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Slow cooling of
hot foods is a
common pathogen
proliferation factor
contributing to
restaurant-related
outbreaks of
foodborne illness.
While the Food
and Drug Adminis-
tration model Food
Code provides guidelines and recommenda-
tions on proper cooling methods, restaurants
continue to struggle with proper cooling of
foods. This month’s cover guest commentary,
“Tools and Techniques to Promote Proper
Food Cooling in Restaurants,” provides
restaurant operators and health department
inspectors with methods to maximize cool-
ing efforts. Additionally, a simple mathematic
equation has been developed to help restau-
rant operators and health department inspec-
tors to estimate the cooling rates of foods.
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Erratum

In the January/February 2022 Journal of Environ-
mental Health (volume 84, number 6), the feature
article, “Understanding Public Health Worker
Beliefs About Radon Gas Exposure” by P Nwako
and M.L. D'Abundo, had an incorrect column label
in Table 3 on pages 26 and 27. The correct column
label for the far-right column is “Strongly Dis-
agree,” not “Strongly Agree” as was published.
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YOUR ASSOCIATION

» PRESIDENT’'S MESSAGE

Roy Kroeger, REHS

nvironmental health is a topic that is
Enear and dear to my heart. It is some-

thing that | have been doing for nearly
three decades. We have more than one dozen
different environmental health programs in
my office, from food safety to water qual-
ity and vector control to land use. These
programs are all essential and matter to our
public. An area of environmental health that
I believe is just as important yet seldomly ad-
dressed is climate change.

Yes, | know many people will ask how a
local health department in a community of
one hundred thousand people can make a dif-
ference in climate change? It won't even make
a blip on the screen in the short term. Con-
sider that food regulations started locally in
European communities and at the state level
in the U.S. Small wastewater regulations were
also created locally in Egypt hundreds of years
ago. We need more local and state jurisdic-
tions to start looking proactively at climate
change to make a difference. Policies at local
levels will evolve and become more common
on the national stage. No policy maker wants
to rock the boat, but community advocacy
and authentic leadership can start making a
difference. | feel environmental health can and
should be part of that change.

So, what can local environmental health
departments do to improve climate change?
First and foremost, we need to engage in
the conversation. Environmental health
professionals know their communities and
should be aware of the community issues.
Take, for example, land use ordinances:
when these rules are revised, we should be
at the table encouraging building officials
and elected officials to adopt code sections

6 Volume 84 ¢ Number 7

It’s Time to Get Involved

In Climate Change

Like it or not,
climate change has
become the issue
of our lifetime.

that can help reduce climate change. These
sections may include parts of the energy
code or green building codes. Solar panels
and private windmills are used in my part
of the country to reduce heating costs, but
they also help reduce carbon dioxide. These
codes are being used to reduce the types of
heating sources that emit greenhouse gases.
The codes are also being used to encour-
age developers to create more mixed-use
developments, which minimizes the need
of residents to drive across town for their
most basic needs. Land-use planning can also
increase nonmotorized transportation routes
and encourage improved parking spots for
alternative fuel vehicles. There are hundreds
of ideas to reduce greenhouse gas emissions
locally and environmental health should be a
leading advocate for these changes.

I could write pages and pages of stories on
how extreme weather events have damaged
the economy from flooding, fires, droughts,
disease, and air quality issues. Extreme
weather events have caused taxpayers to
spend trillions of dollars on recovery from
adverse events. The recent fires in Boulder
County, Colorado, are the latest events where
over 1,000 homes were destroyed and nearly

200 homes and businesses were damaged.
Many residents will be out of jobs, many have
lost their transportation to get to those jobs
that remain, and the residents have become
dependent on the community to care for
them until they recover.

Extreme weather events are a huge detri-
ment to many environmental health pro-
grams because our environmental health
resources turn from doing our routine work
to being a significant participant in recovery
efforts. Regardless of the disaster—flood, fire,
disease, etc.—we have to drop many of our
routine inspections that generate revenue
for our programs and start mitigating prob-
lems in restaurants, schools, homes, or other
places. Most often, these efforts do not sup-
port our budgets.

Rather than focusing on the negatives that
climate change has on the economy, | prefer
to look at the economic opportunities cre-
ated with investment into climate change
initiatives. A recent study conducted at the
request of the G20 Finance Ministers by the
Carbon Disclosure Project was reported in
Forbes (Ellsmoor, 2019). The report states
that there are at least 2.1 trillion dollars of
business opportunities in climate change
according to nearly one half of the top 500
global companies mentioned in the report.
The potential considers the losses that could
be in the hundreds of billions due to shifting
technologies and the migration of employees
from one sector to another (Ellsmoor, 2019).

Climate change is a divisive political issue
in the U.S. and worldwide, but so much com-
mon ground can build the foundation of
change. | am not supportive of the extreme
gloom and doom projections that the earth



will come to an end or that entire nations will
be wiped off the face of the planet by a cer-
tain date. These projections are scare tactics
that often do more harm than good. Regard-
less of your political affiliation, no one wants
to continue having extreme weather events,
nor do they want to have to spend money and
use resources to recover from them. People
are losing their lives and no one wants to lose
a loved one to a disaster.

There are many who disagree that humans
are responsible for climate change. Whether
that is true or not, the facts are that the cli-
mate is changing. Some people may argue
that climate change is only a cycle, and again
I say if that is true or not, we are only on this
planet for a minimal amount of time and we
need to do what we can to improve the world

for younger generations. Regardless of who
or what the cause is, the responsible solution
is to try and improve the situation.

We, as environmental health professionals,
have the knowledge and influence of policy
makers and our communities to make a dif-
ference. We have friends and professional
peers that are experts or know of experts we
can turn to for more information. As public
health professionals, we are responsible for
participating in the conversation and rep-
resenting our communities with all envi-
ronmental health issues, including climate
change. Like it or not, climate change has
become the issue of our lifetime.

The National Environmental Health Asso-
ciation (NEHA) is committed to making
a difference in the climate change debate.

For more information on that commitment,
please look at the climate change informa-
tion on the NEHA website at www.neha.org/
climate-change. s

President@neha’org
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» GUEST COMMENTARY

Tools and Techniques to
"> . Promote Proper Food

Cooling Iin Restaurants

A b St Fa Ct Slow cooling of hot foods is a common pathogen
proliferation factor contributing to restaurant-related outbreaks. The Food
and Drug Administration (FDA) model Food Code provides guidelines on the
time and temperatures needed for proper cooling and recommends several
methods to facilitate rapid food cooling. Restaurants continue to struggle
with proper cooling even given these guidelines (Hedeen & Smith, 2020).
Research summarized in this guest commentary indicates that portioning
foods into containers with a depth of <3 in. and ventilating the containers
during the cooling process promote rapid cooling. Restaurant operators and
health department inspectors could use these cooling methods to maximize
cooling efforts. Additionally, a simple method (using a mathematical
equation) could help restaurant operators and inspectors to estimate the
cooling rates of foods. This simple method uses only two food temperatures
taken at any two points in the cooling process (using the equation [Log(T, -
T df) -Log(T,-T df)]/(St) to estimate whether the food is expected to meet FDA
cooling guidelines. This method allows operators and inspectors to identify
foods unlikely to meet FDA guidelines and take corrective actions on those
foods without having to monitor food temperatures for the entire cooling
process, which typically takes 6 hr. More research is underway to further

refine aspects of this method.

Introduction

Improper cooling of hot food by restaurants
is a significant cause of foodborne illness out-
breaks (Brown et al., 2012). Cooling hot foods
too slowly is one of the most common patho-
gen proliferation factors contributing to res-
taurant-related outbreaks (Gould et al., 2013).
Of the 251 outbreaks that occurred during
2014-2016, 10% had improper cooling as a
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contributing factor to the outbreak (Lipcsei et
al., 2019). Hot foods should be cooled rapidly
to minimize pathogen proliferation and subse-
quent foodborne illness risk.

The Food and Drug Administration (FDA)
model Food Code (Section 3-501.14) provides
guidelines for retail and foodservice estab-
lishments to cool foods classified as needing
time and temperature control for safety. These

Nicole D. Hedeen, MS, RS
Environmental Health Division,
Minnesota Department of Health

Donald Schaffner, PhD
Food Science Department,
Rutgers University

Laura Green Brown, PhD

National Center for Environmental Health,
Centers for Disease Control

and Prevention

guidelines state that foods must be cooled
from 135 °F (57 °C) to 70 °F (21 °C) within
2 hr, and from 135 °F (57 °C) to 41 °F (5 °C)
within a total of 6 hr or less (U.S. Depart-
ment of Health and Human Services, 2017).
To help reduce foodborne illness risk, the
Food Code also recommends several methods
to promote rapid food cooling. These meth-
ods include separating food into smaller por-
tions; stirring food in a container placed in
an ice water bath; adding ice as an ingredient;
and placing food in shallow pans, in contain-
ers that promote heat transfer, and in rapid
cooling equipment. Even with these guide-
lines, restaurants continue to struggle with
proper cooling (Hedeen & Smith, 2020).
And as a model code for regulating retail and
food service establishments, the Food Code
does not specify how to apply cooling meth-
ods in varying situations or whether some
methods are better than others.

The Food Code recommends that retail food
establishments verify that their cooling prac-
tices are effective as well as monitor and record
food temperatures during the cooling process,
but research suggests that many establish-
ments do not always engage in these practices
(Brown et al., 2012; Hedeen & Smith, 2020).
A study by FDA (2018) found that cooling
practices did not meet FDA guidelines at least
once in 72% of 273 full-service restaurants
where cooling was observed.

Cooling is difficult for operators and
inspectors to assess because of the time
required to adequately monitor the cool-
ing process. Restaurant operators work in
a dynamic and busy environment, and fre-



FIGURE 1

Equation to Calculate the Cooling Rate of a Food
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quent monitoring of temperatures is not
always feasible. Multiple factors influence an
operator’s ability to monitor food tempera-
tures to ensure proper cooling. These factors
can include insufficient staffing, the time of
day foods are cooled (e.g., early or late shifts),
and how busy a restaurant is throughout the
day (Green & Selman, 2005). Inspectors are
typically in an establishment for fewer than
the 6 hr needed to document proper cooling.
Other options for assessing proper cooling
include discussions with the restaurant man-
ager, review of temperature logs to determine
cooling start time, and subsequent compari-
son with food time and temperatures taken
during the inspection. Use of thermocouples
and data loggers for later retrieval or return-
ing later in person to continue the inspection
and check temperatures are other options,
although inspectors cannot always conduct
multiple visits to an establishment during a
day. Focusing on specific cooling methods,
rather than the full cooling process, might be
another way to identify cooling issues during
routine inspections.

Identification of practices that best pro-
mote proper food cooling can support opera-
tors and inspectors in their efforts to cool

food properly. Research conducted by the
Centers for Disease Control and Prevention’s
Environmental Health Specialists Network
(EHS-Net), Rutgers University, and the Min-
nesota Department of Health has identified
two common themes described next regard-
ing cooling methods that ensure proper cool-
ing (Hedeen & Smith, 2020; Igo et al., 2021,
Schaffner et al., 2015).

Shallow Depth and Ventilation
Schaffner et al. (2015) examined 596 food
items being cooled in refrigerators in 410
restaurants. They measured the temperature
of these foods at two time points, approxi-
mately 80 min apart, and used modeling to
determine the cooling rates and compliance
with Food Code guidelines. Foods not actively
monitored by food workers were more than
twice as likely to cool more slowly than rec-
ommended in the Food Code. Foods stored at
a container depth >3 in. were twice as likely
to cool more slowly than specified in the Food
Code. Moreover, unventilated foods were
almost twice as likely to cool more slowly
than specified in the Food Code.

Hedeen and Smith (2020) used data log-
gers to collect time and temperature data

points at 5-min intervals for 34 cooling food
items. They plotted the data points to form a
cooling curve for each food item. They then
assessed the cooling curves of the foods and
found that those cooled in containers with
a depth <3 in. were more likely to meet the
first cooling parameter (i.e., 140 °F to 70 °F
within 2 hr) than those cooled in containers
with a depth >3 in. (p = .035). As almost all
the food items in this study were ventilated,
the relationship between ventilation and
cooling rates was not evaluated. Using these
same cooling curves, Igo et al. (2021) also
found that food depth has a strong influence
on cooling and verified that containers with
a food depth >3 in. were more likely to have
cooling rates slower than the cooling rate
specified in the Food Code.

Using containers with a depth of <3 in. and
ventilating foods during refrigerated cooling
(as recommended in Section 3-501.15 of the
Food Code) are simple ways for operators to
maximize cooling efforts. They also serve as
indicators for inspectors to assess cooling at
restaurants. The extra space needed to use
shallow pans and ventilation is a potential
drawback; to address this drawback, restau-
rants could small-batch recipes or use speed
racks in walk-in coolers.

Two-Point Temperature
Monitoring
Schaffner et al. (2015) identified a simple
two-point method to measure cooling rates in
restaurants and identify cooling issues. This
method was developed using on-site obser-
vations of cooling food times and tempera-
tures. Operators and inspectors can use this
method to quickly determine if the cooling
method used is expected to cool foods prop-
erly before the entire 6-hr period has elapsed.
The equation to calculate the cooling rate
of a food is [Log(T, - T,) - Log(T, - T,)1/ot,
where T, and T, are any two temperatures
measured during the cooling process, T is
the driving force temperature (i.e., the tem-
perature of the cooling environment), and
Ot is the time between the two temperature
measurements (Figure 1). When the tem-
perature and time values from the Food Code
guidelines for food cooling results are plugged
into this equation, and a driving force of 37
°F is assumed, this produces the best fit (i.e.,
highest R2 value). The slope of this best-fit line
equates to a cooling rate of 0.23 when time

March 2022 e Journal of Environmental Health 9



ADVANCEMENT OF THE SCIENCE

is measured in hours (or 0.0039 when time
is measured in minutes). Thus, a food with a
cooling rate faster or equal to 0.23 would meet
Food Code recommendations, but a rate slower
than 0.23 would not (lgo et al., 2021; Schaff-
ner et al., 2015). Under some circumstances,
the driving force will not be constant, which
can influence the cooling rate estimate.

Igo et al. (2021) used cooling curves for
29 different foods that were collected in 25
different restaurants to verify the two-point
rate calculation method. Cooling curves were
divided into two categories: typical and atyp-
ical. Curves were considered atypical when
they had many dips and peaks, which are typ-
ically caused by stirring the food or changing
the cooling method. Most cooling curves (21
out of 29) were considered typical (i.e., log
linear rate changes with time). Atypical cool-
ing curves (8 of 29) had non-log linear rate
changes with time resulting from stirring or
other factors.

Almost all typical cooling curves identi-
fied had highly predictable cooling rates (Igo
et al., 2021). Among 9 foods with typical
cooling curves that did not meet the cool-
ing times recommended in the Food Code,
the two-point model identified 6 as having
slow cooling rates and 3 as having marginal
cooling rates; among 12 foods identified by
the two-point model as having acceptable
cooling rates, 10 met the cooling times rec-
ommended in the Food Code. Among 8 foods
that were considered to have atypical cooling
curves, 6 failed to meet the cooling times rec-
ommended in the Food Code. These findings
indicate that for most foods that are cooling
at a steady rate (e.g., not stirred, not moved
to a different environment), taking only two

temperature measurements at any point in
the cooling process should reliably indicate
whether the food is going to meet the cooling
guidelines in the Food Code.

During routine inspections, this two-point
method could help inspectors identify cool-
ing issues. Specifically, when inspectors see
a food item cooling, they could note an ini-
tial time and temperature of the food. Then
they could take a second temperature read-
ing, preferably at the end of their inspection
to allow for the greatest elapsed time between
the two temperature readings. The simple
equation described previously would enable
inspectors to estimate the cooling rate. They
could use the calculated rate to determine
whether the cooling rate of the food is pre-
dicted to follow the recommendations in the
Food Code. Inspectors could use this tool to
educate restaurant operators. If the equation
predicts that a food will not cool within the
guidelines of the Food Code, the inspector
could discuss alternative cooling methods
with operators and develop a plan for prop-
erly cooling the food. Operators could also
use this method to help verify whether their
cooling process is effective or to evaluate the
effect of changes in their process.

Additional research is needed to potentially
determine ideal times during the cooling pro-
cess when inspectors should take the two tem-
perature readings (i.e., between 135 °F and 70
°F and then again after the food is below 70
°F). Differences in time between the two tem-
perature measurements also might affect the
outcome (e.g., are measurements 60 min apart
better than measurements 15 min apart?).

Foodborne disease outbreaks resulting
from improper cooling continue to occur

(Lipcsei et al., 2019). Proper cooling is
sometimes difficult for restaurants to accom-
plish and for inspectors to verify. Although
the Food Code provides valuable informa-
tion on suggested cooling methods, beyond
specifying to monitor temperatures, it does
not provide guidance on determining how
cooling is to take place. Logging continuous
time and temperature data is an ideal way
to determine if foods are cooled correctly,
but this process is not always practical for
operators or inspectors. Portioning foods
into containers with a depth <3 in. and ven-
tilating them during the cooling process are
best practices that can promote rapid cool-
ing and that restaurants can easily apply. As
described in this study, calculating cooling
rates to determine if foods meet FDA Food
Code recommendations is one way that
operators and inspectors can determine if
a cooling method can be expected to work
without having to monitor a food for the
entire 6-hr cooling process. More research
is underway to further refine aspects of this
method. @&

Disclaimer: The findings and conclusions
in this guest commentary are those of the
authors and do not necessarily represent
the views of the Centers for Disease Control
and Prevention or the Agency for Toxic Sub-
stances and Disease Registry.
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Extreme Winter Storms:
Environmental Impacts of
Public Utility Policies

on Vulnerable Populations

A b St ra Ct Winter Storm Uri, one of the coldest in decades,
brought snow and ice to Texas along with record subfreezing temperatures
for 5 days February 13-17, 2021, and was followed by Winter Storm Viola,
which brought more of the same February 18-19, 2021. Millions of Texans
lost electricity and clean, running water for several days, which some suggest
was due in part to a state-regulated energy market. Many Texas schools shut
down for the entire week, as the death toll rose from these storms due to
hypothermia and exposure, carbon monoxide poisoning, fire, drowning, and
poor road conditions. Not only were COVID-19 vaccinations halted due to
impassable roads but also Texas hospitals struggled to provide electricity
and water pressure needed to perform life-saving medical treatments for
their patients. The purpose of this article is to provide an overview of the
historic winter storm event, identify vulnerable populations and key public
health policies, and highlight the potential environmental public health

risks associated with the storms.

