2007 63 <.0001 2007 .90 <.0001
2008 .52 <.0001 2008 .88 <.0001

by either DEP conservation officers, local
police, or state police, and routed to the DEP
by the officer within 30 days. The report
was expanded to include and differentiate
between white-tailed deer, moose, and black
bear in 2009 (Connecticut General Statutes,
2009). The typical DVA is reported when a
deer is killed by a vehicle, and the database
does not include deer who survived an acci-
dent or who may have died far from the road
(Kilpatrick & LaBonte, 2007).

Connecticut has a total of 169 towns,
which in aggregate cover the entire surface
of Connecticut and do not overlap. The state
is 5,543 square miles and was populated by
3,405,565 people according to the 2000 Cen-
sus. The DEP has grouped the towns into 13
deer management zones (DMZ) (Figure 1).
Because deer populations vary across the
state, Connecticut developed different DMZs,
and each zone has a unique deer management
strategy depending on population objectives.
Each DMZ has 6 to 25 towns; the largest zone
is 655 square miles and the smallest zone is
151 square miles.

In addition, the DEP conducts aerial deer
surveys every three years for each DMZ.
Aerial surveys were conducted in the win-
ter after a snowfall to maximize visibility.
Surveys were conducted from a height of
approximately 70 m (200 ft.) and a speed of
approximately 16-24 km/hr (10-15 mph).
Attempts were made to place three stratified
16-km transects oriented east-west in each of
the 12 DMZs. All transects extend in an east-

erly direction for 16 km with an approximate
width of 0.16 km (0.1 mile). Transect place-
ment was determined by placing three evenly
spaced points, which served as the center of
each transect, vertically aligned in the center
of each zone. All zones except 3 and 7 follow
these criteria.

The number of annual Lyme disease cases
by town for the state of Connecticut from
1999 to 2008 was supplied by the Connecti-
cut Department of Public Health (DPH) epi-
demiology and emerging infections program.
The data are compiled from reports com-
pleted by the patient’s physician. Reporting
Lyme cases has been mandatory for Con-
necticut health care providers since 1987.
Lyme disease can be difficult to diagnose, and
the data do not include unreported or undi-
agnosed cases. Annual rates in Connecticut
were variable because of changes in surveil-
lance practices begun in 2003 (Bacon et al.,
2008). The DPH also supplied Connecticut
town populations from the 1990 and 2000
national census.

Human Lyme disease incidence rates
(number of cases per human population) for
each town and each deer management zone
were calculated using total Lyme cases by
town for 1999 using 1990 census data and
for 2000 through 2008 based on 2000 census
data. DVAs incidence rates (number of DVAs
per human population) for each town and
each deer management zone were calculated
for 1999 using 1990 census data and for 2000
through 2008 using 2000 census data.



The Pearson correlation coefficient (r)
was calculated to assess the linear rela-
tionship between DVA incidence rates and
human Lyme disease incidence rates in
DMZs and towns at the ecological level. All
correlation analyses were performed sepa-
rately for each year, 1999 through 2008.
Deer population density per square mile for
each DMZ was calculated from aerial survey
data for the years 2000, 2003, and 2006.
Deer population density versus incidence
rate of Lyme disease by town was plotted by
DMZ. The Pearson correlation coefficient
was also calculated to assess the linear rela-
tionship between deer population density
and human Lyme disease incidence rates by
DMZ at the ecological level. All p-values are
two-sided with statistical significance evalu-
ated at the .05 alpha level. All analyses were
performed in SPSS v. 18.

Results

The total annual incidence rate of Lyme dis-
ease in Connecticut during the study years
ranged from 40 in 2004 to 136 in 2002 (per
100,000 population) and ranged from 0 to
5,000 for towns (per 100,000 population).
The total annual incidence rate of DVAs in
the state ranged from 60 in 2006 to 91 in
2000 (per 100,000 population) and ranged
from 0 to 1,200 for towns (per 100,000
population).

For both the towns (Table 1) and the
DMZs (Table 2), almost all of the calcu-
lated ecological correlation coefficients
computed within each year (i.e., correlation
between DVA incidence rate and human
Lyme disease incidence rate by year) were
moderate to strongly positive, and all of the
resulting p-values were significant (Tables 1
and 2). This demonstrates that a strong pos-
itive correlation exists between DVAs and
Lyme disease incidence rates in towns and
DMZs at the ecological level. The DMZ data
demonstrated stronger correlation coeffi-
cients for all years between DVAs and Lyme
disease incidence rates as compared to the
individual town data. Weak correlation coef-
ficients were observed between deer popu-
lation density and Lyme disease incidence
rate by deer management zone; the Pearson
correlation coefficients were calculated for
years 2000, 2003 and 2006 (year 2000, r =
.30, p=.35; year 2003, r = .07, p = 0.84; year
2006, r = .27, p = .40).

Discussion

The principal finding of our study is that a
strong linear ecological correlation appears
to exist between DVAs and human incidence
rate of Lyme disease by DMZ, although a
slightly weaker ecological correlation at the
town level. As deer are a reservoir for ticks,
and DVAs are a proxy for human/deer inter-
actions, DVAs may be seen as a proxy of
human/tick interaction. Our results suggest
that DVAs quantify the ecological interaction
between coexisting populations of humans
and deer: geographic locations that have high
DVAs should have a large number of human
vehicle operators driving within the range of
a concentrated deer population.

Locations with high DVAs would most
likely be wooded rural environments that
support a deer population as well as a coex-
isting human population. By contrast, geo-
graphic locations that have low DVAs would
be expected to be areas that have a high
human population but very few deer, such as
a suburban community or major city; areas
that have a low human population but many
deer, such as a state or national forest; or
areas that have both low human and low deer
populations. DVAs will be influenced by the
highway density of a town and the unique
road infrastructure that facilitate the cross-
ing of animals. In locations where roadside
fencing or other means of physically restrict-
ing deer crossing, DVAs may not serve well
as a Lyme disease indicator. Deer are notori-
ous for not being restricted by fences due to
their jumping ability (Curtis & Richmond,
1996), however, and highway density and
road infrastructure influences appear to be
negligible in Connecticut, as the correlation
between DVAs and human Lyme disease inci-
dence rate was consistently high across all
regions of the state (Figure 2) for all years.

Our results demonstrate that the total deer
population as measured by aerial surveys
does not correlate with the Lyme disease
incidence rate within a DMZ. This can be
explained by acknowledging that deer popu-
lation numbers do not provide much insight
into whether a coexisting human population
is present. For example, a high deer density
does not mean that a corresponding human
population lives in the same zone, whereas
a high DVA rate indicates that humans and
deer are interacting. Both a high deer density
and a high human population are required

for towns to have high DVAs, and this degree
of interaction accounts for the strong correla-
tion between high DVAs and a high incidence
rate of Lyme disease.

The evidence of the role of deer in Lyme
disease, the role of I. scapularis as a vector of
Lyme disease, as well as the competence of
white-footed mice as hosts for the spirochete
B. burgdorferi have been clearly established
(Matuschka & Spielman, 1986). Size and
microgeographic distributions of I scapu-
laris have been positively correlated with the
density of O. virginianus, and increases in L
scapularis populations have been linked to
increases in white-tailed deer populations
(Barbour & Fish, 1993; Rand et al., 2003;
Wilson, Ducey, Litwin, Gavin, & Spielman,
1990). Following a controlled reduction
of deer in a costal Massachusetts site, the I.
scapularis population declined by approxi-
mately half (Wilson et al., 1988). In another
study that conducted a survey of six islands
in Rhode Island, I scapularis was found on
two of the islands that supported deer popu-
lations, while I. scapularis was absent on four
islands that did not have deer populations
(Anderson, Johnson, Magnarelli, Hyde, &
Myers, 1987).

In another experiment, when O. virginia-
nus was removed from Monhegan island off
the coast of Maine, populations of I. scap-
ularis disappeared after four years (Rand,
Lubelczyk, Holman, Lacombe, & Smith,
2004). The density of I. scapularis and Lyme
disease infection among rodents initially
increased for the first two to three years as
L scapularis sought out other large mamma-
lian hosts before becoming extinct from a
presumed lack of adequate hosts (Rand et al.,
2004). Adult I. scapularis reproduce based on
the availability of deer as hosts, and I. scapu-
laris populations increase with deer density
(Rand et al., 2003).

In addition, significant evidence exists
linking deer population to the incidence rate
of Lyme disease (Stafford, 2001), although
our data does not support this view. In areas
in which Lyme disease is prevalent, specifi-
cally in forested residential areas, I. scapu-
laris exposure often occurs in the vicinity of
people’s homes (Lastavica et al., 1989; Steere,
1986). The number of deer living near these
homes should influence the number of adult
L scapularis and consequently Lyme disease
incidence rate in the human population
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(Lastavica et al., 1989). Therefore, a met-
ric that quantifies the interaction between
humans and deer in a geographic area would
be valuable for predicting the incidence rate
of Lyme disease.

Results of our analysis demonstrate that
DVAs strongly correlate with the human
incidence rate of Lyme disease at the eco-
logical level, and that DVAs can be used as
a metric to measure the interaction between
deer and humans, in addition to hunter and
residential homeowner observation surveys.
Further studies are required to calibrate the
DVA data, such as defining what upper limit
of DVA is high enough to warrant a public
health intervention.

Currently, tick identification and serol-
ogy, the human Lyme disease incidence
rate, and animal studies provide information
for Lyme disease risk assessment, but these
sampling approaches are not ideal. Human
case data can be valuable in highlighting
Lyme disease hotspots. Case data are inexact,
however, because individuals may have been
exposed to Lyme disease away from their res-
idence or home, and the source is not always
known. In addition, tick or small animal
capture, identification, and serology can be
time consuming, are limited to the specific
locations in which samples are collected, and
do not correlate with the estimated risk of
Lyme disease (Daniels et al., 1998). Another
approach involves white-tailed deer serolo-
gies. Serologic analysis for B. burgdorferi
using O. virginianus has been shown to be an
accurate and sensitive surveillance method
for determining whether B. burgdorferi is
present in a specific geographic location
(Gill, McLean, Shriner, & Johnson, 1994).
While serologic analysis of O. virginianus pro-
vides information regarding the presence of
B. burgdorferi, it does not indicate the risk of
Lyme disease in the human population, as the
deer population may or may not coexist with
a human population. In addition, deer serolo-
gies for a specific area are difficult to obtain.

Local deer population reductions in areas
that have high DVAs should reduce tick density,
which in turn should decrease the risk of Lyme
disease. It has already been shown that reduc-
ing the deer population, fencing deer from
specific areas, or treating deer with acaricidal
chemicals controls the population of L scapu-
laris and the incidence rate of Lyme disease in
areas that experience human activity (Daniels,
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FIGURE 2

a. Deer Vehicle Accident Incidence, 2008

Per 100,000 by deer management zone, 2008.

b. Lyme Disease Incidence, 2008

Per 100,000 by deer management zone, 2008.
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Fish, & Schwartz, 1993; Deblinger, Wilson,
Rimmer, & Spielman, 1993; Hoen et al., 2009;
Pound, Miller, & George, 2000; Rand et al.,
2004; Stafford, 1993; Stafford, Denicola, & Kil-
patrick, 2003; Wilson et al., 1988).

Evidence exists that deer population by
itself has no predictive power of tick popu-
lation or the reduction of Lyme disease
(Jordan, Schulze, & Jahn, 2007; Ostfeld,
Canham, Oggenfuss, Winchcombe, & Kees-
ing, 2006). Several studies have indicated
that populations of species that support the
L scapularis in its juvenile stages, such as P
leucopus, strongly correlate with tick popu-
lation and the prevalence of B. burgdotferi
while populations of species that support
the . scapularis in its adult stage, such as the
white-tailed deer, do not (Buskirk & Ostfeld,
1995; Ostfeld et al., 2006). A recent study
has determined that deer populations must
be maintained at low densities indefinitely to
reduce tick populations; during the first few
years following a deer reduction, the adult
tick population will seek other large hosts,
such as humans, but then collapse within
two to three years as the adult tick popula-
tion crashes (Rand et al., 2004).

Several limitations should be noted about
the data used in our study. First, many DVAs
are not reported to the Connecticut authori-
ties and therefore are not included in the data-
base. It is not possible to accurately establish
the number of DVAs that are not reported, but
this missing data could be assumed to affect
all 169 towns equally. In Connecticut, it is

estimated that for every DVA that is reported
an additional five go unreported (Kilpatrick &
LaBonte, 2007). Second, within the Lyme dis-
ease incidence rate data supplied by the Con-
necticut DPH, a large increase of Lyme disease
cases was reported with a missing location
(patient’s town of residence) in the years 2007
and 2008. Lyme disease incidence rate data
is reported by physicians, and this increase
in cases missing a location is due to incom-
plete data from the reporting physician. Third,
aerial deer density estimates are merely a tool
used in evaluating trends in deer populations
and therefore are not expected to provide an
exact count of deer (Kilpatrick, 2010; Kilpat-
rick, Spohr, & Lima, 2001). A more accurate
method of recording DVAs and Lyme disease
cases would greatly improve the validity of
the datasets and further strengthen the rela-
tionship we found between DVA and Lyme
disease incidence rates. Finally, as our meth-
odology is using DVA as a proxy for human/
deer interactions, it is important to acknowl-
edge a number of factors that might confound
the observed ecological correlations, such as
changes in traffic patterns, weather, new con-
struction, physical barriers such as road fenc-
ing, and so on.

Conclusion

The results of our study demonstrate that
DVAs hold promise to be used as an indicator
of where deer populations need to be man-
aged and for determining where Lyme dis-
ease risk mitigation should be undertaken.

Further investigation is required, however,
before changes in public health policy can be
implemented, as our study is not sufficient
to prescribe changes in public policy. Our
results will hopefully encourage additional
research to evaluate DVA data in assessing the
risk of contracting Lyme disease in specific
geographic regions. To start, public health
departments can analyze their state’s DVA
and Lyme disease incidence rate data for cor-
relations. @
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2011 NEHA Sabbatical Report

From Then to Now, and Here to There:
A Glimpse at Contaminated Lands
and Environmental Health Issues

in the UK

chose to conduct my sabbatical for

three weeks in the UK to study landfills

and brownfields in a high-precipitation,
high-groundwater-table, limited-land-space
environment. I chose to look at the envi-
ronmental factors, sociocultural factors, and
community involvement in the UK.

Environmental health issues arise as popu-
lations expand and contract (or vacate): sub-
divisions may encroach on an old landfill as
they grow into suburbs, whereas the num-
ber of people living near brownfields may
increase as people move back into cities. In
both scenarios, a potential exists for residents
to be exposed to chemicals in soil, groundwa-
ter, and indoor air.

What challenges await us as old landfills
leak or brownfields are not remediated, and
what preventive measures can help assure
the protection of human health from envi-
ronmental contamination or vectorborne dis-
ease? Given a high-precipitation island envi-
ronment, what are the differences between
American and British approaches to protect-
ing public health?

Both the UK and the U.S. struggle with
increased waste production and consump-
tion, environmentally persistent chemicals,
and bioaccumulation. Increases in popu-
lation size, consumption, and waste pro-
duction require both countries to consider
location disparities. Environmental health
professionals are responsible for ensuring
protective measures, investigating human
health hazards, and conducting community

40 Volume 75 ¢ Number 8

education; therefore, addressing community
concerns and involvement will be core func-
tions of the environmental health profession.

By studying well-established communi-
ties in highly populated regions tempered
by ocean currents and constant precipita-
tion, much can be learned about the changes
in environmental dynamics of landfills or
brownfields, health risks, and community
involvement. By investigating the culture and
actions of British communities, land (re)use
engineering and technology, and health out-
come information, we can gain insight to bet-
ter address similar issues in the U.S.

While in the UK, 1 visited environmental
health professionals regulating contaminated
lands in Glasgow, Edinburgh, northwest
England, and London. I was also fortunate
enough to meet with members of parliament
to learn more about the political side of regen-
eration and housing. The various projects
included redevelopment of industrial sites
and dilapidated social housing to welcome
the 2012 Olympic and Paralympics Games in
London and the 2014 British Commonwealth
Games in Glasgow. (See photos on page 41.)
Both regeneration sites had extensive contam-
ination issues, close proximity to high density
living, and a history of industrial use unfold-
ing over hundreds of years. One only had to
see the London 2012 Olympic Games open-
ing ceremonies to gain better understanding
of this legacy. To answer my questions about
landfilling, T also had the privilege of tour-
ing an impressive and cutting-edge municipal

Julia Campbell, MPH
Environmental Health Section
Georgia Department of Public Health

solid waste materials reclamation facility in
Lancashire, a county in northwest England.
There I also enjoyed the opportunity to
observe inspectors for the UK Housing
Health and Safety Rating System.

Contamination Remediation
and Prevention

Contaminated lands in the UK must be
researched, sampled, and characterized before
redevelopment. Regulatory requirements are
derived through risk-based assessment depen-
dent on the reuse of the land. Landfills must
be properly engineered and regulated as out-
lined in guidance established by the British
Environment Agencies and the Chartered
Institute of Environmental Health, the British
equivalent to NEHA. Remediation techniques
used in a high-precipitation, high-ground-
water-table environment like at the 2014
Glasgow Commonwealth Games'’ site are simi-
lar to those used here in the U.S.: remove the
contamination source to cease contaminating
further. Therefore, the cheapest and most com-
mon remediation method used is the “dig-and-
dump” method in which the contaminated
soil is removed and properly disposed of.
Groundwater and surface water is left to natu-
rally attenuate with the rain.

The 2012 Olympics site in London, how-
ever, used a different approach to remedia-
tion. In their effort to be sustainable, con-
taminated soil was removed and “washed” on
site. The removed soil was decontaminated
then reused on site to level out the area under



View from the Commonwealth Games site.

the Olympic stadium. This reduced the need
for fresh soil while also protecting public
health by cleaning and capping any residual
contamination in the soil. On-site groundwa-
ter is being treated through the pump-and-
treat method, and the original wetlands are
being restored.

The UK manages and disposes of solid
waste using the same methods as in the U.S.:
recycling and reclamation, incineration, and
landfilling. Limited land space, however,
compels the need for materials reclamation
and reuse. The Farington Waste Reclamation
Center is a large facility designed to sort and
reclaim waste materials that can be recycled
and reused before waste goes to a landfill. The
facility separates out the wastes from house-
hold garbage, reclaims some materials, and
composts the rest. Gases produced through-
out composting are reused for energy on site,
in addition to solar and wind energy sources.
It is one of the few facilities spearheading
measures to prevent landfilling as a contami-
nation source and to educate residents about
pollution prevention and the environment.

Community Involvement

and Culture

Community involvement activities are less
common for contaminated lands and rede-
velopment in the UK. Typically, local envi-
ronmental health officers (EHOs) work with
concerned residents to answer their ques-
tions; however, when residents are extremely
concerned about health and contamination,

Local public housing to be removed and replaced.

experts may travel cross-country and “across
the pond” to assist. Environmental agencies
offer technical expertise to local EHOs when
residents still have health concerns about
contamination, redevelopment, and vacant
land sites. Innovative planning projects are
now doing more community involvement
and education about contamination regula-
tions for residents and on-site workers. For
example, health impact assessment (HIA) is
commonly used throughout Europe and the
UK to identify community health problems
associated with planning decisions and com-
munity design.

At the 2012 Olympic site in London, regu-
lators used a new strategy to achieve com-
pliance with on-site environmental health
and safety regulations during redevelop-
ment. Through professional education, on-
site workers became informed professionals
who took responsibility for their health and
safety. Regulators achieved greater success
with compliance, and the number of on-site
injuries and sick days were further reduced
compared with previous projects.

