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» PRESIDENT’S MESSAGE

Sandra Long, REHS, RS

hile there is a variety of topics
to select for this column, I would
like to focus on you, the indi-

vidual. This year has been a year of many
changes, adjustments, and carrying out du-
ties outside of the routine. With this type
of activity comes stress. As we all know,
some stress is good and some is, well, not
so good or positive and is negative stress.
Examples of positive stress are going on
a holiday or vacation, learning something
new, completing a goal, or buying a house.
As we are approaching the holidays that
can bring both positive and negative stress,
I want to focus on good self-care and how
you take care of yourself.

For months I have been on emergency
management calls with Dallas County. At
the end of each week, the Dallas County
judge would thank us of taking care of
the public and remind us that we needed
to remember to take care of ourselves. He
would insist that for the weekend we take
a break from our emergency management
duties because if we didn’t, we wouldn’t be
able to carry on at our best. He would say,
“Do some self-care this weekend.”

Let’s talk about self-care. The Oxford
Dictionary defines self-care as the practice
of taking an active role in protecting one’s
own well-being and happiness during peri-
ods of stress.

It sounds easy but is probably the one thing
most of us are not really good at doing. Lack
of energy and time are the two most common
reasons self-care is not practiced. Feelings of
selfishness, guilt, and finances also contrib-
ute to not practicing self-care. People tend
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Self-Care:
Focusing on You

Practicing
self-care can have
a remarkable
difference in your
well-being and
overall health.

to have misperceptions about self-care. It is
not typically about treats or pampering one-
self, it is not the negative stereotype of put-
ting your needs ahead of others, it is not a list
of behaviors, and it is not just about solitary
activities.

So, now that you know what self-care is
not, what is it? And is it really that impor-
tant? Stress can affect the way we think,
feel, and act toward each other. If we let
stress rule our lives, we could become
unhappy, have fatigue and poor physi-
cal health, and burn out. Self-care means
knowing yourself, your limits, what makes
you happy, identifying ways to enjoy your-
self, finding ways to decompress, practicing
gratitude, and eating and sleeping properly.
Self-care does not have to be time consum-
ing, exhausting, or expensive. Sometimes it
is the quick, simple things that can keep us
rejuvenated.

It is important to establish a self-care
routine. Schedule some time for yourself.

Then engage in an activity you find enjoy-
able or try something new. For example,
I have two go-to activities, both of which
I truly enjoy. One is photography. I enjoy
going out walking with my camera and
experimenting with settings, light, and
composition. I may not be great at it yet
but there is continuous improvement and
thank goodness for digital where I can
delete the blurry shots. My other favorite
photo subjects are my granddaughters and
I cannot get enough of those pictures. My
other stress relief is creating in the kitchen
or baking. I will find a recipe for something
new or sometimes familiar, and bake cakes
or cookies. This summer I made jams and
jelly, a skill I learned growing up. It is time
spent focusing on something different and
time spent creating. The baking is gener-
ally portioned into snack size plastic bags
and taken to work. I have not had any com-
plaints and received a few compliments.

I challenge you to find your stress relief.
That thing, hobby, or interest you have
always thought about doing but never
thought you had time to do. Let me give you
a kick start with some ideas that might fit
what you like to do: write, take a nap, do
yoga, color, volunteer (a social and commu-
nity benefit), play with pets or volunteer at
a local animal shelter, read, meditate, walk
in a park, observe a sunset or sunrise, com-
mune with nature, listen to music or audio-
books, meet a neighbor, cook, learn to paint,
learn to play an instrument, go for a drive,
learn something new, take a bike ride, learn
martial arts, learn to make movies, garden,
or find a new hobby. Find something that



gives you energy, opens your mind, and

releases stress.

Practicing self-care can have a remarkable
difference in your well-being and overall
health. It can enhance your self-awareness,
promote rest and relaxation, and can poten-
tially lead to new interests. If you are inter-

SUPPORT

ested in learning more about self-care or
want to do your own research, good start-
ing points are Psychology Today and authors
such as Dr. Shainna Ali, Dr. Tchiki Davis,
and Elizabeth Scott. With the holiday sea-
son near, it could be a good time to invest in

some self-care.

yourself.

I appreciate and value your work in envi-
ronmental health and want you to appreciate

@{Wm /%{’7/

President@neha.org

NEHA is dedicated to supporting your continuing education (CE) needs
and strives to provide our members with high-quality educational
opportunities to complement their environmental health credentials and
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video sessions, webinars, and computer-based training. All of our virtual
learning opportunities are currently free to NEHA members. Learn more at

www.neha.org/earn-ce-credit.
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ADVANCEMENT OF THE SCIENCE

A Multistage, Geocoding Approach

for the Development of a Database
of Private Wells in Gaston County,

North Carolina

A b S t Frac t Many existing inventories of private wells in the U.S.
lack digital geographic coordinates, and county-level permitting systems
often store information in paper copies. We developed a GIS database
of private wells from paper permits issued since 1989 in Gaston County,
North Carolina (n = 8,721) using a multistage, geocoding approach. We then
assessed the positional accuracy of the geocodes from the field-collected
GPS location of these wells. In total, 98.9% of permits were successfully
geocoded and 12.3% were secured with GPS devices. There were significant
differences (p < .05) in positional accuracy for rooftop, parcel, and street
geocodes of private wells in the GIS database, but positional accuracy
was high for rooftop geocodes. Our approach is portable to other regions
interested in the development of a digital inventory with GIS of private wells

to aid in monitoring water quality and planning public health interventions.

Introduction

Although most people in the U.S. drink
water from public water systems, about 13
million households (45 million people)
rely on unregulated private wells for drink-
ing water (U.S. Environmental Protection
Agency, 2020). Private wells use groundwa-
ter, which is prone to contamination. Sources
of contamination to groundwater include
leaks from coal ash ponds (Huggins, Senior,
Chu, Ladwig, & Huffman, 2007), under-
ground storage tanks (Fabro, Avila, Alberich,
Sansores, & Camargo-Valero, 2015), land-
fills, septic systems (Schaider, Ackerman, &
Rudel, 2016), and excessive fertilizer applica-
tion and animal waste (Messier, Kane, Bolich,
& Serre, 2014). Groundwater contamination
can also originate from native rocks. For

8 Volume 83 ¢ Number 4

example, the native rocks in the Piedmont
region, including Gaston County, North
Carolina, are associated with high levels of
arsenic in groundwater (Harden, Chapman,
& Harned, 2009; Pippin, 2005).

In North Carolina, local health depart-
ments issue permits for private wells and test
for bacteria and inorganic chemical contami-
nants after construction of a new private well
(MacDonald Gibson & Pieper, 2017). Most
counties keep copies of the permits on file
in paper format. For example, Mecklenburg
County Health Department (2019) developed
a digital GIS database showing the geographic
locations of their private wells, but for many
other counties this information is unavail-
able. The lack of geographic coordinates of
private wells poses challenges to using GIS

Claudio Owusu, PhD

Eric Delmelle, PhD

Wenwu Tang, PhD

Department of Geography and

Earth Sciences, Center for Applied
Geographic Information Science,
University of North Carolina at Charlotte

Gary Silverman, PhD
Department of Public Health Sciences,
University of North Carolina at Charlotte

Samantha Dye, MSEH, REHS
Environmental Health Division,

Gaston County Department
of Health and Human Services

to model exposure to contaminants and then
communicate risk to well users (Lan, Tang,
Dye, & Delmelle, 2020).