Introduction

This article examines the impact of Winter
Storms Uri and Viola on vulnerable popula-
tions in Texas as well as the impact of public
utility policies, highlighting those related
to the Texas electrical grid and the Electric
Reliability Council of Texas (ERCOT). Win-
ter storms are defined as a weather event
in which the main types of precipitation
are snow, sleet, or freezing rain. There are
clear links between the storms and increased
injuries and deaths statewide from Febru-
ary 13-17, 2021, particularly in areas with
people of lower socioeconomic status. Sev-
eral lawsuits have been filed against ERCOT.
We evaluated the role of public utility policy
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in the negative health outcomes related to
the winter storms and the impact of nearly
5 million Texans losing power and 14.5 mil-
lion Texans being subjected to boil water
notices. The final report from the Disaster
Mortality Surveillance Unit of the Texas
Department of State Health Service identi-
fied 246 deaths related to the winter storms
in Texas, with mortalities ranging in age
from infancy to 102 years, across 77 coun-
ties (Svitek, 2022). Experts suggest, how-
ever, that the true mortality rate from the
storms cannot be accurately calculated and
the actual death toll was likely much higher
at closer to 700 storm-related deaths (Svi-
tek, 2022).
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Winter Storms Uri and Viola

in Texas

While the effects of Winter Storm Uri were
felt coast to coast February 12-16, 2021, no
state was hit harder than Texas in terms of
loss of infrastructure and negative health
outcomes. Snow covered 80% of the state,
with 4 in. of snow and ice recorded in both
Dallas and Houston, two of the largest cit-
ies in Texas (weather.com, 2021a). In Austin,
the state capital, it snowed 6.4 in., the larg-
est amount since 1949. Right after, Winter
Storm Viola hit and lasted February 17-19,
2021. In some cases, this additional snow
and ice accumulation led to structural fail-
ures and the collapse of roofs (weather.com,
2021b). In Del Rio, Texas, which typically
gets 1.2 in. of snow each year, a record 9 in.
of snow fell in a 24-hr period due to Viola
(weather.com, 2021b).

Both storms wreaked havoc on Texas
roadways and Texans endured record low
temperatures while approximately 11% of
the state and more than 4.5 million people
lost power, many for several days (Pollock,
2021; Popovich et al., 2021, PowerOutage.
us, 2022). Figure 1 was created with a
combination of freely available data on the
ERCOT power-grid and records of COVID-
19 case rates in Texas counties provided by
the Texas Department of State Health Ser-
vices. We completed a literature review of
Texas storm-related research and articles
during February 2021.

Discussion
The Texas Department of State Health Ser-
vices reports that 246 Texans lost their lives



FIGURE 1

(2021). ERCOT = Electric Reliability Council of Texas.

Texas County Power Outages and COVID-19 Risk Levels During
Winter Storm Uri on February 16, 2021
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to the storms in a myriad of ways including
hypothermia, carbon monoxide poisoning,
falling on the ice, vehicular accidents on icy
roads, fires, and failure of medical equip-
ment due to lack of water pressure; hypo-
thermia was the leading cause of death from
the storms (Findell, 2021; Svitek, 2022).
Texas has 254 counties and officials in each
county are responsible for investigating
and determining if deaths were related to
the 2021 winter storms. Overall, 31.3% of
counties reported storm-related deaths (Svi-
tek, 2022).

The 246 cases identified by county officials
are then reevaluated by state epidemiologists
to determine an overall count. Robert Jensen,
head of a company that helps to assess death
counts after disasters such as Hurricane
Katrina, said in an interview with the Houston
Chronicle, “Mass fatalities scare people, and
they're very political. | don't think it’s inten-
tionally misleading, it's just a very screwed-
up process” (Findell, 2021).

Electric Reliability Council of Texas
Regulations

Texas is the only state in the U.S. with an
independent, state-regulated power grid.
The Federal Power Act, enacted in 1935 by
President Franklin Roosevelt, created the
Federal Power Commission (FPC) that regu-
lates electricity sales across state lines (Kim,
2021). By keeping Texas's power usage sepa-
rate, the state avoids being subjected to FPC
policies and regulations. FPC regulations
require weatherized and winterized pipelines
and equipment; every other power grid in the
U.S. goes beyond these minimal regulations
to also maintain weatherized back-up genera-
tors (Schuetz et al., 2021).

Despite devastating damage from a win-
ter storm 10 years ago, Texas did not win-
terize and weatherize its systems to prevent
a repeat of that disaster (Eiserer & Trahan,
2021). Texas created ERCOT in 1970 after a
series of blackouts caused serious damage in
the Northeastern U.S. ERCOT is tasked with

maintaining system reliability, facilitating a
competitive wholesale market and a competi-
tive retail market, and ensuring open access
to transmission of electricity with the state
(Chute, 2021).

Then 5 years later the state created the
Public Utility Commission (PUC). The com-
mission consists of three members who are
appointed by the Texas governor and legis-
lature to help regulate Texas utilities (Chute,
2021). The Texas legislature has appointed
committees to address electrical failures more
than once over the last two decades; however,
instead of winterizing or weatherizing the
power grid or setting resiliency standards, the
only significant changes made were to double
the maximum payment per mega-watt hour
to $9,000 (Chute, 2021; Texas House Select
Committee, 2009).

Governor Greg Abbott called the 2021 fail-
ure of ERCOT unacceptable and requested
another state congressional committee to
investigate the power outages following the
2021 storms (Chappell, 2021). As the win-
ter storms ended, the governor worked with
PUC to temporarily stop any Texans from los-
ing water or electricity due to their inability
to pay and temporarily stopped billing for
electricity after one Texan reported being
charged $16,752 (Pollock, 2021). ERCOT
initially was directed by PUC to raise electric-
ity prices during the winter storms (Chute,
2021). ERCOT said it could have been much
worse—even with more than 4.5 million
Texans losing power, they said they were
moments away from a total system collapse
that would have left much of Texas without
power for months (Schuetz et al., 2021).

The ERCOT board is composed of 13 mem-
bers, many of whom are not Texans, and most
of whom are former industry executives. For
reportedly working between 5 and 15 hr/
week at ERCOT, board members earned five-
to-six-figure salaries, peaking with CEO Bill
Magness's salary of $883,000, according to
publicly available 2018 tax records. ERCOT
stands by their decision to stop electrical ser-
vice and to ensure rolling blackouts during
the winter storms; however, many Texans are
suing ERCOT as well as their specific elec-
trical provider for storm-related deaths and
injuries (Findell, 2021).

Sovereign immunity prevents key gov-
ernmental agencies from being sued and
is granted to select agencies to avoid the
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disruptions from lawsuits in vital govern-
mental services, such as utilities. Because
ERCOT is derived from PUC, which enjoys
sovereign immunity, ERCOT argues that
they too should be exempt from liability
(Electric Reliability Council v. Panda Power,
2018). In March 2021, the Texas Supreme
Court delivered a five to four decision,
ruling that they cannot decide if ERCOT
has sovereign immunity or not (Electric
Reliability Council v. Panda Power, 2021).
The question of ERCOT’ ability to avoid
lawsuits is still being hashed out in Texas
appellate courts. Like the Texas Supreme
Court, the state’s Fourth Court of Appeals
also avoided ruling on ERCOT's potential
sovereign immunity and instead directed
plaintiffs to go before the Texas PUC before
pursuing litigation (Tomaso, 2021). As of
January 2022, 170 lawsuits with over 400
plaintiffs have been filed against utility
companies and ERCOT due to outages dur-
ing the 2021 Texas winter storms. Many of
these lawsuits, however, are stuck in a hold-
ing pattern awaiting higher courts to rule
on the two key questions of immunity and
duty of the utility providers and grid opera-
tors (Despart, 2022).

Vulnerable Populations and
Environmental Hazards

In addition to nearly 5 million Texans losing
power, 14.5 million Texans were instructed
to boil water before using it for drinking or
cooking, and many had no water at all. The
loss of power and water led to negative health
impacts, especially among the most vulner-
able populations including children, older
adults, and low-income individuals. Among
the most vulnerable populations, those who
suffer from poor mental health are often left
out of the conversation.

Mental Health Effects

Exposure to natural disasters such as Winter
Storms Uri and Viola can exacerbate mental
health problems in vulnerable populations
(Amstadter et al., 2009; DeSalvo et al., 2007;
Kessler et al., 2005; Neria et al., 2008). In the
aftermath of other natural diasters, evidence
has shown that more than one year follow-
ing the event, anxiety and mood disorders
are substantially elevated and related men-
tal health conditions are broadly distributed
among the population.
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Those who experienced Hurricane Katrina
are prime examples. Individuals experienced
storm-related physical illness or injury, phys-
ical adversity, and property loss. For Mis-
sissippi residents who were affected, there
was an increased prevalence of self-reported
psychological and physical intimate partner
violence. For all individuals affected by Hur-
ricane Katrina, self-reported poor physical
health has been correlated with self-reported
poor mental health after the storm (DeSalvo
et al., 2007). If these effects are the natural
course after experiencing such a horrific
event, what should we expect for those who
experienced Winter Storms Uri and Viola?

If one were to think in the context of a dose-
response relationship, the magnitude of the
response of those affected will be determined
by the amount of exposure (here the dose).
In short, the mental health challenges experi-
enced by storm survivors will be decided by
the type of exposure, the length of the expo-
sure, and the ongoing stressors related to the
exposure. We've seen these trends and pat-
terns before upon the examination of the after-
math of other storms. For example, elevated
levels of post-traumatic stress disorder (PTSD)
and psychological distress among vulnerable
populations have also been observed up to
five years after a hurricane (Tracy et al., 2011).
Moreover, researchers have suggested that
slow government responses may have exacer-
bated mental health problems and argued that
an efficient emergency response can help to
minimize the mental health impacts of natural
disasters (Schneider, 2008).

There is also that nagging challenge of
displacement. Those who were uprooted by
Winter Storms Uri and Viola, especially those
who experienced loss, could be at risk for
short- and long-term mental health effects.
Evacuees often experience increased risk
of short-term acute stress disorder, while
populations who are displaced or who expe-
rienced or witnessed traumatic events are
at increased risk of long-term mental health
effects, including PTSD, depression, anxiety,
and suicidal ideation (Cepeda et al., 2010;
Kunii et al., 2016; Orui et al., 2018). Women,
Blacks, and those with prior psychiatric his-
tory, poor physical health, and weak social
networks have been identified as particularly
vulnerable (Benevolenza & DeRigne, 2019).
There is also an increased risk for substance
use among these groups. Were the vulnerable

populations that were affected by Uri and
Viola subject to the same challenges?

While the literature has been clear that
there is a relationship between traumatic
events and mental health challenges, the rela-
tionship has been elucidated using a limited
methodology of cross-sectional studies (Stein
et al., 2010; Tashiro et al., 2021; Thomas &
Savoy, 2014). As a result, a complete story
could not be told. That is, prestorm men-
tal health challenges such as depression or
PTSD levels could not always be ascertained.
Hence, conclusions are limited about cause—
effect relationships between storms and sub-
sequent mental health outcomes. In order for
prevention of poor outcomes and ill effects,
ongoing mental health surveillance, appro-
priate intervention, and adaptation strategies
must be a priority.

Fire and Carbon Monoxide Poisoning

In response to the coldest night in Houston
in 32 years, many Texans without power
resorted to BBQ pits, gas grills, gas powered
generators, space heaters, fireplaces, lan-
terns, and candles for light and warmth (Wu,
2021a). These alternative heating sources, in
turn, led to more than 700 reports of carbon
monoxide poisonings and multiple fires in
Harris County and surrounding areas, which
ultimately resulted in multiple injuries and
deaths (Edwards, 2021a; Slater, 2021; Wu,
2021a). Additionally, the siphoning of gaso-
line for use in many of these alternative heat-
ing sources likely resulted in increased inci-
dence of gasoline exposure for individuals
obtaining the gasoline, as well as for family
members (Cox et al., 2008). Further, efforts
to insulate dwellings by closing windows
and vents likely increased residents’ expo-
sure to combustion byproducts (Igbal et al.,
2012; Johnson-Arbor et al., 2014). Lack of
ventilation likely also increased the risk of
fire in dwellings as heat created by alterna-
tive heat sources was unevenly distributed
and was prevented from ventilating properly
(Edwards, 2021a; Kalifa, 2021).

Women and children in particular, because
they spend more time in the home, are at
increased risk of exposure to carbon monox-
ide and other combustion byproducts (Igbal
et al., 2012). Children’s smaller body mass
also puts them at greater risk of toxin-related
health outcomes at similar exposure levels
and durations (Friis, 2018; Igbal et al., 2012).



Lack of health literacy and education may
have played a role as well; many Texans went
to their cars for warmth and to access power
to charge their cell phones—but oftentimes
they left their garage doors down, which
resulted in carbon monoxide poisonings and
deaths (Powell et al., 2021).

Plumbing Insurance Claims

Without electricity to maintain heat, unin-
sulated water pipes in homes and businesses
froze and burst, causing injury and property
damage, as well as resulting in 13 to 15 mil-
lion Texans lacking a supply of fresh water
for drinking, cooking, and bathing (Edwards,
2021b; Texas Seeks Relief, 2021). According
to the Texas Department of Insurance, more
than 400,000 insurance claims were made in
response to the winter storms due to dam-
age from burst pipes and fires from alterna-
tive heat sources; the majority were resolved
within 1 month of the initial filing (New,
2021; Wu, 2021b). In 2020, the property
damage on average in Texas from a frozen,
burst pipe was approximately $15,500, which
includes damages to floors, ceilings, drywall,
and plumbing (Wu, 2021b). The cost of
the deductible for Texans who were already
strapped for cash during the pandemic could
prove insurmountable. Likewise, there are
still long wait times for plumbers and con-
tractors (Wu, 2021b). Houston does not
require renters to have renters' insurance;
therefore, while the property itself may be
fixed by landlords, many Texans who lost
personal property and do not carry renters’
insurance did not have funds to replace their
clothing and furniture that was damaged by
the storms (Wu, 2021b).

Hypothermia

While death from hypothermia is relatively
rare in the U.S. and extremely rare in Texas,
several instances of death from it occurred
during the winter storms in Texans ages
11-95 years. Hypothermia is diagnosed when
a person’s body temperature falls below 95 °F
and when the core temperature falls to 82
°F or lower, individuals typically fall uncon-
scious and go into cardiac arrest (Powell et
al., 2021). This occurrence most often hap-
pens when people are out in the elements,
but in the case of these winter storms and due
to the power outages, it happened to people
sleeping in their homes (Powell et al., 2021).

Additionally, water pipe bursts released
large amounts of frigid water into homes and
businesses, further decreasing people’s abil-
ity to keep warm as their clothing and bodies
were soaked with water (Texas Seeks Relief,
2021). Lack of potable water and power
within many Texans' homes also caused many
people to travel to university campuses, sta-
diums, and grocery stores in search of filtered
water and fuel for heat (Kalifa, 2021). This
lack of utilities put many Texans at increased
risk of hypothermia as they spent prolonged
periods waiting in lines in the cold and snow.
While a vast majority of Texans were at risk
of hypothermia due to poor weatherproof-
ing, several groups were put at increased risk.
Children, due to their small body mass, are at
increased risk of hypothermia even at similar
ambient temperatures and exposure dura-
tions (Friis, 2018; McDonnell Nieto del Rio
etal., 2021).

Moreover, the winter storms were particu-
larly dangerous for Texans with lower socio-
economic status, as well as for racial and
ethnic minorities who experienced increased
power outages and have less protective hous-
ing (Ura & Garnham, 2021). People with
jobs who are in lower economic levels face
instability of access to electricity necessary
for heating: juggling rent payments and util-
ity payments from month to month, many of
these individuals had their power shut off due
to missed payments when the winter storms
hit (Desmond, 2016). More affordable hous-
ing in Texas is usually farther away from areas
(i.e., cities and larger towns) with vital infra-
structure such as hospitals, which are also the
area’s structures that are most likely to main-
tain power (Ura & Garnham, 2021). Similarly,
public transportation throughout the state
shut down during the storm, and without
access to their own vehicles or public trans-
portation, those in areas farther away from cit-
ies and larger towns could not reach warming
centers. Further exacerbating the problem, the
majority of winter-weather communications
by Texas officials were broadcast only in Eng-
lish (Ura & Garnham, 2021).

Disproportionate numbers of people who
are Black or Hispanic live in older neighbor-
hoods in dwellings that are less protected from
winter weather due to failing insulation and
plumbing (Ura & Garnham, 2021). Research
suggests that due to a lack of enforcement
of civil rights laws, racial segregation in the

housing market persists (Hahn et al., 2018).
Moreover, the pandemic has affected Black
and Hispanic communities harder with
higher morbidity and mortality rates related
to COVID-19 (Ura & Garnham, 2021). A
U.S. national survey showed that compared
with White adults, Black and Hispanic adults
are not only at an increased risk of infection
from COVID-19 but also have increased risks
for hospitalization and death from the dis-
ease (Nifio et al, 2021). Additionally, vaccine
efforts in Texas were delayed because of the
storms. Not only were patients and clinicians
unable to travel but also the supply chain was
disrupted due to icy roads. Likewise, electrical
failures to cooling units caused the loss of a
number of vaccines due to the failure to main-
tain the required storage temperatures for the
Pfizer and Moderna vaccines.

Hospitalizations
Texas hospitals faced increased patient vol-
ume from storm-related injuries along with
approximately 27,900 new confirmed cases
of COVID-19 in the state during the period of
Winter Storms Uri and Viola (Texas Depart-
ment of State Health Services, 2021; Texas
Seeks Relief, 2021). Additionally, poor road
conditions created supply chain issues that
likely limited hospitals’ access to necessary
supplies such as IV bags and personal pro-
tective equipment (Kalifa, 2021; Lobo et al.,
2019; Norros et al., 2016). Outpatient clin-
ics and dialysis centers whose infrastructure
had been compromised referred patients to
nearby hospitals still in operation, and inpa-
tient hospitals whose infrastructure had been
compromised struggled to evacuate patients
to other sites for continued care (Kalifa,
2021; Texas Seeks Relief, 2021). This com-
bination of high patient volume and reduced
healthcare resources likely limited access to
healthcare in the aftermath of Uri and Viola.
While many people experience reduced
access to care for conditions including hypo-
thermia, carbon monoxide poisoning, and
foodborne illness in the wake of winter
storms, individuals with chronic illnesses are
affected more severely due to their preexist-
ing need for healthcare services independent
of storm conditions. Poison control center
data can improve epidemiological surveil-
lance after a natural disaster when hospital
and clinical sites are unavailable or unutilized
(Wolkin et al., 2014). Dialysis patients, for
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instance, require regular blood transfusions
to filter toxins from their body in the absence
of kidney function; when hospitals experience
shortages of warmed, treated water necessary
for running dialysis machines (Texas Seeks
Relief, 2021), these patients risk toxin accu-
mulation and its consequent effects. Addition-
ally, individuals with lung conditions require
oxygen supplies to prevent their blood oxygen
levels from dropping too severely; if hospi-
tals cannot receive new shipments of oxygen
tanks or store existing ones, these individuals
might lose access to these medical equipment
resources that are necessary to their health
(Texas Seeks Relief, 2021).