Lessons Learned

The lesson learned is that despite our differ-
ences, public health issues remain the same,
and that both the UK and the U.S. have simi-
lar approaches to redevelopment and health.
The greatest differences between our coun-
tries are the approach to community involve-
ment and the efforts made toward alternative
energy and climate change.

In the UK, community involvement activi-
ties for environmental contamination and
health concerns are most often conducted by
EHOs at the local councils. Also, with already
very wet and often extreme weather over lim-
ited land space, the UK is very conscientious
about climate change, pollution prevention,
and sustainability.

Environmental health specialists in the U.S.
have an opportunity to further establish our
role in waste prevention and promote recy-
cling or reclamation programs. We can add
HIA as another tool to use for communities
concerned about redevelopment, and we can
consider the UK’ creative land reuse and sus-
tainability efforts as model approaches, learn-
ing from each others’ experiences. Regardless
of which country we call home, we all have
expertise that we benefit from sharing. @

Editor’s Note: A version of this article was pre-
viously published in the Georgia Environmentalist
(September 2012), 34, 29-30. To view the
complete report submitted to the National
Environmental Health Association, go to
www.neha.org/about/Awards/Sabbatical
ExchangeAward.html.

Corresponding Author: Julia Campbell,
Program Consultant, Environmental Health
Section, Georgia Department of Public
Health, 2 Peachtree St., 13th Floor, Atlanta,
GA 30303-3142. E-mail: jncampbell@dhr.
state.ga.us.
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Roger S. Nasci, PhD

Monitoring and Controlling
West Nile Virus: Are Your
Prevention Practices in Place?

Editor’s Note: NEHA strives to provide up-to-date and relevant
information on environmental health and to build partnerships in the
profession. In pursuit of these goals, we feature a column from the
Environmental Health Services Branch (EHSB) of the Centers for Disease
Control and Prevention (CDC) in every issue of the Journal.

In this column, EHSB and guest authors from across CDC will highlight a
variety of concerns, opportunities, challenges, and successes that we all share
in environmental public health. EHSB’s objective is to strengthen the role of
state, local, and national environmental health programs and professionals
to anticipate, identify, and respond to adverse environmental exposures and
the consequences of these exposures for human health. The services being
developed through EHSB include access to topical, relevant, and scientific

information; consultation; and assistance to environmental health specialists,

Borne Diseases.

sanitarians, and environmental health professionals and practitioners.

The conclusions in this article are those of the author(s) and do not
necessarily represent the views of CDC.

Roger S. Nasci is chief of the Arboviral Diseases Branch in CDC’s National

Center for Emerging and Zoonotic Infectious Diseases, Division of Vector-

tential for invasive organisms to spread

and establish in new, permissive habi-
tats, West Nile virus (WNV) expanded from
a small area in New York City in 1999 and
is now found across much of the western
hemisphere from central Canada to south-
ern Argentina. Enzootic WNV transmission
and human WNYV disease have been reported
from all 48 of the continental United States.
The disease burden imposed by this new ad-
dition to the U.S. public health scene has
been equally remarkable. During 1999-2012,
more than 36,000 cases of human disease

I n a remarkable demonstration of the po-
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were reported to the Centers for Disease
Control and Prevention (CDC), including
approximately 16,000 cases of neuroinva-
sive disease and 1,500 deaths (Petersen &
Fischer, 2012). Some models estimate that
between two million and four million people
have been infected with WNV since 1999,
and 400,000 to 1 million people may have
experienced some degree of illness due to the
infection (Petersen et al., 2012).

WNV cases peaked during 2002 and 2003
when large, regional outbreaks occurred as
the virus expanded across the midsection of
the country (Hayes et al., 2004). In recent

years, the number of reported cases declined
(Lindsey, Staples, Lehman, & Fischer, 2010)
and outbreaks became more focal and spo-
radic, leading to speculation that WNV trans-
mission was subsiding in the U.S.

The WNV epidemic of 2012 demonstrated
that WNV remains an important zoonotic
disease. During 2012, WNV transmission
remained widespread with 48 states report-
ing infections in people, birds, or mos-
quitoes. As of November 27, 2012, a total
of 5,245 cases of WNV disease in people,
including 236 deaths, have been reported to
CDC. Of these, 2,063 (51%) were classified
as neuroinvasive disease (i.e., meningitis or
encephalitis) and 2,582 (49%) were classi-
fied as non-neuroinvasive disease. This is the
highest annual number of WNV disease cases
reported to CDC since 2003. The 2012 out-
breaks remained focal and spatially restricted
rather than regional, with almost 75% of
the reported cases coming from 10 states
(Texas, California, Louisiana, Mississippi,
linois, South Dakota, Michigan, Oklahoma,
Nebraska, and Colorado) and one-third of
all reported cases coming from Texas (Figure
1). Just over half of the 1,714 cases in Texas
occurred in just four counties located in the
Fort Worth-Dallas region (Dallas, Tarrant,
Denton, and Collin counties).

Though several potential WNV vaccines
have completed phase I or phase II human
clinical trials and results suggested good
safety and immunogenicity, none of the
vaccine candidates has progressed to phase
I trials (Beasley, 2011). Thus, preventing
WNV depends on measures to keep infected
mosquitoes from biting people. This can be
accomplished through personal protection
activities and integrated mosquito manage-



FIGURE 1

Distribution of the 5,245 West Nile Virus Human Disease Cases
Reported to ArboNET, by County, 2012
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ment programs targeting vector mosquitoes.
Numerous personal mosquito repellent prod-
ucts are commercially available, and some are
quite effective at preventing mosquito biting
for long periods (Centers for Disease Con-
trol and Prevention [CDC], 2012). Repellent
use has been associated with reduced risk
of WNV infection (Mostashari et al., 2001).
Unfortunately, even during WNV outbreaks,
relatively few people actually use repellents
(McCarthy et al., 2001) despite aggressive
promotion of personal protection by health
departments. This leaves community-based,
integrated mosquito management programs
as the best WNV prevention tool available
(CDC, 2003).

The integrated mosquito management con-
cept currently employed by many mosquito
abatement districts is an evidence-based deci-
sion support system anchored by a monitor-
ing program providing data that describe

Did You

Kknow?

* the conditions and habitats that produce
vector mosquitoes,

* the abundance of those mosquitoes over
the course of a season,

* the infection rate of WNV in mosquito vec-
tors, and

e other parameters that influence local mos-
quito populations and WNV transmission.

These data inform decisions about imple-
menting mosquito control activities appro-
priate to the situation, such as
* source reduction through habitat modifica-

tion where feasible;

* larval mosquito control using predators,
biologicals, or pesticides; and

e adult mosquito control using pesticides
applied from trucks or aircraft.

The objective is to use source reduction
and larval control to maintain vector mos-
quito populations below levels at which they
support intense WNV transmission, and to

respond with effective adult mosquito control
efforts when adult mosquito abundance, and
particularly the incidence of WNV-infected
mosquitoes increases in an area (CDC, 2003).

Maintaining these monitoring systems is
costly, but essential. Predicting where and
when WNV outbreaks will occur is difficult.
While much has been discovered about the
vector mosquitoes, birds, and environmental
components of the WNV transmission ecol-
ogy, the interplay among the many biotic and
abiotic elements that drive WNV amplification
is a complex, stochastic process that makes
long-term prediction of where and when out-
breaks will occur quite difficult (Kilpatrick et
al., 2005). The best WNV indicators currently
available provide 2-4 weeks lead time in
advance of human cases (Carney et al., 2011,
Jones et al., 2011; Kwan et al., 2012). Where
adequate surveillance is maintained, this is
sufficient lead time to implement adult mos-
quito control efforts that have demonstrated
success in reducing human risk, resulting in
fewer WNV cases (Carney, 2008).

CDC has collaborated with the Associa-
tion of State and Territorial Health Officials
(ASTHO) to provide guidance to commu-
nities wishing to establish or expand inte-
grated mosquito control programs (ASTHO,
2005) and is currently working with state
health departments and local mosquito con-
trol agencies to evaluate monitoring systems
to improve the ability to detect and prevent
WNV outbreaks. State and local environ-
mental health programs can reduce the risk
of WNV in their communities by including
integrated mosquito management as part of
their core public health services. g

Corresponding Author: Roger S. Nasci, Chief,
Arboviral Diseases Branch, Division of Vector-
Borne Diseases, National Center for Emerging
and Zoonotic Infectious Diseases, Centers for
Disease Control and Prevention, 3156 Ram-
part Road, Fort Collins, CO 80521. E-mail:
RNasci@cdc.gov.
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You can access an updated WestNile virus (WNYV) fact sheet, access the 2012 WNV
data and maps online, as well'ag view archived information on WNV from 1999
to 2011 at cdc.gov/ncidod/dvbid/westnile/index.htm.
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Why should your employees hold
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BEST WORKING TO PROTECT
YOUR COMMUNITY!

Professional credentials such as the
Registered Environmental Health Spe-

cialist/Registered Sanitarian (REHS/RS)
and Certified Professional — Food Safety

(CP-FS) have been rigorously developed
to insure that those who successfully
pass the credentialing exams have the
knowledge, skills, and abilities to com-
petently practice environmental health.
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Did You know'

Earth Day is April 22. This year’s theme is
“The Face of Climate Change”/and will tell the world stories
of people, animals, and places affgcted by climate change—and
of those stepping up te,do something about it.
For more information, please go to earthday.org.
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ADVANCEMENT OF THE PRACTITIONER

» DEMYSTIFYING THE FUTURE

Four Unexpected

Thomas Frey

Editor’s Note: Significant and fast-paced change is occurring
across society in general and our profession in particular. With so much
confusion in the air, NEHA is looking for a way to help our profession better
understand what the future is likely to look like. The clearer our sense for
the future is, the more able we are to both understand and take advantage
of trends working their way through virtually every aspect of our lives
today. To help us see what these trends are and where they appear to be
taking us, NEHA has made arrangements to publish the critical thinking
of the highly regarded futurist, Thomas Frey.

The opinions expressed in this column are solely that of the author and
do not in any way reflect the policies and positions of NEHA and the Journal
of Environmental Health.

Thomas Frey is Google’s top-rated futurist speaker and the executive
director of the DaVinci Institute® At the Institute, he has developed original
research studies enabling him to speak on unusual topics, translating
trends into unique opportunities. Frey continually pushes the envelope of
understanding, creating fascinating images of the world to come. His talks on
futurist topics have captivated people ranging from high-level government
officials to executives in Fortune 500 companies. He has also authored the
book Communicating with the Future. Frey is a powerful visionary who is

revolutionizing our thinking about the future.

here is great value in the unknown.
T My good friend Jeff Samson put it this

way, “If I am ignorant of something
and it is suddenly presented to me, I may
find it innovative. The other option is that I
will be annoyed by it, but eventually when
enough others have accepted it, I will buy in
and consider it innovative. So ignorance is as
important to innovation as knowledge!”
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Ignorance is also a valuable part of the
future. Once a future is known, we quickly
lose interest. For this reason, our greatest
motivations in life come from NOT knowing
the future.

So why, as a futurist, do I spend so much
time thinking about the future?

Very simply, since no one has a totally clear
vision of what lies ahead, we are all left with

Macro Trends for 2013
and Beyond: The First Two

degrees of accuracy. Anyone with a higher
degree of accuracy, even by only a few per-
centage points, can offer a significant com-
petitive advantage.

Using this as a backdrop, here are two of
four unexpected macro trends that I see dra-
matically influencing our future.

1.) The Shift to Natural Gas Vehicles
Every year we hear the predictions about
changes in the energy landscape, but we are
finally seeing hard evidence that the shift has
already begun, but in far different ways than
most have predicted.

Here are a few recent headlines:

* “Coalto challenge oil as top energy source”—
Global coal demand will rise 2.6% annu-
ally in the next six years and challenge oil
as the top energy source, according to the
International Energy Agency.

* “US. to overtake Saudi as top oil pro-
ducer”—Projections show the U.S. will
overtake Saudi Arabia and Russia as the
world’s top oil producer by 2017.

* “Japan commits to eliminating nuclear
power”—The  Japanese government
is making plans to eliminate nuclear
power by the 2030s.

* “All roads lead to natural gas—fueled cars
and trucks”—Royal Dutch Shell plans to
invest heavily in liquefied natural gas.

The last headline talks about a topic I've

been following closely for the past year.

With the recent boom in natural gas pro-

duction, Shell is taking the lead on creating
an infrastructure to offer a natural gas option
at its fueling stations.

It's important to understand the two differ-

ent kinds of natural gas—liquid natural gas
(LNG) and compressed natural gas (CNG).



LNG is being rolled out at truck stops
for long-haul, heavy-duty trucks with the
advantage of longer driving ranges while not
impacting tractor weight and other incre-
mental costs.

CNG is primarily used in cars, buses, and
smaller trucks.

Here are some of the key trends driving
this change:

* Shell projects global demand for LNG to
double to 400 million tons by 2020 and
to potentially as much as 500 million
tons by 2025.

* Clean Energy Fuels recently bought two
plants for producing liquefied natural
gas for long-haul trucks from GE. These
plants have the capability of producing
500,000 gallons a day. The company
currently has 70 stations up and running
with plans for another 64 in the works
for next year.

* In 2013, four major manufacturers will
introduce a 12-liter LNG engine, which
is the optimum size for heavy-duty
18-wheeler trucks.

* NG costs the equivalent of $1.50/gallon.

* About 112,000 natural gas—powered vehi-
cles are already in use in the U.S., mostly
delivery trucks and other “local” vehicles.

* FedEx and UPS are continually switch-
ing more vehicles in their fleet over to
CNG.

* Waste Management announced it is con-
verting 80% of its trash trucks to CNG.

* Only 540 CNG fuel stations are cur-
rently open to the public in the U.S. but
that will soon change.

e Eaton Corp. and General Electric are
currently in development on a $500
home refueling station for CNG.

A Note About the Phill CNG
Refueling Station

In 2004, Toronto-based Fuelmaker worked
with Honda to develop a CNG refueling sta-
tion for the home. The product they devel-
oped was called “Phill,” a small compressor
appliance mounted on a garage wall that
would enable someone to refuel overnight. It
was priced around $4,500.

Honda pulled the plug on this venture in
2009, however, and the company was sold to
Fuel Systems Solutions. New efforts in this
space by Eaton and GE will force a dramati-
cally lower price point.

Hurricane Sandy showed us how unreli-
able our current systems can become in the
event of a natural disaster. We now know that
we have too many choke points and natural
gas cars and generators that can be refueled at
home will dramatically change that equation.

The transition, however, will be slow
because we're dealing with the physical
world. Building momentum will take time,
but this train is already rolling.

2.) The Great Insourcing Movement—
The Pendulum Swings Back Again

In the 1970s and 1980s strikes by union mem-
bers were a commonplace occurrence. Fights
between management and workers were very
contentious, causing business owners to plot
out ways to circumvent union influence.

As companies grew more multinational
in scope, it became an easy decision to move
factories overseas. Dramatically lower salaries,
increasingly competent workforces, and the
elimination of in-house labor issues made it rel-
atively painless to send jobs to other countries.

But those days are quickly coming to an end.
A recent article by Charles Fishman in The
Atlantic titled “The Insourcing Boom” (www.
theatlantic.com/magazine/archive/2012/12/
the-insourcing-boom/309166/2/?single_
page=true) identifies some of the key changes
that are driving many companies to rethink
their outsourcing strategies.

Here are some of the reasons why “insourc-
ing” will become the next macro trend in
business:

* Between 2000 and 2010, over six mil-
lion factory jobs were lost in the U.S.
Between 2010 and 2012, 500,000 new
jobs were created.

Oil prices are three times what they were
in 2000, making cargo-ship fuel and
transportation costs far more expensive.
e A weaker U.S. dollar against a stron-
ger Chinese yuan makes China less
competitive.

The natural-gas boom in the U.S. has
dramatically lowered the cost for run-
ning a factory (Natural gas now costs
four times as much in Asia as it does in
the U.S.).

* Wages in China are five times higher
than what they were in 2000, and are
expected to keep rising 18% per year.
American unions are changing their pri-
orities. GE’s Appliance Park’s union was

so divisive in the '70s and '80s that the
place was known as “Strike City.” That
same union agreed to a two-tier wage
scale in 2005—and today, 70% of the
jobs there are on the lower tier, which
starts at just over $13.50 an hour, almost
$8 less than what the starting wage used
to be.

U.S. productivity continues to find gains
through efficiency, and labor costs have
become a smaller and smaller propor-
tion of the total cost of finished goods.
Its far more difficult to save money by
chasing wages anymore.

Shipping  products from  overseas
requires one to two months worth
of inventory in the pipeline before it
reaches a customer. With rapidly fluc-
tuating consumer demands, pipeline
inventory can be very expensive and
hard to manage.

Product development cycles have grown
increasingly impatient. The additional
time involved in working with foreign
manufacturers makes companies less
competitive.

The rise of the American craftsman:
engineers who work directly with man-
ufacturing personnel are able to build a
far better product. In one example, Fish-
man describes how a design team was
able cut the work hours necessary to
assemble a water heater from 10 hours
in China to two hours in Louisville,
Kentucky.

Look for “insourcing” to be a long-term
trend. It certainly won't work in all indus-
tries, and it may not even work in most. But
the playing field has shifted, and those who
aren’t paying close attention may soon end up
as little more than a footnote in the annals of
business history.

Next month’s column—Four Unexpected
Macro Trends for 2013 and Beyond: The
Last Two

Interested in sharing your thoughts? Go to
www.FuturistSpeaker.com. 2

Corresponding Author: Thomas Frey, Senior
Futurist and Executive Director, DaVinci
Institute®, 511 East South Boulder Road,
Louisville, CO 80027. E-mail: dr2tom@
davinciinstitute.com.
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Drew Falkenstein

Editor’s Note: The Journal recognizes the importance of providing
readers with practical and relevant legal information and is pleased to
publish the popular Legal Briefs column. In every other issue of the Journal
this information will be presented by the attorneys at Seattle-based Marler
Clark, LLP, PS (www.marlerclark.com). Marler Clark has developed a
nationally known practice in the field of food safety. They represent people
who have been seriously injured or the families of those who have died after
becoming ill with foodborne illness during outbreaks traced to restaurants,
grocery chains, and other food suppliers.

Drew Falkenstein joined Marler Clark in 2004 and has concentrated his
practice in representing victims of foodborne illness. He has worked on
landmark cases that have helped shape food safety policy, HACCP protocol,
and consumer rights, such as the E. coli outbreak in fresh spinach in 2006,

the 2008 Peanut Corporation of America outbreak of Salmonella, and the

nationwide outbreak of Salmonella in Iowa eggs in 2010.

as raw milk? Is there any other food that

is a subject of so much passion, politics,
and attempted persuasion? Have you ever
wondered whether sale of the product could
simply be outlawed entirely—or, for that
matter, legalized everywhere?

The raging debate over raw milk is largely
the product of a grassroots campaign aimed
at food decentralization, which has gained a
much larger voice in the wake of a long list
of food poisoning outbreaks linked to mass-
produced food products, including ground
beef, baby spinach, cookie dough, and count-
less others. The brief discussion that follows
is intended as a short critique on the author-
ity of state and federal legislatures to do as
they choose with this lighting-rod food item.

I s there any one food that is as frustrating
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The federal governments stand on raw
milk is unequivocal. The Food and Drug
Administration bans the interstate trade of
raw milk entirely, and most states heavily
regulate the production and intrastate sale of
raw milk, if they permit it at all. But many
raw milk proponents feel individually, and
very personally, wronged by what they see as
governmental meddling in private affairs—
some going so far as to call the ability to pur-
chase and consume raw milk a fundamental
constitutional right:

According to the founding docu-
ments of the United States, personal
liberties are self-evident and inalienable
rights, not privileges endowed by state
health departments, federal bureaucra-
cies, or personal injury lawyers. There

Raw Milk: An Issue of
Safety or Freedom?

is no scientific evidence to justify the
singling out of raw milk from among
other foods for prohibition or damag-
ing regulation, and there is no legitimate
constitutional or philosophical basis on
which Americans or anyone else should
be deprived of the basic human right to
determine what to eat and drink.!