To develop a GIS database of private wells,
geocoding techniques can be used to convert
location information in the form of addresses
into geographic coordinates of longitude
and latitude (Owusu, Lan, Zheng, Tang,
& Delmelle, 2017). Geocoding an address
requires spatially explicit road, parcel, or
rooftop reference data sets to convert the
address information to longitude and lati-
tude of the reference data. These reference
data sets also define the three geocoding
techniques available in GIS.

Two measures of geocoding data qual-
ity that are recognized in the literature are
match rate and positional accuracy (Gold-
berg, Wilson, & Knoblock, 2007; Zhan,
Brender, de Lima, Suarez, & Langlois, 20006).
Geocoding match rate is the number of suc-
cessful matched results and is dependent
on the availability of up-to-date reference
data (Goldberg et al., 2013). An approach
to improve geocoding match rates is to com-
bine multiple reference data sets and use
hierarchical rules in a multistage approach.
For instance, multistage geocoding using
street and parcel data sets improved geocod-
ing match rate of sex offenders in Hamilton,
Ohio, from 80% to 90% (Murray, Grubesic,
Wei, & Mack, 2011). Sonderman and coau-
thors (2012) incorporated multiple base ref-
erences from commercial vendors and U.S.
Postal Service address point reference data
to improve the geocoding match rate to 99%.
The geocodes can also be placed manually
when nearby features are known (Goldberg,
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2011; McDonald, Schwind, Goldberg, Lamp-
ley, & Wheeler, 2017). This approach, how-
ever, is time consuming.

Most studies that employ geocoding suf-
fer from incomplete or missing input data.
A data-matching algorithm called probabi-
listic record linkage (PRL) can be used to
reengineer addresses, as long as secondary
information (e.g., name, parcel number)
from the records is provided. PRL is used to
match two data sets with similar attributes
by assigning weights based on the degree
of similarity (Randall, Ferrante, Boyd, &
Semmens, 2013). High weights suggest a
higher probability of a match (Schmidlin,
Clough-Gorr, Spoerri, & SNC Study Group,
2015). PRL has been used in health services
research of birth outcomes and hospitaliza-
tion records (Bentley, Ford, Taylor, Irvine,
& Roberts, 2012), but its utility to improve
geocoding match rates by reengineer-
ing residential addresses has not yet been
tested or evaluated. The application of PRL
to improve match rates is essential because
excluding nongeocoded records likely will
reduce sample size and weaken the general-

ization of the analytical results due to selec-
tion bias (Ha et al., 2016; Zandbergen, 2009;
Zimmerman, 2008).

Another metric for the quality of geocod-
ing results is positional accuracy, referring
to the distance between the position of the
geocode and its true location (Bonner et al.,
2003; Ward et al., 2005). The smaller the
error distance, the higher the accuracy of the
geocode. Differences in positional accuracy
in environmental health assessments can lead
to exposure mischaracterization and affect
the reliability of spatial modeling estimates
(Zandbergen, 2009). For instance, when geo-
coded data of contaminated private wells are
analyzed, larger error distances can affect the
estimate for contaminants characterized by
small ranges beyond which spatial autocor-
relation vanishes.

In this article, we describe a multistage,
geocoding approach used to develop a GIS
database of private wells. We then assess the
positional accuracy of the geocodes in our
GIS database using field-collected GPS loca-
tions of private wells. Our study provides a
novel approach to increase geocoding match

rates that goes beyond using multiple refer-
ence data sets to implement a PRL technique.
The approach is portable to other counties in
need of a digital database of private wells to
aid in spatial modeling of exposure to con-
taminants, monitoring water quality, and
planning public health interventions.

Methods

Study Area

Gaston County is a 942 km? (364 mi?) area
in southwest North Carolina (Figure 1).
The topography is gently rolling to hilly,
ranging from elevations of 179 m (587 ft)
above mean sea level in the southeast cor-
ner to 520 m (1,705 ft) with several pro-
nounced ridges in the southwest part of the
county. The county has 15 townships and a
mixture of urban and rural environments.
From 2010-2019, the population of Gaston
County increased by 8.9% from 206,098
to 224,529 (U.S. Census Bureau, 2019).
Almost 42% of the county’s residents rely
on private well water (Centers for Disease
Control and Prevention, 2019). Owusu and
coauthors (2020) found that private wells in
the northwest part of Gaston County have
more than a 50% probability of containing
arsenic concentrations >5 pg/L stemming
from the underlying geology.

Since 1989, the Gaston County Depart-
ment of Health and Human Services has
approved a total of 8,721 permits for the
construction of new private wells. A typical
permit contains a unique permit number,
information on the well owner, type of well,
size, depth, casing depth, residential address,
parcel tax location codes, and site sketch of
the well. Some of the historical paper per-
mits were particularly challenging to digitize
and geocode due to damaged paper, missing
address information, directional addresses,
and illegible handwriting. The locations of
the private wells geocoded in this study are
shown in Figure 1.

Reference Data

We retrieved spatially explicit reference data
sets for rooftop centroid parcels and road
networks from Gaston County from a variety
of sources (Table 1). Other nonspatial refer-
ence data included deed records, property tax
information, and paper copies of laboratory
test results for total coliform and inorganic
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chemicals. The paper copies of total coliform
and inorganic chemical laboratory test results
were limited to private wells since 2008 when
North Carolina mandated laboratory testing
when a new well is constructed (North Caro-
lina Department of Health and Human Ser-
vices, 2019).

Parsing and Address Cleaning
Incomplete address information and lack of
address standardization can prohibit geocod-
ing automation (Goldberg, 2011; Murray et
al., 2011; Rosu & Chen, 2016; Rushton et
al., 2006; Sonderman et al., 2012). We took
initial steps to standardize and evaluate the
raw addresses:
1.Raw addresses were parsed into usable
components, including street number, pre-
fix direction (e.g., S), street name, type, and
suffix direction (e.g., SE) when available.
2. Common data entry errors (e.g., STRET,
CIRCL) were corrected.
3.Other manual data cleaning strategies
such as sorting and filtering by common
street names helped correct typographical
errors. More than one half of the input per-
mit addresses, however, were postal box
entries (e.g., PO. Box 101), missing, or
only directional descriptions.

Multistage Geocoding

Due to the inherent uncertainty of some input
permit addresses, we developed a multistage,
geocoding approach to increase the number
of successfully geocoded private wells. The
major components were the input permit and
reference data, the geocoding procedure, and
output geocoded private wells (Figure 2).
The geocoding procedure consisted of two
stages: automation and improvement.