Nursing Homes and Assisted Living Facilities
Similarly, nursing home residents face
increased risk for infection and death from
COVID-19 (Foxhall, 2021). Therefore, the
loss of power and water was particularly con-
cerning for this population. Texas requires
nursing homes to maintain generators for life-
support machines and emergency systems,
but not HVAC units. Many nursing homes
had generators, but found that not all of them
worked, and many were not strong enough to
maintain heat throughout the entire building,
which resulted in selective heating and the
grouping of residents together in the areas
that maintained heat (Foxhall, 2021).
Fortunately, nursing home residents and
older adults in Texas were among the first
to be vaccinated, which offered additional
protection from the virus. Without heat,
temperatures inside some facilities dropped
into the 50s (Foxhall, 2021). Texas nurs-
ing homes, however, were innovative, using
multiple blankets, donated hats and gloves,
and in some cases socks for mittens (Fox-
hall, 2021). Administrators and staff in
many locations slept on site to help trouble-
shoot winter-weather related problems. One
nursing home administrator called in family
members to help with resident food service
when employees could not travel to work
due to impassable roads (Foxhall, 2021).
Maintaining a healthy environment without
running water and electricity affected laun-
dry, dishwashers, refrigeration, plumbing
and toilet flushing, and medical equipment.
Of the 3,220 nursing homes and assisted liv-
ing facilities in Texas, only 64 evacuated, in
part due to poor road conditions (Foxhall,
2021). Approximately, 600 nursing homes
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in Texas reported power outages or property
damage related to the winter storms (Fox-
hall, 2021).

Foodborne and Waterborne Illness

In addition to increased risk of hypother-
mia and potential exposure to combustion
byproducts, the loss of power experienced
in Texas likely increased residents’ exposure
to foodborne and waterborne illnesses. The
power outages spanned the state and com-
promised water treatment systems (Edwards,
2021b; Texas Seeks Relief, 2021), which led
to an inability to remove spilled toxins or
pathogens from the water supply (Cox et al.,
2008). These compromised water treatment
systems likely led to increased rates of toxic
exposure and waterborne gastrointestinal
diseases (McKay & Scharman, 2015).

In the absence of power, perishable items
cannot be preserved at safe temperatures or
cooked to kill off any pathogenic bacteria and
thus food supplies can become compromised
(Kalifa, 2021; McKay & Scharman, 2015).
Individuals who consume contaminated
foods unknowingly can be at greater risk of
food poisoning and other gastrointestinal
diseases. Children again are at disproportion-
ate risk of foodborne and waterborne illness
due to their smaller body mass: with smaller
blood volumes and lower counts of affected
tissue cells, children experience more severe
effects than adults from similar levels of
exposure to pathogens and waterborne tox-
ins (Friis, 2018; Igbal et al., 2012). While
boil water notices eliminate biological con-
taminants, chemicals are still present (Rat-
napradipa et al., 2018).

Road Conditions

The adverse weather conditions also created
risks for Texans outside the bounds of their
homes. Winter storms such as Uri and Viola
create dangerous road conditions that pose
significant risks for vehicle users. As temper-
atures fall below freezing, friction between
tires and the road decrease because of ice
formation, which increases the incidence of
vehicle crashes (Lobo et al., 2019). Addi-
tionally, snowfall and icy surfaces contribute
to greater roadway congestion as vehicles
reduce their speed to maintain control (Kal-
ifa, 2021; Lobo et al., 2019). The combina-
tion of congestion and reduced vehicle con-
trol results in crash risk increases of between

470% and 740% (Norros et al., 2016). While
departments of transportation frequently
advise against travel during winter storms,
many people must brave these hazards due to
their occupation.

Truck drivers represent a significant risk
group, as their occupation necessitates con-
stant use of roadways during work hours.
Additionally, truck drivers are often impor-
tant links in supply chains that connect peo-
ple with important resources such as food and
medicine, and they cannot simply take days
off when inclement weather arises. Similarly,
many other service sector workers are put at
increased risk of a vehicle crash because of
the nature of their occupation. Many of these
positions necessitate their physical presence
at their workplace, precluding them from
working from home during winter storms
(Kalifa, 2021). Furthermore, community
design, which increasingly separates one’s
residence from their workplace (Heaton et
al., 2010), increases many workers’ exposure
to dangerous road conditions as they must
travel further to and from work.

Conclusion

The Winter Storms Uri and Viola have in
combination caused considerable damage
across the U.S., and this damage was particu-
larly severe in Texas, due in part to the state’s
deregulated energy market. While the injury
and illness left in the wake of these storms
was in part because of individual-level fac-
tors such as winter safety knowledge and
individual risk perception, it is apparent that
structural and environmental factors in Texas
had a significant effect on people’s health out-
comes during the winter storms. By identify-
ing vulnerable groups that are disproportion-
ately affected by storm-related environmental
risk factors as well as key public policies
influencing these environmental risk factors,
state emergency response organizations can
make better, actionable recommendations
about preparation for and response to future
weather-related disasters. #%
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Horse Owner Practices and Equine

and Human Arboviral Encephalitis
In North Carolina

A b S t rac t Researchers have long studied comparative medicine
related to the One Health approach (Centers for Disease Control and
Prevention, 2021a). An element of the One Health approach suggests
that animals can serve as early-warning sentinels for infectious diseases
in humans. In this study we compare cases of human and equine Eastern
equine encephalitis (EEE), human West Nile neuroinvasive disease
(WNND), and equine West Nile fever (WNF)/WNND reported during 2008-
2018 in North Carolina. West Nile is a priority zoonotic disease in need
of more investigation. We documented year-to-year variation in human
and equine cases and noted a relative increase in WNND in 2016-2018.
We detected a correlation between numbers of human and equine cases of
EEE. We also surveyed North Carolina equine owners to assess vaccination
practices, knowledge, and concern about mosquitoes and EEE and WN
virus transmission. Most owners (93%) reported vaccinating their horses
against these viruses. Equine owners and those who work with horses were
minimally concerned about their own health risks related to mosquitoes and
associated diseases. Mosquitoes were considered a nuisance during some
types of farm activities. Respondents occasionally protected themselves from
mosquito exposure by wearing long-sleeved shirts/pants and/or permethrin-
treated clothing, self-applying repellent, and/or applying insecticides to
properties via barrier treatments. There remains a clear need to effectively
communicate the risks of arboviral diseases and the benefits of personal

protection measures.

Introduction

Exotic and native zoonoses continue to
threaten human and animal health, chang-
ing the landscape of mosquito-borne disease
in the U.S. over the last 20 years. There are
frequent human outbreaks associated with
exotic mosquito-borne pathogens such as the
zoonotic West Nile virus (WNV), as well as
intermittent focal outbreaks of anthroponotic
chikungunya, dengue, and Zika viruses
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(Rosenberg et al., 2018). Native mosquito-
borne viruses—such as La Crosse virus and
particularly Eastern equine encephalitis virus
(EEEV), one of the deadliest mosquito-borne
pathogens—continue to cause substantial
human morbidity and mortality. EEEV and
WNYV can infect equines, causing significant
mortality. Although these diseases are vac-
cine-preventable in equines, cases are regu-
larly reported each year.
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WNV (family Flaviviridae) was first iso-
lated in 1937 in Uganda. There were sporadic
and major outbreaks during the 1990s, mainly
in the Mediterranean Basin and Europe (Fall
et al., 2017). This virus emerged in the U.S.
in 1999 and has since spread throughout the
Americas (Grinev et al., 2017; Kramer et al.,
2019). Subsequent studies have revealed that
nonhuman hosts include horses, dogs, cats,
chickens, and livestock (e.g., cattle); however,
these animals, like humans, are “dead-end”
hosts for WNV, as their viremias do not sup-
port secondary transmission (Bosco-Lauth &
Bowen, 2019).

Culex spp. of mosquitoes are the pri-
mary enzootic and epizootic vectors of
WNV. In late summer after key bird spe-
cies (i.e., American robins) migrate, Culex
spp. become more opportunistic in their
blood feeding habits, feeding on mammals,
including humans (Hamer et al., 2009). WN
fever (WNF) and WN neuroinvasive disease
(WNND; encephalitis) cases, however, peak
in humans and equines in late summer and
early fall in some areas; this pattern could be
due to amplification of WNV in Cx. pipiens
populations in July and August (Hamer et al.,
2009; Kilpatrick et al., 2006).

In the U.S., equines account for approxi-
mately 97% of reported cases of WNND in
nonhuman mammalians (American Associa-
tion of Equine Practitioners, 2021; Centers



for Disease Control and Prevention [CDC],
2021b). Overt clinical manifestations of WNV
infection in equines include weakness, ataxia,
and muscle fasciculation. WNV infections,
however, can also result in exclusively neu-
rological symptoms, with approximately 10%
of infected equines having neurological disor-
ders (Bunning et al., 2002; Castillo-Olivares
& Wood, 2004). Since 1999, there have been
multiple WNF/WNND outbreaks in equines
in the U.S. In 2002, there were approximately
15,000 laboratory-confirmed equine cases
in the U.S. (CDC, 2002). In 2003, however,
the U.S. Department of Agriculture reported
WNF/WNND in approximately 4,000 equines
from 41 states, with the lower rate that year
attributed to widespread vaccination (Castillo-
Olivares & Wood, 2004).

EEEV (family Togaviridae) also causes neu-
roinvasive disease in humans and equines. This
virus is maintained in nature by a mosquito-
bird enzootic transmission cycle in freshwater
hardwood swamps that involves the mosquito
Culiseta melanura Coquillett as the primary
enzootic vector (CDC, 2021c; Soghigian et al.,
2018). In the U.S., EEEV was first recognized
in 1931 following the deaths of 75 equines
after encephalitic illnesses, although reports of
epidemics of equine deaths like EEE have been
reported since the early 19th century (Giltner
& Shahan, 1933; Kumar et al., 2018). EEEV is
endemic in the U.S. and generally found east of
the Mississippi River (Calisher, 1994; Heiber-
lein-Larson et al., 2019). In North Carolina,
EEE was first reported in 1955 in veterinary
cases (i.e., pheasants) (Alexander & Murray,
1958). Infection from EEEV can result in mor-
bidity and high mortality rates in equines (80—
90% mortality, long-term neurological sequelae
in 66% of survivors) and humans (30-70%
mortality, long-term neurological sequelae in
30% of survivors) (Goodman et al., 2015; Por-
ter et al., 2017; Young et al., 2008).

Human EEE cases are rare in the U.S.
(approximately 11 cases/year); however, vet-
erinary infections are common, with equines
averaging 169 cases/year between 2005 and
2019 (CDC, 2021c; U.S. Department of Agri-
culture, 2021). Unvaccinated equines are vul-
nerable to EEEV infection and are likely to
die within a few days after symptoms begin.
Clinical symptoms include muscle fascicu-
lation, sleepiness, and a weak or staggering
gait (Louisiana State University Agricultural
Center, 2005).

While there are no commercially available
vaccines to protect humans against WNV or
EEEV infection, there are equine vaccines
(Bosco-Lauth & Bowen, 2019). More than
300,000 equines live in North Carolina and
this industry is valued at approximately $2
billion/year (www.horsecouncil.org).

Overreliance on insecticides, resulting in
the emergence of widespread insecticide resis-
tance, has advanced the need for integrated
mosquito management programs to control
vector species (Rose, 2001). Integrated mos-
quito management programs should make
control decisions based on evidence obtained
from surveillance to protect public and vet-
erinary health from diseases such as WNF
WNND, and EEE. In states such as North
Carolina where funding may be limited for
arboviral and mosquito surveillance, however,
effective and timely communication between
mosquito control programs, agriculture offi-
cials, and public/environmental health per-
sonnel can be lacking. One Health recognizes
that humans, animals, and the environment
are interconnected (CDC, 2020). Thus, using
existing or systematic placement of animals
as sentinels could help in predicting, control-
ling, and preventing human cases of WNF
WNND, and EEE.

In this study, we assess whether equine and
human cases of these diseases are correlated
in time. As equine vaccines are available and
could affect the relationship between equine
and human cases, we also measured knowl-
edge, concern, and vaccination practices of
North Carolina equine owners with respect
to mosquito-borne diseases.

Methods

Data for EEE, WNE, and WNND

for 2008-2018

We gathered data for EEE, WNF and
WNND in North Carolina for 2008-2018.
Reports from the North Carolina Department
of Health and Human Services (NC DHHYS)
were analyzed for veterinary (equine) and
human (neuroinvasive only) cases. Deiden-
tified countyicity level data (including onset
dates) were obtained. We obtained human
surveillance data for EEE and WNND from
the North Carolina Electronic Disease Sur-
veillance System (NCEDSS) via a data use
agreement (DUA) established between East
Carolina University and the Division of

Public Health within NC DHHS (UMCIRB
18-001987). Human cases are reported
using standard case definitions (https:/ndc.
services.cdc.gov). In North Carolina, only
neuroinvasive human cases (WNND) attrib-
uted to WNV infection are reported, unlike
some other states that also report non-neu-
roinvasive human cases (i.e., WNF). We also
obtained veterinary data from NC DHHS but
a DUA was not required. Veterinary cases in
North Carolina do not follow the same case
definitions as human cases (www.ncagr.gov/
vet/vetdis.htm), as any veterinary case is
reportable (not solely neuroinvasive cases).

We also analyzed the publicly available
Centers for Disease Control and Prevention
(CDC) ArboNET human and equine surveil-
lance data and compared the human data to
the NCEDSS databases to check reporting
accuracy for WNND and EEE cases. Human
and veterinary cases were deidentified to
show onset dates and city/county informa-
tion only.

Survey of Equine Farms

We developed an 18-question survey
(UCMIRB 18-001987; see the Supplemental
Appendix at www.neha.org/jeh/supplemental
for the survey) in Qualtrics for distribution
via email, Facebook, and/or postal mail to
North Carolina equine farms. Equine farms
in North Carolina are not required to regis-
ter with the North Carolina Department of
Agriculture and Consumer Services, thus
we developed a contact list for North Caro-
lina equine farms using internet searches
and other publicly available databases (e.g.,
North Carolina Horse Council). We defined
an equine farm as any operation with at
least one equine and tracked the number of
equines at each farm in the survey.

Respondents of surveys administered
via email or other online delivery method
entered their responses directly into Qual-
trics. Investigators manually entered survey
data received by postal mail into Qualtrics.
Results were tabulated and displayed graphi-
cally to evaluate trends for specific survey
questions of interest.

We offered each participant a $10 gift card
to encourage participation. There were 416
surveys deployed to equine farms in North
Carolina (112 to the western region, 136
to the central region, and 168 to the east-
ern region) and 314 of these were delivered
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successfully (i.e., not returned due to inac-
curate contact information). Of the 416 total
surveys, 260 surveys were sent via email. A
total of 232 surveys were emailed successful,
with 16 emails bounced back due to inac-
tive email accounts and 12 emails delivered
to multiple individuals from the same farm.
An additional 94 surveys were sent via postal
mail (12 were returned as undeliverable) and
62 surveys were sent via Facebook or other
social media platforms.

Statistical Analyses

Statistical analyses were carried out using SAS
with an o = .05. Temporal trends in case inci-
dence were visualized in bar charts between
months (month of disease onset), years, and
counties. Pearson correlation analyses were
conducted to determine the extent to which
equine and human cases were correlated in
each year. Fisher’s exact tests were used to
analyze gender differences between human
cases of EEE and WNND.

Results

EEE, WNE and WNND in North
Carolina, 2008-2018

For 2008-2018, 26 North Carolina counties
(3 from the western region, 10 from the cen-
tral region, and 13 from the eastern region)
experienced at least one human case attrib-
uted to infection with either EEEV or WNV,
with WNND cases observed statewide and
EEE more common in central and eastern
regions (Figure 1). In North Carolina, only
neuroinvasive cases are reported in humans;
thus, case data obtained refer to WNND.
Reported human cases of WNND ranged from
0-10 cases/year during 2008-2018 (10-year
mean = 3.6 cases/year; Figure 2). In contrast,
reported cases of WNF/WNND in equines
were lower during 2008-2018 (10-year mean
= 1.3 cases/year; Figure 2). While equine cases
were reported between September and Octo-
ber, reported human WNND cases ranged
from May-November. Humans and equines
experienced an increase in cases of WNND
and WNF/WNND, respectively, over the last
3 years of the study (i.e., 2016-2018). Most
of the time, reported human cases of WNND
occurred during the same year of reported
equine cases of WNF/WNND, except for 2
years (i.e., 2011 and 2014) when no human
WNND cases were reported.
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FIGURE 1

Distribution of Human West Nile Neuroinvasive Disease (WNND) and
Eastern Equine Encephalitis (EEE) in North Carolina, 2008-2018
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Similar to WNF/WNND, both humans and
equines had reported cases of EEE between
2008 and 2018 (Figure 2). The mean number
of reported human EEE cases, however, was
lower (10-year mean = 0.73 cases/year). Few
demographic patterns were associated with
human cases of WNND and EEE, although
there was a significant gender difference in

human EEE cases (100% men, 0% women, p
= .014). Equine EEE cases were significantly
higher (10-year mean = 9.67 cases/year) than
human cases. For 2008-2018, there was a
significant correlation between equine and
human EEE cases (r = .30, p =.002, 95% con-
fidence interval [0.29, 0.31]). In general, years
in which at least one human EEE case was




| TABLE 1

Actions Taken by Survey Respondents to Protect Against Mosquitoes

Respondents 95% ClI
# (%)

Removal of empty containers such as tires, 62 (83) [72.6, 89.6]
flowerpots, and bird baths

Cleaning gutters or removing leaves, pine needles, 55 (73) [62.4,82.1]
and other debris

Use of drainage system for stormwater such 52 (69) [68.2, 78.6]
as ditches

Personal protection by wearing repellent 52 (69) [58.2, 78.6]
Personal application of insecticides targeting 37 (49) [38.3, 60.4]
mosquitoes

Personal protection by wearing appropriate clothing 34 (45) [34.6, 56.6]
Hiring professional mosquito control services to 4 (5) [2.1,12.9]
conduct pesticide treatments *

Note. CI = confidence interval.

* For example, Pest Arrest, Mosquito Tek, and county mosquito control programs.

reported experienced at least 3 times as many
equine EEE cases—with the exception of
2016, when there were more reported human
cases of EEE than equine cases by 2:1 (Figure
2). See the Supplemental Figures (51-54) and
Table (S1) Appendix at www.neha.org/jeh/
supplemental for additional information.

Comparison of ArboNET and NCEDSS
CDC maintains a database (ArboNET) of
arbovirus surveillance for human and
veterinary cases, mosquitoes, dead birds, and
other sentinel animals (wwwn.cdc.gov/
arbonet/Maps/ADB_Diseases_Map/index.
html). Analysis of human WNND data
retrieved from NCEDSS and ArboNET
showed a discrepancy in reporting for North
Carolinain 2013 during the period of study—
in 2013 NCEDSS reported WNND human
cases in four counties (Nash, Wilson, Meck-
lenburg, Johnston) but ArboNET showed
WNND human cases in three counties (Nash,
Wilson, Mecklenburg). Nevertheless, data
sets reported in the two surveillance systems
were comparable.

Survey of Equine Farms

Surveys (N = 84, 26.7% response rate) were
used to determine equine vaccination knowl-
edge and use in North Carolina. We received
84 surveys, of which 9 respondents answered

only the consent question. Hence, we cal-
culated an overall response rate of 24% (75
responses/314 successfully delivered sur-
veys). Most respondents (n = 48, 64%) stated
they had >15 equines, while others had
11-15 equines (n = 14, 19%), 5-10 equines
(n=9, 12%), or <4 equines (n = 4, 5%).