Regardless of whether one believes he
should be allowed to eat whatever he wants,
no tool exists to prevent the several states
and the federal government from regulat-
ing the production and distribution of raw
milk. States have the authority in the exer-
cise of their general police powers to enact
measures to protect the health, safety, and
welfare of their citizens.? This power is
bounded only by principles of federalism,
generally, and by the protections afforded all
persons within a state’s borders by the equal
protection and due process clauses of the
14th Amendment.

The federal government, in contrast, is
one of enumerated powers, meaning that it
can act only where it has the constitutional
authority to do so. As James Madison wrote,

The powers delegated by the pro-
posed Constitution to the federal gov-
ernment are few and defined. Those
which are to remain in the State gov-
ernments are numerous and indefinite.’

Among the powers specifically delegated
to the federal government is the power “[t]o
regulate Commerce with foreign Nations, and
among the several States, and with the Indian
Tribes.”* The “commerce clause” has, of course,
become a particularly potent regulatory enabler
that, as a result, has spawned a notoriously
complex body of case law’ For present pur-



poses, however, it suffices to say that the com-
merce clause has provided the constitutional
authority for a great many landmark legislative
and regulatory measures.

The commerce clause unquestionably
gives Congress the authority to prohibit the
interstate distribution of raw milk, by sale
or otherwise, even without resort to the
Supreme Court’s historically disjointed com-
merce clause analysis. The reason is that the
interstate distribution of raw milk is, in and
of itself, “commerce . . . among the several
States.” As a result, it can be regulated “to its
utmost extent.”® Congress has done exactly
this in enacting 21 CFR 1240.61(a), which
prohibits the delivery “in interstate com-
merce [of] any milk or milk product in final
package form for direct human consumption
unless the product has been pasteurized.”

But the more intriguing question is how far
Congress’s regulatory power actually extends
with respect to the manufacture and distribu-
tion of raw milk. Is it broad enough to outlaw
the sale of raw milk entirely? Stated another
way, does the fact that raw milk is produced,
and frequently even sold only locally (i.e.,
not interstate commerce per se) insulate it
from Congresss potentially, if not theoreti-
cally, apocalyptic reach?

Out of the difficult analytical framework
has emerged a line of precedents approv-
ing Congress’s regulatory efforts, even with
respect to intrastate commerce, that has a
“substantial economic effect on interstate com-
merce [emphasis added].”” “[E]ven if appel-

lee’s activity be local and though it may not be
regarded as commerce, it may still, whatever
its nature, be reached by Congress if it exerts
a substantial economic effect on interstate
commerce.”

Thus, under the Court’s current com-
merce clause analysis at least, the
question is ultimately whether local pro-
duction and distribution of raw milk “sub-
stantially affects” interstate commerce.
Notably, there have been many seemingly
local endeavors that did not harmoniously
persist as “merely local” upon Supreme
Court scrutiny.’

Without predicting the precise boundaries
of Congress’s power to regulate the produc-
tion and distribution of raw milk, it suffices
to say that it has not come close to exhaust-
ing its potential reach by merely enacting
21 CFR 1240.61(a). Again, the shipment
of raw milk across state lines is interstate
commerce in and of itself, and the power of
Congress over that particular species of raw
milk distribution is bounded only by an as-
yet undefined, and at best highly nebulous,
personal freedom to consume raw milk. The
better question is how far Congress’s reach
actually extends into the modes and chan-
nels of production and distribution; and the
answer is that the power is potentially very
broad. M

Disclaimer: Legal Briefs is published for
information purposes only; none of the infor-
mation is intended to be, nor is, formal legal
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' Snellville, GA
Elliott Faison, Jr.
’ Dion L. Lerman

Lanharm, MD Philadelphia, PA

Richard McCutcheon James M. Speckhart,
Centennial, CO MS

Richard W, Mitzelfelt | "° 0"V
Edgewood, NM Elizabeth Tennant

George A. Morris, RS Seattle, WA

Dousman, WI

Richard E. Pierce
Wilkes Barre, PA

B. Robert Rothenhoefer,
I, RS, REHS, CP-FS
Falls Church, VA

advice. NEHA and the Journal of Environmen-
tal Health are not liable or responsible for
actions taken on the basis of the information
contained in these columns.

Corresponding Author: Drew Falkenstein,
Marler Clark LLP, PS, 1301 Second Avenue,
Suite 2800, Seattle, WA 98101. E-mail:
dfalkenstein@marlerclark.com.

1 See http://realmilk.com/documents/Response-
toMarlerListofStudies.pdf.

2 Brecht v. Abrahamson, 507 U.S. 619, 635, 123
L. Ed. 2d 353, 113 S. Ct. 1710 (1993); see
also Sligh v. Kirkwood, 237 U.S. 52, 59-60, 35
S.Ct. 501 (1915) (“The power of the State to
... prevent the production within its borders
of impure foods, unfit for use, and such ar-
ticles as would spread disease and pestilence,
is well established”).

3 The Federalist No. 45, pp. 292-293 (C. Ros-
siter ed. 1961).

4U.S. CONST. art. I, § 8, cl. 3.

5 See generally United States v. Lopez, 514 U.S.
549 (1994) (Kennedy, J., concurring).

6 Gibbons v. Ogden, 9 Wheat. 1, 196 (1824).

7 See Wickard v. Filburn, 317 U.S. 111, 125
(1942).

81d.

9 See e.g., Wickard, 317 U.S. 111 (1942) (the
production and consumption of home-grown
wheat); Katzenbach v. McClung, 379 U.S.
294 (1964) (restaurants utilizing substantial
interstate supplies); and Heart of Atlanta Mo-
tel, Inc. v. United States, 379 U.S. 241 (1964)
(inns and hotels catering to interstate guests).

Address changes take
approximately thirty days to
become effective. To ensure
that you don’t miss a single
issue of the Journal, please
notify us as soon as possible
of your new address.
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CAREER

Food Safety Inspector

Everclean Services is the leader in the restaurant inspections market.
We offer opportunities throughout the country. We currently have
openings for professionals to conduct Q.A. audits of restaurants.

Alaska
Albuquerque, NM
Baton Rouge, LA
Boston, MA
Butte, MT
Cleveland, OH
Des Moines, [A
Jacksonville, FL
McAllen, TX

Mobile, AL

New Orleans, LA
Pittsburgh, PA
Richmond, VA
Roger, AR

Salt Lake City, UT
Spearfish, SD
Virginia Beach, VA
Washington, DC
Past or current food safety inspecting is required.

Interested applicants can send their resume to: Bill Flynn
at Fax: 818-865-0465. E-mail: bflynn@evercleanservices.com. g

Where the "best of the best" consult...

First job listing FREE for city, county, and state health

departments with a NEHA member,

and for Educational and Sustaining members.

For more information, please visit
neha.org/job_center.html

UPCOMING NEHA CONFERENCES

July 9-11, 2013: Hyatt Regency Crystal City at Reagan National
Airport, Washington, DC, Area. For more information, visit www.
neha2013aec.org.

NEHA AFFILIATE AND REGIONAL LISTINGS

Alabama

April 3-4, 2013: 2013 Annual Education Conference, sponsored
by the Alabama Environmental Health Association in conjunction
with the AIPHA Annual Meeting. For more information, visit
www.aeha-online.com/5522.html.

California

April 1-4, 2013: 62nd Annual Educational Symposium,
sponsored by the California Environmental Health Association,
Sheraton Hotel at Universal Studios, Universal City, CA. For more
information, visit www.ceha.org.

Georgia

June 6-7,2013: 2013 Annual Education Conference, sponsored
by the Georgia Environmental Health Association. For more
information, visit www.geha-online.org.

Indiana

April 18, 2013: IEHA Spring Educational Conference,
sponsored by the Indiana Environmental Health Association, Fort
Harrison State Park, Indianapolis, IN. For more information, visit
www.iehaind.org.

Iowa

April 9-10, 2013: The Iowa Governor’s Conference on Public
Health, sponsored by the Iowa Environmental Health and Public
Health Associations in partnership with other organizations. For
more information, visit www.iowapha.org/IGCPH.

Minnesota

May 9-10, 2013: MEHA Spring Conference, sponsored by the
Minnesota Environmental Health Association, Ruttger’s Bay
Lake Lodge, Deerwood, MN. For more information, visit www.
mehaonline.org/events.

Ohio

April 23-24, 2013: 2013 Spring Annual Education
Conference, sponsored by the Ohio Environmental Health
Association, Worthington Double Tree Hotel, Columbus,

OH. For more information, visit www.ohioeha.org/
AnnualEducational Conference.aspx.

Washington

May 6-7,2013: 2013 Educational Conference, sponsored by the
Washington State Environmental Health Association, Great Wolf
Lodge, Grand Mound, WA. For more information, visit www.
wseha.org/workshops.html.

TOPICAL LISTINGS

Nanotechnology

June 5-7, 2013: Nano-4-Rem Applications of Nanotechnology
for Safe and Sustainable Environmental Remediations, sponsored
by Southeastern Louisiana University in cooperation with other
partners, Hammond, LA. For more information, visit www.selu.
edwacad_research/programs/nano_4_rem_anssers/. @
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neha.org
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e-Learning

R&D Programs
NEHA in Action
Credentials

Continuing Education

NEHA Food Safety Training
Awards & Sabbaticals

Endowment Fund
Scholarships

Position Papers
Affiliated Organizations
Links

Students Section

nformation and opportunities
abound behind the research
and development button on
NEHA’s homepage. Visit neha.
org/research to obtain the
latest on the following NEHA
federally funded programs,
many of which include free
or low-cost training and
educational opportunities:
# Biology and Control of Vectors

and Public Health Pests
Program

€ Environmental Public Health
Tracking Program

# Epi-Ready Team Training
Program

€ Food Safe Schools Program

@ Industry-Foodborne lliness
Investigation Training (I-FIIT)
Program

4 Land Use Planning and Design
Program

& Onsite Wastewater Treatment
Systems Program

4 Radon/Indoor Air Quality
Program

& Workforce Development
Program

FOK, IFSHK & CFIA Compkant

shat-r-shield..

PLASTIC-COATED, SHATTERPROOF LAMPE & LIGHTING PRUDULCTS

“ With Shat-R-Stield,
> You Know You're Sae.

Look for The -

When you see Shat-R-Shield’s trademark orange bands
installed in the field, you can feel confident that customers,
employees, equipment and businesses are safe from the
potential threat of broken glass from light bulbs.

Shat-R-Shield’s skin-tight, non-yellowing plastic coating
will safely contain virtually all glass, phosphors and mercury
if a lamp is accidentally broken.

Shat-R-Shield Offers a Full Line Of
Safety-Coated, Shatter-Resistant Lamps g
and Lighting Products:

Fluorescents

Compact Fluorescents @

Heat Lamps

Incandescents
Glass Globes

shat--shieid. st

ok (BOD) 223-0853 1 www. shatrshieic com CERTIFIED

Benefit
for Sustaining

NEHA Sustaining Members can post their URLs
on NEHA’s Web site for FREE.

To take advantage of this benefit, please e-mail
your organization’s Web site address (URL) to

staff@neha.org.

We'll do the rest! Reciprocal links are appreciated.
To access the links on NEHA's Web site, simply
visit us at neha.org and click on “Links.”

Members
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ADVANCEMENT OF THE PRACTITIONER

CORNER

many other; pertinent resources!

Resource Corner highlights different resources that NEHA has available to meet your education and
training needs. These timely resources provide you with information and knowledge to advance your
professional development. Visit NEHAS online Bookstore for additional information about these, and

=ANEHA

v BOOKSTORE

www.neha.org/store

Safe and Healthy School Environments
Edited by Howard Frumkin, Robert J. Geller, I. Leslie Rubin, and
Janice Nodvin (2006)

. Millions of children and adults across
safe and Healthy

Sehoal
Environmenis

the nation spend their days in school
buildings, and they need safe, healthy
environments to thrive, learn, and

gV succeed. This book explores the

= school environment using the meth-
ods and perspectives of environmen-
tal health science. Though environ-
mental health has long been under-
stood to be an important factor in
workplaces, homes, and communi-
ties, this is the first book to address
the same basic concerns in schools.
Each section of this book addresses a different environmental
health concern facing schools today. The entire book is evidence-
based, readable, generously illustrated, and practical—an indis-
pensable resource for parents, school staff, administrators, govern-
ment officials, and health professionals.

480 pages / Hardback / Catalog #631

Member: $49 / Nonmember: $54

A Worm in the Teacher’s Apple: Protecting
America’s School Children from Pests

and Pesticides

Marc L. Lame (2005)

ﬂ!ﬂ'ﬂ?'n

A substantial movement is growing to
create safer learning environments in
our nation’s schools—not just in
terms of violent acts, but in terms of
environmental quality. Many school
districts across the nation, however,
are not implementing cost-effective
pest management programs so as to
minimize the problem of pests and
pesticides. This book provides solu-
tions to creating a safer learning envi-
ronment in terms of pest control in a
way that not only provides scientific
information, but also deals with people management and commu-
nication problems.

238 pages / Paperback / Catalog #1100

Member: $17 / Nonmember: $19

the
pple

Prevention of Bug Bites, Stings, and Disease
Daniel Strickman, Stephan P Frances, and Mustapha Debboun (2009)

Here is all the information you will
ever need—no matter where you are—
to identify, avoid, and protect yourself
against all manner of blood-sucking or
venomous arthropods. Topics covered
range from scorpions, spiders, ants,
and bees to mites, ticks, lice, bed bugs,
sand flies, biting midges, mosquitoes,
and horseflies. Attractive line draw-

PREVENTION
BUG

BITES,
STINGS,

ARD
DISEASE ings and color photographs help iden-
tify bugs accurately, and information
-y e on each bugs particular habits and

habitats allows readers to minimize
potentially annoying, painful, and
even lethal encounters. This book is
packed with helpful tips on using bar-
riers and on choosing the right repellent for the right bug in the
right place. Based upon the best available science, this well-illus-
trated, crystal-clear guide is a useful reference for public health pro-
fessionals and the public.

323 pages / Paperback / Catalog #756

Member: $20 / Nonmember: $24

CANICL STRICHBAM
STEFHEN P. FRAMCES
MUSTAFHA BEEBOUN

Rodent Control: A Practical Guide for Pest
Management Professionals
Robert M. Corrigan (2001)

This book emphasizes a hands-on,
practical approach to rodent pest
management in structural environ-
ments. It is written for pest manage-
ment professionals and other person-
nel involved in rodent control work.
The integrated pest management
(IPM) approach is stressed through-
out the text, beginning with a detailed
chapter on conducting inspections,
followed by individual chapters
addressing the importance of sanitation and rodent proofing of our
buildings to manipulate environments and render them less attrac-
tive and conducive for rodent infestations.

355 pages / Hardback / Catalog #1101

Member: $49 / Nonmember: $54 £a9%

ent
CONTROL

A Promida s e Foe
Wumsguram Frolnseni

TR M CORMMIREH
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Revolutionize
your air sampling
strategy with
Mycometer-Air!

B
-
. | m =

* NAHA -N-acetyl
hexesaminadase

**Noctur ma And
Domestic Ild Exposure
Narancsik et al. Am. J. Respit.
Crit. Care Med. 2010; 181: A665:

Mycometer-Air is what you want
your fungal air sampling to be

Mycometer-Air quantifies fungal particles in the air by measuring

the activity of the enzyme NAHA*
Representative: Mycometer-Air is not subject to overloading from high spore counts or
other debris. Resistance of NAHA to drying allows long term sampling.
Aggressive, or passive, short or long term, low or high volume sampling
are all possible with Mycometer-Air.

Reproducible: No overloading of samples allows aggressive or reservoir sampling,
which reduces the variance due to variations in activity in the rooms.

Relative Standard deviation < 8% between collocated samples.

Relevant: NAHA, present in hyphal fragments, spores, viable & non-viable fungal
material, is a proven exposure indicator. An internationally listed fungal
allergen, research has correlated high indoor levels of NAHA to nocturnal

asthma.**

mycometer

rapid microbiology — on-site technology

CONTACT MYCOMETER® TODAY
TO LEARN MORE ABOUT HOW
MYCOMETER® CAN IMPROVE
YOUR COMPETITIVE EDGE

Lisa J. Rogers « Irogers@mycometer.com « T: (813) 831-6511

ASHRAE Innovation Award

¢ www.mycometer.com

DAVIS CALVIN WAGNER SANITARIAN AWARD

Nominations for this award are open to all diplomates of the

academy who:

1. Exhibit resourcefulness and dedication in promoting the
improvement of the public’s health through the application of
environmental and public health practices.

2. Demonstrates professionalism, administrative and technical
skill, and competence in applying such skills to raise the level of
environmental health.

3. Continues to improve oneself through involvement in continuing
education type programs to keep abreast of new developments in
environmental and public health.

4. s of such excellence to merit academy recognition.

The nomination for the award may be made by a colleague or a

supervisor and must include the following:

1. Name, title, grade, and current place of employment of the
nominee.

2. Adescription of the nominee’s educational background and
professional experience.

3. Adescription of the nominee’s employment history, including the
scope of responsibilities.

4. A narrative statement of specific accomplishments and
contributions on which the nomination is based, including
professional association activities, publications, and community/
civic activities.

5. Three endorsements (an immediate supervisor and two other
members of the professional staff or other person as appropriate).

NOMINATIONS MUST BE RECEIVED BY APRIL 15, 2013.
THREE COPIES OF THE NOMINATION DOCUMENT MUST
BE SUBMITTED TO:

American Academy of Sanitarians

c¢/o Thomas E. Crow

278 Blevins Hollow Road

Elizabethton, TN 37643

tcrow23701@aol.com
www.sanitarians.org/davis_calvin_wagner_award_process.pdf
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SUPPORT

THE NEHA

ENDOWMENT
FOUNDATION

YOUR ASSOCIATION

T he NEHA Endowment Foundation was established to enable NEHA to do more for the environ-
mental health profession than its annual budget might allow. Special projects and programs supported

by the foundation will be carried out for the sole purpose of advancing the profession and its practitioners.

Individuals who have contributed to the foundation are listed below by club category. These listings are
based on what people have actually donated to the foundation—not what they have pledged. Names
will be published under the appropriate category for one year; additional contributions will move indi-
viduals to a different category in the following year(s). For each of the categories, there are a number of

ways NEHA recognizes and thanks contributors to the foundation. If you are interested in contributing to

the Endowment Foundation, please fill out the pledge card or call NEHA at 303.756.9090.

Thank you.

DELEGATE CLUB ($25-$99)

Name in the Journal for one year and
endowment pin.

HONORARY MEMBERS CLUB
($100-$499)

Letter from the NEHA president, name in the
Journal for one year, and endowment pin.

Amer El-Ahraf, DrPH
Huntington Beach, CA

Scott M. Golden, RS, MSEH
Grove City, OH

Bette J. Packer, REHS
Andover, MN

B. Robert Rothenhoefer, Il, RS, REHS, CP-FS
Falls Church, VA

James M. Speckhart, MS
Norfolk, VA

215t CENTURY CLUB ($500-$999)
Name in AEC program book, name submitted in
drawing for a free one-year NEHA membership,
name in the Journal for one year, and
endowment pin.

Massachusetts Environmental Health Association
in Memory of Joseph “Jay” Walsh, Jr.
Milton, MA

Peter M. Schmitt
Shakopee, MN

Dr. Bailus Walker, Jr.
Arlington, VA

SUSTAINING MEMBER CLUB
($1,000-$2,499)

Name in AEC program book, name submitted
in drawing for a free two-year NEHA member-
ship, name in the Journal for one year, and
endowment pin.