Automation Stage

During the automation stage, rooftop, par-
cel, and road geocoding techniques were
combined hierarchically based on their spa-
tiotemporal accuracy, resulting in a compos-
ite address locator using ESRI ArcGIS 10.6.
An address locator is a model used to create
geometry for input addresses during geocod-
ing. In the composite address locator, the first
attempt to geocode the input permit address
was made with rooftop geocoding. Unsuc-
cessful input addresses were then considered
at the parcel geocoding level. When the input
addresses were not geocoded in parcel geoc-

10 Volume 83 ¢ Number 4

| TABLE 1

Study Reference Data and Sources

Property tax information

Rooftop centroid data 2016 Gaston County IT-GIS Department

Parcel data 2012, 2014, Gaston County Department of Planning and
2015, 2016 Development Services

County roads 2002, 2016 Gaston County IT-GIS Department

TIGER/line roads 1992, 2000 U.S. Census Bureau

Copies of coliform and inorganic 2008-2016 Gaston County Department of Health and Human

chemical test results Services

Deeds records 2012, 2014, Gaston County Department of Planning and
2015, 2016 Development Services

oding, then they were considered for street
geocoding. The input permit addresses that
were not geocoded after the first geocoding
trial were then considered in the improve-
ment stage (Figure 2).

Improvement Stage

The first approach in the improvement
stage was to replace the missing or incom-
plete permit addresses with reengineered
addresses from copies of total coliform or
inorganic chemical tests that were linked
using the unique permit numbers. The new
reengineered addresses then were trans-
ferred to the automation stage to be geo-
coded using the composite address locator.
Permits not geocoded were then considered
for the PRL approach.

The PRL data-matching technique was
implemented using LinkageWiz 2016 as a
second approach in the improvement stage
to link the permit data (source) with the par-
cel data (reference). Parcel attributes such as
tax location codes, parcel owner information
(first, middle, and last names), parcel street
name, parcel size, lot number, and subdivi-
sion name were paired with corresponding
attributes available on the private well per-
mits. The PRL results were evaluated by the
weight scores associated with a potential
match based on the field agreements, dis-
agreements, and missing values during the
linkage (Bentley et al., 2012; Randall et al.,
2013; Schmidlin et al., 2015). The weights
are derived from the logarithm of the fre-
quency ratio of the common attributes being
examined and is expressed as:

Frequency of agreement
in LINKED pairsin s , 1,

Frequency of agreement in
UNLINKED pairsin's, 1,

Weight = log,

with s, r as the common attributes in the
permit and parcel data, respectively.

We evaluated the total weight scores for
potential and false-positive linkages. A higher
value corresponds to a good potential match,
whereas a low value might signal a false match.
We accepted linkage pairs with weight scores
>30 because there was a natural break in the
distribution of weights beyond the score, but
manually reviewed those below this score
before a potential linkage was accepted. We
used the corresponding addresses associated
with the parcels to replace the incomplete or
directional addresses in the permit data. Reen-
gineered addresses were transferred back to
the automation stage. Permits not geocoded
were transferred to the final approach in the
improvement stage.

The final approach was to manually inspect
only the permits that were not geocoded after
PRL by comparing them with information in
deeds and parcel data to trace any record of
change in ownership that could help identify
the addresses on these permits. Once we found
a permit to have corresponding information
in the deed or parcel data during the manual
inspection, we replaced the incomplete or
directional address on the permit accordingly
with the address in the deed or parcel data.
The new reengineered addresses were then
transferred to the automation stage to be geo-
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coded using the composite address locator. We
excluded from the GIS database of private wells
any permits not geocoded after this approach.

Field Data Collection of Private Well
GPS Coordinates

We organized students from the University of
North Carolina at Charlotte (UNC Charlotte)
into two-member teams and sent them with
Mesa handheld GPS units to obtain the coor-
dinates at the actual well sites to compare with
the geocoded locations. In order to minimize
the drive time to the locations, we used the
database and GIS network analysis to develop
optimized route schedules for each team. The
countys environmental health department
provided the necessary training to the stu-
dents and, in collaboration with UNC Char-
lotte, coordinated the field data collection of
the private well locations and offered free well
water sampling to test for total coliforms. By
using the unique permit identification num-
bers assigned to each well, we merged the
field-determined GPS coordinates data into
the GIS database of private wells.

Assessing Positional Accuracy

As an indicator of positional accuracy, we cal-
culated the error distance between the field-
measured GPS coordinates and geocodes
obtained from rooftop, parcel, and street
geocoding of the private wells. As only 12.3%
of well owners agreed to secure the GPS coor-
dinates of their private well, we used kriging
interpolation techniques to estimate the posi-
tional accuracy of the geocodes at unsampled
locations for this study. Kriging is based on
the geostatistical theory of regionalized vari-
ables, which states that variables in an area
exhibit both random and spatially struc-
tured properties (Goovaerts, 2000; Pyrcz &
Deutsch, 2014).

We mapped and visually compared the
resulting interpolated surface obtained from
kriging error distances to ascertain the geo-
graphic variation in position accuracy of roof-
top, parcel, and street geocodes. The skewed
error distances for rooftop, parcel, and street
geocoded results were log-transformed
before kriging so that the data were normally
distributed, and the results were later back-

transformed for interpretation purposes.
We fitted the kriging semivariograms with
an exponential model because it yielded the
smaller sum of squared errors for rooftop and
parcel error distances. Although the sum of
squared errors for street error distances were
small for Gaussian model fitting of the krig-
ing semivariogram, we used an exponential
model in order to compare the predictions for
rooftop, parcel, and street geocoding.

Results

From October 2016-September 2019, a total
of 8,721 permits were digitized. Only 3,207
(38.0%) of these permits were geocoded auto-
matically on first attempt. The remaining per-
mits had incomplete or missing address infor-
mation. The improvement stage approaches to
reengineer permit addresses yielded an addi-
tional 5,298 (60.7%) geocodes in the GIS data-
base of private wells. Individually, PRL added
more reengineered addresses (2,054, 23.6%)
compared with substituting addresses on cop-
ies of laboratory reports of coliform or inor-
ganic chemical tests (1,917, 22.0%) and man-
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| TABLE 2

Summary of Results for Different Geocoding Stages

Rooﬂop Geocoding Parcel Geocodmg Street Geocodmg Total
# (%) # (%) # (%) # (%)

Original permit 3,115(35.7) 46 (0.5) 157 (1.8) 3,318 (38.0)
Reengineered addresses

From copies of coliform or inorganic chemical test 1,824 (20.9) 14(0.2) 79 (0.9 1,917 (22.0)
Probabilistic record linkage 1,875 (21.5) 179 (2.1) - 2,054 (23.6)
Manual inspection 1,235 (14.2) 59 (0.7) 33(0.4) 1,327 (15.3)
Total match 8,616 (98.9)

ual inspection interventions (1,327, 15.2%)
(Table 2). A total of 105 (1.1%) of the private
well permits were not geocoded because of
paper damage, illegible handwriting, or direc-
tional descriptions in place of actual addresses.
Geocoded permits were more likely to be at
the rooftop level (92.3%) compared with par-
cel (3.5%) and street level (3.1%).