Awareness of equine vaccines for the
prevention of WNF/WNND and EEE was
reported by most respondents (n = 73, 97%).
Most (n = 72, 96%) reported their equines
had not experienced illness associated with
WNF/WNND and EEE. For those indicating
equine illness, two equines died due to EEEV
infection and one equine contracted WNV
and lived, but with long-term health issues.
Most respondents vaccinated equines against
WNV and EEEV each year via a veterinarian
(n=50, 67%) or by administering the vaccine
on their own (n =20, 27%). Some (n =5, 7%),
however, did not vaccinate their equines for
the following reasons: too expensive, vaccine
does not work, mosquito-borne diseases are
not an issue, one equine previously had an
adverse reaction to the vaccine.

Many indicated it was very important (n =
39, 52%) or important (n = 30, 40%) to protect
equines from mosquitoes, whereas only 6 (8%)
stated this protection was unimportant. Thus,
respondents and equines were protected from
mosquito bites using various means (Table 1).

Respondents were concerned about the health
of equines related to mosquito-borne disease
with most (n = 39, 52%) reporting in the agree
or strongly agree category. Some were not
concerned with equine health related to mos-
quito-borne disease, with 20 (27%) reporting
in the disagree or strongly disagree categories.
See the Supplemental Figures (S5-S8) Appen-
dix at www.neha.org/jeh/supplemental for
additional information.

Discussion

We found a correlation between the year-to-
year numbers of human and equine cases
of EEE during the period of study. Onset of
EEE symptoms in humans typically occur
within 4-10 days of a mosquito bite, while
onset occurs within 5 days for equines (CDC,
2021c; Louisiana State Agricultural Center,
2005). A previous study identified use of
clinical signs along with month of occur-
rence as indicators of prevalence of WNV
infections (Leblond & Lecollinet, 2017; Sae-
german et al., 2014). Hence, unvaccinated
equines might be good sentinels for human
EEE cases. A few weeks of warning lead time
could elicit a mosquito-control response by
public health and veterinary health agencies,
possibly preventing or limiting human cases.

Case data in North Carolina for these dis-
eases should be monitored and compared
with national trends. It is possible that infor-
mation from North Carolina could be used
to help other jurisdictions or states that con-
duct similar analyses. A multiyear study on
EEEV in New York, for example, showed four
adjacent counties with similar patterns of
transmission over time (Oliver et al., 2020).
Communication with mosquito control pro-
grams (MCPs) and public health and veteri-
nary health agencies should be facilitated for
timely response to potential mosquito-borne
disease threats.

In 2018, WNV was the most common cause
of human neuroinvasive arboviral disease (92%
of cases) in the U.S. (McDonald et al., 2019).
The same study showed the number of U.S.
WNND cases in 2018 was approximately 25%
higher than annual cases reported from 2008-
2017. Historical and real-time data can be used
to help develop action thresholds applied in
operational MCPs at the local level (Nasci &
Mutebi, 2019); however, complex interactions
of factors contributing to WNV and EEEV
transmission and epidemiology can compli-
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cate risk predictions. It has been suggested that
Florida, which has year-round EEEV trans-
mission, is a major source of EEE epizootics
in the Northeastern U.S. (Heberlein-Larson
et al., 2019). North Carolina and other states
should take advantage of wide-scale monitor-
ing of arboviral disease in other states, such as
Florida, to improve its own risk predictions.
Adequate response in an early warning
system requires organized and effective mos-
quito control infrastructure. There is, how-
ever, a general lack of funding for mosquito
surveillance and control programs in many
areas of the U.S., including North Carolina
(Del Rosario et al., 2014; Vazquez-Prokopec
et al., 2010) and this gap in resources could
prevent the effective use of an early warning
arboviral disease system in North Carolina. A
survey by the National Association of County
and City Health Officials (2017) assessed
1,906 MCPs in the U.S. and classified 84%
of the programs as needing improvement.
Lack of sustained funding for North Caro-
lina MCPs remains a significant public health
issue that should be addressed to protect pub-
lic health (Del Rosario et al., 2014). Reactive
rather than proactive approaches in mosquito
control can be costly and usually occur after
human and/or animal cases have happened
(Nasci & Mutebi, 2019). Long-term surveil-
lance systems should be instituted to monitor
a) mosquito abundance and b) virus presence
in mosquitoes and/or sentinel animals with
an action plan implemented when threshold
levels are reached (Nasci & Mutebi, 2019).
Another element to an early warning system
can be arbovirus surveillance in mosquitoes.
Due to the lack of sustained and structured
funding for MCPs in North Carolina, how-
ever, only a few programs routinely submit
mosquito samples for arbovirus testing to
NC DHHS and there has not been a standard-

ized tracking method for reporting and using
these data to inform operational control deci-
sions. Therefore, these incomplete data are not
included, and the tracking method should be
improved for the future. Currently in North
Carolina, no MCPs use sentinel chickens for
arbovirus surveillance (e.g., WNV, EEEV),
although many used them in the early 2000s.

We acknowledge limitations of this study,
including the relatively low response rate,
which potentially could be improved in
future studies by increasing the number of
surveys administered and providing addi-
tional incentives for completion of the sur-
veys. Furthermore, as North Carolina reports
only neuroinvasive human cases of WN, data
for non-neuroinvasive human cases is under-
reported and this issue could limit compari-
sons in areas where both WNF and WNND
are jointly occurring. Data on mosquito pool
testing for WNV and EEEV were not avail-
able and would have improved the study’s
spatiotemporal comparisons.

Conclusion
The survey of equine owners in North
Carolina that we conducted demonstrates a
lack of concern for mosquito exposure and
arboviral disease for the equine owners per-
sonally. Equine vaccination rates reported
were high (93%), thereby possibly reduc-
ing some concern for disease and likely
decreasing the sensitivity of an equine-trig-
gered early warning system. Further stud-
ies could conduct mosquito surveillance
at equine farms across North Carolina to
determine seasonality and abundance of
mosquitoes likely to be involved in WNV
and EEEV transmission.

Supplemental assessment of blood-fed
mosquitoes could be utilized in determining
blood-feeding hosts. In this study, equine EEE

cases were significantly higher than human
cases and equine and human EEE cases were
significantly correlated in 2008-2018. Our
study findings indicate that, in years when
human EEE cases were reported, there are at
least 3 times as many equine EEE cases. We
analyzed a span of 10 years in this study; how-
ever, analyses of additional years would also be
beneficial to examine trends over time. Taken
together, these tools can be used to underscore
the importance of equine vaccinations.

In summary, we found: a) numbers of
human and equine cases of EEE were corre-
lated in most years of the study (2008-2018),
but this correlation was not found for WNF/
WNND; b) communication with MCPs and
public health and veterinary health agencies
should be facilitated for timely response to
potential mosquito-borne disease threats; and
€) most equine owner participants reported
vaccinating equines against EEEV and WNV
and were minimally concerned about their
own health risks related to mosquitoes and
associated diseases. %

Acknowledgements: The authors thank the
many equine farm owners who participated in
our survey. We are thankful to the anonymous
reviewers who provided valuable construc-
tive feedback. This study was funded by the
Southeast Center for Agricultural Health and
Injury Prevention (Subaward #13210001070-
19-129) to Dr. Stephanie L. Richards.

Corresponding Author: Stephanie L. Rich-
ards, Professor, Environmental Health Sci-
ences, Department of Health Education and
Promotion, Environmental Health Program,
College of Health and Human Performance,
East Carolina University, 3403 Carol Belk
Building, 300 Curry Court, Greenville, NC
27858. Email: richardss@ecu.edu.

References

Alexander, E.R., & Murray, W.A. (1958). Arthropod-borne encepha-
litis in 1956. Public Health Reports, 73(4), 329-339. https://doi.

0rg/10.2307/4590107

American Association of Equine Practitioners. (2021). West Nile
virus. https://aaep.org/guidelines/vaccination-guidelines/core-

vaccination-guidelines/west-nile-virus

Bosco-Lauth, A.M., & Bowen, R.A. (2019). West Nile virus: Veteri-
nary health and vaccine development. Journal of Medical Entomol-
ogy, 56(6), 1463-1466. https://doi.org/10.1093/jme/tjz125

Bunning, M.L., Bowen, R.A., Cropp, C.B., Sullivan, K.G., Davis, B.S.,
Komar, N., Godsey, M.S., Baker, D., Hettler, D.L., Holmes, D.A.,
Biggerstaff, B.J., & Mitchell, C.J. (2002). Experimental infection
of horses with West Nile virus. Emerging Infectious Diseases, 8(4),
380-386. https://doi.org/10.3201/eid0804.010239

A

24 Volume 84 ¢ Number 7



References

Calisher, C.H. (1994). Medically important arboviruses of the
United States and Canada. Clinical Microbiology Reviews, 7(1),
89-116. https://doi.org/10.1128/cmr.7.1.89

Castillo-Olivares, J., & Wood, J. (2004). West Nile infection
of horses. Veterinary Research, 35(4), 467-483. https://doi.
0rg/10.1051/vetres:2004022

Centers for Disease Control and Prevention. (2002). Provisional
surveillance summary of the West Nile virus epidemic—United
States, January—November 2002. Morbidity and Mortality Weekly
Report, 51(50), 1129-1133. https://www.cdc.gov/mmwr/preview/
mmwrhtml/mm5150al.htm

Centers for Disease Control and Prevention. (2020). One Health
zoonotic disease prioritization: US workshop. https://www.cdc.gov/
onehealth/what-we-do/zoonotic-disease-prioritization/us-work
shops.html

Centers for Disease Control and Prevention. (2021a). One Health.
https://www.cdc.gov/onehealth/index.html

Centers for Disease Control and Prevention. (2021b). West Nile
virus. https://www.cdc.gov/westnile/

Centers for Disease Control and Prevention. (2021c). Eastern equine
encephalitis: Statistics and maps. https://www.cdc.gov/eastern
equineencephalitis/tech/epi.html

Del Rosario, K., Richards, S.L., Anderson, A.L., & Balanay, J.G.
(2014). Current status of mosquito control programs in North
Carolina: The need for cost-effectiveness analysis. Journal of Envi-
ronmental Health, 76(8), 8-15.

Fall, G., Di Paola, N., Faye, M., Dia, M., Freire, C., Loucoubar, C.,
Zanotto, P, Faye, O., & Sall, A.A. (2017). Biological and phyloge-
netic characteristics of West African lineages of West Nile virus.
PLOS Neglected Tropical Diseases, 11(11), e0006078. https://doi.
0rg/10.1371/journal.pntd.0006078

Giltner, L.T., & Shahan, M.S. (1933). The immunological relation-
ship of eastern and western strains of equine encephalomyeli-
tis virus. Science, 78(2034), 587-588. https://doi.org/10.1126/
science.78.2034.587.b

Goodman, C.H., Russell, B.J., Velez, J.0., Laven, J.J., Bagarozzi, D.A.,
Jr., Moon, J.L., Bedi, K., & Johnson, B.W. (2015). Production of
a Sindbis/Eastern equine encephalitis chimeric virus inactivated
cell culture antigen. Journal of Virological Methods, 223, 19-24.
https://doi.org/10.1016/j.jviromet.2015.07.007

Griney, A., Chancey, C., Volkova, E., Chizhikov, V., & Rios, M.
(2017). Development of a microarray-based assay for rapid mon-
itoring of genetic variants of West Nile virus circulating in the
United States. Journal of Virological Methods, 239, 17-25. https:/
doi.org/10.1016/j.jviromet.2016.10.011

Hamer, G.L., Kitron, U.D., Goldberg, T.L., Brawn, J.D., Loss, S.R.,
Ruiz, M.O., Hayes, D.B., & Walker, E.D. (2009). Host selection
by Culex pipiens mosquitoes and West Nile virus amplification.
The American Journal of Tropical Medicine and Hygiene, 80(2),
268-278. https://doi.org/10.4269/ajtmh.2009.80.268

Heberlein-Larson, L.A., Tan, Y., Stark, L.M., Cannons, A.C., Shilts,
M.H., Unnasch, T.R., & Das, S.R. (2019). Complex epidemiologi-
cal dynamics of Eastern equine encephalitis virus in Florida. The
American Journal of Tropical Medicine and Hygiene, 100(5), 1266—
1274. https://doi.org/10.4269/ajtmh.18-0783

Kilpatrick, A.M., Kramer, L.D., Jones, M.J., Marra, PP, & Daszak, P.
(2006). West Nile virus epidemics in North America are driven
by shifts in mosquito feeding behavior. PLOS Biology, 4(4), e82.
https://doi.org/10.1371/journal.pbio.0040082

Kramer, L.D., Ciota, A.T., & Kilpatrick, A.M. (2019). Introduction,
spread, and establishment of West Nile virus in the Americas.
Journal of Medical Entomology, 56(6), 1448-1455. https://doi.
0rg/10.1093/jme/tjz151

Kumar, B., Manuja, A., Gulati, B.R., Virmani, N., & Tripathi, B.N.
(2018). Zoonoatic viral diseases of equines and their impact on
human and animal health. Open Virology Journal, 12(Suppl. 2),
80-89. https://doi.org/10.2174/1874357901812010080

Leblond, A., & Lecollinet, S. (2017). Clinical screening of horses
and early warning for West Nile virus. Equine Veterinary Educa-
tion, 29(6), 325-327. https://doi.org/10.1111/eve.12571

Louisiana State University Agricultural Center. (2005). Questions
about Eastern equine encephalitis and horses. http://www.Imca.us/
PDF/pub2834eee.pdf

McDonald, E., Martin, S.W,, Landry, K., Gould, C.V,, Lehman, J.,
Fischer, M., & Lindsey, N.P. (2019). West Nile virus and other
domestic nationally notifiable arboviral diseases—United States,
2018. Morbidity and Mortality Weekly Report, 68(31), 673-678.
http://doi.org/10.15585/mmwr.mm6831al

Nasci, R.S., & Mutebi, J.-P. (2019). Reducing West Nile virus risk
through vector management. Journal of Medical Entomology,
56(6), 1516-1521. https://doi.org/10.1093/jme/tjz083

National Association of County and City Health Officials. (2017).
Mosquito control capabilities in the United States. https://www.nac
cho.org/uploads/downloadable-resources/Mosquito-control-in-
the-U.S.-Report.pdf

Oliver, J., Tan, Y., Haight, J.D., Tober, K.J., Gall, WK., Zink, S.D.,
Kramer, L.D., Campbell, S.R., Howard, J.J., Das, S.R., & Sher-
wood, J.A. (2020). Spatial and temporal expansions of Eastern
equine encephalitis virus and phylogenetic groups isolated from
mosquitoes and mammalian cases in New York State from 2013
to 2019. Emerging Microbes & Infections, 9(1), 1638-1650. https:/
doi.org/10.1080/22221751.2020.1774426

Porter, A.l., Erwin-Cohen, R.A., Twenhafel, N., Chance, T., Yee, S.B.,
Kern, S.J., Norwood, D., Hartman, L.J., Parker, M.D., Glass, PJ.,
& DaSilva, L. (2017). Characterization and pathogenesis of aero-
solized Eastern equine encephalitis in common marmoset (Cal-
lithrix jacchus). Virology Journal, 14(1), Article 25. https://doi.
0rg/10.1186/512985-017-0687-7

Rosenberg, R., Lindsey, N.P, Fischer, M., Gregory, C.J., Hinckley,
A.F, Mead, PS., Paz-Bailey, G., Waterman, S.H., Drexler, N.A.,

continued on page 26 ‘

March 2022 e Journal of Environmental Health 25




ADVANCEMENT OF THE SCIENCE

References continued from page 25

Kersh, G.J., Hooks, H., Partridge, S.K., Visser, S.N., Beard, C.B.,
& Petersen, L.R. (2018). Vital signs: Trends in reported vector-
borne disease cases—United States and territories, 2004-2016.
Morbidity and Mortality Weekly Report, 67(17), 496-501. https://
doi.org/10.15585/mmwr.mm6717el

Soghigian, J., Andreadis, T.G., & Molaei, G. (2018). Population
genomics of Culiseta melanura, the principal vector of Eastern
equine encephalitis virus in the United States. PLOS Neglected
Tropical Diseases, 12(8), e0006698. https://doi.org/10.1371/jour
nal.pntd.0006698

www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-
information/equine/eee-wee-vee/equine-encephalitis

Young, D.S., Kramer, L.D., Maffei, J.G., Dusek, R.J., Backenson, P,
Mores, C.N., Bernard, K.A., & Ebel, G.D. (2008). Molecular epi-
demiology of Eastern equine encephalitis virus, New York. Emerg-
ing Infectious Diseases, 14(3), 454-460. https://doi.org/10.3201/
eid1403.070816

Vazquez-Prokopec, G.M., Chaves, L.F, Ritchie, S.A., Davis, J., &
Kitron, U. (2010). Unforeseen costs of cutting mosquito surveil-
lance budgets. PLOS Neglected Tropical Diseases, 4(10), e858.

U.S. Department of Agriculture, Animal and Plant Health Inspec-
tion Service. (2021). Equine encephalitis (EEE/WEE/VEE). https:/

https://doi.org/10.1371/journal.pntd.0000858

THANK YOU for Supporting the NEHA/AAS Scholarship Fund

Samuel M. Aboagye
Tunde Akinmoladun

American Academy
of Sanitarians

Steven K. Ault

Gary Baker

Rance Baker

James J. Balsamo, Jr.
Gina Bare

Marcy Barnett

Clovis Begley

Carol Bennett

Mohammad Imtiaj
Uddin Bhuiyan

Robert Bialas
Michael E. Bish
Logan Blank
Jesse Bliss
Marnie Boardman
Eric Bradley
Freda W. Bredy
Corwin D. Brown
D. Gary Brown
Glenn W. Bryant
Allana Burnette
Glynis Burton
Tom Butts
Kimberley Carlton
Lynette Charlesworth
Renee Clark

Gary E. Coleman
Jessica Collado
Brian Collins
Richard F. Collins

William D. Compton
James G. Cortelyou
Alan M. Croft
Douglas Davis
Kristen Day

Kristie Denbrock
Thomas P. Devlin
Michele DiMaggio
Jennifer Dobson
Samantha Donahue
Gery M. DuParc
David T. Dyjack
Gretchen F. Ekstrom
Amer El-Ahraf
Alicia Enriquez Collins
Soni Fink

Darryl J. Flasphaler
Shelby Foerg

Mary K. Franks
Beth Frizzell
Heather Gallant
Tamara Giannini
Cynthia L. Goldstein
Carolyn J. Gray

Eric S. Hall
Stephanie M. Harris
Cheryl Hawkins
Jerry W. Heaps
Donna K. Heran
Thomas A. Hill
Evelyn Hoban
Karen Hoffman Bender
Scott E. Holmes
Donna M. Houston

Douglas J. Irving
Leila Judd

Gregory D. Kearney
Nola Kennedy
Keelan Kenny

Eric Klein

Sharon L. Kline
Bonnie Koenig
Steve Konkel

Roy Kroeger

Ayaka Kubo Lau
Michael F. LaScuola
Philip Leger
Matthew A. Lindsey
Sandra M. Long
Ann M. Loree
Jaime N. Lundblad
James C. Mack
Patricia Mahoney
Alan Masters

Ralph Matthews
Carol Mclnnes
Cynthia McOliver
Kaiser Milo

Peter J. Mitchell
Shawnee Moore
George A. Morris
Naing Myint

John A. Nakashima
Alexus Nally
Johany D. Negron Bird
Eileen Neison

Lee Newman

Bert F. Nixon

NSF International
Brion A. Ockenfels
Deirdre O’Connor
Priscilla Oliver
Christopher B. Olson
Liz Otero

Joe Otterbein
Charles S. Otto
Michael A. Pascucilla
Munira Peermohamed
James E. Pierce
Kathryn Pink

Frank Powell

Robert W. Powitz
Laura A. Rabb
Vincent J. Radke
Larry A. Ramdin
Jeremiah Ramos
Faith M. Ray

Nicole M. Real
Roger T. Reid
Jacqueline Reszetar
Omar Rico

Welford C. Roberts
Catherine Rockwell
Luis O. Rodriguez
Robert A. Romaine
Jonathan P. Rubingh
Kristen Ruby-Cisneros
Michéle Samarya-Timm
Peter H. Sansone
Lea Schneider

Lynn Schneider
Frank Semeraro

Mario Seminara
Celine P. Servatius
Christopher J. Smith
Sarah-Jean T. Snyder
Chintan Somaiya
Dorothy A. Soranno
James M. Speckhart
Stephen Spence
Rebecca Stephany
Beth Stern

Jordan Strahle
Dillion Streuber
Denise K. Takehara
M.L. Tanner

Christl Tate

Ned Therien

Gail Vail

Linda Van Houten
Leon F. Vinci

Tom A. Vyles

Phebe Wall

Brian S. White
Sandra Whitehead
Lisa Whitlock

Don B. Williams
Erika Woods

Max A. Zarate-
Bermudez

Margaret Zarriello
Linda L. Zaziski
Catherine Zeman

To donate, visit www.neha.org/donate.