James J. Balsamo, Jr., MS, MPH, MHA, RS, CP-FS
Metairie, LA

George A. Morris, RS
Dousman, WI

AFFILIATES CLUB

($2,500-%$4,999)

Name in AEC program book, name submitted in
drawing for a free AEC registration, name in the
Journal for one year, and endowment pin.

EXECUTIVE CLUB AND ABOVE
($5,000-$100,000)

Name in AEC program book, special invitation
to the AEC President’s Reception, name in the
Journal for one year, and endowment pin.

NEHA ENDOWMENT FOUNDATION PLEDGE CARD

O Delegate Club ($25)

O Honorary Members Club ($100)
O 21% Century Club ($500)

O Sustaining Members Club ($1,000)

| pledge to be a NEHA Endowment Foundation Contributor in the following category:

O Affiliates Club ($2,500)

O Executive Club ($5,000)

O President’s Club ($10,000)

O Endowment Trustee Society ($25,000)

O Visionary Society ($50,000)

O Futurists Society ($100,000)

O You have my permission to disclose the fact and
amount (by category) of my contribution and pledge.

O Enclosed is my check in the amount of $

I plan to make annual contributions to attain the club level of over the next years.

Signature Print Name

Organization Phone

Street Address City State Zip

payable to NEHA Endowment Foundation.

O Please bill my: MasterCard/Visa Card #

Exp. Date

Signature

MAIL TO: NEHA, 720 S. Colorado Blvd., Suite 1000-N, Denver, CO 80246, or FAX to: 303.691.9490.

1304JEHEND
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SPECIAL NEHA

Sustaining Members

Albuquerque Environmental Health
Department

Istoller@cabq.gov

Allegheny County Health
Department

Steve Steingart
www.county.allegheny.pa.us
American Academy

of Sanitarians (AAS)

Gary P. Noonan
WWww.sanitarians.org

Arlington County Public
Health Division
www.arlington.us
Ashland-Boyd County Health
hollyj.west@ky.gov
Association of Environmental Health
Academic Programs
www.aehap.org

CDP, Inc.

Mike Peth

www.cdpehs.com

Chemstar Corp

Henry Nahmad
hnahmad@chemstarcorp.com
www.chemstarcorp.com

City of Bloomington
www.ci.bloomington.mn.us
City of Winston-Salem
ritchieb@cityofws.org
Coalition To End Childhood
Lead Poisoning

Ruth Ann Norton
ranorton@leadsafe.org

Comark Instruments Inc.
Alan Mellinger
www.comarkusa.com

County of San Diego
cathymartinez@sdcounty.ca.gov
Decade Software Company LLC
Darryl Booth
www.decadesoftware.com

DEH Child Care
www.denvergov.org/DEH

Del Ozone

Beth Hamil

beth@delozone.com

Diversey, Inc.

Steve Hails

www.diversey.com

DuPage County Health Department
www.dupagehealth.org

Ecolab

Robert Casey
robert.casey@ecolab.com
www.ecolab.com

EcoSure
charlesa.arnold@ecolab.com
English Sewage Disposal, Inc.
(756) 358-4771
Environmental Health,
Chesapeake Health Department
Bryant Wooden
bryant.wooden@vdh.virginia.gov

FDA Food Defense Oversight Team
Jason Bashura
www.fda.gov/Food/FoodDefense/
default.htm

Food Safety News
info@foodsafetynews.com

Gila River Indian Community, Envi-
ronmental Health Services
ehshelpdesk@gric.nsn.us

GLO GERM/Food Safety First

Joe D. Kingsley

www.glogerm.com

HealthSpace USA Inc

Joseph Willmott
www.healthspace.com

Inspek Pro LLC
mail@inspekpro.com
www.inspekpro.com

Intertek

Phil Mason

www.intertek.com

Jefferson County Health Department
(Missouri)

Joe Hainline

wwwjeffcohealth.org

Jefferson County Public Health
(Colorado)

csanders@jeffco.us
http://jeffco.us/health

Kairak

www.kairak.com

Kansas Department of Health

& Environmental
jrhoads@kdheks.gov

Kenosha County Division of Health
www.kenosha.wi.us/dhs/divisions/health
LaMotte Company

Sue Byerly

shyerly@lamotte.com

Linn County Public Health
health@linncounty.org

Living Machine Systems
www.livingmachines.com

Macomb County Environmental
Health Association

jarrod. murphy@macombcounty.gov
Maricopa County Environmental
Services

jkolman@mail. maricopa.gov

Mars Air Doors

Steve Rosol

WWW.marsair.com

Mid-Ohio Valley Health Department
tim.l.miller@wv.gov
www.movhd.com

MindLeaders
www.mindleaders.com

Mitchell Humphrey
www.mitchellhumphrey.com
Mycometer

WWW.mycometer.com

National Environmental Health
Science Protection & Accreditation
Council

www.ehacoffice.org

National Registry of Food Safety
Professionals

Lawrence Lynch

www.nrfsp.com

National Restaurant Association
David Crownover
www.restaurant.org

National Swimming Pool Foundation
Michelle Kavanaugh

www.nspf.org

NCEH/ATSDR (National Center for
Environmental Health/Agency for Toxic
Substances and Disease Registry)
www.cde.gov

New Hampshire Health Officers
Association
jbjervis03833@yahoo.com

New Jersey State Health Department
James Brownlee

www.njeha.org

New York City Department of Health
& Mental Hygiene
www.nyc.gov/health

North Bay Parry Sound District
Health Unit

www.healthunit.biz

Nova Scotia Department of Agriculture
WWW.gov.ns.ca

NSF International

Stan Hazan

www.nsf.org

Omaha Healthy Kids Alliance
www.omahahealthykids.org

Oneida Indian Tribe of Wisconsin
www.oneidanation.org

Orkin

Zia Siddiqi

orkincommercial.com

Ozark River Hygienic Hand-Wash
Station

www.ozarkriver.com

Pender County Health Department
dmcevey@pendercountync.gov
Proctor and Gamble, Co.

Barbara Warner

warner.bj.2@pg.com

WWW.pg.com

Prometric

WWww.prometric.com

Public Health Foundation Enterprises
www.phfe.org

San Jamar

WWW.sanjamar.com

Seattle & King County

Public Health

Michelle Pederson
michelle.pederson@kingcounty.gov
Shat-R-Shield Inc.

Anita Yost

www.shat-r-shield.com

Sneezeguard Solutions Inc.

Bill Pfeifer
www.sneezeguard-solutions.com

St. Johns Housing Partnership
www.sjhp.org

StateFoodSafety.com

Christie H. Lewis, PhD
www.StateFoodSafety.com

Steton Technology Group Inc.
www.steton.com

Sweeps Software, Inc.

Kevin Thrasher
www.sweepssoftware.com

Target Corporation
wwWw.target.com

Taylor Technologies, Inc.
www.taylortechnologies.com
Texas Roadhouse
www.texasroadhouse.com

The Steritech Group, Inc.
www.steritech.com

Tri-County Health Department
www.tchd.org

Underwriters Laboratories, Inc.
Gus Schaeffer

www.ul.com

‘Waco-McLennan County Public
Health District
davidl@ci.waco.tx.us
‘Winn-Dixie Stores
www.winn-dixie.com

WVDHHR Office of Environmental
Health Services
www.wvdhhr.ogr

YUM! Brands, Inc.
daniel.tew@yum.com
WWW.yUm.COm

Educational
Institution Members

American Public University

Tatiana Sehring
StudyatAPU.com/NEHA

Colorado State University, Department
of Environmental/Radiological Health
www.colostate.edu

Dartmouth College, Environmental
Health & Safety

michael blayney@dartmouth.edu
Dickinson State University-
Environmental Health Program
www.dsu.nodak.edu

East Tennessee State University, DEH
Phillip Scheuerman

www.etsu.edu

Eastern Kentucky University
worleyjohnson@eku.edu
http://eh.eku.edu

Institute of Public Health, Georgia
State University

cstauber@gsu.edu
Internachi-International Association
of Certified Home Inspectors

Nick Gromicko

lisa@internachi.org

UCAR Visiting Scientist Programs
vspmedia@ucar.edu

University of Illinois at Springfield
Sharron LaFollette
www.uis.edu/publichealth

University of Wisconsin—Oshkosh,
Lifelong Learning & Community
Engagement

hansenb@uwosh.edu ¥
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YOUR ASSOCIATION

PECIAL

The board of directors includes
NEHA’s nationally elected offi-
cers and regional vice presidents.
Affiliate presidents (or appointed
representatives) comprise the Affili-
ate Presidents Council. Technical
advisors, the executive director, and
all past presidents of the association
are ex-officio council members. This
list is current as of press time.

Sandra Long, Adam London,
REHS, RS RS, MPA
Region 5 Region 6

Vice President Vice President

National Officers

President—Brian Collins, MS, REHS,
DAAS, Director of Environmental Health,
City of Plano Health Department, 1520
Avenue K, Ste. 210, Plano, TX 75074-
6232. Phone: (972) 941-7334; e-mail:
brianc@plano.gov

President Elect—Alicia Enriquez Collins,
REHS, Deputy Chief, Environmental
Health Division, County of Sacramento,
Environmental Management Department,
10590 Armstrong Avenue, Suite B, Mather,
CA 95655-4153. Phone: (916) 875-8440;
e-mail: enriqueza@saccounty.net

First Vice President—Carolyn Hester
Harvey, PhD, CIH, RS, DAAS, CHMM,
Professor, Director of MPH Program,
Department of Environmental Health,
Eastern Kentucky University, Dizney 220,
521 Lancaster Avenue, Richmond, KY
40475. Phone: (859) 622-6342; e-mail:
carolyn.harvey@eku.edu

Second Vice President—Bob Custard,
REHS, CP-FS, Environmental Health
Manager, Alexandria Health Department,
4480 King St., Alexandria, VA 22302.
Phone: (703) 746-4970; e-mail: Bob.
Custard@vdh.virginia.gov

Immediate Past President—Mel Knight,
REHS, 109 Gold Rock Court, Folsom, CA
95630. Phone: (916) 989-4224; Cell: (916)
591-2611; e-mail: melknight@sbcglobal.net
NEHA Executive Director—Nelson E.
Fabian (non-voting ex-officio member of
the board of directors), 720 S. Colorado
Blvd., Suite 1000-N, Denver, CO 80246-
1926. Phone: (303) 756-9090, ext 301;
e-mail: nfabian@neha.org

Regional Vice Presidents

Region 1—David E. Riggs, REHS/RS,
MS, 2535 Hickory Ave., Longview, WA
98632. Phone: (360) 430-0241; e-mail:
davideriggs@comcast.net. Alaska, Idaho,
Oregon, and Washington. Term expires
2014.

Region 2—David Ludwig, MPH, RS,
Manager, Environmental Health Division,
Maricopa County Environmental Services
Department, 1001 N. Central Avenue,
Suite #300, Phoenix, AZ 85004. Phone:
(602) 506-6971; e-mail: dludwig@mail.
maricopa.gov. Arizona, California, Hawaii,
Nevada. Term expires 2015.

Region 3—Roy Kroeger, REHS,
Environmental Health Supervisor,
Cheyenne/Laramie County Health
Department, 100 Central Avenue, Cheyenne,
WY 82008. Phone: (307) 633-4090; e-mail:
roykehs@laramiecounty.com. Colorado,
Montana, Utah, Wyoming, and mem-

bers residing outside of the U.S. (except
members of the U.S. armed forces). Term
expires 2015.

Region 4—XKeith Johnson, RS, Administrator,
Custer Health, 210 2™ Avenue NW,
Mandan, ND 58554. Phone: (701) 667-
3370; e-mail: keith.johnson@custerhealth.
com. Towa, Minnesota, Nebraska, North
Dakota, South Dakota, and Wisconsin.
Term expires 2013.

Region 5—Sandra Long, REHS, RS,
Inspection Services Supervisor, City of
Plano Health Department, 1520 K Avenue,
Suite #210, Plano, Texas 75074. Phone:
(972) 941-7143 ext. 5282; Cell: (214) 500-
8884; e-mail: sandral@plano.gov. Arkansas,
Kansas, Louisiana, Missouri, New Mexico,
Oklahoma, and Texas. Term expires 2014.
Region 6—Adam London, RS, MPA, En-
vironmental Health Director, Kent County
Health Department, 700 Fuller NE, Grand
Rapids, MI 49503. Phone: (616) 632-6916;
e-mail: adam.london@kentcountymi.gov.
Illinois, Indiana, Kentucky, Michigan, and
Ohio. Term expires 2013.

Region 7—CAPT John A. Steward, REHS,
MPH, CAPT, USPHS (ret), Institute of
Public Health, Georgia State University, PO.
Box 3995, Atlanta, GA 30302-3995. Phone:
(404) 651-1690; e-mail: jsteward@gsu.edu.
Alabama, Florida, Georgia, Mississippi,
North Carolina, South Carolina, and
Tennessee. Term expires 2014.

Region 8—James Speckhart, MS,
Industrial Hygienist, Norfolk, VA. Phone:
(907) 617-2213; e-mail: beacon_3776@
hotmail.com. Delaware, Maryland,
Pennsylvania, Virginia, West Virginia,
Washington, DC, and members of the U.S.
armed forces residing outside the U.S. Term
expires 2015.

Region 9—Edward L. Briggs, MPH,

MS, REHS, Director of Health, Town of
Ridgefield Dept. of Health, 66 Prospect
Street, Ridgefield, CT 06877. Phone: (203)
431-2745; e-mail: eb.health@ridgefieldct.org.
Connecticut, Maine, Massachusetts, New
Hampshire, New Jersey, New York, Rhode
Island, and Vermont. Term expires 2013.

Affiliate Presidents

Alabama—Steven McDaniel, Public
Health Area Environmental Director,
Alabama Department of Public Health,
2500 Fairlane Dr., Ste. 200, Bldg. 2,
Montgomery, AL 36116. Phone: (334)
277-8464; e-mail: steven.medaniel@adph.
state.al.us

Alaska—Valerie Herrera, ANTHC/
DEHA, 3900 Ambassador Dr., Ste. 301,
Anchorage, AK 99508. Phone: (907) 729-
3504; e-mail: vsherrera@anthc.org
Arizona—Shikha Gupta, Environmental
Operations Program Supervisor, Maricopa

County, 1001 N. Central Ave, Ste. 401,
Phoenix, AZ 85004. Phone: (602) 506-
6939; e-mail: sgupta@mail. maricopa.gov
Arkansas—Jeff Jackson, 740 California
Street, Camden, AR 71701. E-mail: jeff.
jackson@arkansas.gov
California—Brenda Faw, Senior REHS,
California Department of Public Health
EHS-Net, 1500 Capitol Ave., MS7602,
Sacramento, CA 95814. Phone: (916) 445-
9548; e-mail: brenda.faw@cdph.ca.gov
Colorado—Kurt Dahl, Environmental
Health Manager, Pitkin County
Environmental Health, 76 Service Center
Rd., Aspen, CO 81611. Phone: (970) 920-
5438; e-mail: kurtd@co.pitkin.co.us
Connecticut—John Deckert, Chief
Sanitarian, Glastonbury County Health
Dept., 2155 Main St., PO. Box 6523,
Glastonbury, CT 06033. Phone: (860) 652-
7535; e-mail: john.deckert@glastonbury-
ct.gov

Florida—Shaun May, CEHP, Florida Dept.
of Health. E-mail: shaun_may@cox.net
Georgia—Tad Williams, South Health
District, 4149 Dasher Rd., Lake Park, GA
31636. Phone: (229) 333-5290; e-mail:
twwilliams@dhr.state.ga.us

Hawaii—John Nakashima, Sanitarian IV,
Food Safety Education Program, Hawaii
Dept. of Health, 1582 Kamehameha Avenue,
Hilo, HI 96720. Phone: (808) 933-0931;
e-mail: john.nakashima@doh.hawaii.gov
Idaho—]Jami Delmore, Idaho Southwest
District Health, PO. Box 850, Caldwell,

ID 83606. Phone: (208) 455-5403; e-mail:
jami.delmore@phd3.idaho.gov
Illinois—Kimberly Bradley, Environmental
Health Specialist, 912 - 16 Ave., East
Moline, IL 61244. Phone: (309) 752-1510;
e-mail: kgbradley75@gmail.com
Indiana—Joshua Williams,
Administrator, Delaware County Health
Dept., 100 W. Main Street, Muncie, IN
47305. Phone: (756) 747-7721; e-mail:
jwilliams@co.delaware.in.us
lowa—Michael Wichman, Associate
Director, State Hygienic Laboratory,

The University of Iowa, 2490 Crosspark
Rd., University of lowa Research Park,
Coralville, 1A 52242-4721. Phone: (319)
335-4500; e-mail: michael-wichman@
uiowa.edu

Jamaica—Andrea Brown-Drysdale,
Jamaica Association of Public Health
Inspectors, Shop #F201, Rodneys
Memorial, Emancipation Square, PO.

Box 616, Spanish Town, St. Catherine,
Jamaica. Phone: (876) 840-1223; e-mail:
jahandrea@yahoo.com

Kansas—Edward Kalas, Shawnee County
Health Agency, 1515 NW Saline, North
Annex Ste. 221, Topeka, KS 66618. Phone:
(785) 291-2455; e-mail: ed.kalas@snco.us
Kentucky—Kenny Cole, REHS, Estill
County Health Dept., PO. Box 115, Irvine,
KY 40336. Phone: (606) 723-5181; e-mail:
kennyw.cole@ky.gov

Louisiana—Tammy Toups, Environmen-
tal Scientist, 110 Barataria St., Lockport,
LA 70374. Phone: (985) 532-6206; e-mail:
tammy.t.toups@la.gov

Maryland—James Lewis, 14 Spyglass
Court, Westminster, MD 21158-4401.
Phone: (410) 537-3300; e-mail: jlewis@
mde.state.md.us

Massachusetts—Heidi Porter, Bedford
Board of Health, 12 Mudge Way, Bedford,
MA 01730. Phone: (781) 275-6507;
e-mail: president@maeha.org

Michigan—Adeline Hambley, REHS,
Ottawa County Health Department, 12251
James Street, Suite 200, Holland, M1
49424. Phone: (616) 393-5635; e-mail:
ahambley@meha.net.

Minnesota—Daniel Disrud, PO. Box
441, Anoka, MN 55303.