Positional Accuracy

From October 2017-September 2019, 1,075

households agreed to have their private well

locations secured by GPS. The field teams
reported the following reasons for not secur-
ing the GPS coordinates as:

1. owners were not at home (n = 3,877);

2. property could not be entered because of
notices such as no trespassing, beware of
dogs, or private property (n = 2,039);

3. residents declined to participate (n
=1,083);

4. residents were at home but unavailable/
residents asked to have their well loca-
tions taken later (n = 240);

5. house was serviced by city water (n = 107);
or

6. house was serviced by a community well
(n=31).

Additionally, a total of 164 well owners
requested not to have their well locations
identified by GPS.

Positional accuracy results were statisti-
cally different (p < .05) for rooftop, parcel,
and street geocodes. Rooftop was best, fol-
lowed by parcel and then street geocodes. The
mean positional accuracy for rooftop, parcel,
and street geocoding were 26 m, 44 m, and
72 m, respectively. The cumulative frequency
distribution (Figure 3) shows that 95% of
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FIGURE 3

Cumulative Distribution of Positional Accuracy of Rooftop, Parcel,
and Street Geocoded Locations of Private Wells to GPS-Measured
Positions in Gaston County, North Carolina (n = 1,075)
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the rooftop positional accuracy results were
within 52 m, with 95% of parcel positional
accuracy within 130 m, and 95% of the street
positional accuracy within 190 m.

The kriging maps for rooftop, parcel, and
street geocodes show geographic variations,
indicating differences in positional accuracy
across the county (Figure 4). For example,
whereas the map for rooftop geocodes shows

that positional accuracy does not exceed 60
m, the parcel kriging map shows that some
parts of the county have positional accuracy
=120 m. Cross-examination of parcel sizes
in these sections revealed that the area has
larger parcel sizes (mean = 28,059 m?) than
in other parts of the county. Nonetheless, the
kriging map for street positional accuracy
shows more areas with values 2120 m.




FIGURE 4
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Discussion

Developing a GIS database of private wells
presented several challenges. One of the
main challenges was dealing with paper per-
mits and improving the geocoding match
rate from permits with missing or incomplete
address. This issue was resolved by identify-
ing missing addresses from other data sources
such as well water test results. Additionally,
the PRL approach we used connected infor-
mation such as tax location codes on private
well permits with GIS parcel data to help
identify missing addresses. These approaches
improved our geocoding match rate from
38.0% to 98.9%. Our high match rate helps
show the potential of this approach to other
institutions interested in developing a GIS
database of private wells.

Although we could not geocode 105
(1.1%) permits into the GIS database, the
high geocoding match rate was enough to
meet the health departments’ need of show-
ing the geographic locations of private wells
within their jurisdiction. Information on coli-
form or inorganic chemical measurements at

the well can be integrated into the GIS data-
base to aid in monitoring water quality. For
example, the developed digital database of
private wells allows easy identification from
an easily accessible data set of potentially
contaminated wells.

Our positional accuracy assessment shows
that rooftop geocoding outperforms parcel
and street geocoding in spatial representa-
tion of a private well. This finding could be
because rooftop geocoding outputs are the
centroid of a building rooftop, and private
wells usually are constructed near the resi-
dence. In environmental exposure assess-
ment, GPS coordinates serve as the best spa-
tial data in modeling exposure to the private
well (Cromley & McLafferty, 2011). When
the GPS coordinates are unavailable, how-
ever, rooftop geocodes can be used.

A major limitation of our study involves
having the resources to digitize permits,
technical expertise to convert the data into
a GIS database, and available funds to send
teams into the field to secure GPS locations
of private wells. A limitation of the mul-

tistage, geocoding approach employed in
this study might result from inputting inac-
curate addresses from existing permits. For
example, data entry errors from the paper
permits could have a significant impact on
the final geocoded data. The PRL approach
also is limited by the availability of common
attributes in the permit and parcel data. Even
though PRL application is popular in health
services research, privacy issues can arise
from linking data with sensitive informa-
tion (Schmidlin et al., 2015). In our study,
we used only publicly available parcel data
as a reference source during the linkage. The
major strength of our approach was the use of
multiple reference data sets and techniques to
augment the geocoding rate, which enabled
the incorporation of private well locations
into the GIS database.

Conclusion
An accurate GIS database of private wells is
critically important to evaluations of local
environmental factors associated with ground-
water contamination and threats to rural
drinking water quality. We successfully cre-
ated this type of database for Gaston County,
North Carolina, using a multistage technique
that could be practical for many health depart-
ments or other agencies currently limited to
paper file records of domestic wells. We built
our database first from paper files that often
were damaged, had missing address informa-
tion, used directional descriptions in place of
addresses, or were illegible. We supplemented
this initial information by obtaining addresses
from well water testing done on a limited basis
by the state laboratory. Lastly, for those loca-
tions for which reliable addresses were still
unavailable, we employed PRL and used three
distinct geocoding databases: rooftop, parcel,
and street. An important finding was that
rooftop geocoding was the most accurate tech-
nique, negating the need to use the other two
databases for most foreseeable applications.
Potential applications of the database
include a) the production of maps showing
the locations of private wells and b) identi-
fication of relative risk of contamination on
an areal basis. This information could be use-
ful to support decision making, such as when
to alert county residents of the risks posed
by contaminated groundwater in their vicin-
ity or where to conduct additional sampling
in areas deemed at risk (Lan et al., 2020). A
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» INTERNATIONAL PERSPECTIVES

Microbial Quality of a Middle
Eastern, Raw, Ready-to-Eat

Meat Dish

A b St Fa Ct Numerous foodborne disease outbreaks have been
associated with the consumption of raw beef dishes. The purpose of this
study was to conduct a microbial examination of kibbeh nayyeh, a Middle
Eastern, raw, ready-to-eat (RTE) meat dish. In 2017, 30 samples were
purchased from three Middle Eastern butcher shops in Toronto, Ontario.
We tested the samples for total coliforms and E. coli. Results showed that
93% of the samples were positive for total coliforms (n = 28) and 17% were
positive for E. coli (n = 5). Furthermore, 30% of the samples had satisfactory
levels of total coliforms based on provincial guidelines for RTE foods, while
87% of the samples had satisfactory levels of E. coli. Evidence indicates that

additional procedures are needed to enhance the safety of this product.

Introduction

Kibbeh nayyeh is a raw meat dish made from
beef and/or lamb that is popular in countries
such as Lebanon and Syria. The basic ingre-
dients consist of fresh minced meat (usually
beef), bulgur wheat, minced onions, spices,
salt, pepper, and olive oil (University of
Guelph, 2011). Kibbeh nayyeh is consid-
ered a ready-to-eat (RTE) product because
there is typically no heat treatment prior to
consumption (Peresi et al., 2016). Other raw
meat dishes similar to kibbeh nayyeh include
steak tartare, kitfo, and yukhoe (Greenland
et al., 2009; Tegegne & Ashenafi, 1998; Uni-
versity of Guelph, 2011; Yahata et al., 2015).
In addition to the lack of a cooking step prior
to consumption, other food safety risks to
consumers include the extensive handling
of ingredients during preparation and the
intrinsic characteristics of this dish (e.g.,
high water content, high levels of nutrients,
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and neutral pH) that favor microbial growth
(Peresi et al., 2016).