26

Volume 84 e Number 7




Find a Job If ReX had washed his hands in our
. Titan PRO 1 portable sink,
Fl]-]- d ]Ob rr:ay'k‘)e —just‘r)naybe " _

he wouldn't be extinct. z&¢

Where the

e Indoor & Qutdoor
“best of the best” consult...

e Self-Contained
NEHA ’ S e On-Demand Hot Water

e Out-of-the-Box Ready

e NSF-Certified

e Quick-Connect Tanks
First job listing FREE * Requires 110V 20A electric

for state, tribal, local, and * Compact Design Dimensions:
25.75"W x 18.50"D x 53.75"H

Career Center

territorial health departments

with a NEHA member. 2022 n R rufcrng
For more information, please Free Catalog
visit neha.org/careers. 1.866.663.1982 ((/ MOAZN&:I}(!$UIR‘III\¥ECI§
www.ozarkriver.com

N

PRIVATE WELL

The Private Well Class has been updated!

Understand the basic science of water wells and best
practices to maintain and protect water supplies.

Visit the updated class now at
www.neha.org/private-well-class

Private Well Class is a collaboration between the Rural Community Assistance Partnership
and the Illinois State Water Survey and funded by the U.S. Environmental Protection Agency.

March 2022 e Journal of Environmental Health 27



ADVANCEMENT OF THE PRACTICE

» DIRECT FROM AEHAP

Strengthening the Environmental
Health Professional Pipeline From

Benjamin J. Kim Hall, PhD

Ryan, MPH, Western

PhD, REHS Carolina
Baylor University, University

Association of
Environmental
Health Academic
Programs

Editor’s Note: In an effort to promote the growth of the environmental
health profession and the academic programs that fuel that growth, the
National Environmental Health Association has teamed up with the
Association of Environmental Health Academic Programs (AEHAP) to
publish two columns a year in the Journal. AEHAP’s mission is to support
environmental health education to ensure the optimal health of people and
the environment. The organization works hand in hand with the National
Environmental Health Science and Protection Accreditation Council (EHAC)
to accredit, market, and promote EHAC-accredited environmental health
degree programs.

This column provides AEHAP with the opportunity to share current trends
within undergraduate and graduate environmental health programs, as
well as efforts to further the environmental health field and its available
resources and information.

Ben Ryan is the president of AEHAP and a clinical associate professor at
Baylor University. Kim Hall is the past president of AEHAP and an associate

professor at Western Carolina University.

nvironmental health professionals
E (EHPs) stand on the front lines of

routine public health efforts and re-
sponses to disasters and pandemics (Brooks
& Ryan, 2021). These efforts and responses
include managing risks related to drinking wa-
ter, hazardous and general waste, sanitation,
food safety, communicable diseases, vector is-
sues, and mass gatherings (Ryan et al., 2020).
These expansive areas of expertise were put
to work during the COVID-19 pandemic with
EHPs supporting and leading the development

28 Volume 84 « Number 7

of strategies to enable society to function in
the safest possible manner. This work includ-
ed mitigation of virus spread in public spaces,
contact tracing, modification of shelter activi-
ties, food safety assessments and education,
workplace training on COVID-19 risk factors,
monitoring of safety measures in older adult
facilities, guidance for the reopening of facili-
ties, and waste management (Rodrigues et al.,
2021). Such activities took priority during CO-
VID-19 and were conducted instead of day-to-
day functions—a trend that is increasing due to

Education Into Practice

the frequency of disaster response activities and
a limited workforce (Rodrigues, et al. 2021).

Strengthening the environmental health
profession now and into the future will re-
quire a robust pipeline from education into
practice. Without immediate action, there is
an imminent EHP workforce shortage. For
example, more than 67% of tribal, 64% of
state, and 60% of local environmental health
programs report insufficient staffing capacity
for COVID-19 response, and industry work-
ers have also reported high levels of burn-
out (Environmental Health Workforce Act,
2021). This shortage is a significant concern
and risk for the public because as a profes-
sion and practice, environmental health
is one of the most significant contributors
to state, tribal, local, and territorial public
health (Gerding et al., 2019).

The Centers for Disease Control and Preven-
tion recognized this risk, prior to the pandem-
ic, when it launched the Understanding the
Needs, Challenges, Opportunities, Vision, and
Emerging Roles in Environmental Health (UN-
COVER EH) initiative to better understand
EHP needs and demands. This study engaged
more than 1,700 professionals and found ap-
proximately one quarter (26%) of EHPs are ex-
pected to retire in the coming years and there
are increasing difficulties in retaining and re-
cruiting staff (Gerding et al., 2019).

To address this challenge, a “whole of en-
vironmental health sector” approach is re-
quired to strengthen the EHP pipeline from
education into practice. This “all-hands-on-
deck” approach requires:
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e an increase in the number of environmental
health undergraduate and graduate students,

e support to prepare recent graduates and
current students of programs accredited
by the National Environmental Health Sci-
ence and Protection Accreditation Council
(EHAC) to join the Registered Environ-
mental Health Specialist/Registered Sani-
tarian (REHS/RS) ranks, and

* building sustainable partnerships between
universities, government agencies, and the
private sector.
Developing strategies across these areas

would allow current and future EHP work-

force needs to be strengthened, supported,

and prepared to fulfill the critical role of re-
sponding to public health threats.

The mechanisms to translate this strat-
egy into practice exist within current envi-
ronmental health organizational structures,
which are designed to support EHAC-accred-
ited degree programs. For example, the As-
sociation of Environmental Health Academic
Programs (AEHAP) works to increase the
environmental health workforce by promot-
ing and supporting EHAC-accredited degree
programs. EHAC was established in 1967 to
accredit undergraduate and graduate pro-
grams in the field of environmental health
and is identified as the benchmark qualifica-

tion for government and military sectors. AE-
HAP, EHAC, and the National Environmental
Health Association (NEHA) working in syn-
ergy can allow the profession to capitalize on
this opportunity and revitalize environmen-
tal health for current and future generations.

There are seven interconnected actions
that AEHAP could use to strengthen the
environmental health pipeline (Figure 1).
Providing resources and guidance to stu-
dents at EHAC-accredited degree programs
is necessary to support their transition into
environmental health practice. These re-
sources would help students in their prepa-
ration for the REHS/RS credential exam and
be complemented by cultivation of system-
atic connections between Student Environ-
mental Health Association (SEHA) chapters
and NEHA structures at the local, state, and
regional levels. Recruitment materials and
strategies could be developed to encourage
students to join EHAC-accredited degree
programs, possibly leveraging the SEHA
chapters, with emphasis on diversity within
academic programs and the environmental
health professions.

These actions can facilitate recruitment of
EHAC-accredited degree program students
to an array of inclusive and equitable intern-
ship opportunities in the government sector
that reflect growing student diversity. The
effectiveness of this approach to strengthen
the professional pipeline from education into
practice would require establishment of a
baseline to understand the extent to which
EHAC-accredited degree programs are cur-
rently engaging in these actions and monitor-
ing future progress.

The concept discussed provides a path
forward towards a sustainable pipeline from
education to practice. Strengthening this
pathway is necessary, timely, and urgent. A
once-in-a-generation opportunity exists to
rebuild the profession starting at the founda-
tion of EHPs—students of EHAC-accredited
degree programs. It provides a mechanism to
support students into practice to help ensure
there are suitability qualified and credentialed
EHPs, a vital step towards ensuring efficient
and effective delivery of essential environ-
mental health services to local communities.
Now is the time to strengthen the EHP pipe-
line as we recover from the COVID-19 pan-
demic and move toward anticipating future
environmental public health challenges. s
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The application period is open for the 2022 National Environmental Public
Health Internship Program (NEPHIP). NEPHIP exposes environmental health
students to the important mission and work of public health departments.
Applications for the summer session closes on March 9 for students.
Applications for health departments will be ongoing. Learn more at

www.neha.org/nephip.

STUDENTS

Don’t Miss This Opportunity!

Applications for the 2022 National
Environmental Health Association/American
Academy of Sanitarians (NEHA/AAS)
Scholarship Program are now being accepted.

Students with a dedicated curriculum in

environmental health sciences are invited to

apply for the following:

e Dr. Sheila Davidson Pressley Undergraduate
Scholarship

e Dr. Carolyn Hester Harvey Undergraduate
Scholarship

e NEHA/AAS Graduate Scholarship

Nomination deadline is March 31, 2022.

For eligibility information and to apply, visit www.neha.org/scholarship.
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PROGRAMS ACCREDITED BY THE NATIONAL ENVIRONMENTAL HEALTH SCIENCE
AND PROTECTION ACCREDITATION COUNCIL

The following colleges and universities offer accredited environmental health programs for undergraduate and graduate degrees (where
indicated). For more information, please contact the schools directly or visit the National Environmental Health Science and Protection
Accreditation Council website at www.nehspac.org.

Baylor University

Waco, TX

Bryan W. Brooks, MS, PhD
bryan_brooks@baylor.edu

Benedict College
Columbia, SC

Milton A. Morris, MPH, PhD
morrism@benedict.edu

Boise State University

Boise, ID

Kimberly Rauscher, MA, ScD
kimberlyrauscher@boisestate.edu

California State University
at Northridge'

Northridge, CA

Nola Kennedy, PhD
nola.kennedy@csun.edu

California State University
at San Bernardino

San Bernardino, CA

Lal S. Mian, PhD
Imian@csusb.edu

Central Michigan University
Mount Pleasant, Ml

Rebecca Uzarski, PhD
uzars2ri@cmich.edu

Colorado State University
Fort Collins, CO

Joshua Schaeffer, PhD, CIH
joshua.schaeffer@colostate.edu

East Carolina University"
Greenville, NC

William Hill (undergraduate)
hilw@ecu.edu

Stephanie Richards, PhD
(graduate)
richardss@ecu.edu

East Central University
Ada, OK

Michael Bay, PhD
mbay@ecok.edu

East Tennessee State University'

Johnson City, TN
Kurt Maier, MS, PhD
maier@etsu.edu

Eastern Kentucky University®
Richmond, KY

Vonia Grabeel, MPH, RS
(undergraduate)
vonia.grabeel@eku.edu

D. Gary Brown, DrPH, CIH
(graduate)

gary.brown@eku.edu

Fort Valley State University™
Fort Valley, GA

Oreta Samples, PhD
sampleso@fvsu.edu

lllinois State University
Normal, IL

Guang Jin, PhD, PE
gjin@ilstu.edu

Indiana University—Purdue
University Indianapolis
Indianapolis, IN

Max Moreno, MEM, PhD
mmorenom@iu.edu

Mississippi Valley State
University'

Itta Bena, MS

Swatantra Kethireddy, PhD
swatantra.kethireddy@mvsu.edu

TUniversity also has an accredited graduate program.

*Accredited graduate program only.

Missouri Southern State
University

Joplin, MO

Teresa Boman, PhD
boman-t@mssu.edu

Montana State University
Bozeman, MT

Seth Walk, PhD
seth.walk@montana.edu

North Carolina Central
University

Durham, NC

John Bang, MD, PhD
jjbang@nccu.edu

Ohio University
Athens, OH

Michele Morrone, PhD
morrone@ohio.edu

Old Dominion University
Norfolk, VA

Sean Banaee, PhD, CIH
sbanaee@odu.edu

State University of New York,
College of Environmental
Science and Forestry
Syracuse, NY

Lee Newman, PhD
lanewman@esf.edu

Texas Southern University
Houston, TX

Zivar Yousefipour, PhD
zivar.yousefipour@tsu.edu

The University of Findlay®
Findlay, OH

Timothy Murphy, PhD
murphy@findlay.edu

University of Georgia, Athens
Athens, GA

Anne Marie Zimeri, PhD
zimeri@uga.edu

University of Illinois
Springfield™
Springfield, IL

Lenore Killam, PhD
Ikill2@uis.edu

University of Washington
Seattle, WA

Tania Busch-Isaksen, MPH,
PhD, REHS

tania@uw.edu

University of Wisconsin
Eau Claire

Eau Claire, WI

Crispin Pierce, PhD
piercech@uwec.edu

University of Wisconsin
Oshkosh

Oshkosh, WI

Sabrina Mueller-Spitz, DVM, PhD
muellesr@uwosh.edu

West Chester University
West Chester, PA

Lorenzo Cena, PhD
Icena@wcupa.edu

Western Carolina University
Cullowhee, NC

Brian Byrd, PhD
bdbyrd@email.wcu.edu

Western Kentucky University'
Bowling Green, KY

Edrisa Sanyang, PhD
edrisa.sanyang@wku.edu

Di1d You

Know?

You can stay in the loop every day with NEHA's social media. Find NEHA on

» Facebook: www.facebook.com/NEHA.org

» Twitter: https://twitter.com/nehaorg

* LinkedIn: www.linkedin.com/company/national-environmental-health-association
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» DIRECT FROM CDC ENVIRONMENTAL HEALTH SERVICES

Chris Smith,

Laura Brown, Laura Wildey,
PhD MPA, REHS CP-FS
Centers for Food and Drug National
Disease Control ~ Administration Environmental
and Prevention Health
Association

Editor’s Note: The National Environmental Health Association
(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, NEHA features this column on environmental health services
from the Centers for Disease Control and Prevention (CDC) in every issue
of the Journal.

In these columns, authors from CDC’s Water, Food, and Environmental
Health Services Branch, as well as guest authors, will share tools, resources,
and guidance for environmental health practitioners. The conclusions in
these columns are those of the author(s) and do not necessarily represent
the official position of CDC.

Laura Brown leads the Safe Food Section of the Water, Food, and Envi-
ronmental Health Services Branch at CDC. She conducts research through
the Environmental Health Specialists Network (EHS-Net) to understand
the environmental factors that lead to foodborne illness. Chris Smith is a
branch director in the Division of Retail Food Protection with the Office
of State Cooperative Programs within the Food and Drug Administration.
Laura Wildey is a food safety senior program analyst with NEHA.

of Environmental Health Science and

Practice within the Centers for Disease
Control and Prevention (CDC). A primary
goal of the section is to support retail food
safety by identifying and promoting best prac-
tices for environmental health professionals to
ultimately reduce foodborne illness in retail
food establishments. As the CDC advisor to
the Retail Food Safety Regulatory Association
Collaborative (Collaborative), | would like to
tell you a little about the Collaborative and
why we at CDC are excited to participate in
this innovative and promising project.

I lead the Safe Food Section of the Division
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The Collaborative is a group of organiza-
tions working together to reduce foodborne
illness associated with retail food establish-
ments. In 2018, representatives from the Food
and Drug Administration (FDA) began talks
with leadership from the Association of Food
and Drug Officials, Conference for Food Pro-
tection, National Association of County and
City Health Officials, and National Environ-
mental Health Association to initiate a col-
laborative effort to reduce foodborne illness
associated with the retail sector in the U.S.
In 2019, these organizations identified strate-
gies to reduce foodborne illness and brought

Protecting Retail Food
Safety by Strengthening
Partnerships and
Collaboration

CDC on board (Figure 1). In 2020, under an
FDA cooperative agreement, the Collabora-
tive began to execute its strategic plan.

The Collaborative is working toward meet-
ing six main objectives to improve retail food
safety nationally:

1. Develop a national strategy for adoption of
the latest edition of the FDA Food Code.

2. Promote risk-based inspection and inter-
vention strategies.

3. Increase enrollment and active participa-
tion in FDAs Voluntary National Retail
Food Regulatory Program Standards.

4. Improve foodborne illness outbreak
investigations.

5. Improve food safety management systems
at retail food facilities.

6. Enhance effective communications and
sharing of best practices among retail food
protection partners.

CDC supports the Collaborative as it has
the right organizations and the right priori-
ties. CDC recognizes the importance of the
organizations in the Collaborative to retail
food safety and has worked with them on food
safety projects over the years. The members of
these organizations are typically on the front
lines of retail food safety, conducting retail
establishment inspections, food safety train-
ing, and foodborne illness outbreak investiga-
tions, as well as developing food safety regu-
lations and guidance. As such, they have the
commitment, expertise, and experience to
succeed, and are therefore best positioned to
meaningfully improve retail food safety.

The key to the Collaborative is that these
organizations are working together. Although
these organizations often have similar food
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safety goals, there has never before been a
concerted working effort to achieve these
goals. The Collaborative allows each organi-
zation to leverage its expertise and resources
to focus on priorities that will significantly
improve retail food safety.

CDC also recognizes the importance of the
Collaborative’s priorities. The Collaborative
supports the FDA (2021) New Era of Smarter
Food Safety Blueprint. Success in meeting

these priorities will lead to improved food

safety. CDC has engaged in several activities

that support these priorities.

e For almost 25 years, CDC has sup-
ported national adoption of the FDA Food
Code. In 1997, David Satcher, director of
CDC, stated that the “Nation’s frontline
of defense against the growing, evolving
threat of foodborne disease and illness is
the uniform, nationwide application of

this food safety guidance and regulation
based on the best-available science that is
embodied in the 1997 Food Code” (Food
and Drug Administration, 2015). CDC
research has strengthened the evidence on
the importance of the Food Code to food
safety; Kambhampati et al. (2016) found
that states that had adopted specific provi-
sions of the Food Code, compared to states
that had not, had lower foodborne illness
outbreak rates.