Mississippi—Queen Swayze, Food
Program Specialist, Mississippi State Dept.
of Health, 570 E. Woodrow Wilson, Ste.
0-300, Jackson, MS 39215. Phone: (601)
576-7689; e-mail: elizabeth.swayze@msdh.
state.ms.us

Missouri—Paul Gregory, Hiland Dairy
Foods Company, 1133 E. Kearney, Spring-
field, MO 65801. Phone: (417) 862-9311;
e-mail: pgregory@hilanddairy.com
Montana—Ruth Piccone, RS, State of
Montana Food & Consumer Safety, 1400
Broadway St., Room C214, Helena, MT
59620. Phone: (406) 444-5303, e-mail:
rpiccone@mt.gov

National Capitol Area—Victoria Griffith,
President, Griffith Safety Group, 9621
Franklin Woods Place, Lorton, VA 22079.
Phone: (202) 400-1936; e-mail: vicki@
griffithsafetygroup.com
Nebraska—Sarah Pistillo, EH Scientist,
State of Nebraska Dept. of Health &
Human Services, 250114 Skyport Dr.,
Scottsbluff, NE 69361. Phone: (308) 436-
6948; e-mail: sarah.pistillo@nebraska.gov

Nevada—John Wagner, Environmental
Health Specialist, PO. Box 30992, Las
Vegas, NV 89173. E-mail: wagner@
snhdmail.org

New Jersey—Marconi Gapas, Health
Officer, Township of Union and Borough
of Kenilworth Department of Health, 1976
Morris Ave., Union, NJ 07083. Phone:
(908) 851-8507; e-mail: mgapas@union-
township.com

New Mexico—]Jeff Dickson, EH Officer,
Indian Health Service, 5052 Sanbusco
Court NE, Rio Rancho, NM 87144-5301.
Phone: (505) 946-9577; e-mail: jeff.
dickson@ihs.gov

New York—Contact Region 9 Vice
President Edward L. Briggs, Director of
Health, Town of Ridgefield Dept. of Health,
66 Prospect Street, Ridgefield, CT 06877.
Phone: (203) 431-2745; e-mail: eb.health@
ridgefieldct.org

North Carolina—Lynn VanDyke, Craven
County Health Dept., 2818 Neuse Blvd.,
New Bern, NC 28561. Phone: (252) 636-
4936; e-mail: lvandyke@cravencountync.gov
North Dakota—Lisa Otto, First District
Health Unit, PO. Box 1268, Minot, ND
58702. Phone: (701) 852-1376; e-mail:
ecotto@nd.gov

Northern New England Environmental
Health Association—Co-president

Brian Lockard, Health Officer, Salem
Health Dept., 33 Geremonty Dr., Salem,
NH 03079. Phone: (603) 890-2050; e-mail:
blockard@ci.salem.nh.us. Co-president
Thomas Sloan, RS, Agricultural Specialist,
NH Dept. of Agriculture, PO. Box 2042,
Concord, NH 03302. Phone: (603) 271-
3685; e-mail: tsloan@agr.state.nh.us

Ohio—Jennifer Wentzel, Sanitarian
Supervisor, Public Health—Dayton &
Montgomery, 117 S. Main St., Dayton, OH
45422. Phone: (937) 225-5921; e-mail:
jwentzel@phdmc.org

Oklahoma—Loree Boyanton, Oklahoma
Dept. of Environmental Quality, 11549
SW 54, Mustang, OK 73064. Phone:
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(405) 702-6193; e-mail: loreeboyanton@
yahoo.com

Oregon—Delbert Bell, 1016 Newcastle
Ave., Klamath Falls, OR 97601. Phone:
(541) 273-0757; e-mail: bell541@q.com

Past Presidents—Keith L. Krinn, RS,
MA, DAAS, CPHA, Environmental Health
Administrator, Columbus Public Health,
240 Parsons Ave., Columbus, OH 43215-
5331. Phone: (614) 645-6181; e-mail:
klkrinn@columbus.gov

Pennsylvania—Joseph “Jay” S. Tarara,
Greensburg, PA. E-mail: littletfamily@
aol.com

Rhode Island—Dottie LeBeau, CP-FS,
Food Safety Consultant and Educator,
Dottie LeBeau Group, PO. Box 37, Hope, RI
02831. E-mail: deejaylebeau@verizon.net

Saudi Arabia—Zubair M. Azizkhan,
Environmental Scientist, Saudi Arabian Oil
Company. PO. Box 5250, MC 135, Jeddah
21411, Saudi Arabia. Phone: +966-2-427-
0158; e-mail: Zubair.azizkhan@aramco.
com.sa

South Carolina—Trey Reed, Orangeburg
County Health Dept., 1550 Carolina Ave.,
Orangeburg, SC 29116. Phone: (803) 536-
9105; e-mail: reedhm@dhec.sc.gov

South Dakota—Roger Puthoff, SD Dept
of Public Safety, 1105 Kansas Ave. SE,
Huron, SD 57350. Phone: (605) 352-5596;
e-mail: roger.puthoff@state.sd.us

Tennessee—David Garner, 5th Floor
Cordell Hull Building, 425 5th Avenue,
Nashville, TN 37247. Phone: (615)
741-85306; e-mail: david.garner@
tnenvironmentalhealth.org

Texas—]Janet Tucker, Environmental
Health Specialist, City of Richardson, 411
W. Arapahoe Rd., Room 107, Richardson,
TX 75080. Phone: (972) 744-4077; e-mail:
janet.tucker@cor.gov

Uniformed Services—Timothy A.
Kluchinsky, Jr., DrPH, MSPH, RS/
REHS-E, Program Manager, U.S. Army
Health Hazard Assessment Program, U.S.
Army Public Health Command, ATTN:
HHA, E-1570, 5158 Blackhawk Road,
Aberdeen Proving Ground, MD 21010-
5403. Phone: (410) 436-1061; e-mail:
timothy.kluchinsky@us.army.mil

Utah—Richard Worley, Bear River Health
Department, UT. Phone: (435) 792-6571;
e-mail: rworley@brhd.org

Virginia—Christopher Gordon,
Environmental Health Manager, 109
Governor St., 5th Floor, Office of Env. Health
Services, Richmond, VA 23219. Phone: (804)
864-7417; e-mail: christopher.gordon@vdh.
virginia.gov

Washington—Geoffrey Crofoot,
Environmental Health Specialist,
Washington State Environmental Health
Association, 3020 Rucker, Suite 104, Everett,
‘WA 98201. Phone: (425) 339-5250; e-mail:
gerofoot@snohd.org

West Virginia—Ryan Harbison, West Vir-
ginia Board of Public Health, PO. Box 368,
Wayne, WV 25570-0368. Phone: (304)
722-0611; e-mail: ryan.t.harbison@wv.gov

Wisconsin—Todd Drew, Environmental
Health Sanitarian, City of Menashsa
Health Department, 316 Racine St.,
Menasha, W1 54952. Phone: (920) 967-
3522; e-mail: tdrew@ci.menasha.wi.us
Wyoming—Terri Leichtweis,
Environmental Health Specialist I,
Cheyenne-Laramie County Health
Department, 100 Central Ave.,
Cheyenne, WY 82007. Phone: (307)
633-4090; e-mail: tleichtweis@lara-
miecounty.com

NEHA Historian

Dick Pantages, NEHA Past President,
Fremont, CA. E-mail: dickpantages@
comcast.net

Technical Advisors

Air Quality—To be determined

Children’s EH—M.L. Tanner, HHS,
Environmental Health Manager 11, Bureau
of Environmental Health, Division of
Enforcement, South Carolina Department
of Health and Environmental Control,
Columbia, SC. Phone: (803) 896-0655;
e-mail: tannerml@dhec.sc.gov
Disaster/Emergency Response—Vince
Radke, MPH, REHS, CP-FS, DAAS,
Sanitarian, CDC/NCEH/DEEHS/EHSB,
Atlanta, GA. Phone: (770) 488-4136;
e-mail: vradke@cdc.gov

Drinking Water—Robert Warner,
CP-FS, Environmental Health Scientist,
Draper, UT. Phone: (435) 843-2340;
e-mail: rwarner@utah.gov

Emerging Pathogens—Lois Maisel, RN,
CP-FS, Environmental Health Specialist
11, Fairfax County Health Department,
Fairfax, VA. Phone: (703) 246-8442;
e-mail: lois.maisel@fairfaxcounty.gov

Environmental Justice—Sheila D.
Pressley, PhD, REHS/RS, Associate
Professor, Environmental Health Sciences
Department, Eastern Kentucky University,
Richmond, KY. Phone: (859) 622-6339;
e-mail: sheila.pressley@eku.edu

Food (including Safety and Defense)—
John A. Marcello, REHS, CP-FS, Pacific
Regional Food Specialist, U.S. Food and
Drug Administration, Tempe, AZ. Phone:
(480) 829-7396, ext. 2035; e-mail: john.
marcello@fda.hhs.gov. Scott Holmes,
REHS/RS, Environmental Public Health
Manager, Lincoln-Lancaster County Health
Department, Lincoln, NE. Phone: (402)
441-8634; e-mail: sholmes@lincoln.ne.gov
General—Fric Pessell, REHS,
Environmental Health Division Director,
Barry-Eaton District Health Department,
Charlotte, MI. Phone: (517) 541-2639;
e-mail: epessell@bedhd.org

Hazardous Materials/Toxic
Substances—Priscilla Oliver, PhD, Life
Scientist/Program Manager, U.S. EPA,
Atlanta, GA. Phone: (404) 703-4884;
e-mail: POliverMSM@aol.com

Healthy Homes and Healthy
Communities—Sandra Whitehead,
MPA, Environmental Public Health
Planner, Division of Environmental
Health, Florida Department of Health,
Tallahassee, FL. Phone: (850) 245-4444,
ext. 2660; e-mail: Sandra_Whitehead@
doh.state.fl.us

Injury Prevention—CAPT Alan J.
Dellapenna, Jr., RS, MPH, DAAS,
Historian, Indian Health Service,
Rockville, MD. Phone: (919) 707-5441;
e-mail: alan.dellapenna@gmail.com

Institutions/Schools—Angelo Bellomo,
REHS, Director of Environmental Health,
Los Angeles County Department of Public
Health-Environmental Health, Baldwin
Park, CA. Phone: (626) 430-5100; e-mail:
abellomo@ph.lacounty.gov
International—Sylvanus Thompson,
PhD, CPHI (C), Quality Assurance
Manager, Toronto Public Health, Toronto,
ON, Canada. Phone: (416) 392-2489;
e-mail: sthomps@toronto.ca

Land Use Planning/Design—Steve
Konkel, PhD, Associate Professor of
Health, University of Alaska Anchorage,
Anchorage, AK. Phone: (907) 786-6522;
e-mail: steven.konkel@uaa.alaska.edu.

Felix L. Zemel, MCP, MPH, REHS/RS,
Health Administrator, Cohasset Board of
Health, Cohasset, MA. Phone: (978) 790-
0495; e-mail: felix.zemel@gmail.com
Legal—Bill Marler, Attorney, Marler
Clark, The Food Safety Law Firm, Seattle,
‘WA. Phone: (206) 346-1888; e-mail:
bmarler@marlerclark.com
Meteorology/Weather/Global Climate
Change—James Speckhart, MS,
Industrial Hygienist, Norfolk, VA. Phone:
(907) 617-2213; e-mail: beacon_3776@
hotmail.com

Occupational Health/Safety—Donald
Gary Brown, DrPH, CIH, RS, Professor,
Eastern Kentucky University, Richmond,
KY. Phone: (859) 622-1992; e-mail: gary.
brown@eku.edu

Pools/Spas—Colleen Maitoza, REHS, Su-
pervising Environmental Specialist, Environ-
mental Management Department, County
of Sacramento, Mather, CA. Phone: (916)
875-8512; e-mail: maitozac@saccounty.net
Radiation/Radon—R. William Field, PhD,
MS, Professor, College of Public Health,
University of Iowa, Iowa City, IA. Phone:
(319) 335-4413; e-mail: bill-field@uiowa.edu
Recreational Water—Tracynda Davis,
MPH, Environmental Health Consultant,
Colorado Springs, CO. Phone: (608) 225-
5667; e-mail: tracynda@gmail.com

Risk Assessment—Sharron LaFollette,
PhD, Chair, Public Health Department,
University of Illinois at Springfield,
Springfield, IL. Phone: (217) 206-7894;
e-mail: slafol@uis.edu
Sustainability—Tom R. Gonzales, MPH,
REHS, Environmental Health Director,

El Paso County Public Health, Colorado
Springs, CO. Phone: (719) 578-3145;
e-mail: TomGonzales@epchealth.org
Technology (including Computers,
Software, GIS, and Management
Applications)—Darryl Booth, MBA,
Product Manager, Decade Software
Company, Fresno, CA. Phone: (800)
233-9847, ext. 702; e-mail: darrylbooth@
decadesoftware.com

Terrorism/All Hazards Preparedness—
Martin A. Kalis, Public Health Advisor,
CDC/NCEH/DEEHS/EHSB, Atlanta, GA.
Phone: (770) 488-4568; e-mail: mkalis@
cde.gov

Vector Control—Zia Siddiqi, PhD,
Director of Quality Systems, Orkin, Inc.,
Atlanta, GA. Phone: (770) 220-6030;
e-mail: zsiddiqi@rollins.com
Wastewater—Craig Gilbertson, RS,
Environmental Planner, TrackAssist-Online,
‘Walker, MN. Phone: (218) 252-2382;
e-mail: cgilbertson@yaharasoftware.com
Water Pollution Control/Water Quality—
Sharon Smith, RS, West Central Region Su-
pervisor, Minnesota Department of Health,
Fergus Falls, MN. Phone: (218) 332-5145;
e-mail: sharon.lsmith@state.mn.us
Workforce Development, Management,
and Leadership—Ron de Burger, CPH,
CPHI, Director, Toronto Public Health,
Toronto, ON, Canada. Phone: (416) 338-
7953; e-mail: rdeburg@toronto.ca.

Val Siebel, REHS, Environmental
Management Department Director, County
of Sacramento, Mather, CA. Phone: (916)
875-8444; e-mail: siebalv@saccounty.net

NEHA Staff:
(303) 756-9090

Rance Baker, Program Administrator,
NEHA Entrepreneurial Zone (EZ), ext.
306, rbaker@neha.org

Trisha Bramwell, Customer & Member
Services Specialist, ext. 336, tbramwell@
neha.org

Laura Brister, Customer & Member
Services Specialist, AEC Registration
Coordinator, ext. 309, lbrister@neha.org

Ginny Coyle, Grants/Projects Specialist,
ext. 346, gcoyle@neha.org

Jill Cruickshank, Marketing and
Communications Manager, ext. 342,
jeruickshank@neha.org

Vanessa DeArman, Project Coordinator,
Research and Development, ext. 311,
vdearman@neha.org

Cindy Dimmitt, Receptionist, Customer
& Member Services Specialist, ext. 300,
cdimmitt@neha.org

Elizabeth Donoghue-Armstrong, Copy
Editor, Journal of Environmental Health,
nehasmtp@gmail.com

Misty Duran, Continuing Education
Specialist, ext. 310, mduran@neha.org

Chris Fabian, Senior Manager, Center
for Priority Based Budgeting, ext. 325,
cfabian@neha.org

Nelson Fabian, Executive Director, ext.
301, nfabian@neha.org

Eric Fife, Learning Content Producer,
NEHA Entrepreneurial Zone, ext. 344,
efife@neha.org

Soni Fink, Strategic Sales Coordinator,
ext. 314, sfink@neha.org

Michael Gallagher, Administrative
Support, NEHA EZ, ext. 343, mgallagher@
neha.org

Genny Homyack, Executive Associate,
ghomyack@neha.org

Sandie Hubbard, Credentialing Specialist,
ext. 328, shubbard@neha.org

Jon Johnson, Senior Manager, Center
for Priority Based Budgeting, ext. 326,
jjohnson@neha.org

Dawn Jordan, Customer Service Manager,
Office Coordinator, HR and IT Liaison,
ext. 312, djordan@neha.org

Elizabeth Landeen, Assistant Manager,
Research and Development, (860) 351-5099,
elandeen@neha.org

Larry Marcum, Managing Director, Re-
search and Development and Government
Affairs, ext. 303, Imarcum@neha.org

Carol Newlin, Credentialing Specialist,
ext. 337, cnewlin@neha.org

Terry Osner, Administrative Coordinator,
ext. 302, tosner@neha.org

Barry Porter, Financial Coordinator, ext.
308, bporter@neha.org

Kristen Ruby, Content Editor, Journal of
Environmental Health, ext. 341, kruby@
neha.org

Michael Salgado, Assistant Manager,
NEHA EZ, ext. 315, msalgado@neha.org

Jill Schnipke, Education Coordinator, ext.
313, jschnipke@neha.org

Douglas Skinner, Internet Marketing
Coordinator, ext. 338, dskinner@neha.org

Christl Tate, Project Coordinator,
Research and Development, ext. 305,
ctate@neha.org

Brenda Voloshin, Sales & Training Support,
NEHA Entrepreneurial Zone, ext. 340,
bvoloshin@neha.org

Shelly Wallingford, Credentialing
Coordinator, ext. 339, swallingford@
neha.org

Brenda Voloshin, Sales & Training
Support, NEHA EZ, ext. 340, bvoloshin@
neha.org FugR

To update information, contact Terry Osner, Administrative Coordinator, (303) 756-9090, ext. 302.
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NEHA Supports National Healthy Schools Day

National Healthy Schools Day (NHSD) is April 30, 2013. NEHA is
pleased to partner again with the Healthy Schools Network (www.
healthyschools.org) in supporting and promoting this event.
NHSD is a national partnership campaign for indoor air quality in
schools coordinated by the Healthy Schools Network with involve-
ment from the U.S. Environmental Protection Agency (U.S. EPA),
other federal agencies, and numerous organizations.

The Healthy Schools Network is the leading national voice for
children’s environmental health in schools and an award-winning
501c3 nonprofit environmental health organization. Founded in
1995, the network launched the national healthy schools move-
ment with comprehensive state policy recommendations and a
model coalition and has since fostered reform coalitions in many
states and localities.

NHSD promotes the use of U.S. EPAs IAQ Tools for Schools
guidance (www.epa.gov/iag/schools/index.html) as well as other
U.S. EPA environmental health guidelines and programs for
schools and children’s health.

NEHA Government Affairs and Research and Development Man-
aging Director Larry Marcum stated, “NEHA and the thousands of
practitioners we represent in the environmental health profession
recognize children’s environmental health issues as being one of
our core priority areas. Our work in the area of school food safety,
indoor air quality in schools, asthma trigger risk reduction, and
smoking cessation are all reflective of that concern. NEHA is proud

to join our colleagues in many other organizations in offering its
strong support of this year’s National Healthy Schools Day.”

For more information about NHSD, please visit www.national-
healthyschoolsday.org.

Bid for a Good Cause

NEHA is donating a full 2013 AEC registration to be auctioned off
and sold to the highest bidder (a $725 value)! Proceeds from the
winning bid will go to support NEHAs Endowment Fund, which
supports special projects and programs for NEHA to carry out for
the sole purpose of advancing the profession and its practitioners.

To win the registration, all you have to do is participate in the
online auction. Visit neha2013aec.org/OnlineAuction and complete
the online bid form. You will then receive an e-mail notice that veri-
fies your bid amount. NEHA will post updates of the highest bid on
its Web site every Monday and Friday. Check back often to see if
your bid is the highest. If not, consider submitting a new bid.

The deadline to submit a bid is Monday, April 1, 2013. Bids
received after this date will be invalid. In the event of a tie, the ear-
liest submitted bid will be the winner. If you have any questions,
please e-mail Terry Osner at tosner@neha.org. @

Ward Duel

NEHA was saddened to learn that Ward Duel passed away on Janu-
ary 12, 2013. Duel was a distinguished leader in environmental
health. He served as NEHAS president in 1985-86. He was presi-
dent of the Illinois Environmental Health Association in 1962-63
and president of the Wisconsin Environmental Health Association
in 1957-58. He was named recipient of NEHA’ highest honor, the
Walter S. Mangold Award, in 1978. Duel’s long career in environ-
mental public health spanned across 45 states, starting as a sani-
tarian for the city of Kenosha, Wisconsin, and ending as assistant
director of health for the city of Chicago.

“In all my years at NEHA, T know of no one who kept involved
for as long as Ward did. Aging never stopped Ward from remaining

part of the energy flow within this organization. I was inspired by
his lifelong commitment to NEHA and to the professional practice
of this profession,” stated NEHA Executive Director Nelson Fabian.

NEHA wishes to express its deepest sympathies to Duel’s family,
colleagues, and friends. He was an exemplary figure in environ-
mental health and will be greatly missed. @

Editor’s Note: The Journal will publish the In Memoriam section
twice a year in the June and December issues. If you would like to
share information on the passing of a noteworthy environmental
health professional, please contact Kristen Ruby at kruby@neha.org.
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More trained employees = Fewer sick customers

“Research on foodborne illness risk factors has indicated that most outbreaks associated with food service establishments can be attributed to food
workers’ improper food preparation practices...The findings from this study and others indicate that education is important for food safety.”
CDC EHSB epidemiological study by Green/Selman, 2005

NEHA's Professional Food Handler Certificate Program
Simply the best choice for food safety training.