Numerous foodborne disease outbreaks
have occurred worldwide due to kibbeh
nayyeh and other raw meat dishes. For exam-
ple, a 1995 Trichinella outbreak associated
with kibbeh nayyeh occurred in a southern
Lebanese village due to a mixing of raw pork
products with the kibbeh nayyeh. The out-
break resulted in 44 suspected or confirmed
cases of trichinellosis, with 63 people seeking
medical attention (Haim et al., 1997). More
recently, a 2013 multistate outbreak of Salmo-
nella Typhimurium occurred in the U.S., caus-
ing 22 infections across 6 states; out of the 22
infections, 7 were linked to consumption of
kibbeh nayyeh at the same restaurant (Centers
for Disease Control and Prevention, 2013).

Another reported outbreak associated with
araw meat product occurred in 2001 in Japan
due to the consumption of yukhoe that was
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contaminated with E. coli O111. That out-
break led to 86 illnesses, 32 cases of hemolytic
uremic syndrome, and 5 deaths, prompting
Japan to implement stricter regulations for
raw meat dishes (Yahata et al., 2015). Sev-
eral foodborne outbreaks have also occurred
in Europe due to the consumption of steak
tartare (Braeye et al., 2014; Doorduyn et al.,
2006; Greenland et al., 2009).

Some previous studies have been con-
ducted on raw, RTE meat products to deter-
mine the levels of microbial contamination.
For example, a study of raw kibbeh samples
taken in 2010-2011 from Brazilian super-
markets and butcher shops found that 87%
of the 70 samples were positive for E. coli
and 2 of the 403 total isolated E. coli strains
were positive for Shiga-toxin-producing
genes (Peresi et al., 2016). Additionally, a
2014 study in Venezuela found that three
out of seven samples of kibbeh nayyeh pur-
chased from various locations were con-
taminated with Salmonella spp. (Rodriguez-
Roque et al., 2018). A 1996-1997 study in
Ethiopia found that Salmonella spp. was
present in 21 of 50 samples of raw kitfo
obtained from hotels, bars, and restaurants
in Addis Ababa; in contrast, no Salmonella
was isolated from cooked samples of the
same product (Tegegne & Ashenafi, 1998).
Another study in 1998-1999 of raw kitfo
dishes prepared by street vendors in Ethi-
opia found that 9 out of 30 samples were
contaminated with Salmonella (Muleta &
Ashenafi, 2001).

In the U.S., the Food and Drug Admin-
istration (FDA) publishes the Food Code to
assist all jurisdictions in developing food
safety rules and policies. The FDA 2017 Food
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Microbial Levels in Samples of Kibbeh Nayyeh (N = 30)

Sampling Date Microbial Analysis by Location

(mm/dd/yyyy)

Location 1 Location 2 Location 3
Total Coliforms E. coli (CFU/g) Total Coliforms E. coli (CFU/g) Total Coliforms E. coli (CFU/g)
(CFU/g) (CFU/g) (CFU/qg)

02/01/2017 480x10° 1.60 x 102 5.10x10° 3.10x10° - -
02/02/2017 1.24 x 104 1.90 x 103 <1.00x 10’ <1.00 x 10 - -
02/08/2017 3.70x10° <1.00x 10 6.00 x 10 <1.00x 10’ - -
02/09/2017 1.50 x 10% <1.00x 10’ 8.00 x 10' <1.00 x 10’ - -
02/22/2017 1.70x10° <1.00x 10 5.00 x 10 <1.00 x 10’ 3.00x 10 <1.00x 10
02/23/2017 6.20x 10° <1.00x 10 1.20x 102 <1.00x 10 2.50x10° <1.00x 10
03/01/2017 520 x 103 <1.00x 10’ 1.60 x 102 4.00x 10’ 1.60 x 108 <1.00x 10’
03/02/2017 7.50x10° <1.00x 10 1.40x 102 <1.00 x 10 2.40 x 10* <1.00x 10’
03/08/2017 2.50x 10* <1.00x 10’ - - 2.40 x 10* <1.00x 10
03/09/2017 1.20x10° <1.00x 10 2.00 x 10 <1.00 x 10’ 2.10x10° <1.00x 10
03/15/2017 <1.00x 10 <1.00x 10 1.10x 10* <1.00x 10’ 7.90x 10 <1.00x 10
03/16/2017 2.30x10° <1.00x 10 - - 3.20 x 10? 1.00 x 10°

Code explicitly permits the sale of steak tar-

tare or other rare meat in RTE form if

o the establishment does not serve a highly
susceptible population,

¢ warnings are provided to consumers, or

o dishes are rendered safe to eat based on an
approved hazard analysis critical control
point (HACCP) plan with scientific data
or information showing that a lesser time/
temperature is safe (U.S. Department of

Health and Human Services, 2017).

In Ontario, Canada, the Health Protection
and Promotion Act provides the mandate
to develop regulations, protocols, and pro-
grams that govern food safety at retail and
food service premises. The Government of
Ontario Food Premises Regulation 493 under
this act legislates the preparation and sale of
potentially hazardous food within food estab-
lishments (Government of Ontario, 2017).
Under this regulation, RTE manufactured
meat products such as kibbeh nayyeh are
considered potentially hazardous foods and
must be produced in a manner that makes the
food safe to eat, including being processed
in a manner sufficient to destroy foodborne
pathogens (Government of Ontario, 2017).
There are currently no data on the microbial
safety of kibbeh nayyeh for retail consump-
tion in Ontario. The objective of this study

was to conduct a microbial analysis of kibbeh
nayyeh in order to determine possible food
safety risks.

Methods

Between February 1 and March 16, 2017,
we collected 30 samples of kibbeh nayyeh
from three Middle Eastern butcher shops
in Toronto, Ontario, that were identified by
the local health department as food estab-
lishments offering the dish for sale. On each
sampling day, 1 kg of kibbeh nayyeh was
purchased and a 200 g sample was asepti-
cally obtained from the 1 kg dish using the
inverted bag technique with approved sample
bags provided by the local health department.
We labeled each sample bag with the name
of the item, location where it was collected,
sample number, date and time it was col-
lected, and time it was delivered to the lab-
oratory. The samples were then placed in a
refrigerated cooler and immediately taken to
the laboratory to test for total coliforms and
E. coli. A thermometer placed in the cooler
was monitored to ensure maintenance of the
cold chain at <4 °C or less.

The microbial analysis of the samples
was conducted using Petrifilm to identify E.
coli and total coliforms, and to differentiate
between E. coli and other coliforms (Canada

Department of National Health and Welfare,
2018). The laboratory results were inter-
preted using the Ontario microbiological
guidelines for RTE foods; according to these
guidelines, satisfactory total coliform levels
for RTE food samples are values <103 CFU/g,
while satisfactory levels for E. coli are <100
CFU/g (Ontario Agency for Health Protec-
tion and Promotion, 2019). We recorded and
descriptively summarized the microbial sam-
pling results in an Excel spreadsheet.