CDC has a long history of supporting
foodborne outbreak investigations. CDC
has funded surveillance and investigation
activities in all 50 states and has produced
reports of foodborne outbreak investiga-
tions conducted by local and state health
departments since 1938 (Centers for
Disease Control and Prevention [CDC],
2019). CDC understands the value of out-
break investigations. In the short-term,
they can help stop the outbreak and pre-
vent more people from getting sick; in the
long-term, investigation data provide valu-
able insights into the agents and foods that
cause illness. Recently, CDC has focused
on collecting data on the environmental
causes of outbreaks—the factors that con-
tributed to the outbreak and the events that
led up to the occurrence of those factors.
These data are key to outbreak prevention.
CDC has developed free, comprehensive
training on this component of outbreak
investigations (CDC, 2021).

CDC research supports strong food safety
management systems. CDC has con-
ducted several studies on retail food safety
best practices. CDC has found that compo-
nents of a strong food safety management
system—procedures, training, and moni-
toring—are linked with better food safety
outcomes (Brown, 2021). For example,
restaurants with cleaning procedures had
norovirus outbreaks with fewer sick peo-
ple when compared with restaurants that
did not have cleaning procedures (Hoover
et al., 2020). Restaurants with food safety
trained and certified managers had fewer
violations on their inspections compared
with restaurants that did not have trained
and certified managers (Cates et al., 2009).
Furthermore, Schaffner et al. (2015) found
that restaurants that monitored cooling
food temperatures more often held cool-
ing food at appropriate temperatures com-
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TABLE 1

Smaller norovirus
outbreaks

Cleaning procedures

Food Safety Research From the Centers for Disease Control and Prevention

www.cdc.gov/nceh/ehs/nears/norovirus-outbreaks-restaurant-practices.html

Hoover et al., 2020

Fewer violations on their
inspections

Managers trained and
certified in food safety

Cates et al., 2009
and-food-safety.htm

www.cdc.gov/nceh/ehs/ehsnet/plain_language/kitchen-manager-certification-

Procedures for Food cooled at appropriate
monitoring food during temperatures more often
cooling

Schaffner et al., 2015

www.cdc.gov/nceh/ehs/ehsnet/plain_language/food-cooling-improvements.html

pared with restaurants that did not moni-

tor cooling food temperatures (Table 1).

CDC is excited to support the collective
effort of the Collaborative. CDC's work has
shown the value of the Collaborative’s priori-
ties in retail food safety and its focus on these
priorities will significantly advance retail
food safety in the U.S. For more information
on the Collaborative, visit www.retailfood-
safetycollaborative.org.

Corresponding Author: Laura Brown, Safe
Food Section Lead, National Center for Envi-
ronmental Health, Centers for Disease Con-
trol and Prevention, 4770 Buford Highway,
Atlanta, GA 30341. Email: Irg0@cdc.gov.
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» DIRECT FROM ecoAmerica

Rebecca C.
Rehr, MPH

Robert M.
Perkowitz

Climate Change:

Everyone, Every Day

Editor’s Note: The National Environmental Health Association
(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 this column from ecoAmerica whose mission is to
build public support and political resolve for climate solutions. NEHA is
an official partner of ecoAmerica and works closely with their Climate for
Health Program, a coalition of health leaders committed to caring for our
climate to care for our health. The conclusions in this column are those of
the author(s) and do not necessarily represent the official position of NEHA.

Rebecca Rehr is the director of ecoAmerica’s Climate for Health Program

and Robert Perkowitz is the founder and president of ecoAmerica.

you will discover something interesting:
74% of people in the U.S. are concerned
about climate change, with 46% saying they
are very concerned. When you ask them
if others around them are concerned, how-
ever, only 23% say others around them are
very concerned. That is one half the number
of people who are actually very concerned
about this issue (ecoAmerica, 2020). The
gap in actual versus perceived climate con-
cern contributes to inaction on the issue and
points to the increasingly urgent need for vis-
ible climate leadership and engagement.
While 74% of respondents say they are
concerned about climate change, 6% report
that they hear people they know talking
about climate change at least once per week
and 13% say it is once a month. That leaves
81% who speak about it a few a times a year
or less (Leiserowitz et al., 2021). Why; if so
concerned about climate change, don't peo-
ple talk about it?
Climate change can be a difficult subject.
Not many of us can understand the science

I f you follow the polls on climate change,
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behind our computers, our air transpor-
tation, or the weather, much less climate
change. And climate change has become a
politically polarized issue. No telling what
will happen when you bring it up—you
could be challenged from the right, from the
left, or by a scientist. Rather than rise to that
challenge, many of us keep our climate per-
spectives to ourselves.

Also, results from an American Psycho-
logical Association (2020) survey show that
while 7 in 10 U.S. adults say they wish there
were more they could do to combat climate
change, 51% say they don't know where to
start. If you don't know what to say or do
about climate change, it can be challenging
to engage with confidence on the issue.

The good news is we can answer the ques-
tion, “What can | do?” with concrete and
tangible solutions. We can each take action
at home, in our communities, at our work-
places, and with policy makers. We need to
visibly lead on this issue—the biggest chal-
lenge in environmental health—and spread
climate solutions with everyone, every day.

As environmental health professionals, we
all should have climate change as a priority; if
not our very top priority. We can all be climate
solutions champions. As a core component of
the public health workforce, environmental
health professionals also have a way to connect
with people on climate solutions. We can effec-
tively deliver the message on the climate-health
nexus. We can cut through the noise caused by
the very vocal antiscience contingent and the
political polarization by connecting to people.
Research conducted by ecoAmerica shows that
protecting personal and public health is the top
reason people in the U.S. (76%) select for sup-
porting climate solutions. Health even led jobs,
with 71% of respondents saying they would
support climate solutions if they increased
good paying jobs (ecoAmerica, 2021).

So, what can we do to bring people along
to advance climate solutions in our spheres
of influence? We can meet people where they
are in their climate journeys to accelerate
their actions. Let us suggest three steps:

1. Learn: What do you need to know and need
to do about climate change? The National
Environmental Health Association and
ecoAmerica provide simple 2-page guides
on what you need to know and what you
need to do to address climate change in
your personal life, workplace, and commu-
nity, as well as with policy makers (Climate
for Health, 2021).

2.Live your values (visibly): That doesnt
mean walk everywhere, go vegan, and wear
winter coats in your freezing cold home. It
means do what you can to practically and
steadily move toward a more sustainable
lifestyle. When you insulate your home,
get a new car, buy food, and run errands—
think about it. Maybe set some guidelines
and goals. There are many simple ways to



reduce your carbon pollution that make a
lot of sense from a health, financial, and
community perspective. The small steps
add up. You might consider buying offsets
or even eliminating your historical emis-
sions by going positive and using offsets.
3. Make it personal: Climate change is about
people—move from people to climate, not
the other way around. Start from their per-
spectives and values, and the climate reali-
ties all around them, not from the science.
Focus on solutions and benefits. We all can
make a difference and save money and pro-
tect our families and communities at the
same time. Tell them how you are making a
difference and how they can as well.
When you engage with others on climate
change in a positive, personal way it does
more than just advance the issue in their
minds. Acknowledging and addressing cli-
mate change empowers people in a way that
helps them overcome uncertainty and anxiety.
ecoAmerica and the American Psychological
Association released the 2021 edition of Men-
tal Health and Our Changing Climate, which
outlines the myriad ways climate change
impacts our individual and community men-
tal health and well-being, including psycho-
logical barriers to action and climate attitudes
that can spur action. As it turns out, getting
started on solutions can combat any despair or
uncertainty you might have been feeling about
your inaction (Clayton et al., 2021).

D
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“We knew the science
and had solutions
years ago, we need to
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CORNER

Resource Corner highlights different resources the National Environmental Health Association
(NEHA) has available to meet your education and training needs. These resources provide you with
information and knowledge to advance your professional development. Visit the NEHA online Bookstore
for additional information about these and many other pertinent resources!

ANEHA
= BOOKSTORE

www.neha.org/store

REHS/RS Study Guide (5th Edition)
National Environmental Health Association (2021)

oo auo | The Registered Environmental Health

Specialist/Registered Sanitarian (REHS/
RS) credential is the premier credential
of the National Environmental Health
Association (NEHA). This new edition
reflects the most recent changes and
advancements in environmental health
technologies and theories. Incorporating
the insights of 29 subject matter experts
from across academia, industry, and the
regulatory community, paired with references from over 30
scholarly resources, this essential reference is intended to help
those seeking to obtain the NEHA REHS/RS credential. Chapters
include general environmental health; statutes and regulations;
food protection; potable water; wastewater; solid and hazardous
waste; hazardous materials; zoonoses, vectors, pests, and
poisonous plants; radiation protection; occupational safety and
health; air quality and environmental noise; housing sanitation
and safety; institutions and licensed establishments; swimming
pools and recreational facilities; and emergency preparedness.
261 pages / Spiral-bound paperback

Member: $169 / Nonmember: $199

Certified Professional-Food Safety Manual
(3rd Edition)
National Environmental Health Association (2014)

The Certified Professional-Food Safety
(CP-FS) credential is well respected
throughout the environmental health
and food safety field. This manual has
been developed by experts from across
the various food safety disciplines to
help candidates prepare for the NEHA
CP-FS exam. This book contains
science-based, in-depth information
about causes and prevention of
foodborne illness, HACCP plans and active managerial control,
cleaning and sanitizing, conducting facility plan reviews, pest
control, risk-based inspections, sampling food for laboratory
analysis, food defense, responding to food emergencies and
foodborne illness outbreaks, and legal aspects of food safety.
358 pages / Spiral-bound paperback

Member: $179 / Nonmember: $209

Handbook of Environmental Health, Volume 1:
Biological, Chemical, and Physical Agents of
Environmentally Related Disease (4th Edition)
Herman Koren and Michael Bisesi (2003)

A must for the reference library of anyone in the
environmental health profession, this book
focuses on factors that are generally associated
with the internal environment. It was written by
experts in the field and copublished with the
National Environmental Health Association
(NEHA). A variety of environmental issues are
covered such as food safety, food technology;
insect and rodent control, indoor air quality;
hospital environment, home environment, injury control, pesticides,
industrial hygiene, instrumentation, and much more. Environmental
issues, energy, practical microbiology and chemistry; risk assessment,
emerging infectious diseases, laws, toxicology, epidemiology, human
physiology, and the effects of the environment on humans are also
covered. Study reference for NEHAS Registered Environmental
Health Specialist/Registered Sanitarian credential exam.

790 pages / Hardback

Member: $215 / Nonmember: $245

Handbook of

ENVIRONNENTA]
HEALTH e

Handbook of Environmental Health, Volume 2:
Pollutant Interactions With Air, Water, and Soil
(4th Edition)

Herman Koren and Michael Bisesi (2003)

A must for the reference library of anyone in
T - the environmental health profession, this

TUTDAVVEN book focuses on factors that are generally
ﬁ\E\XI[}}?{WEETH associated with the outdoor environment. It
S _ was written by experts in the field and
copublished with NEHA. A variety of
environmental issues are covered such as
Ml toxic air pollutants and air quality control,
m risk assessment; solid and hazardous waste
problems and controls; safe drinking water problems and
standards; onsite and public sewage problems and control,
plumbing hazards; air, water, and solid waste programs;
technology transfer; GIS and mapping; bioterrorism and security;
disaster emergency health programs; ocean dumping; and much
more. Study reference for NEHAS Registered Environmental
Health Specialist/Registered Sanitarian credential exam.
876 pages / Hardback
Member: $215 / Nonmember: $245 s

March 2022 e Journal of Environmental Health

39






2022 Walter F. Snyder Award

Call for Nominations
Nomination deadline is May 14, 2022

Given in honor of NSF International’s cofounder 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 (NEHA).

Nominations for the 2022 Walter F. Snyder Award are being accepted for environmental health 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.
* Leadership in securing action on behalf of environmental and public health goals.

Past recipients of the Walter F. Snyder Award include:

2021: Kevin Smith 2011: Gary P. Noonan 2000: Friedrich K. Kaeferstein ~ 1990: Harvey F. Collins 1980: Ray B. Watts

2020: Joseph Cotruvo 2010: James Balsamo, Jr. 1999: Khalil H. Mancy 1989: Boyd T. Marsh 1979: John G. Todd

2019: LCDR Katie Bante 2009: Terrance B. Gratton 1998: Chris J. Wiant 1988: Mark D. Hollis 1978: Larry J. Gordon

2018: Brian Zamora 2008: CAPT Craig A. Shepherd 1997: J. Roy Hickman 1987: George A. Kupfer 1977: Charles C. Johnson, Jr.
2017: CAPT Wendy Fanaselle 2007: Wilfried Kreisel 1996: Robert M. Brown 1986: Albert H. Brunwasser 1975: Charles L. Senn

2016: Steve Tackitt 2006: Arthur L. Banks 1995: Leonard F. Rice 1985: William G. Walter 1974: James J. Jump

2015: Ron Grimes 2005: John B. Conway 1994: Nelson E. Fabian 1984: William Nix Anderson 1973: William A. Broadway
2014: Priscilla Oliver 2004: Peter D. Thornton 1993: Amer El-Ahraf 1983: John R. Bagby, Jr. 1972: Ralph C. Pickard
2013: Vincent J. Radke 2002: Gayle J. Smith 1992: Robert Galvan 1982: Emil T. Chanlett 1971: Callis A. Atkins

2012: Harry E. Grenawitzke 2001: Robert W. Powitz 1991: Trenton G. Davis 1981: Charles H. Gillham

The 2022 Walter F. Snyder Award will be presented during the NEHA 2022 Annual Educational Conference & Exhibition
being held in Spokane, Washington, June 28—July 1, 2022.

For more information or to download a nomination form, please visit
www.nsf.org or www.neha.org or contact Stan Hazan at NSF International at (734) 769-5105 or hazan@nsf.org. s,

WY
AL Ass0osTO

DAVIS CALVIN WAGNER SANITARIAN AWARD

The American Academy of Sanitarians (AAS) announces the annual Davis Calvin
Wagner Sanitarian Award. The award will be presented by AAS during the National
Environmental Health Association (NEHA) 2022 Annual Educational Conference &
Exhibition. The award consists of an individual plaque and a perpetual plaque that is
displayed in the NEHA office.

Nominations for this award are open to all AAS diplomates who: NOMINATIONS MUST BE RECEIVED BY APRIL 15, 2022.
1. Exhibit resourcefulness and dedication in promoting the Nomination packages should be emailed to
improvement of the public’s health through the application Dr. Robert W. Powitz at powitz@sanitarian.com.
of environmental and public health practices. Files should be in Word or PDF format.

2. Demonstrate professionalism, administrative and technical
skills, and competence in applying such skills to raise the level

of environmental health. . . o L
For more information about the nomination, eligibility,

3. Continue to improve through involvement in continuing education
type programs to keep abreast of new developments in
environmental and public health. award, please visit www.sanitarians.org/awards.

and evaluation process, as well as previous recipients of the

4. Are of such excellence to merit AAS recognition.
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vradke@bellsouth.net

Rhode Island—Dottie LeBeau,
CP-FS
deejaylebeau@verizon.net
South Carolina—M.L. Tanner,
HHS

tannerml@dhec.sc.gov
Tennessee—Kimberly Davidson
kimberly.davidson@tn.gov
Texas—]John Shrader
shrader@ehspecialties.com
Uniformed Services—MA]J
Nathaniel Sheehan
nathaniel.sheehan@outlook.com
Utah—Karl Hartman
khartman@utah.gov
Virginia—]Jessica Stewart
jessica.stewart@virginiaeha.org
Washington—Tom Kunesh
tkunesh@co.whatcom.wa.us
West Virginia—]Jennifer Hutson
wvaos@outlook.com
Wisconsin—Carrie Pohjola
carrie.pohjola@wisconsin.gov
Wyoming—Chelle Schwope
chelle.schwope@wyo.gov s
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SECOND VICE-PRESIDENTIAL CANDIDATE PROFILES

The candidates are listed alphabetically.

The National Environmental Health Association (NEHA) is governed by a corporate board of directors who oversee the affairs of the association. The board is
made up of two groups: national officers and regional vice-presidents. NEHA elects its national officers through a ballot that goes to all active and life members
prior to the annual conference. Among other things, the ballot features the election for the position of NEHA second vice-president. The person elected to this
position begins a 5-year commitment to NEHA that involves advancing each year to a different national office, eventually to become NEHAS president.

Election policy specifies that candidate profiles for the second vice-president be limited to 800 words in total length. If a candidates profile exceeds that limit, the
policy requires that the profile is terminated at the last sentence before the 800-word limit is exceeded. In addition, the submitted profiles have not been gram-
matically edited, but presented as submitted and within the 800-word limitation. This year, NEHA presents two candidates for the office of second vice-president.

Michele DiMaggio, REHS
Michele R. DiMaggio has a Bachelor of
Science in Biological Science with a con-
centration in Entomology. She began her
career in 1995 as a Seasonal Agricultural
Biologist with the California Department
of Agriculture; then became employed
with Contra Costa Mosquito and Vec-
tor Control District as a Vector Con-
trol Technician. In 2001, she began her
Environmental Health journey as an Environmental Health Spe-
cialist (EHS) with Contra Costa County, Health Services Depart-
ment, Environmental Health Services in California. As an EHS,
Michele taught Food Safety Certification for Manager Courses for
6 years and joined the California Department of Public Health's
Environmental Health Training in Emergency Response (EHTER)
as a Subject Matter Expert and an instructor. Starting in August
2013, she took on the responsibility as a Supervising Environ-
mental Health Specialist for the division's Retail Food program.
She is a member of the Contra Costa Health Services Department’s
Emergency Management and Foodborne Iliness Outbreak Inves-
tigation Teams. In response to the COVID-19 pandemic, Michele
is currently deployed as a Disaster Service Worker as a Locations
Investigator Manager in the Public Health Case and Contact Trac-
ing Branch. She has the obligation of overseeing the unit respon-
sible for outreach, guidance, and data input for hospitals, deten-
tion facilities, day care, preschools, law enforcement, emergency
responders, food facilities, gyms, and most workplaces in Contra
Costa County experiencing COVID-19 cases and close contacts.
Additionally, Michele is a National Environmental Health Asso-
ciation (NEHA) Region 2 Vice-President and Food Safety Subject
Matter Expert. As a NEHA representative, Michele is a member of
Centers for Disease Control and Prevention's Board of Scientific
Counselors, Food Safety Modernization Act (FSMA) Surveillance
Working Group. She has had the privilege and joy to be a NEHA/
CDC Instructor and Mentor for the U.S. Virgin Islands and Puerto
Rico Hurricane Supplemental Projects and currently a NEHA
Environmental Health Leadership Academy Mentor. She also par-
ticipates on the Partnership for Food Protection (PFP) Training
& Credentialing and Surveillance, Response, and Post-Response
Workgroups. Additionally, she is a U.S. Food and Drug Adminis-
tration's (FDA), Office of Training, Education and Development
Food Safety Subject Matter Expert and Temporary Food Estab-

lishments Course Trainer. She has served as a Food Safety Mat-
ter Expert for the collaborative U.S. FDA Integrated Food Safety
System (IFSS) National Curriculum Standard (NCS) Framework
since 2015. Locally, Michele serves as a member of the California
Retail Food Safety Coalition.