@ Contact us now!
1-866-956-2258 x340

ANSI ACCREDITED PROGRAM

CERTIFICATE ISSUER Support@ neha.or‘g FOOD SAFETY TRAINING
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MY NEHA:

YOUR KEY TO EASY PROFILE MANAGEMENT AND SELF-SERVICE ONLINE

Because of our growth, the National Environmental With just one login and password you will create
Health Association (NEHA) is implementing a your My NEHA profile. Through this profile you can
new and more powerful system to manage data easily manage your profile and update your contact
and operate the association. You, the NEHA information, join NEHA as a member or renew
members and customers, will benefit greatly from a current membership, review your credentials

this new system as it provides you with the ability and continuing education credit requirements,

to more easily manage your personal profile and buy products, register for events, and review your
transactions with NEHA. purchase history!

Visit neha.org to create your My NEHA profile.

.......................

My Contact Information . : Shop Online

Easy Profile Management and Self-Service * Purchase membership, conference registration,

e Change your profile password or request a new _-' books, and more

password in the event of a forgotten password « Handle open orders, invoices, and other

¢ Update your contact information transactions
e Manage your e-mail preferences to receive e-mails o ¢ Receive a receipt automatically via e-mail for
only on the topics most important to you o c your purchases

Manage Your Membership and Credentials Access Your Transaction History

¢ View your member record to see when your
membership expires and automatically renew online

My Membership and My Professional Development ‘ . : ~ My Transactions

¢ View all of your transaction history within your
profile whether it is products you’ve purchased,
events you've attended, and/or memberships
and credentials you hold

¢ View your credential record to see your credential
number, expiration date, and other pertinent
information related to each credential you hold * Review invoices and pay any outstanding

* Review your continuing education credit balances through the online store

submissions to see which were approved/rejected,
how many credits were applied, and to which
credential the credits were applied

e Access receipts for previous purchases

Questions?

Visit neha.org for more information or call us at 303-756-9090.




National Environmental Health Association Presents

|
AUUDOOER ANNUAL EDUCATIONAL

e CONFERENCE & EXHIBITION

Washington, DC Area ¢ July 9-11, 2013

==

The NEHA AEC is the premier event for environmental health
training, education, networking, advancement, and more!




Reasons Why
Attending the NEHA AEC Is a Wise Investment
for You and Your Organization

The NEHA AEC is a unique opportunity for you to gain the Skl].].S, knowledge,
and eXpertlse needed to help solve your environmental health organization’s daily and

strategic challenges, and to make recommendations to help improve your bottom-line results.

NEHA's AEC is the most COmMprehensive training and
educatlon investment your organization can make all year.

The NEHA AEC hes « fantastic line up of session speakers tnat
are environmental health (EH) subject matter experts, industry leaders, and your peers that share

common EH challenges.

Your attendance at the NEHA AEC is a solid investment in your organization that will result in

immediate and longer-term benefits

You can earn Continuing Education (CE) credit

to maintain your professional credential(s).

NEHA is committed to providing you with a training and educational experience that also provides

areturn on the investment (ROI) made for you to attend the AEC.

AEC Sponsors Include

@) <50EcaDE @) vt s

Trusted to do more.



D ENJOYMENT OF THE DESTINATION

//\\—'

The NEHA 2013 AEC venue is in Arlington,
Virginia, and you will be just a few short minutes
away from all that Washington, DC, has to offer.

In Washington, DC, you’ll enjoy access to fascinating, FREE attractions and
historic sights. Touch a moon rock, marvel at the Hope Diamond, view Dorothy’s
Ruby Red slippers, or explore Native American culture at the Smithsonian
Institution’s 15 Washington, DC, area facilities. Discover treasures like the
Gutenberg Bible at the Library of Congress, the only da Vinci painting in

North America at the National Gallery of Art, and historic documents like the
Declaration of Independence at the National Archives.

Away from these celebrated federal sites, Washington, DC, unwinds into a
fascinating network of neighborhoods where visitors discover trendy boutiques,
hip bars and restaurants, plus art galleries, historic homes, and lush parks and
gardens. Shoppers love the store-lined streets of Georgetown, while jazz music
fans won't want to miss a trip to U Street, where Duke Ellington played his first
notes. The city’s international character shines through in its Adams Morgan
and Dupont Circle neighborhoods, two prime destinations for eclectic dining and
nightlife and the historic center of the city’s embassy community.

Washington, DC, is also earning new recognition as a thriving performing arts town
with 65 professional theatre companies based in the metropolitan area presenting
edgy world premieres and celebrated Broadway musicals throughout the year.

Thanks to the city’s pedestrian-friendly streets and safe, efficient public
transportation system—including Metrorail and the hip, new Circulator bus—it’s
easy to get to Washington, DC's, attractions.

Save $50 AEC Venue & Hotel

Stay at the designated AEC hotel— Hyatt Regency Crystal City at Reagan National Airport
Hyatt Regency Crystal City—and 2799 Jefferson Davis Highway, Arlington, Virginia, USA 22202

receive a $50 food voucher to use

Don’t miss the opportunity to stay at this ideal location at a great rate.
toward your meal purchases. Discounted rooms within the NEHA room block will be available at a
Certain terms and conditions apply. phenomenal rate of $154/night, plus taxes and fees, and are available on a
first-come, first-serve basis!




NEHA 2013 AEC

Preliminary Schedule

The AEC schedule, sessions, and events are subject to change at anytime without prior notification.

Tuesday, July 9

Wednesday, July 10

(" ENVIRD[\,ME

& W v W
S'<\L7'H Assoc\AT\O

Thursday, July 11

Sunday, July 7 Monday, July 8
Pre-Conference Pre-Conference
Workshops Workshops

Credential Review
Courses

Credential Review
Courses

Community Volunteer
Event

Annual UL Event

1st Time Attendee
Workshop

Credential Exams

Educational Sessions

Awards Ceremony &
Keynote Address

Exhibition Grand
Opening & Party

Town Hall Assembly

Exhibition Open

Poster Session

Silent Auction

Student Research
Presentations

Educational Sessions

Networking Luncheon

President’s Banquet

Educational Sessions

REGISTER TODAY FOR THE NEHA 2013 AEC!

Comprehensive registration information is available online. For personal assistance, MEMBER/NONMEMBER
contact Customer Service toll free at 866.956.2258 (303.756.9090 local), extension O.
’|\=lull Conference Reglstratlor_i Inc[udes Tuesday-Thursday sessions, plus the Exhibition Grand Opening & Party, $565/$725 $665/$825

o etworking Luncheon, and President’s Banquet

8 On_e-Dz_ay Registration Include§ sessions fo_r the’day plus Exhibition Grand Opening & Party or Networking Luncheon if $305/$355 $335/$385

o registering for that day. Does not include President’s Banquet.

5 NEHA Retired and Student Member Registration

B8 Includes Tuesday-Thursday sessions. Does not include food functions or special events. $155/$225 $185/$255

% These must be purchased separately.

% Virtual AEC Includes access to 20—30 sessions, networking, and speaker materials as provided. $99/$215

Virtual AEC Group Registration (Must register via the Registration Coordinator) $500 organization fee + $19/person

(%] - . . .
§ CP-FS REVIe\.N. Course $Uﬁday & Monday, \'July 7 &'8. Limit 45 people. Includes CP-FS review course and CP-FS Study $299/$399
=) Package. Additional application and fee required fo sit for exam.
o=
4 REHS/RS Review Course Sunday & Monday, July 7 & 8. Limit 50 people. Includes REHS/RS review course and the $429/$529
é "'DJ REHS/RS Study Guide. Additional application and fee required to sit for exam.
Zz Z
L'BJ & HACCP Manager Certification Course Monday, July 8. Limit 45 people. Includes NEHA's HACCP: Managing Food Safety $249/$299
= Hazards at the Retail Level and national HACCP Certification Exam.
EHTER Awareness Level Course Sunday & Monday, July 7 & 8. Limit 50 people. $139/$239
[0}
o
% Industry-Foodborne lliness Investigation Training-Recall Response Sunday & Monday, July 7 & 8. Limit 30 people. $69
X
§ Can Justice Prevail? Where Outbreak Investigations and Lawsuits Collide Monday, July 8. Space /s /imited. $99/$199
@ Conflict Analysis and Resolution in the Practice of Environmental and Occupational Health Monday, July 8. $99/$199
E Space is limited.
w
L%L How to Make Public Participation Work For You Monday, July 8. Space is /imited. $39
(@]
E Free with full conference
o or one-day conference

National Environmental Health Aquatic Symposium Monday, July 8. Space /s limited.
registration.

neha2013aec.org/register.html




CUSTOMIZE YOUR W '

LEARNING EXPERIENCE

The NEHA AEC offers so many different facets for you to choose from to customize your own
learning experience. From the multitude of environmental health topics discussed to the different
learning environments of the Lecture and Learning Lab to the option to attend in-person or virtually,
the NEHA AEC offers a fresh, progressive, and modern approach to training and education.

CHILDREN'’S EH/SCHOOLS

LEARNING LAB SESSIONS

Productivity. Efficiency. Effectiveness.

e Preventing Foodborne lliness with the
Food-Safe Schools Action Guide:
Creating a Culture of Food Safety

e The Virtual School Walk-Through:
Identifying and Solving Common Indoor
Air Quality Problems

ENVIRONMENTAL JUSTICE

e Advancing Environmental Justice at the U.S.
Department of Health and Human Services

FOOD PROTECTION AND DEFENSE

e National Voluntary Environmental
Assessment Information System: The Next
Generation of Environmental Assessments

e Preventing Norovirus Outbreaks: Applying
the Science to Food Safety Programs

HAZARDOUS MATERIALS AND
TOXIC SUBSTANCES

e Revitalizing EPA’s Integrated Risk Information
System Program: Improving Assessment
Products, Enhancing Transparency, and
Meeting Stakeholder Needs

LAND USE DESIGN/PLANNING

e Public Health and Land Use/Redevelopment:
Creating Community Health Indicators

LEADERSHIP/MANAGEMENT

e Essential Communication Strategies for
Environmental Public Health Professionals Who
Don’t Have a Background in Communication

A

TRAINING

Hands-on training and real-world

e Public Health Department Accreditation
and Environmental Public Health:
A Logical Collaboration

ONSITE WASTEWATER

e (Field Trip) Chesapeake Bay Total Maximum
Daily Load

POLICY

e Capitol Hill Visits: How to Make the Case
for Environmental Health

POLICY FOR AN INTEGRATED FOOD
SAFETY SYSTEM

e Practical Advice and Materials to Help You
Meet the FDA Voluntary National Retail Food
Regulatory Program Standards

SUSTAINABILITY/CLIMATE CHANGE

e Building Capacity at Local Public Health
Departments Around Climate Change and
Human Health

TECHNOLOGY AND EH

e 90 Minutes for Nano: Will Emerging
Technologies Redefine Roles for EH
Professionals in the 21st Century?

WATER QUALITY

e Emerging Contaminants: Pharmaceuticals in
the Environment

experience to help you cultivate new
skills and bolster your proficiency.

The sessions below are a special group of
Learning Labs that are scheduled for several
hours each day during the AEC that you

can drop into. At any one time, there will be
multiple sessions taking place. Like other
Learning Labs, these sessions will have

a presenter and will be highly interactive.
However, you are in charge of when you want
to attend and the pace at which you wish to
learn about a particular topic.

CHILDREN'’S EH/SCHOOLS

e Don’'t Mess With Mercury: A Social
Media Tool Kit for Environmental Health
Practitioners, School Administrators,
and Youth

EMERGING EH ISSUES

e Flectromagnetic Frequency Measurement &
Mitigation in the Bedroom

e What'’s Hiding in Your Personal Care
Products?

Be sure to also visit the
Exhibition on Tuesday
and Wednesday to learn
about the latest products,
services, and tools offered
by exhibitors to help you
be more productive in
your job.

COMPLETE AND UP-TO-DATE INFORMATION CAN BE FOUND ONLINE AT NEHA2013AEC.ORG.



Sessions and schedule are subject to change.

A

EDUCATION

Acquire comprehensive information from

LECTURE SESSIONS

Knowledge. Understanding. Expertise.

subject matter experts and industry leaders, W
and learn from your peers. D

AIR QUALITY

e Designing a Successful Collaboration
Between State and Local Partners to Assess
and Cleanup Former Dry Cleaners

e The Dairy Air and the EH Response to
Industrial Food Animal Production

CHILDREN'’S EH/SCHOOLS

e Children and Environmental Chemicals:
Are They More Vulnerable?

e Smog in the Classroom: Power Plant
Emissions, Pediatric Asthma, and School
Attendance—A New Strategy

EH HEALTH IMPACT ASSESSMENTS (HIA)

e Food Safety Knowledge and Attitudes:
Hands-on Food Safety Training for
Folklorama, a Temporary Food Service Event

e How the Corporate Board Room Uses YOUR
Inspection Data: Ecolab ActiveView HDI—
Trusted Health Department Intelligence

e Lessons From a Collaborative Effort:
The 2012 Democratic National Convention

e Making It Stick: How to Prepare
a Bulletproof Outbreak Report

e The FDA Food Code at 20 Years

HAZARDOUS MATERIALS AND
TOXIC SUBSTANCES

e A Critical Review of Health Impact
Assessment Guidance Documents

e Health Impact Assessments and Exposure
Monitoring From a Community Protection
Standpoint During Bridge Demolition

EMERGING EH ISSUES

e Superfund Sites, Community Education,
and Population Migration: An Econometric
Analysis

HEALTHY HOMES AND COMMUNITIES

e Final Barrier: A New Global Approach to
Water Treatment

e Hookahs: An Emerging Public Health Issue

ENVIRONMENTAL JUSTICE

e Human Rights and the Environmental
Health Practice: The Lessons Learned From
the Fukushima Nuclear Disaster

FOOD PROTECTION AND DEFENSE

e Building Partnerships with the Medical
Community in Foodborne lliness
Surveillance

e CIFOR Industry Foodborne Outbreak
Investigation Guidelines and the CIFOR
Law Project

e Collaboration Underlies the Success of
the Outbreak Investigation Team in Contra
Costa County, California

e Epidemiology, Sampling, and Traceback
Working Synergistically

e A Systems-Based Approach: Integrating
Environmental Health in Healthy Homes
Policies and Programs

e Healthy Housing: Status, Trends, and
Opportunities

e How to Run an Effective Healthy Homes
Program with Positive Environmental Health
and Public Policy Outcomes

e Indoor Environmental Quality Complaints
to State Health Departments: The
Unrecognized Challenge

e The Healthy Home Rating System: A Proven
Health and Safety Assessment Model to
Achieve Prevention and Wellness Under
the Affordable Care Act

INTERNATIONAL EH

e Environmental Health and the Prevalence of
Parasites in Children: A Case-Control Study
in Lima, Perd, South America

e Evaluation of the Quality of Drinking
Water Sources and Obstacles to Potable
Drinking Water in West Point and Suburban
Monrovia, Liberia

LAND USE DESIGN/PLANNING

e People Active and Out in Nature: Roles for
Environmental Health Professionals

LEADERSHIP/MANAGEMENT

e After Occupy L.A. Came The Skid Row
Assistance Project: Innovations and
Creative Interventions That Changed
How Local Government Responded to an
Environmental Health Crisis

e Integrating Health in All Policies Into
Environmental Health Agency Work:
Examples of Successful Cross-Sectoral
Collaborations

ONSITE WASTEWATER

e An Approach for Protecting Unconfined
Drinking Water Aquifers Against Effluent
Contamination

e Potential for Campus Water Reuse in the
United States

e Standardized Testing Methods for Aerated
Wastewater Systems

e To Nitrogen and Beyond

PATHOGENS AND OUTBREAKS

e Mycobacterium Tattoo-Associated
Outbreaks

e The Environmental Epidemiology of a Large
Qutbreak of Clostridium perfringens in a
Correctional Facility

e Workers on the Front Line: Pathogen
Exposures and Injuries in Swine Slaughter
and Processing

POLICY

e Does Regulation Support Economic
Growth or Is It Just Red Tape?

e Enforcement Case Studies Using
California’s Unified Approach of
Administrative Enforcement

e The 2013 State Legislative Landscape:
Political and Fiscal Implications for
Environmental Health Policy Making

ANNUAL EDUCATIONAL CONFERENCE & EXHIBITION | WASHINGTON, DC | JULY 9-11, 2013



POLICY FOR AN INTEGRATED FOOD
SAFETY SYSTEM

A

EDUCATION

TERRORISM/ALL-HAZARDS
PREPAREDNESS

e Assessing Food Safety Trends Within Food
Service and Retail Food Facilities

e (Food Safety Focus Series) The Food
Safety Modernization Act: State of the
Implementation of an Integrated Food
Safety System
Session sponsored by Prometric and Skillsoft

e Making FSMA Real: Integrating Local,
State, and Federal Food Emergency
Response Capabilities

RECREATIONAL WATERS

e Beneath The Surface: The Hazards of
Pool Chemicals

e How to Reduce Violations at Aquatic
Venues by 50%

e | Get Funny Colors When | Test:
Recognizing and Overcoming Interferences
in Water Testing

e Rapid Indicator Methods: Same Day
Results of Ocean Water Quality Testing

SUSTAINABILITY/CLIMATE CHANGE

e Climate Change and Sustainability: Where
Environmental Health Practitioners Can Lead
in Developing Solutions for Protecting the
Public’s Health

e Confronting Climate Change Heat-Health
Risks in the Pacific Northwest

e Establishing Comprehensive American
National Product Sustainability Standards
for the Water Treatment and Distribution
Industries

TECHNOLOGY AND EH

e Advancing the Business of EH: A Look Inside
Los Angeles County Environmental Health's
Project to Reengineer Its Business Services

e Developing Maps of Occupational Risk
Factors for Heat-Related Iliness in Alabama

e Environmental Health: There’s an App
for That!

e EPA’s Toxics Release Inventory: A Public
Database of Toxic Chemical Releases

e Community-Based Water Resiliency and
All-Hazards Preparedness

e Development of a Radiological and
Chemical Emergency Preparedness
Course: Agents of Opportunity

e Disaster Debris Management: Lessons
Learned From the March 2011 Great East
Japan Earthquake and Tsunami

e Emergency and Risk Communication: Ten
Things You Should NEVER Say on Television

e Environmental Health Strike Teams:
An All-Hazards Approach to Environmental
Health Emergency Preparedness

e Plans and Planning: Why Both Matter

e Urban Wildfire: Devastation, EH Response,
and Community Recovery

e USPHS Community Health and Service
Missions: The Lakota Sioux Experience

VECTOR CONTROL AND
ZOONOTIC DISEASES

e A Regional Strategy to Address Bed Bugs:
A Diverse Partnership Model for Addressing
Emerging Public Health Issues

e Do You Want Flies with That?

e |ntegrated Pest Management: Creating Plans
and Relationships That Work

e One-Health and All-Hazards: The New
Environmental Health

e Pet Business Regulation and Education in
Seattle & King County, Washington

WATER QUALITY

e A Rise in Chlorides: A Case For
Reducing Road Salt Application

e Bioretention Media Modification for
Heavy Metal Removal in Stormwater:
A Field Study in North Carolina

e Ground Water Ammonia: A Minnesota
Case Study

Be a voice.A\

NEHA gives you the opportunity to tell us
what you'd like to experience each year
at the AEC. We ask you to tell us topics
you'd like to hear about and speakers
you'd like to see. We also give you the
opportunity to review abstracts and
provide input to help NEHA develop a
training and education experience that
continues to advance the proficiency of
the environmental health profession AND
helps create bottom-line improvements
for your organization!