Results and Discussion

Of the 30 samples tested across all three loca-
tions, 93% were positive for total coliforms (n
=28) and 17% were positive for E. coli (n =5).
Among positive samples, the mean count of
total coliforms was 3.44 log CFU/g (standard
deviation [SD] = 1.18) and the mean count of
E. coli was 2.32 log CFU/g (SD = 1.07). Based
on the Ontario guidelines for RTE foods, 30%
of the samples were satisfactory for total coli-
forms, while 70% were unsatisfactory. For E.
coli, 87% of the results were satisfactory and
13% were unsatisfactory. When comparing
across the three sample locations, location 2
tended to have lower levels of total coliform
contamination, while positive E. coli samples
were identified across all three locations
(Table 1).
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The results of our study are similar to
those from a study in Ethiopia that sampled
kitfo and found total coliform counts rang-
ing from 10*-10° CFU/g (Tegegne & Ash-
enafi, 1998). The presence of high levels
of total coliforms in RTE foods suggests
that good manufacturing and prepara-
tion practices have not been properly fol-
lowed, which could be due to poor quality
of raw ingredients, cross-contamination,
poor cleaning and sanitation, food handler
hygiene, or improper temperature control
(Food Standards Australia New Zealand,
2016; Ontario Agency for Health Protec-
tion and Promotion, 2019). Although raw
meat will contain a certain level of natural
microflora, preparation methods in butcher
shops—such as the sanitation of prepara-
tion areas, surfaces, and equipment; qual-
ity of the meat; and handling of the prod-
uct—could have contributed to the levels
of coliforms identified in this study (Food
Standards Australia New Zealand, 2016).
Meat grinders are a critical control point
because cross-contamination can occur if a
contaminated batch of meat passes through
a grinder and the grinder is not properly
cleaned and sanitized prior to processing
the next batch of meat (Roels et al., 1997).
Additionally, contamination of the season-
ing used in the dish could contribute to the
high coliform count if an employee exer-
cised poor hand hygiene and added the
seasonings with unwashed hands rather
than using a utensil. Furthermore, spices
and seasonings can be contaminated with
various foodborne pathogens (Young et al.,
2015), which could be introduced into the
final product.

E. coli is found in all mammalian feces and
serves as an indicator of fecal contamina-
tion (Baylis, Uyttendaele, Joosten, & Davies,
2011). The presence of E. coli in kibbeh
nayyeh samples from all three butcher shops
in this study indicates a pathway for food-
borne pathogens to contaminate the product.
Public health authorities should provide out-
reach and education to these establishments
on the safest way to prepare the dish and to
ensure that proper food safety procedures are
followed. For example, the meat should be
minced only by hand, proper sanitary tools
should be used, the dish should be prepared
to order (not in advance), only properly
trained employees should prepare the dish,
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customers should be informed of the risk of
consuming raw meat, and good manufactur-
ing practices should be followed throughout
the preparation process.

In the case of kibbeh nayyeh, as there is
no cooking step, proper temperature con-
trol should be considered another critical
control point. The product should be con-
tinuously maintained at or below 4 °C (40
°F) to prevent microbial growth (Regecova,
Turek, Jevinova, Pipova, & Macanga, 2017).
In addition, premises should consider lim-
iting or prohibiting sales of this product to
consumers at high risk of foodborne illness,
including pregnant women, immunocom-
promised people, and older adults (Lund &
O’Brien, 2011).

In Ontario, Regulation 493 requires those
who prepare raw meat dishes such as kib-
beh nayyeh to possess and follow a written
food safety procedure approved by the local
public health inspector. In order for this type
of food product to be permitted under these
regulations in Ontario, the preparation pro-
cess must include interventions to destroy or
reduce pathogens (Government of Ontario,
2017). There are various possible ways that
these controls can be achieved. For example,
government guidance on the safe production
of raw beef dishes (e.g., rare burgers) in the
United Kingdom includes searing the whole
cut of meat prior to grinding; this technique
can achieve a 6-log pathogen reduction on
the surface while the internal tissues remain
raw (United Kingdom Food Standards
Agency, 2016). The seared surface is then
removed prior to grinding and preparing the
raw meat dish.

Another approach recommended in New
Zealand includes briefly blanching the whole
cut of beef (e.g., unwrapped or in a vacuum-
sealed bag) in boiling water prior to grinding,
which achieves a similar pathogen reduc-
tion on the meat surface as searing (New
Zealand Government, 2017). In addition,
future research should examine whether the
inclusion of acidic ingredients such as lemon
juice to the dish can destroy or reduce the
incidence of pathogens, as has been shown in
the process of preparing the raw seafood dish
ceviche (Mathur & Schaffner, 2013).

A limitation of this study was locating a
sufficient number of butcher shops that sold
kibbeh nayyeh. Only three locations were
available to collect samples from because, at

the time of sampling, it was technically illegal
to sell the item in Ontario under the previ-
ous food premise regulations. Additionally,
the study was limited to its small sample size
in terms of the number of samples collected.
Another limitation is that we tested for indi-
cator organisms only and not for the presence
of specific pathogens.

Conclusion

The results of this study indicate that it is
essential that good manufacturing practices
and food safety procedures are followed by
premises that prepare and sell raw, RTE items
such as kibbeh nayyeh. In addition, consum-
ers should be adequately informed about the
food safety risks of this raw, RTE product.
We found that many samples had unaccept-
able levels of total coliforms, indicating that
adequate good manufacturing and prepara-
tion processes were not followed, and some
samples contained E. coli, which indicates
fecal contamination. Little research exists
on the safety and food safety risks of kib-
beh nayyeh for retail consumption. There-
fore, more research should be conducted
to enhance our knowledge of this product,
including the possible presence of specific
foodborne pathogens such as E. coli 0157
and Salmonella.

Local health departments need to be
aware of establishments selling raw, RTE
meat dishes such as kibbeh nayyheh in their
jurisdiction and ensure good food safety
production practices. Requiring establish-
ments to implement consumer warnings
and restrict sale to vulnerable populations
should be considered in food safety policies
and guidelines. M
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ADVANCEMENT OF THE PRACTICE

Environmental
Health Internships

Health Students

A b S t rac t Internships are an essential component of preparing
prospective college graduates for entering the practice-based field of
environmental health (EH). EH professionals continually encounter
events or hazards of high complexity and impact, and many experienced
EH professionals are expected to retire within the next several years.
Efforts are needed to ensure a supply of highly qualified and prepared
graduates is available to sustain and strengthen the EH workforce. The
National Environmental Public Health Internship Program (NEPHIP)
addresses this need by supporting health department internships for EH
students of academic programs accredited by the National Environmental
Health Science and Protection Accreditation Council. We conducted an
assessment to examine former NEPHIP intern and mentor experiences and
perspectives on 1) how well the internships prepared interns for careers in
EH and 2) to what extent the internships provided value to the host health
department. Overall, the internships appeared to provide EH students with
a well-rounded professional and practice-based experience, while health
departments benefited from hosting interns with a foundational knowledge
and college education in EH. Promoting the value of public health
department EH internships could encourage more students and graduates
to seek internship or employment opportunities with health departments,

ultimately strengthening the EH workforce.