Larry Ramdin, MPH, MA,
REHS/RS, CP-FS, HHS, CHO
My name is Larry Ramdin and | am a can-
didate for NEHA second vice-president
and | am asking for your vote and support
of my candidacy.

| began my environmental health career
over 40 years ago in Trinidad and Tobago,
starting as a field operator in an Aedes
aegypti control program. | attended the
Barbados Community College where | completed a 2-year Certificate
in Public Health Inspection and graduated at the top of my class. |
also earned a Diploma in the Inspection of Meat and Other Foods
from the Barbados Community College. | attended Northeastern
University, Boston MA and earned a BS in Health Sciences, Magna
Cum Laude and a Master of Public Health. I also have an MA-Public
Administration, Framingham State College. | am a NEHA Registered
Environmental Health Specialist/Registered Sanitarian (REHS/RS),
Certified Practitioner—Food Safety (CP-FS), Healthy Housing Spe-
cialist (HHS) and a Massachusetts Certified Health Officer (CHO).

| was elected to the NEHA Board of Directors (BOD) in 2016 as
the Region 9 Vice-President and | have served on all Board com-
mittees except the Nominations Committee and | am currently
Chair of the Credentialing Committee. As a Board member, | have
vociferously advocated for the marketing of environmental health
as a profession as many are unaware of what environmental health
professional does and the value we bring to the Public Health
arena. | was able to secure NEHA e-mails and contributed to the
development of an onboarding process for new Board members.

NEHA is doing a great job at serving the membership and is
blessed with a knowledgeable and competent staff led by our out-
standing Executive Director, Dr. David Dyjack. Our team is doing a
largely unrecognized job in serving the profession and our members.

However, there will always be areas in which our activities can
be enhanced to create greater value for our members and the pro-
fession at large. | pledge to work tirelessly to advocate for the fol-
lowing if elected second vice-president:
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REGIONAL VICE-PRESIDENTIAL CANDIDATE PROFILES

The National Environmental Health Association (NEHA) is governed by a corporate board of directors who oversee the affairs of the association. The board is
made up of two groups: national officers and regional vice-presidents (RVPs). NEHA has nine different regions. See page 42 for a listing of the regions and the
states/groups each region represents. RVPs are elected by NEHA active and life members in their respective regions. RVPs serve 3-year terms.

Election policy specifies that candidate profiles for RVPs be limited to 400 words in total length. If a candidates profile exceeds that limit, the policy requires that
the profile is terminated at the last sentence before the 400-word limit is exceeded. In addition, the submitted profiles have not been grammatically edited, but
presented as submitted and within the 400-word limitation. Three regions are up for election this year—Region 4, Region 6, and Region 9. The candidates for

Regions 4 and 6 are listed alphabetically by region; there were no candidates received for Region 9.

Region 4

Kim Carlton, MPH, REHS

Kim Carlton has served as the NEHA
Region 4 Vice-President since 2018. Kim
oversees a team at the Minnesota Depart-
ment of Health (MDH) who provide
training, program evaluation, outreach
opportunities and resources, technical
expertise, and outbreak coordination to
state and local environmental health pro-
grams statewide. Before joining MDH, she worked for local public
health agencies for 14 years. Her varied work experience has cre-
ated opportunities to build strong relationships with environmen-
tal health professionals throughout the country.

The last two years have profoundly changed the landscape of
environmental health. We are challenged to balance COVID-19
priorities with “routine” environmental health duties, and there is
an imperative need to ensure diversity, inclusion, and representa-
tion in our workforce and outreach. Kim is honored to work with
the talented, motivated, forward-thinking group of environmental
health professionals on the NEHA board, and she would be hon-
ored to be reelected as Region 4 Vice-President.

Region 6

Nichole Lemin, MEP, RS/REHS

Niki Lemin joined Franklin County Pub-
lic Health, in Columbus, Ohio, as Assis-
tant Health Commissioner and Environ-
mental Health Director in 2013. Prior
to that, Niki served in several state and
local capacities. Niki currently serves on
the National Environmental Health Asso-
ciation (NEHA) Board of Directors as
Regional Vice-President for Region 6 and is Cochair of the Inter-
national Code Council/NEHA Pandemic Task Force. Niki earned
her Master of Science degree in Environmental, Health and Safety
Management from The University of Findlay and Bachelor of Sci-
ence degree in Environmental Studies from Ohio Northern Univer-
sity. She is a Registered Environmental Health Specialist with the
State of Ohio and National Environmental Health Association, and
a Master Exercise Practitioner. @
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Did You Know?

The Environmental Health Tracking Podcast Series features four different environmental health
departments and their tracking programs. Each podcast shares the history, challenges, and successes
of the program and goals for the future. Topics include how the health department increased

their tracking data content and awareness, how tracking data is used to address health inequities,
evaluation strategies of the program, and different examples of data visualization. Listen to the

podcasts at www.neha.org/trackingpodcastseries.

The podcasts feature the following environmental health tracking programs and staff:

» Deyonne Sandoval from the New Mexico Department of Health,

» Brittany Saltsman Bell from the Kentucky Department for Public Health,

+ Jill Maras from Michigan Environmental Public Health, and

* Matthew Montesano from the New York City Department of Mental Health and Hygiene.
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The Walter S. Mangold Award recognizes an individual The Mangold is NEHA’s most prestigious award
for extraordinary achievement in environmental and while it recognizes an individual, it also honors
health. Since 1956, this award acknowledges the an entire profession for its skill, knowledge, and
brightest and best in the profession. NEHA is commitment to public health.

currently accepting nominations for this award by

an affiliate in good standing or by any five NEHA Nomination deadline is o

members, regardless of their affiliation. March 15, 2022.

i o
Sl agsoosT®

For application instructions, visit www.neha.org/mangold-award.

2022 Joe Beck Educational
Contribution Award

This award was established to recognize NEHA members,
teams, or organizations for an outstanding educational
contribution within the field of environmental health.

Named in honor of the late Professor Joe Beck, this award
provides a pathway for the sharing of creative methods
and tools to educate one another and the public about
environmental health principles and practices. Don't miss
this opportunity to submit a nomination to highlight the
great work of your colleagues!

Nomination deadline is March 15, 2022.

To access the online application, visit www.neha.org/beck-award.
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The NEHA Office Has Moved!
By Kristen Ruby-Cisneros (kruby@neha.org)

The National Environmental Health Association (NEHA) is
excited to announce the new location of the Denver office! We
have moved from our suite of offices on the 10th floor to a new
suite on the 1st floor of the same building.

Prior to the COVID-19 pandemic, the Denver NEHA staff were
working in the office 4-5 days a week, with most staff having indi-
vidual offices. With the growth of the association and in anticipa-
tion of the upcoming lease ending on December 31, 2021, NEHA
leadership started to explore office space needs. After surveying
the staff and assessing needs, it appeared that NEHA would need
to find a space larger than the 12,000 ft? it was currently using.
Then the COVID-19 pandemic hit.

Starting on March 16, 2020, NEHA staff have been working
remotely almost exclusively. Prior to the pandemic, NEHA had been
updating its office technology capabilities, such as moving to cloud-
based applications and providing staff with laptop computers. As a
result, staff had the tools necessary to transition to remote work with
little disruption to the day-to-day operations of the association. It was
apparent to NEHA leadership that the model of individual offices and
working exclusively in an office were outdated and NEHA needed
to transition to a more flexible and sustainable office environment.

The new office space is approximately 6,000 ft? and offers an
open floor plan conducive to collaboration and flexibility. Numer-
ous workstations are available throughout the office for staff to
use, as well as individual offices to reserve for work and meetings.
The space also has a large conference room, central gathering area,
kitchenette, and storage room. Extra storage space was secured
in the basement to house historical documents and the Journal of
Environmental Health archive. As seen in the photos taken in early
January (courtesy of Kristen Ruby-Cisneros), we are still in the
process of organizing and setting up our new space.

The first permanent office for the association was established in
Los Angeles, California, in 1941. As the association grew it became
clear that the national office needed to be centrally located. The
decision to move to Denver was approved at the 20th annual con-
ference held in Chicago, lllinois, in July 1956. The first Denver
office was established on the University of Denver campus in 1957.
The association moved into the current office building on Colo-
rado Boulevard in late 1984, with offices first on the 9th floor of
the South Tower and then moving to the 10th floor of the North
Tower in July 2006. The official opening of the new office space on : _ ]
the 1st floor occurred on January 1, 2022. .' = M ,”;,'Ej

The new NEHA address is: 720 South Colorado Boulevard, Suite ) ' —d
105A, Denver, Colorado, 80246-1910. NEHA phone numbers and
email addresses have not changed (see pages 42-43 for a listing of
staff emails and www.neha.org/staff for full contact information).

We look forward to working toward our mission to build, sus-
tain, and empower an effective environmental health workforce in
our new space.
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NEHA Requests Input on Body Art Model Code

NEHA announced it will be updating its model code for body art
and is requesting review and comment from the environmental
health and body art communities. The NEHA Body Art Model
Code serves as a resource for local and state organizations to
update their own body art codes to protect public health.

The perception of body art has changed from extreme to gener-
ally accepted. A 2019 U.S. poll (www.ipsos.com/en-us/news-polls/
more-americans-have-tattoos-today) illustrates this change, find-
ing that about 30% of people living in the country have at least
one tattoo, compared to 21% in 2012. Further, the poll found that
40% of people 18-34 years old and 35% of people 35-54 years
old have at least one tattoo. Many individuals report having more
than one tattoo. Body piercing has also grown in popularity. It is
estimated that approximately 61% of adults in the U.S. have had
a body piercing.

While most body art can be performed safely, it does carry risks,
including the spread of bloodborne pathogens, skin infections,
serious infections like methicillin-resistant Staphylococcus aureus,
allergic reactions, keloids, nerve damage, and bleeding. The trans-
mission of bloodborne pathogens, including hepatitis B, hepati-
tis C, and HIV, can occur when dirty needles are reused or when
proper cleanup techniques are not used. Body art codes set stan-
dards for mitigating these risks to individuals and communities.

The NEHA Body Art Model Code includes guidance on:

« professional standards;

« specific considerations for piercing, branding, and

scarification;

¢ jewelry standards;

« public health notification;

« recordkeeping;

« informed consent;

« disinfection and sterilization;

* biomedical waste;

* licensing requirements;

* inspection; and

« enforcement.

“Our goal is to provide the best, most useful guidance possible
so that environmental health professionals at the local level can
focus on the real work of partnering with body art facilities to keep
communities safe and healthy,” said David Dyjack, DrPH, CIH,
NEHA executive director.

NEHA first introduced the Body Art Model Code in 1998, updated
it in 2019, and created a supporting Annex in 2021. NEHA has also
published a policy statement on body art (www.neha.org/body-art-
policy-statements). NEHA advocates for national, state, and local
policies, regulations, research, and resources that will enhance the
ability of environmental health professionals to ensure the practice
of safe body art procedures to better protect public health.

Anyone who would like to recommend changes to the current
NEHA Body Art Model Code should go to www.neha.org/BAMC
Change by June 30, 2022, to submit their comments. Comments
are requested on both grammar and content.

National Environmental Public Health
Internship Program

The National Environmental Public Health Internship Program
(NEPHIP) is a 10-week internship opportunity that links environ-
mental health undergraduate and graduate students from universities
accredited by the National Environmental Health Science and Pro-
tection Accreditation Council (EHAC) with qualified public health
departments. NEHA has partnered with the Water, Food, and Envi-
ronmental Health Services Branch of the Centers for Disease Control
and Prevention (CDC) for the past 7 years to support state, tribal,
local, and territorial (STLT) public health department internships for
environmental health students through NEPHIP. NEPHIP aims to
encourage environmental health students to consider careers at STLT
environmental public health departments following graduation.

In 2022, NEHA is launching a revised and expanded NEPHIP.
The expanded program will offer a variety of additional features:
 Opportunity to enroll in summer (2022), fall (2022), and spring

(2023) internships (accepting up to 50 interns).

« Diversity and inclusion within the environmental health work-
force. (Please note that NEHA measures diversity across many
variables including being a first-generation college student, age,
ethnicity, race, socioeconomic status, gender, neurodiversity,
disability, language, religion, sexual orientation, geographical
area, etc.).

« Participation in a series of professional career mentorship sessions
with environmental health professionals in STLT departments.
 Opportunity to attend the first ever NEPHIP virtual career fair.
 Networking and engagement opportunities for interns at the

NEHA Annual Educational Conference & Exhibition, including

a professional development preconference workshop.

« Sustained support and promotion for internship work through
publications and media.

* Improved coordination and evaluation efforts.

« Focus on projects that explore climate and health, sustainability,
health inequities, and environmental justice issues.

* Support packages for participating environmental public health
departments to help offset costs for hosting interns.

Through the expanded NEPHIP, students will be exposed to
exciting career opportunities as well as the benefits and challenges
of working with environmental public health agencies throughout
the nation. The program connects highly qualified environmental
health students at undergraduate and graduate levels with influen-
tial STLT public health departments with the purpose of:
 Exposing environmental health students to the important pur-

pose and work of STLT public health departments.

March 2022 e Journal of Environmental Health
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* Presenting students with career and mentorship opportunities
at public health departments.

 Providing STLT public health departments with a qualified
intern, at no cost, who is eager to gain field experience and con-
tribute to the work of the department.

¢ Increasing awareness of EHAC-accredited programs and the
value of working with and hiring their students and graduates.

NEHA administers NEPHIP and is supported by cooperative
agreement CDC-RFA-OT18-1802.

The application period for students and health departments
opened on January 27 and will close on March 9 for summer session
applications. Student applications will be accepted on a rolling basis
if positions are open and available past the deadline. The application
portal will be ongoing for interested health departments.

To learn more and submit an application, visit www.neha.org/
nephip.

2022 InFORM Conference
2022 The Integrated Foodborne Out-

In =° P M break Response and Manage-
= ment (INFORM) Conference
crEmmemmm———————_brings together the network of
public health officials involved with foodborne and enteric disease
outbreak response, including federal, state, and local public health
and environmental health specialists, epidemiologists, health com-
municators, and laboratory scientists. Held every 2 years, the con-
ference consists of a keynote speaker, plenary and discipline-spe-
cific sessions, and poster presentations.

The 2022 InFORM Conference will be held virtually on April
26-29. Invited participants include public health colleagues from
local, state, tribal, or federal agencies and departments involved in
enteric disease surveillance and outbreak response. This invitation
includes but is not limited to:

* Environmental health specialists involved in enteric disease out-
break investigations.

* Epidemiologists who investigate local or multistate enteric dis-
ease outbreaks.

 Health communicators involved in enteric disease outbreaks,
prevention, and food safety education.

« Laboratory scientists who are a part of PulseNet or who are
interested in learning more about PulseNet.

Several awards will be presented at the 2022 InNFORM confer-
ence, including the Kati Kelley Award for Exceptional Service to
PulseNet, Bill Keene Award for Excellence in Epidemiology, John
J. Guzewich Environmental Public Health Team Award, and The
People’s Protector Communication Award.

Online preregistration is required. Early bird registration ends
April 1. Registration scholarships are available. Scholarship appli-
cations must be submitted no later than March 14 to be consid-
ered. To register and learn more, visit www.neha.org/inform.

NEHA Adopts Positions on Key Environmental
Health Concerns

NEHA has researched and carefully crafted a series of new policy
statements in response to concerns from environmental health
professionals and industry. The statements include topics on body
art, food safety, vector control, well water testing, mosquito con-
trol, the role of environmental health in preparedness, and a uni-
form and integrated food safety system.

“One of our responsibilities is to raise the voice of the envi-
ronmental health profession on issues our members and leader-
ship have identified as concerns,” said David Dyjack, DrPH, CIH,
NEHA executive director. “Our team of subject matter experts is
able to conduct the research on best practices on behalf of local,
state, territorial, and tribal areas and provide recommendations
about how to protect public health.”

Each statement has been vetted by NEHA and adopted by the
NEHA Board of Directors as official statements of the association.
The policy statements are shared with local, state, and federal pol-
icy makers, including both the executive and legislative branches
and relevant environmental and public health boards. NEHA pol-
icy statements remain active for 3 years.

The new policy statements include:

Body art: The current landscape of body art legislation is
fragmented with inconsistent safety standards and professional
requirements, as well as a lack of enforcement mechanisms. NEHA
recommendations include robust legislation requiring that body
artists are licensed and work in licensed facilities, that facilities
have met licensing thresholds, and that there is an enforcement
mechanism in place.

Food safety: The current capacity for tracking and surveilling
foodborne disease outbreaks is fragmented and not sufficiently
standardized across agencies and organizations that protect public
health. Additionally, the lack of traceability and transparency in
the supply chain has made tracking outbreaks more difficult and
time consuming, resulting in more illnesses, deaths, and money
lost. Recommendations include improved technology for track-
ing and intervention, education, credentialing, and training food
safety regulators.

Vector control: Deficiencies in funding, research, and surveil-
lance—paired with increased contact between humans, animals,
and the environment—make preventing vectorborne diseases a
challenge that the U.S. is not currently equipped to handle. NEHA
recommendations include incorporating the vector management
framework outlined by CDC, the American Mosquito Control
Association, and World Health Organization, while also integrat-
ing a One Health approach.

Well water quality testing: More than 15% of the population relies
on a private well as their primary source of drinking water, for which
there are no federal water quality requirements. Most states do not
regulate private well water quality. NEHA recommendations include
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implementing local or state legislation requiring and regulating pri-
vate well water quality testing and collecting and sharing informa-
tion about identified contaminants in the area with the community.

Mosquito control: Increasing urbanization, changing land
use patterns, and expanding international travel and trade bring
humans and animals into more frequent contact with mosquitoes,
while climate and other environmental changes also fuel their
spread. There is insufficient sustained and organized funding for
mosquito control programs, which has led to nationally inconsis-
tent and socioeconomically biased programs. As such, NEHA rec-
ommends incorporating the vector management framework out-
lined by CDC, the American Mosquito Control Association, and
World Health Organization, as well as the foundation of a national
public health framework for the prevention and control of vector-
borne diseases in humans as outlined by CDC.

Uniform and integrated food safety system adoption: It is esti-
mated that approximately 48 million people in the U.S. become
sick from a domestically acquired foodborne illness annually. Of
these people, 128,000 are hospitalized and 3,000 die. The eco-
nomic impact of foodborne illness has been estimated at $152
billion annually for direct medical care and loss of quality of
life. NEHA recommendations include adoption of the most up-
to-date Food and Drug Administration model Food Code, consis-
tent reporting of data, using an integrated food safety system, and
training food service personnel.

Role of environmental health in preparedness: Environ-
mental health professionals play a critically important role in
public health preparedness, response, and recovery to mitigate
injury and illness during and after emergencies and disasters.
NEHA recommendations include integrating environmental
health into public health emergency preparedness and provid-
ing practical function and skills-based training for environmen-
tal health professionals.