Through our blog and market research
surveys, you have told us some of the
topics and sessions that you want at the
NEHA 2013 AEC. NEHA listened and put
some of the more popular sessions—as
rated by you, the attendee—into this
year’s training and education program.
Making FSMA Real: Integrating Local,

State, and Federal Food Emergency
Response Capabilities

Climate Change and Sustainability:
Where Environmental Health Practitioners
Can Lead in Developing Solutions for
Protecting the Public’s Health

The Dairy Air and the EH Response to
Industrial Food Animal Production

Assessing Food Safety Trends within Food
Service and Retail Food Facilities

Emerging Contaminants: Pharmaceuticals
in the Environment

Electromagnetic Frequency Measurement &
Mitigation in the Bedroom

Smog in the Classroom: Power Plant
Emissions, Pediatric Asthma, and School
Attendance—A New Strategy

Mycobacterium Tattoo-Associated Outbreaks

Potential for Campus Water Reuse in the
United States

Food Safety Knowledge and Attitudes:
Hands-on Food Safety Training for
Folklorama, a Temporary Food Service Event

COMPLETE AND UP-TO-DATE INFORMATION CAN BE FOUND ONLINE AT NEHA2013AEC.ORG.
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POLICY INVOLVEMENT

Voice. Collaboration. Influence.

Policy Involvement

Sessions and schedule are subject to change.

NEHA supports a
robust program of
policy involvement

on behalf of both the
cause of environmental
health and of every
person—like you—who
practices in it.

At this year's NEHA AEC, there will be a focused exploration into the facet of Policy
Involvement. Approximately 20% of this year’s AEC training and educational sessions
(highlighted below and on the following pages) will discuss the impacts of policy
making and how it may affect environmental health around the country and in your

community.

When you attend this year’s policy-focused sessions you will:
e Be exposed to the rationale behind public policy decisions that impact the field of

environmental health

e Discover fresh ways to build capacity, find authority, and leverage unconventional
partnerships to advance environmental health and protect human health

e Hone your skills in communication, conflict resolution, and collaboration, and learn
communication techniques to influence policy within your agency from the local to

the national level

e Take home best practices and lessons learned from others to streamline and
optimize the implementation of policy decisions within your workplace

e See how the Food Safety Modernization Act is being implemented on the ground
floor and the implications it has for policy at the state and local level

e Be empowered to create policy that leverages resources efficiently and embraces
the “newer frontiers” of environmental health

AIR QUALITY

The Dairy Air and the EH Response to
Industrial Food Animal Production
Evidence continues to accumulate regarding
environmental public health concerns
associated with air and water pollution from
industrial food animal production (IAFP).
The first part of this session will provide

a short recap of findings from a study on
engagement and limitations of government
agencies with environmental public health
issues surrounding IAFP in eight states.
Then the session will more deeply explore
an exposure investigation of environmental
monitoring for formaldehyde at Vermont
Farm manure sites conducted by the
Agency for Toxic Substances and Disease
Registry, in cooperation with the Vermont
Department of Health and the Vermont
Agency for Agriculture, Food, and Markets.
This investigation came at the request of
residents who believed their illnesses were
being caused by exposure to a formaldehyde-
manure mixture being spread as fertilizer.

Possible health effects, lessons learned,

and strategies for multi-agency collaboration
with positive results will be highlighted in this
session.

EH HEALTH IMPACT ASSESSMENTS (HIA)

A Critical Review of Health Impact
Assessment Guidance Documents

Over the last 20 years, HIA has been
developing as an analytical tool, typically as
part of an environmental impact assessment
process during the planning phase to
evaluate proposed projects and policies.
During this presentation, the presenters
will provide a critical review of North
American and select international HIA
guidance documents. The documents will
be compared as to methodology, range of
options presented, applicability, and other
key criteria. Suggestions will be offered to
attendees as to which documents would be
best referenced depending on the specific
purpose of the HIA to be performed.




EMERGING EH ISSUES

Hookahs: An Emerging Public Health Issue
Waterpipes, also known as hookah, shisha,
narghile, goza, or hubble bubble, have
been used for centuries to smoke tobacco,
particularly in North Africa, the eastern
Mediterranean, and areas of southeast
Asia. Recently, waterpipe smoking has
emerged as a popular new trend among
young adults worldwide. Learn the hazards
associated with hookahs and explore some
of the public health challenges faced by
tobacco enforcement officers and public
health units. A discussion of needed
adaptations in legislation, policies, and
practices will also be held during this session.

ENVIRONMENTAL JUSTICE

Advancing Environmental Justice at the U.S.
Department of Health and Human Services
During this session, attendees will learn

how the U.S. Department of Health and
Human Services (HHS) is addressing the
environmental justice concerns of low-
income, minority, and tribal populations. The
presenters will describe how this is being
accomplished via new policies, training and
education, new research and data, and more
effective services. Attendees will also learn
how stakeholder engagement is critical to
defining the appropriate environmental
justice actions to meet the needs of
disadvantaged communities.

HEALTHY HOMES AND COMMUNITIES

Indoor Environmental Quality

Complaints to State Health Departments:
The Unrecognized Challenge

State health agencies often respond to
requests for assistance from businesses,
schools, the general public, and government
agencies on a variety of issues related to
poor indoor environmental quality (IEQ),
often in the absence of authority and
resources. During this session, the presenters
will discuss the implications and need

for authority, available federal and state
resources, and strategies for state and local
health departments to partner with other
entities to respond to IEQ complaints.

The Healthy Home Rating System: A Proven
Health and Safety Assessment Model to
Achieve Prevention and Wellness Under the
Affordable Care Act

The National Prevention Strategy, established
by the Affordable Care Act, recommends that
we design and promote affordable, accessible,

A7
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safe, and healthy housing. The Strategy noted
that, “how homes are designed, constructed,
and maintained, their physical characteristics,
and the presence or absence of safety
devices have many effects on injury, illness,
and mental health,” and that, “housing free
of hazards, such as secondhand smoke,
pests, carbon monoxide, allergens, lead,

and toxic chemicals, helps prevent disease
and other health problems.” But how do we
ensure that our homes are protecting and
promoting health, and thereby reducing the
costs of providing healthcare? This session
will demonstrate that using the Healthy Home
Rating System can reduce the incidence of
housing-related health and safety injuries and
subsequent health costs.

LAND USE DESIGN/PLANNING

Public Health and Land Use/Redevelopment:
Creating Community Health Indicators
Because of real or perceived contamination,
brownfields/land reuse sites can adversely
impact community well-being. There is a
need to measure community health in these
areas and evaluate the benefits gained by
redevelopment. In this session, attendees

will practice using the grassroots ATSDR
Brownfields/Land Revitalization Action
Model, which employs a diverse development
community comprised of residents, city
planners, government, non-profits, public
health, and environmental health stakeholders
to help develop revitalization approaches

to address community issues, identify
corresponding health benefits, and create
additional indicators to measure community
health status over time.

LEADERSHIP/MANAGEMENT

Integrating Health in All Policies into
Environmental Health Agency Work: Examples
of Successful Cross-Sectoral Collaborations
Health in All Policies (HiAP) has recently
emerged as a new way to describe a
collaborative approach that integrates and
articulates health considerations into policy
making across sectors, and at all levels, to
improve the health of all communities and
people. This session will discuss some of the
HIAP work occurring in state environmental
health departments in the key topic areas

of food, water, energy, housing, and
transportation. The best practices presented
will include examples of partnership building
through program development, assessment
and data sharing, program development, and
policy approaches.

POLICY

Capitol Hill Visits: How to Make the Case for
Environmental Health

Meeting with your members of Congress is
one of the most important and high-impact
ways of effecting policy change. For rookies
or old pros, this session will prep you on

EH issues, help sharpen your pitch, and get
you ready for tough questions. During this
session, you will practice how to prepare and
be impactful when visiting Capitol Hill and
meeting with lawmakers and staffers. (Note,
a field trip to do a Hill visit is also pending
and will be announced once confirmed.
Registration will be required for the Hill visit
field trip.)

Does Regulation Support Economic Growth
or Is It Just Red Tape?

During this session, take an irreverant look at
the relationship between central government
policy making on regulation and the sensible
delivery of regulation to protect the consumer
and support compliant businesses. The
experiences of someone who has spent time
working with government and delivering
services will illustrate how this agenda has
developed over the last ten years and the
survival strategies to keep environmental
health on the map.

Enforcement Case Studies Using
California’s Unified Approach of
Administrative Enforcement

California created a unique and successful
approach to implementing six hazardous
materials programs, which include the
Hazardous Waste Generation program and
the Community Right-to-Know EPCRA/
Hazardous Materials Business Plan Program.
In this session, you will learn how a unified,
streamlined approach to enforcement is
used to protect public health and safety, to
restore and enhance environmental quality,
and to sustain economic vitality by promoting
coordination among other key agencies

and keeping a level playing field among
businesses within the regulated community.
The application of the administrative
enforcement process will also be discussed
while reviewing actual enforcement case
studies involving hazardous materials and
waste violations.

The 2013 State Legislative Landscape:
Political and Fiscal Implications for
Environmental Health Policy Making
What changes to environmental health
legislation has your state legislature

COMPLETE AND UP-TO-DATE INFORMATION CAN BE FOUND ONLINE AT NEHA2013AEC.ORG.
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enacted in the last year? How will the 2012
election results impact prospects for state
environmental health policy making in the
coming year? Attend this session to explore
how the current state political and budgetary
landscape may affect environmental health
policy making around the country and in your
community.

POLICY FOR AN INTEGRATED FOOD
SAFETY SYSTEM

(Food Safety Focus Series) The Food
Safety Modernization Act: State of the
Implementation of an Integrated Food
Safety System

The Policy for an Integrated Food Safety
System educational track is designed to
focus on active implementation progress of
the Food Safety Modernization Act (FSMA)
from the national level to the local level. This
kickoff session will begin with FDA Deputy
Commissioner for Foods Michael Taylor,

JD, giving an update on where the FDA is

on objectives of FSMA. Then, FDA Senior
Director for Intergovernmental Affairs Dr.
Jeff Farrar will co-present with Mr. Oscar
Garrison, division director at the Georgia
Department of Agriculture and AFDO past
president, on further details of implementation
of FSMA objectives. To conclude this first
session in the Policy for an Integrated Food
Safety System educational track, a member
of the NEHA's board of directors will facilitate
a conversation/questions and answers. After
attending this session, you will have a high-
level understanding of the scope and progress
of the FSMA implementation.

Be sure to attend the rest of the Policy for an
Integrated Food Safety System educational
track to see how environmental health officials
and agencies nationwide are “Making FSMA
Real” through pilot projects at the state level
and partnerships with local health agencies.
Follow the track through to see: 1) how risk
is being assessed for risk-based inspections,
2) what you need to meet the FDA Voluntary
National Retail Food Regulatory Program
Standards, and 3) training and credentials
being vetted and developed to support
professionals working to implement an
integrated food safety system.

Assessing Food Safety Trends Within Food
Service and Retail Food Facilities

In 2013, FDA initiated its second 10-year
study on the occurrence of foodborne iliness
risk factors within food service and retail food
facilities. This session will provide industry
and regulatory food safety professionals with
information on specific food safety practices
and procedures that are in most need of
attention within the retail food segment of
the industry. Attendees will be able to assess
the underlying issues that impact employee
behaviors and food safety practices, and to
identify potential intervention strategies that
are also being assessed as part of the study.

Making FSMA Real: Integrating Local,

State, and Federal Food Emergency

Response Capabhilities

Our increasingly globalized food supply means
that contamination problems originating in
remote regions of the world can rapidly impact
communities in the U.S. During this session,
the presenter will summarize the lessons
learned during the first year of a pilot project
in Michigan that was funded by an FDA

grant under the FSMA to further develop and
better integrate local, state, and federal food
emergency response capabilities.

Practical Advice and Materials to Help You
Meet the FDA Voluntary National Retail Food
Regulatory Program Standards

Attend this hands-on session to learn about how
local health departments can work together to
help each other achieve success with the FDA
Voluntary National Retail Regulatory Program
Standards. Following a brief presentation,
participants will have the opportunity to sit down
with mentorship participants to work on the self
assessment and Program Standards 2, 4, 5,
and 6. Each table will be led by a mentorship
participant with firsthand experience working on
meeting the standards.

SUSTAINABILITY/CLIMATE CHANGE

Building Capacity at Local Public Health
Departments Around Climate Change and
Human Health

Does climate change seem irrelevant to your
daily work? Or, does it sound like another
unfunded mandate that will add unwanted
work to your already stretched department?
Join us at this highly interactive session to
explore how climate change may already be
compromising health in your community,
what you can do to address this emerging
public health threat without compromising
already stretched resources, and where to
find (sometimes unlikely) allies.

Sessions and schedule are subject to change.

TERRORISM/ALL-HAZARDS
PREPAREDNESS

Emergency and Risk Communication: Ten
Things You Should NEVER Say on Television
Whether for preparedness, safety and
wellness, or response, engaging the public
is a necessity and a challenge requiring well-
defined objectives and a clear message. Even
experienced professionals can defeat their
own purpose by erecting barriers between
themselves and their audiences. During

this session, the presenter will help you
identify essential considerations for effective
message delivery, avoid common pitfalls
and assumptions about risk perception,

and discover how policy relates to risk
communication strategies.

VECTOR CONTROL AND
ZOONOTIC DISEASES

Pet Business Regulation and Education in
Seattle & King County, Washington

Trends in pet ownership and an ever-
expanding array of services available for pets
bring new challenges to zoonotic disease
control and prevention. Comprehensive pet
business regulations were developed by
Public Health—Seattle & King County and
were codified by the King County Board

of Health in early 2010 to address these
trends. This session will identify the key
elements of the regulation related to
education. Attend this session to learn

how an infection control plan can promote
disease prevention and education through
regulation within your community.

WATER QUALITY

Emerging Contaminants: Pharmaceuticals in
the Environment

Pharmaceuticals are emerging contaminants
in water and, to date, cannot be removed as
part of wastewater treatment options. So, what
can be done to mitigate their effects upon the
environment, yet maintain their efficacy for
human and animal use? In this session, the
presenters examine this topic from a lifecycle
approach using hands-on demonstrations,
and discuss several solutions and policies you
can take home to mitigate and address these
contaminants in your community.

ANNUAL EDUCATIONAL CONFERENCE & EXHIBITION | WASHINGTON, DC | JULY 9-11, 2013
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KEYNOTE SPEAKER

NEHA is honored to announce Dr. Graham Allison as the keynote speaker
at the 2013 AEC. Dr. Allison will speak on the topic, “What Do the
Cuban Missile Crisis and Environmental Health Have in Common?”

This is a unique opportunity to hear from an expert with experience at the highest level
of government discuss policy and share lessons learned in decision making.
Register today for the 2013 AEC so you don’t miss this opportunity!

Dr. Allison has served as Special Advisor to the Secretary of
Defense under President Reagan and as Assistant Secretary
of Defense for Policy and Plans under President Clinton, where
he coordinated Department of Defense strategy and policy
towards Russia, Ukraine, and other states of the former Soviet
Union. During his keynote presentation at the NEHA 2013 AEC,
Dr. Allison will talk about decision making in the most extreme
of circumstances where literally the fate of the planet hangs

in balance. The insights that he has learned about decision
making will be shared to benefit each and every environmental
health professional who is involved daily in decisions regarding
politics, policies, finances, technology, human resources, legal
considerations, liabilities, and of course, environmental health!

Dr. Allison has the sole distinction of having twice been
awarded the Department of Defense’s highest civilian award,
@ The keynote speaker is sponsored the Distinguished Public Service Medal. In addition, he is the
by NSF International. author of Essence of Decision: Explaining the Cuban Missile
Crisis, an all-time bestseller, and Nuclear Terrorism: The Ultimate
Preventable Catastrophe, which was selected by The New York

Additional information Times as one of the “100 most notable books of 2004.”
about Dr. Allison and

all of the fantastic

session speakers that

are conducting training

and education at the

NEHA AEC is available

at neha2013aec.org.
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Environmental Health Training in Emergency
Response (EHTER) Awareness Level Course

Sunday & Monday, July 7 & 8, 8:00am-5:00pm

CDC and NEHA are pleased to offer a condensed version of
the EHTER Awareness Level course for environmental health
professionals. This two-day, 16-hour course provides an
overview of the environmental health roles and responsibilities,
issues, and challenges faced during emergency preparedness,
response, recovery, and mitigation. The purpose of the
course is to increase the level of emergency preparedness

of environmental health practitioners and other emergency
response personnel by providing them with the necessary
knowledge, skills, and resources to address the environmental
health impacts of emergencies and disasters.

Applicants are encouraged to complete basic NIMS/ICS
trainings prior to attendance.

Cost is $139 for members and $239 for nonmembers.
Limit 50 people.

Industry-Foodborne lliness Investigation Training-
Recall Response (I-FIIT-RR) Workshop

Sunday, July 7, 1:00-5:00 pm and

Monday, July 8, 8:00am-5:00 pm

I-FIIT-RR is a one and a half day face-to-face workshop that
will provide a better understanding and clarification of the
investigation process by identifying roles and responsibilities,
discussing recall response and early detection strategies, and
establishing and implementing control measures based on
model practices. The workshop is designed to bring together
the retail food industry with local and state regulatory
officials in an effort to create stronger working relationships
prior to a potential foodborne incident occurring, so that

if and when it does, the foundation is already set for a
collaborative effort. By providing this training, I-FIIT-RR aims
to assist industry and regulatory officials in building capacity
for a more rapid, efficient, and effective response to recalls
and foodborne illness incidents.

The target audience for this workshop is mid-to-upper level
management from retail food service stores and restaurants.

Cost is $69 for both members and nonmembers.
Limit 30 people.

How to Make Public Participation Work For You
Monday, July 8, 8:00am-5:00pm

NEHA and U.S. EPA are offering this eight-hour training
course for technical staff that will examine basic elements of
public participation, teach you to design a successful public
participation program, and teach essentials of effective
communication with the public. The workshop will be held
offsite at the U.S. EPA’s Potomac Yards location, which is
nearby in the DC area.

Cost is $39 for both members and nonmembers.
Space is limited.

PRE-CONFERENCE WORKSHOPS

Can Justice Prevail? Where Outbreak Investigations
and Lawsuits Collide

Monday, July 8, 1:00-5:00pm

This workshop introduces attendees to the battleground where
outbreak investigations, regulatory enforcement activities, and
civil litigation intersect. The workshop will explore a mock
outbreak, simulated governmental investigation, and mock
lawsuit aimed at both regulators and industry. You will learn
what to expect from the key depositions in the case including
the plaintiff, health department investigators, and the
company CEO. The workshop will also explore common areas
of improvement for regulators and the consequences that
result when mistakes are made.

Cost is $99 for members and $199 for nonmembers.
Space is limited.

Conflict Analysis and Resolution in the Practice

of Environmental and Occupational Health (EOH)
Monday, July 8, 1:00-5:00pm

This workshop introduces EOH professionals to the theory
and practice of conflict analysis and resolution. Two hours
are reserved for lecture and class discussion with an
emphasis on conflict analysis models and integration of a)
conflict analytical skills, b) negotiation techniques, and c)
conflict resolution methods into the practice of EOH. The two
remaining hours are devoted to simulation exercises in which
the concepts and methods are demonstrated and practiced.
One hands-on hour is reserved for exercises that demonstrate
conflict dissection. The second hands-on hour is devoted to
mediation and negotiation exercises. Attendees will need to
bring notebooks and pens to complete the exercises.

Cost is $99 for members and $199 for nonmembers.
Space is limited.