Introduction

Internships are a cornerstone of the academic
journey. They are an integral experience for
instilling prospective college graduates with
a firsthand perspective on the realities of a
practice-based field or profession. For environ-
mental health (EH) students, this experiential
opportunity allows the chance to ground the
theory obtained in the classroom by applying
it in real-life situations, which is identified as
essential for preparing graduates to enter the
workforce (Adams et al., 2001). Internships
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can be mutually beneficial to the student intern
and host public health departments. While EH
students gain valuable practical experience,
host health departments can receive a moti-
vated student eager to contribute to the depart-
ment’s important work and play an integral
role in preparing future EH professionals to
enter the workforce (Krinn, 1996).

The importance of the internship is un-
derpinned by a continual need for ensuring
the EH workforce is equipped and prepared
to address emerging issues and challenges.

Exploring the Benefits and Value
of Public Health Department
Internships for Environmental

Justin A. Gerding, DHA, REHS
National Center for Environmental Health,
Centers for Disease Control and Prevention

S. Kayleigh Hall, MPH, REHS
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Centers for Disease Control and Prevention
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and Education

Christine Ortiz Gumina, MPH
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Health department EH programs are tasked

with responding to events or hazards of high

complexity and impact, requiring profession-

als to have:

e science and practice-based academic
preparation;

* increased capacity to generate, analyze,
and use data;

o access to rapidly evolving technologies;
and

e opportunities to develop leadership capa-
bilities (Brooks et al., 2019; Gerding et al.,

2020).

Compounding these needs, approximately
one fourth of the local and state health de-
partment workforce, including EH profes-
sionals, is expected to retire in the next sev-
eral years (Bogaert etal., 2019; Gerding et al.,
2019; Robin, Castrucci, McGinty, Edmiston,
& Bogaert, 2019). Preparing and encourag-
ing the next generation of EH professionals
to consider employment with public health
departments is paramount to sustaining a
sufficient and robust EH workforce and en-
suring the nation’s public health.

The Centers for Disease Control and Pre-
vention (CDC) partnered with the National
Environmental Health Association to offer
the National Environmental Public Health



FIGURE 1

Public Health Departments That Participated in the National
Environmental Public Health Internship Program, 2015-2019

Internship Program (NEPHIP). NEPHIP
supports state, tribal, and local health de-
partment internships for EH students of aca-
demic programs accredited by the National
Environmental Health Science and Protection
Accreditation Council (EHAC). The program
connects EH students and health departments
for internships to introduce interns to experi-
ences common at public health departments.
Host health departments receive an EH intern
eager to contribute and gain field experience;
host departments also develop familiarity with
the academic preparation of students from
EHAC-accredited academic programs.

In the 5 years since its inception in 2015,
NEPHIP has supported 101 internships for
EH students at 76 different health depart-
ments in 28 states (Figure 1). Host health
departments provide an intern with a mentor
who advises and interacts with the intern on a
regular basis. We conducted an assessment to
examine former NEPHIP intern and mentor
experiences and ask about their perspectives
on how well the internships prepared interns
for careers in EH and to what extent the in-
ternships provided value to the host health
department. In this article, we present the
assessment results and describe the potential
benefits and impact of health department in-

ternships for developing and strengthening
the EH workforce.

Methods

In October 2019, we disseminated a web-
based survey to former NEPHIP mentors (n
= 51) and interns (n = 61) who participated
in the program between 2016 and 2018. This
range of years was considered ideal for gath-
ering recent insight and outcomes resulting
from participation in the program. We used
the REDCap (Research Electronic Data Cap-
ture) web-based software platform hosted at
CDC to administer the survey and collect the
study data (Harris et al., 2009, 2019).

The survey collected common information
from both mentors and interns (e.g., year of
participation in the program and governmen-
tal level of the host health department) and
was programmed with skip logic directing
the respondent to mentor- and intern-specific
items. Interns responded to survey items pri-
marily about the internship experience and
employment disposition, while the survey
items for mentors pertained to the potential
advantages of hosting the intern and post-
internship recruitment and employment.
Mentors who hosted more than one intern re-
sponded only once to the majority of survey

items and then answered questions pertain-
ing to each individual intern with regard to
their post-internship employment at the host
health department.

The survey design drew from instruments
developed to assess the EH workforce and
practice (Gerding et al., 2019) and fellowship
programs supported by the CDC Division of
Scientific Education and Professional Devel-
opment (Centers for Disease Control and Pre-
vention, 2017). To maximize survey response
rates, respondents received up to five e-mail
messages, including an introductory mes-
sage, survey invitation, and three reminder
messages (Dillman, 2007). We downloaded
survey responses into an Excel spreadsheet
and prepared the data for analysis using R sta-
tistical software. Qualitative analysis of vari-
ous open-text survey items supplied further
details and context on particular responses,
including those regarding intern projects. In
accordance with the Paperwork Reduction
Act, the survey and collection of information
received Office of Management and Budget
approval (OMB# 0920-1163).

Results

The survey response rate was 39% (n = 20) for
mentors and 54% (n = 33) for interns. Intern
respondents were hosted by health depart-
ments at the local (n = 23), state (n = 8),
and tribal (n = 2) levels. Overall, the health
departments’ population sizes served varied
with more responses from interns hosted by
departments serving populations <100,000
(58%, n = 19) than those serving populations
>100,000 (42%, n = 14). At the time of par-
ticipation in the program, the majority of the
interns were juniors (40%, n = 13), followed
by graduate students (30%, n = 10), seniors
(27%, n =9), and one sophomore (3%, n = 1).

The majority of interns participated in
2018 (42%, n = 14) and 2016 (33%, n = 11)
with the fewest in 2017 (24%, n = 8). Approx-
imately one half of the mentors participated
in 2018 (52%, n = 13), followed by 2017
(36%, n = 9) and 2016 (12%, n = 3). Five
mentors participated in two different years,
which resulted in a total of 25 responses re-
garding the year of participation.

Interns reported working in approximately
40 different EH programs or services. We re-
port the 10 most common programs in Table
1. Food safety and protection (85%), onsite
wastewater (70%), and public swimming
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pools (64%) were among the most common.
On average, interns hosted by local health
departments reported experience in 12 differ-
ent programs or services, interns at the state
level reported 5, and interns at a tribal health
department reported 14. Interns engaged in
various EH program functions and activities.
The most common activities were performing
inspections (85%) and educating the public
(76%). One third (33%) of the interns report-
ed involvement in developing and establishing
policies and outbreak investigation or emer-
gency response. Providing training (21%) was
the least common function (Table 1).

In addition to day-to-day services and ac-
tivities, interns completed complex projects
that addressed challenging issues faced by
host health departments. The scope of the
projects and their topics appeared to span a
range of EH programs areas and functions,
illustrated by the selection of intern proj-
ect descriptions shown in Table 2. Problem
solving and critical thinking, data collection
and analysis, and risk communication were
the most common skills or competency areas
where almost three fourths (70%) of the in-
terns gained experience (Table 3).