All current NEHA policy and position statements, as well
as past statements, are available at www.neha.org/policy-
position-statements.

NEHA Celebrates Public Health Thank You Day

W November 22 was Public Health
Thank You Day. In partnership
with  NEHA, Representative
Robert Wittman (VI-R) submit-
ted a concurrent resolution to
Congress recognizing the pro-
found contribution that envi-
ronmental and public health
professionals have made in
response to the COVID-19 pandemic and make every day to the
health, safety, and economic security of the country during Pub-
lic Health Thank You Day.

NEHA is proud to celely

“One of the many lessons highlighted throughout the COVID-19
pandemic is that our nation’s strength and resilience relies heavily on
our dedicated public health and environmental health professionals.
With 26 years of experience working in the Virginia Department of
Health before coming to Congress, | recognize and appreciate that
research and practice are vital to the security, economic develop-
ment, and well-being of people throughout our nation. Recognizing
these dedicated individuals through this Resolution on Public Health
Thank You Day 2021 is the least we can do to honor the service and
sacrifice our public health professionals play in keeping our commu-
nities safe, healthy, and prosperous,” said Representative Wittman.

The resolution states that environmental and public health pro-
fessionals should be “applauded, extolled, and thanked on Public
Health Thank You Day for their deeply important contributions to
the Nation.”

The work of environmental and public health professionals has
been vital to successfully reducing and abating many of the health
threats our communities face, from measles and foodborne illnesses
to hazardous waste, lead poisoning, and bioterrorism agents.

“Environmental health professionals are modestly compen-
sated, unseen, and unrecognized by most,” said David Dyjack,
DrPH, CIH, NEHA executive director. “Yet they remain dedicated
to protecting our communities and have even taken on expanded
duties under stressful conditions during the pandemic.”

Learn more about this resolution and celebration at www.neha.
org/node/62329.

NEHA Giving Tuesday Campaign Success
By Alexus Nally (atnally@neha.org)

A very special thank you to those indi-
viduals who gave to our Giving Tuesday
campaign on November 30, 2021, to
support the NEHA/American Academy
of Sanitarians (AAS) Scholarship Pro-
gram. Throughout this unprecedented
time, you have chosen to stick by our
side. On behalf of the NEHA board and
staff, we thank you for your commit-
ment, it has meant so much to us all.

Thank you immensely to the 50 of our advocates who contrib-
uted to raising 85% of our goal. Contributions to the NEHA/AAS
Scholarship Program make a long-lasting impact on deserving stu-
dents in need and inspires them to persist as they prepare to join
you in the environmental health workforce. It is for these students
that we continue to come together. Whether you donated, shared
our social media posts, or even ran your own fundraiser on our
behalf, you were instrumental in helping make our campaign a
triumph. We are humbled by your generosity and excited for the
future we can give dedicated students pursuing environmental
health programs.

#GIVINGTUESDAY
RESULTS
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For those who gave a tribute gift on behalf of someone from
your community, please know that their legacy will be honored
through the work we do to fulfill our mission to build, sustain, and
empower an effective environmental health workforce.

Thank you to our Giving Tuesday supporters:

Rance Baker, in memory of Brian Hess

Gina Bare, in memory of Brian Hess

Marcy Barnett

Jesse Bliss, in memory of Dr. Samuel Soret

D.G. Brown, in memory of Dr. Carolyn H. Harvey

Thomas J. Butts

Kimberley Carlton

Renee Clark

Brian K. Collins, in memory of George Nakamura

Richard F. Collins

Alan M. Croft

Kristie Denbrock

Michele R. DiMaggio, in memory of George Nakamura

Gery M. DuParc

David T. Dyjack, in memory of George Nakamura

Soni Fink

Cynthia Goldstein

Karen Hoffman Bender

Donna M. Houston

Nola Kennedy

Sharon L. Kline, in memory of George Nakamura

Roy Kroeger

Sandra Long

Ann M. Loree

Ralph Matthews

Carol Mclnnes

Kaiser Milo

Peter J. Mitchell

Alexus Nally

Johany D. Negron Bird

Eileen Neison

Liz Otero

Vincent J. Radke

Larry A. Ramdin

Welford Roberts

Kristen Ruby-Cisneros

Peter H. Sansone

Lynn Schneider

Christopher J. Smith

Chintan Somaiya, in memory of Dr. Samuel J. Soret

James Speckhart

Jordan Strahle

Denise K. Takehara

Christl Tate

Ned Therien

Gail P Vail

Tom A. Vyles

Lisa Whitlock

Webster Young, Jr.

Margaret Zarriello

Read more about our Giving Tuesday campaign at www.neha.
org/giving-tuesday.

Thank You for Supporting NEHA
By Alexus Nally (atnally@neha.org)

On behalf of the NEHA board, staff, and program participants,
we thank you for your commitment in supporting us throughout
2021. From over 300 donors, many of them being recurring donors
and a surprising number of major donors, we have accomplished
another year of ample investments to our funds—the NEHA/AAS
Scholarship Program, NEHA Endowment Fund, and NEHA Gen-
eral Fund. These avenues exist so that you, our supporters, can
give back to your professional association, helping us to advance
the environmental health profession.

Thank you for your patience as we adjusted our work environ-
ments, took time for our health, and found steady ground while
navigating the uncharted territory of COVID-19 and its differ-
ent variants. Our commitment to you is that we will continue to
remain steadfast in our mission to build, sustain, and empower an
effective environmental health workforce.

Through the support we have received in years past, we are pro-
actively planning opportunities for our supporters that will ignite
a sense of community, teamwork, and promise. It is our time to
lend a greater hand in healing our communities and we hope you
will join us in the year ahead. Learn more about how to donate to
NEHA at www.neha.org/donate.
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Members are extremely important to NEHA and its mission. NEHA's
membership structure includes five different membership categories—
Professional, Emerging Professional, Retired Professional, International,

and Life. Environmental health professionals can benefit from NEHA
membership at any career stage. NEHA membership provides credibility,
learning, community, and influence. Learn more at www.neha.org/join.
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Preconference Offerings at the NEHA 2022
Annual Educational Conference & Exhibition

The NEHA 2022 Annual Educational
Conference (AEC) & Exhibition—to
be held on June 28-July 1 in Spokane,
Washington—will include a full precon-
ference schedule offering attendees the
opportunity to take a credential review
course or attend a workshop or training
on avariety of environmental health top-
ics. More details and registration information about the preconfer-
ence offerings can be found at www.neha.org/aec/preconference.

Certified Professional-Food Safety (CP-FS) Credential
Review Course (June 26-27)

This 2-day refresher course is designed to enhance your prepara-
tion for the NEHA CP-FS credential exam. The course will cover
exam content areas as described in the CP-FS Candidate Informa-
tion Brochure. The instructor will be available during and after the
course for questions. The CP-FS exam will not be offered during
the review course and an additional application and fee to take the
exam must be completed separately online. Cost: $449 for NEHA
members and $549 for nonmembers. Registration includes the CP-FS
Study Package (CP-FS manual and flash cards).

‘spohane, Wil - Jane 28 - g g

Registered Environmental Health Specialist/Registered
Sanitarian (REHS/RS) Credential Review Course (June
26-28)

This 2.5-day refresher course is designed to enhance your prepa-
ration for the NEHA REHS/RS credential exam. The course will
cover exam content areas as described in the REHS/RS Candidate
Information Brochure. The REHS/RS exam will not be offered
during the review course and an additional application and fee to
take the exam must be completed separately online. Cost: $549 for
NEHA members and $649 for nonmembers. Registration includes the
REHS/RS Study Guide (5th edition).

Affiliate Leadership Workshop (June 28)
NEHA affiliate leaders are invited to collaborate, learn, and net-
work at this half-day workshop. The goal of the workshop is to
provide affiliates with tips and resources for running successful
associations. Cost: Free, preregistration is required.

NEHA and ATSDR Environmental Health and Land
Reuse (EHLR) Certificate Program (June 27-28)

This training course, developed and hosted by NEHA and the
Agency for Toxic Substances and Disease Registry (ATSDR), aims
to build capacity among environmental health professionals and
within communities to help remediate and redevelop brownfield
sites. The training explores the environmental and health risks and
social disparities associated with contaminated land properties,
key players in land reuse planning and policy, and redevelopment
techniques to improve community health. Course participants will
receive an EHLR Certificate upon completion of all five modules of
the program. Cost: $25 for NEHA members and $50 for nonmembers.

NEHA and FDA National Retail Food Regulatory
Program Standards Self-Assessment and Verification
Audit Workshop (June 26-28)

This workshop is designed to provide participants with an over-
view of the National Retail Food Regulatory Program Standards
criteria and an in-depth understanding of the self-assessment and
verification audit processes, worksheets, and forms. Participants
should be program managers or those directly responsible for con-
ducting program self-assessments and preparing for verification
audits. Cost: $140 for all registrants.

NEHA and Climate for Health Ambassador Training
(June 28)

NEHA has again partnered with ecoAmerica’s Climate for Health
to offer this training to build the capacity of environmental health
professionals to make a difference in their local climate and health
conversation. The training will equip environmental health pro-
fessionals with knowledge, hands-on experience, and resources to
speak and act confidently on climate change and solutions. Cost:
Free, preregistration is required.

NEHA and NOWRA Taking Septic Systems to the Next
Level (June 28)

NEHA has partnered with the National Onsite Wastewater Recy-
cling Association (NOWRA) to offer this 1-day training. Over the
last 20 years, the challenges and solutions related to septic systems
have both been on the rise. This course, taught by national academic
experts, will discuss key pollutant treatment of nutrients and con-
taminants of emerging concern, challenging soil and site conditions
and related solutions, and management programs for long-term sus-
tainability. Cost: $125 for NEHA members and $175 for nonmembers.

Private Water Network Workshop: Environmental
Health Professional’s Guide to Positively Influencing
Domestic Well Water Testing Behavior (June 28)

This workshop is designed for environmental health professional
working with private drinking water systems. It will feature a com-
bination of presentations and facilitated roundtable discussions on
effective resources and innovative approaches to positively influ-
ence the well water testing behavior in private well owners. Cost:
Free, preregistration is required.

The 11 Principles of Leadership (June 28)

The 11 Principles of Leadership is a motivational, inspirational, and
educational seminar about leadership and foundational concepts on
being the best we can be. It will provide attendees with valuable tools
they can use every day to apply or provide purpose, motivation, and
direction to daily activities and long-term goals. Cost: Free for NEHA
members and $100 for nonmembers, preregistration is required.

Using a Health in All Policy Approach to Addressing
Childhood Lead Poisoning (June 28)

This workshop will share the tools and resources developed in collab-
oration with key stakeholders to address lead in homes. It will include
jurisdictions that have used these tools and will share their successes
and lessons learned. Cost: Free, preregistration is required. gage
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NOMINATIONS OPEN!
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REHS/RS Study Guide

Fifth Edition!

Visit our Study

References page
for more information!

NEHA.ORG/REHS-STUDY-REFERENCES
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Dr. Bailus Walker, Jr.

Diversity and Inclusion
Awareness Award

The Dr. Bailus Walker, Jr. Diversity
and Inclusion Awareness Award
honors an individual or group who has
made significant achievements in the
development or enhancement of a
more culturally diverse, inclusive, and
competent environment.

Application deadline is April 15, 2022.
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Recreated in a fresh visual
layout to enhance the reading
and studying experience

Helps identify content areas of
strength and areas where more
studying is needed

Incorporates insights of
29 subject matter experts

Includes 15 chapters covering
critical exam content areas




DirecTalk
continued from page 58

to form, environmental health considerations
were absent in the notice of funding oppor-
tunity. Opioids, check. Health education,
check. Environmental health, absent. Same
as it ever was.

I'm struck by the current pandemic and
reference to its novelty. Novel coronavirus.
Exactly 300 years ago as | type these words
there was a smallpox outbreak in Boston,
Massachusetts. As the New England commu-
nity struggled to contain the outbreak, you
won't be surprised to learn that there were
criticisms of the efforts to protect and pro-
mote public health. The drill is eerily famil-
iar. Quarantine will hurt the economy. Govern-
ment should not impede on individual freedoms.
There was politically motivated suspicion
seeded around inoculation efforts. Sound famil-
iar? Nothing has changed in 300 years. If you
doubt me, please conduct your own research.

This time is our moment in history to probe
for a new way forward. A way that frames
infrastructure as environmental health. A
way that frames investments in the public
health workforce inclusive of environmental
health. A way that frames pandemic manage-
ment inclusive of the centrality of environ-
mental health. Rest assured, your staff at the
National Environmental Health Association
are working on this challenge.

| leave you with one final observation.
When consuming the news, we are collec-
tively assaulted by national experts reporting

Tybee Island Light Station. Photo courtesy of
David Dyjack.

and tendering recommendations on COVID-
19. So, | googled the academic qualifications
of these influential experts. Do you know
how many of these committed profession-
als have degrees in public or environmental
health? Not one. Discretion dictates that |
don't call them out by name.

The Route 301 Governor Harry W. Nice
Memorial/Senator Thomas “Mac” Middleton
Bridge unites Virginia with Maryland. It is a
two-lane monstrosity that will be replaced
with a new span sometime next year. An
overdue transportation renaissance. The 1

Spanish moss. Photo courtesy of Angela Dyjack.

a.m. drive over the old span steals my breath
away. | exhale with relief as | enter Charles
County, Maryland, and inhale the seasonal
pine-infused vapors released by my neigh-
borhood’s coniferous forest. Arriving home
exhausted, the hinges squeal as | unlock the
deadbolt on my front door. | drink deeply
from the days experience, inebriated by the
vision and courage of the Tybee waders. @

eV ——————————
[ ddyjack@neha.org
Twitter: @DTDyjack

Choosing a career that protects the basic
necessities like food, water, and air for
people in your communities already proves

that you have dedication. Now, take the

REHS/RS

next step and open new doors with the

Registered Environmental Health Specialist/
Registered Sanitarian (REHS/RS) credential from NEHA. It is
the gold standard in environmental health and shows your

commitment to excellence—to yourself and the communities
you serve.
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ered to this relationship. | ponder this

unspoken arrangement while motoring
on 1-80 east of Savannah, Georgia, at day-
break, a time of day that delivers an ethereal
setting for Spanish moss cloaked Southern
Live Oaks, Quercus virginiana.

My ambitions today reflect an absurd sense
of possibilities as | aim to dine al fresco on
Thanksgiving leftovers while ensconced on
the island beaches of Tybee, Georgia, and
Kiawah, South Carolina. Travel mercies will
be necessary if | hope to arrive at the termi-
nus of this adventure safely—home tonight
in Maryland. | chuckle at the prospect of me
qualifying, in some perverse sense, as a mod-
ern-day midnight rambler.

The incongruence of Tybee leaves me
breathless. It is at once a charming, coastal
barrier island replete with eye candy in the
way of the iconic light house. Then a seedier,
disturbing past knocks on the door. The 10th
Street Savannah Beach played host to the
Tybee Island Wade-Ins, a 1960s Jim Crow-
era effort by Black residents who defied local
norms by wading into the surf of what had
historically been an all-White beach. A group
of Black youths, literally students, imbued
with beryllium-like strength and courage. A
story worth unearthing.

The pluck and mettle of the Tybee waders
seduce me into a deep state of reflection as |
hit the road to Kiawah. The highways are in
various states of disrepair, aggravated by holi-
day traffic and what seems at first glance to
be largely road widening projects. Infrastruc-

l breathe out. Trees breathe in. Life is teth-

58 Volume 84 ¢ Number 7

YOUR ASSOCIATION

Tybee

The incongruence
of Tybee leaves me
breathless.

ture. President Joe Biden signed the $1.2 tril-
lion infrastructure bill earlier in November,
and it seems our profession has once again
been relegated to the periphery of the conver-
sation. Nonetheless, our interests are central
to much of the investment, which possesses a
backstory worth sharing.

| release an exasperated sigh as | take in
the emerging saga of the infrastructure bill.
Exhibit A is the Red Hill Bulk Fuel Storage
Facility near Honolulu, Hawaii, a city | know
well from my time of collaboration with the
Hawaii Environmental Health Association.
The Hawaii Department of Health recently
ordered the U.S. Navy to take immediate
action to clean the drinking water at Joint
Base Pearl Harbor-Hickam after the World
War Il-era petroleum storage facility was
determined to be leaking into the Red Hill
aquifer. Reportedly more than 700 people
have been forced from their homes while the
environmental health issue is resolved.

While leaking petroleum storage facilities
represent classic point sources of groundwa-
ter contamination, Lowndes County in Ala-
bamaillustrates a nonpoint source infrastruc-
ture challenge. County residents largely rely

on septic systems, many of which are failing.
Reports of sewage backing up into homes
on days with heavy precipitation are legend-
ary. It's not just unsightly and disgusting, it's
a health hazard. A 2017 study found hook-
worms, commonly associated with poverty
and unsanitary conditions, to be prevalent
among the local population.

Then there is Benton Harbor, Michigan, a
predominantly Black community with lead
service lines. Old and failing infrastructure
have subjected community members to the
risk of lead exposure. Regretfully the drill
is all too common. The state’s governor and
the U.S. Environmental Protection Agency
have intervened.

These stories are derived from the papers
to which | have a subscription. Many of us
conjure up the vision of roads, bridges, ports,
and rails when infrastructure is discussed. My
impression is admittedly distorted; skewed
toward the pulse of modern life—eating,
drinking, recreating, and breathing. Our stuff.

It doesn't end there. | received an electronic
message a few weeks ago from the Centers for
Disease Control and Prevention. It seems they
received a $400 million appropriation from
Congress to invest in future public health
leaders. They were soliciting people like me
to review Public Health AmeriCorps grant
applications. The program’s noble aim is to
supplement the existing public health work-
force while priming the pump for individuals
who potentially aspire to a career in public
health. | readily agreed to be a reviewer. True

continued on page 57



WATER TESTING NEEDS?

WATER QUALITY POOL & SPA

Drinking and Wastewater Screening and Compliance

eXact® Photometers E eXact® Photometers

SenSafe® Test Strips NSF/ANS Standard 50 Pool Check Test Strips

FOOD SAFETY CHILDCARE

Process Water Sanitizing and Disinfecting

eXact® Photometers WaterWorks™ Childcare Kits
WaterWorks™ Test Strips

LEARN ABOUT OUR WATER QUALITY PRODUCTS;
THE FIRST CHOICE OF HEALTH INSPECTORS.
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Easier.

Our cloud-based platform allows instant access to
meaningful data in real time. HSCloud™ is a fully
customizable, easy-to-use system allowing your
agency to implement an easily configured solution
quickly and efficiently.

* Easy Implementation * Industry Compliance
e Efficient Data Management e Flexible and Secure

HealthSpace is the nation's largest provider of Environmental Health Data
Management Solutions. Scan the code below to see why over 600 state
and local government agencies have chosen HealthSpace to improve their
efficiency and maximize their data.

f/ / Contact Robin Loughran today to schedule
HEALTHSPACE a f:lemo or to answer any questions you
might have.

e 980-375-6060

9 Robin.Loughran@hscloudsuite.com

Scan to visit
gethealthspace.com