National Environmental Health Aquatic Symposium:
Launch of Version 1.0 of the Model Aquatic Health
Code (MAHC)

Monday, July 8, 1:00-5:00pm

Over the past five years a group of public health, academic,
and industry experts have been working with CDC to develop

a set of public health standards to improve health at aquatic
venues. This workshop will launch the results of this effort with
the first completed version of the MAHC being released for a
final round of public comment to the audience at the NEHA
2013 AEC. Experts from CDC, U.S. EPA, U.S. Consumer
Product Safety Commission, National Conference of State
Legislatures, and the MAHC committee will present and
answer questions on this vital effort, which can help prevent
outbreaks, drowning, and chemical injuries at aquatic facilities.

Cost is free with a full conference or one-day conference
registration to the NEHA 2013 AEC.
Space is limited.



Leave the NEHA AEC much better prepared to realize your career

goals and personal aspirations. Also be positioned to contribute
even more greatly to both your organization and your profession!
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Advancement

CREDENTIAL/
CERTIFICATION
COURSES AND EXAMS

Advance your expertise and career potential by obtaining a
NEHA credential or certification at the AEC. You may choose
to take just a credential/certification course, just an exam, or
both a course and an exam while at the NEHA AEC.

(Note: Only qualified applicants will be able to sit for an exam.)

Separate applications are required prior to registering for
courses and exams. Additional fees also apply. For applications,
deadlines to apply, and information on eligibility, visit
neha2013aec.org.

Certified Professional of Food Safety (CP-FS)

Sunday, July 7, 8:00am — 5:00pm and
Monday, July 8, 8:00am — 5:00pm

This two day refresher course is designed to enhance your
preparation for the NEHA CP-FS credential exam. Participants are
expected to have prior food safety knowledge and training equal to
the eligibility requirements to sit for the CP-FS exam. The course will
cover exam content areas as described in the job task analysis. The
instructor will be available during and after the course for questions.

Cost: $299 for members and $399 for nonmembers, which includes

the CP-FS Study Package (CP-FS Study Guide [2010 Edition], NEHA's
Professional Food Manager [Third Edition] book, and 2005 and 2009
FDA Food Codes on CD), a $145 value. Limit 45 people.

Exam: Tuesday, July 9, 8:00 — 10:00am

Registered Environmental Health Specialist/
Registered Sanitarian (REHS/RS)

Sunday & Monday, July 7 and 8, 8:00am — 5:00pm

This two-day refresher course is designed to enhance your
preparation for the NEHA REHS/RS credential exam. Participants

are expected to have a solid foundation of environmental health
knowledge and training equal to the eligibility requirements to sit for
the REHS/RS exam. This course alone is not enough to pass the
REHS/RS credential examination. The course will cover exam content
areas as described in the job task analysis. The instructor will be

available during and after the course for questions.

Cost: $429 for members and $529 for nonmembers, which includes
the REHS/RS Study Guide, a $179 value. Limit 50 people.

Exam: Tuesday, July 9, 8:00am — 12:00noon

Hazard Analysis and Critical Control Points
(HACCP) Manager Certification Course

Monday, July 8, 8:00am — 5:00pm

Managing food safety risks in a food service or food manufacturing
setting has never been more important. With new mandates on
preventive controls, food operations need to protect their liability

and livelihood by implementing food safety management plans to
reduce the risk of becoming involved in a food safety outbreak. This
course will provide participants with the information necessary to
implement an effective and dynamic HACCP program in any food
operation. The course will teach students how to identify, assess, and
reduce or eliminate potential food hazards by utilizing the principles of
HACCP. Students will gain the understanding to develop and manage
preventive control plans. Participants are expected to have prior

food safety knowledge. Previous training with a minimum of Certified
Professional Food Manager is recommended.

Cost: $249 for members and $299 for nonmembers, which includes
NEHA's HACCP: Managing Food Safety Hazards at the Retail Level,
and the national HACCP Manager Certification Exam, a $79 value.
Limit 45 people.

Exam: Tuesday, July 9, 8:00 — 10:00am

CONTINUING EDUCATION (CE) CREDITS

Earn up to 24 hours of CE contact hours (enough to meet your full
two-year NEHA professional credential requirement) by attending and
participating in the NEHA AEC. CEs can be fulfilled by attending:

e Training and educational sessions
e The Keynote Session

e Pre-Conference Workshops

e Credential Review Courses

e Educational sessions via the Virtual AEC while they are being shown
live during the AEC or as an archive after the AEC is over

For specific information about obtaining CEs at
the AEC, visit neha2013aec.org.
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NETWORKING

At the NEHA AEC, network with not only your environmental
health peers, but other experts and professionals from across

Friends. Contacts. Connections.

related industries (such as retail food, onsite wastewater, and

N Etwo rki N g sustainability) and government.

Strengthen your business and personal relationships and
build a network of colleagues you can call on at anytime!

How Can You Network at the NEHA AEC?

e Set up meetings with people you would like to meet before arriving at the
AEC by utilizing the Virtual AEC networking features

e Participate in the Community Volunteer Event on Monday afternoon. This
is the perfect opportunity to give back to the community hosting the AEC
while working with and getting to know your environmental health peers.

¢ Meet new people and enjoy time outside on the golf course during the
Golf Tournament Monday afternoon

e Reunite with friends at the always-exciting UL Event on Monday night

e Connect with exhibitors that will help you be more productive in your job
during the Exhibition Grand Opening & Party Tuesday night, and during
exhibit hall hours on Wednesday

e Collaborate with other environmental health professionals during policy
discussions at the Town Hall Assembly on Wednesday morning

e While at the Networking Luncheon on Thursday, discuss with other
environmental health professionals all that you've learned so far and what
you're excited to implement when you return to work

e During the final event of the AEC—the President’s Banquet—reconnect
with everyone you have met throughout the AEC and make a plan for
staying connected

e Stay connected to your friends and contacts after leaving the conference
using the networking features of the Virtual AEC

neha2013aec.org

3rd Annual Community
Volunteer Event

For more details and to sign up as
a volunteer, visit neha2013aec.org

FOUR MILE RUN CLEANUP
Monday, July 8, from 1:00- 4:30pm

The volunteer event is designed to give back
to the AEC host city community and enhance
NEHA'’s “green” efforts by helping to offset
the energy expenditures and greenhouse gas
emissions of holding a large conference. It is
also a great opportunity to get to know your
environmental health peers.

This year’s event will be a cleanup of a
nearby stretch of the Four Mile Run tidal
stream, which has been adopted by the
neighboring U.S. EPA’s Potomac Yards
Green Team. This portion of Four Mile Run
is contained in a hardened flood control
channel and marks a rough boundary
between Arlington County and the City

of Alexandria. Along this stretch of Four
Mile Run are neighborhoods, commercial
districts, and some industrial facilities,
including the Arlington County Water
Pollution Control Plant. NEHA will be
coordinating this community event with the
U.S. EPA Potomac Yards Green Team and
the City of Arlington, Virginia.

Volunteers will don work gloves and hiking
gear to remove litter and trash from the banks
and riparian habitat adjacent to the stream.
This is an important intervention in protecting
downstream areas, which include the Potomac
River, Chesapeake Bay, and the Atlantic
Ocean, from litter, debris, and pollution.
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Go Mobile!

Your smartphone provides you easy access
to all the same information that you can
access via the Web. With the Virtual AEC
mobile app your personalized schedule,
session information, interactive maps, and
attendee profiles, and exhibitor lists are
available in the palm of your hand!

Tips for Using the Virtual AEC

For a step-by-step guide on how to use the
NEHA Virtual AEC, visit neha2013aec.org/
virtual_experience.html.

-

SN NETWORKING

Experience the sights of Washington, DC, from a
different point of view at the Annual UL Event.
Monday, July 8 from 6:30 — 9:30pm

Join us for the Annual UL Event aboard a cruise ship similar to the riverboats

of Europe. Experience the sights of Washington, DC, as the ship glides past

the Washington Monument, Jefferson and Lincoln Memorials, and the Kennedy
Center. Take in the beauty of a centuries-old center of commerce, as seen from
the decks of merchant ships long ago. See the sights of Georgetown as the ship
turns around and heads back to the pier, but not before you venture out onto
the 464 square-foot marble dance floor to dance to the best music of every
generation. Or, for a more low-key end to the evening, enjoy the monuments one
more time from the quiet solitude of the 3,700 square-foot open upper deck.

The UL Event is not included in the registration pricing for the AEC. There is a
separate cost to attend this event and registration is required. To register for this
event, visit neha2013aec.org/register.html.

N VIRTUAL AEC

Enhance your learning experience whether you
attend the AEC or participate online from your
home or office via the Internet.

Register to attend the AEC in-person or virtually and use the Virtual AEC to:

e Create your own schedule. Browse a list of conference sessions and events, add
them to your schedule with the click of a button, export the schedule to your
Outlook calendar, and access via your mobile device.

e (For virtual attendees only) View 20-30 educational sessions live as they happen
at the AEC, and participate in sessions almost as if you were sitting in the room by
submitting your questions via chat

e Network with other environmental health professionals, speakers, and exhibitors
before, during, and after the conference

e Ask questions of other attendees, contribute to discussions, and post comments
for specific sessions using the discussion features

e Access video archives of educational sessions, as well as speaker presentations
and other materials after the AEC concludes

e Earn Continuing Education Credits



Customize Your
Learning Experience

The NEHA AEC offers so many different facets for you to choose from to customize your own learning
experience. From the multitude of environmental health topics discussed to the different learning
environments of the Lecture and Learning Lab to the option to attend in-person or virtually, the NEHA
AEC offers a fresh, progressive, and modern approach to training and education.

TRAINING Productivity. Efficiency. Effectiveness.

EDUCATION Knowledge. Understanding. Expertise.

NETWORKING Friends. Contacts. Connections.

POLICY INVOLVEMENT Voice. Collaboration. Influence.
ADVANCEMENT Careers. Aspirations. Respect.

MOTIVATION AND INSPIRATION Perspective. Leadership. Excellence.

WATCH

Join us online to learn what environmental health
professionals are saying ahout the NEHA AEC.

The NEHA AEC is so much more than a conference. It is the nexus for
environmental health training, education, networking, and advancement. It
is the event environmental health professionals attend to acquire practical
and real-world information and expertise. It is the event from which
environmental health professionals leave trained, motivated, inspired, and
empowered to further advance their organizations and themselves.

CONNECT

Follow NEHA on:

twitter.com, @nehaorg, #neha2013aec

-
"1 linkedin.com, National Environmental Health Association

f facebook.com/NEHA.org

neha2013aec.org
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what he will say! Though the point of his
presentation will be on lessons learned on
how to make decisions under stress (a situ-
ation that environmental health profession-
als face daily, which is why we asked Dr.
Allison to speak), I can only imagine what
else I will learn from him. Dr. Allison also
talks from an incredible experience base
that includes time advising U.S. presidents
on strategy and policy toward Russia and
Eastern Bloc nations and being a founding
dean of the Kennedy School at Harvard.

Michael Taylor, Jeff Farrar, and

Oscar Garrison

Michael Taylor is deputy commissioner for
foods at the Food and Drug Administration
(FDA), Dr. Jeff Farrar is the senior director
for intergovernmental affairs at FDA, and
Oscar Garrison is the division director at
the Georgia Department of Agriculture and
past president of the Association of Food
and Drug Officials. Since the implementa-
tion of the Food Safety Modernization Act
(FSMA)—the most sweeping new food
safety law in decades—we are watching and
even influencing the emergence of a remark-
able and unprecedented integrated food
safety system. These speakers will share with
us how this system is unfolding and what is
expected of food programs as they present on
the details of how FSMA is now being imple-
mented—knowledge that anyone in a food
safety program will find valuable.

Rebecca Morley and Eric Hornbuckle
Rebecca Morley is the executive director of
the National Center for Healthy Housing
and Eric Hornbuckle is the special assistant
to the director at the U.S. Department of
Housing and Urban Development. In these
two well informed and experienced housing
experts, attendees will have the opportunity
to learn about how housing can protect and
promote health and reduce costs under the
new and ambitious Affordable Care Act.
Housing is a huge issue when it comes to
health and we have two prominent experts
who will be with us to talk to you about
what healthy housing entails.

Janet Russell

Janet Russell is the president of NEHAs
sister environmental health association in
England, the Chartered Institute of Envi-

ronmental Health. In England, the envi-
ronmental health workforce has been cut
by an astounding 25%-35%. Janet has
experience working with the government
and delivering services and she will talk
about survival strategies to keep environ-
mental health alive and how services can
be sensibly delivered to protect the public.

* Adele Houghton

Adele Houghton is the president of Biositu
and she comes to our conference to talk to
us about how to build capacity within local
health departments around climate change
and human health, which is arguably one
of the most pressing of all environmental
issues health today. Her session has been
designed to be highly interactive. She will
explore with you how this issue can be
addressed without compromising already
stretched resources and where we can find
allies (some unlikely) to work with.

* Julie Becker

Dr. Julie Becker is an assistant professor at
the University of the Sciences of Philadel-
phia. She will be with us for two sessions:
one on what sustainability means and the
other on the scary and challenging issue of
pharmaceuticals in our environment. Julie
will help us to understand policies and
solutions that attendees can take home to
mitigate and address these contaminants in
their communities.

e Shawn Stevens

Shawn Stevens is a national food safety law-
yer with Gass Weber Mullins LLC. He will
conduct a preconference workshop about the
battleground where outbreak investigations,
regulatory enforcement, and civil litigation
intersect. He will also conduct a session that
will teach how to do a bulletproof outbreak
report that will withstand legal scrutiny and
be a model for others to follow. Hearing a
lawyer of his distinction will enable attend-
ees to really understand many of the legal
implications to their everyday work.

If space allowed, I could lay out similar
such profiles for all of our speakers as they
are all “noteworthy people.” Nonetheless, 1
hope this highlighting of a few of our speak-
ers stirs you enough to realize that its you
who stands to gain from this experience we
call a conference.

I'd be lying to you if I suddenly got dramatic
and said something like after shaking Bobby

Layne’s hand, I didn’t wash my hand for a week!
I can truthfully say, however, that I left my little
encounter with Bobby Layne a changed person.
In addition to claiming bragging rights among
my friends that T had met the great Bobby Layne,
I also remember a couple of other things about
that encounter that have never left me. One was
that he talked to me! Having a famous (note-
worthy) person actually talk to and show an
interest in me gave me a heightened sense of
affirmation, which made me feel really good. I
also remember having the realization that Bobby
Layne was actually a real living human being. In
other words, he wasn't a god. Rather he was just
aman ... but a man who had applied himself
in extraordinary ways to reach the pinnacle of
his profession. The lesson that made me a richer
person was the understanding that if he could
do that, so too could anyone else.

By the same token, in listening to and meet-
ing many of the Bobby Laynes that we feature
on our program, the opportunity is there for
you as well to go way beyond simply learn-
ing some new trick or kernel of knowledge.
The opportunity is there for you to better
understand not only environmental health
but also the world and your place in it. That’s
a very personal dividend and something you
seldom see noted in the reams of promotional
literature that accompany the marketing of all
kinds of conference events. And yet in the end,
I can think of no more compelling a reason
to attend an event like this than the opportu-
nity it affords for meaningful personal growth.
Here’s hoping that the Bobby Layne factor is as
strong for you as it has been for me ever since
I first met tlle real Bobby Layne! 2%

con & e

nfabian@neha.org

Did You know?

You can geviewldetailed
information akout the

training afid edlicational
sessions beipg offered
at the NERA 2013 AEC
online at neha2013aec.org/
SessionsAndEvents.
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here I was, at nine years of age, shak-
T ing the hand and getting the auto-

graph of Bobby Layne, a Detroit Lions
football legend. Layne was the first “famous”
person I had ever met. My dad had taken
me to some local event at a car dealership.
To attract more people, the dealership had
brought several Detroit Lions football players
in to meet and greet the public. It was clearly
an experience I have never forgotten.

Even though I was so young at that time, I
can still remember how excited I was. There
is just something exhilarating that goes with
meeting someone who has achieved some
kind of fame.

As the years have passed, I've never lost that
sense of excitement that attaches to meeting
famous, or perhaps better said, “noteworthy
people.” T will admit that my definition of
“noteworthy people” has changed consider-
ably. For a nine-year-old boy, Bobby Layne
was a god! Rest assured that I long ago left
behind that kind of hero worship.

But I haven't left behind that feeling of
anticipation and excitement that goes with
meeting, and especially listening to, people
who have something special or illuminating
to say. Even better are those rare opportuni-
ties when I actually have the chance to ask
these people questions that are meaningful
to me. Somehow, these experiences make my
life richer and more informed. And if growth
is truly one of the greatest fulfillments to life,
how can one not be grateful for such experi-
ences? I certainly am.

I mention all this as a way to talk to you
on a more personal level about what NEHA’
upcoming Annual Educational Conference
(AEC) really offers you. Yes, our confer-
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The Bobby Layne Factor,
the NEHA Annual Educational
Conference, and You!

The Bobby Layne
factor represents
nothing less than
the opportunity to
enrich one’s life.

ence offers what you would expect, such as
a healthy measure of important networking,
training, and learning opportunities, as well
as the chance to become involved in a wide
assortment of association undertakings that
this year (since we are in Washington, DC)
will focus heavily on policy development. But
as worthy as these and other related benefits
are (such as the experience of just being in
our nation’s capital, where one can access
more spectacular free experiences than in any
other city in America), that’s not where I'm
going with this column. Rather there’s some-
thing much more personal that makes for the
ultimate take away from a conference experi-
ence such as the one NEHA puts on. Draw-

ing from my life story, I'm going to call it the
Bobby Layne factor! The Bobby Layne factor
represents nothing less than the opportunity
to enrich ones life.

What many people don’t know is how delib-
erate we are in developing our AEC program.
Trust me, randomly selected names aren't just
put into available slots. Rather, we very care-
fully consider the topics we want to cover and
then who the right people are for those topics.
More to the point, we've been looking for (and
finding) almost 200 different Bobby Laynes for
you to meet, ask questions of, learn from ...
and to be transformed by.

Let me be as clear as I can be on this point.
We take seriously our responsibility to provide
a training and educational experience that will
ensure that your knowledge of, and skills in,
environmental health (and related relevant
topics) remain solid. In addition, as we are in
Washington, DC, this year, we have made the
extra effort to enlighten you on environmental
health policy (policy is one of the facets that
makes up our entire AEC program and this
year we are giving that facet extra attention).

But more than anything else, we've worked
this year to field a slate of speakers who are
“noteworthy” and who afford you the very
personal opportunity for growth, and quite
frankly, a richer life. For example:

¢ Graham Allison

In the history on humankind, no event has
ever occurred where the stakes were higher
and the very survival of the human race
was at stake than the Cuban missile crisis.
The world’s foremost authority on that cri-
sis will be delivering the keynote speech at
our conference. Already I can’t wait to hear
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& good reasons why your department

should consider HealthSpace.

HealthSpace

is the safe and
affordable

choice

Serving Environmental Health Departments since 1998

More state-wide systems deployed than any other company
in the field

Retained every client department since
inception (No one has ever left)

Knowledgeable staff with years and
years of environmental health experience

Leader in mobile inspection and
iPad technology

Scalable pricing formula making
HealthSpace affordable for small
county health departments

Verifiable reputation
for responsive and
effective service

Configurable systems to match
your organization’s workflow
and business rules

Envirointel

MAMNAGER

H EA LT H HealthSpace Envirolntel Manager
HARMONIZED INTELLIGENCE provides the busy professional with
Intelligence and the ability to get

HealthSpace provides data and communication management systems for Envi- more done with less work.

ronmental and Public Health organizations across North America. HealthSpace
Envirolntel Manager is a proprietary system with design architecture that makes
it easy to configure to meet the needs of the organization.

For more information please visit us at:

www.healthspace.com