Following participation in NEPHIP, 82%
of the interns were more or somewhat more
likely to pursue a position in the field of EH,
whereas 67% indicated they were more or
somewhat more likely to pursue a position
with a public health department (Figure 2).
Furthermore, 17 interns reported current
employment in the field of EH; of these, 71%
(n=12) were employed at a public health de-
partment. Among those not currently em-
ployed in EH (n = 16), eight were either still
finishing their college education or pursuing
graduate degrees, and one was in the process
of hiring into a position with a local health
department (data not shown).

The majority of those currently in the field
of EH were employed by state health depart-
ments (n = 8), followed by local health de-
partments (n = 4). Almost one half of these
interns stated that the internship played a
large role in preparing them for their first
job (47%, n = 8) or somewhat prepared them
(47%, n = 8), and one stated that the intern-
ship had played only a small role. One intern
was employed by the hosting NEPHIP health
department and 10 interns (30%) reported
that they received a job offer from their host
health department. Nearly three fourths of
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TABLE 1

Percentage of Interns Working in Common Environmental Health
Programs and Functions (n = 33)

Program

Food safety and protection 28 (85)
Onsite wastewater 23 (70)
Public swimming pools 21 (64)
Rabies prevention 17 (52)
Private or onsite drinking water 16 (48)
Vector control 15 (45)
Emergency preparedness and response 13 (39)
Health-related facilities 12 (36)
Healthy homes 12 (36)
Hotels/motels 12 (36)
Function

Perform inspections 28 (85)
Educate the public 25 (76)
Maintain databases or electronic information systems 20 (61)
Engage in partnerships with the community, stakeholders, or other agencies 19 (58)
Respond to complaints 18 (55)
Issue permits or licenses 17 (52)
Conduct disease or hazard surveillance 15 (45)
Conduct research or in-depth studies 12 (36)
Develop and establish policies 11(33)
Investigate disease outbreaks or respond to emergencies 11(33)
Provide training (e.g., food handler courses) 7(21)

the interns remained in contact with their
mentor (73%, n = 24).

Table 4 presents mentor perspectives on
some of the advantages and challenges to
hiring NEPHIP interns after their participa-
tion in the program. Most mentors indicated
that the advantages of hiring NEPHIP interns
included their foundational EH knowledge
(80%) and formal education in EH (65%).
Aside from limited job vacancies, health de-
partment location and interns pursuing fur-
ther education were reported as primary chal-
lenges to hiring former interns. A seemingly
low percentage of mentors (25%) reported
challenges related to competitiveness of sala-
ries offered. Mentors also described benefits
relating to the varied perspectives interns had
and insights they provided on current EH
practice and technology, contributions, and

support of the department’s work. Mentors
appreciated having opportunities to mentor,
develop, and prepare future EH professionals.

Discussion
Internships are a pivotal point in a prospective
professional’s academic career. Opportunities
to experience the current realities of a field,
along with applying theory and knowledge
gained in the classroom, are essential to pre-
paring EH professionals for the practice (Sha-
lauta, Burke, Gordon, Stern, & Tran, 1999).
Internships in public health departments can
provide EH students this essential experience.
For example, interns participating in
NEPHIP gained experience in a broad range
of EH programs. While a high percentage of
interns gained experience in the traditional
EH program areas (e.g., food safety, onsite



TABLE 2

municipal sewer system.

Selection of Environmental Health Intern Project Descriptions

Project Description

Collected data from homes served by septic systems to determine if the homes could be integrated into the

Developed an educational curriculum to promote air quality awareness and provided necessary resources
to public health employees, teachers, and volunteers.

Researched fertilizer laws and best land use practices to create community educational outreach materials
on how homeowners can help decrease fertilizer runoff.

well depth.

Used GIS to map the distribution of arsenic in drinking water, determined areas of high concentrations of
naturally occurring arsenic, and investigated the relationship between arsenic concentration and private

preparation and selling food.

Designed a web page for farmers markets that included all the procedures and policies on safe food

Organized and mapped multihousing violation data to identify locations to target for housing inspections
and lead surveillance, and for focus by the asthma coalition

TABLE 3

Percentage of Interns Gaining Experience in Various Professional
Activities and Competency Areas (n = 33)

Professional Activity and Competency Area

Problem solving and critical thinking 23 (70)
Collecting and analyzing data 23 (70)
Communicating risk to the public 23 (70)
Collaborating with other governmental agencies and staff 19 (58)
Participating in community-based initiatives or events 19 (58)
Evaluating the effectiveness of services and activities 14 (42)
Decision making that influences program planning 13 (39)

wastewater, and public swimming pools),
opportunities were available in other pro-
gram areas such as rabies prevention, emer-
gency preparedness and response, as well as
those within health-related facilities. The
breadth of EH work highlights the impor-
tance of prospective EH professionals pos-
sessing knowledge and technical skills in
various areas of EH.

Interns also engaged in various EH func-
tions and competencies. Many performed
inspections and educated the public, which
are readily recognized responsibilities of EH
professionals. Interns also had opportunities,
however, to work with databases and elec-
tronic information, conduct research, and
participate in outbreak investigations and
emergency response. The breadth of experi-

ences provided by host health departments
could have contributed to the high percent-
age of interns indicating their internships
prepared them for their first job in EH.
Strengthened professional attributes and
competencies are an important outcome of an
internship. Strong skills and abilities in areas
such as data analysis and problem solving are
important for the public health workforce,
and EH workforce skill gaps in these areas
reinforce the need for professional develop-
ment opportunities and training (Heidari,
Chapple-McGruder, Whitehead, Castrucci &
Dyjack, 2019; National Consortium for Pub-
lic Health Workforce Development, 2017).
Almost two thirds of the NEPHIP interns had
an opportunity to gain experience in these
professional activities and competency areas.

Internships are a chance for both the in-
tern and mentor or host site to “test the wa-
ters.” NEPHIP interns get a glimpse of work-
ing at a public health department, potentially
enticing them to seek employment at either
their assigned department or another one.
Host health departments have an opportu-
nity to observe and develop familiarity with
the intern and consider them for possible
future employment, which could have been
a factor in the host departments offering em-
ployment opportunities to almost one third
(30%) of the interns. Following completion
of their internships, most interns reported
being more or somewhat more likely to
pursue employment in the field of EH or at
a public health department. This trend was
reflected in similar numbers of interns who
reported post-internship employment in EH
or in public health departments. The intern-
ship experience likely played a role in the
relatively high percentage of interns return-
ing to EH and public health departments for
post-internship employment.

Possessing a foundational EH knowledge
and college education in EH were the most
commonly identified advantages to hiring a
NEPHIP intern. Students of EHAC-accred-
ited academic programs complete college
course work and preparation relevant to and
matching current needs of the EH profession
(Silverman & Silverman, 2003). Our study
results suggest that mentors realized the val-
ue of this formal education and recruitment
of EH graduates. Enhanced efforts to recruit
graduates of EHAC-accredited programs
could strengthen the public health depart-
ment workforce and supply a cadre of profes-
sionals specifically educated in EH and well
prepared to enter the practice.

Among the challenges to hiring NEPHIP
interns, the ability to offer competitive sala-
ries was somewhat surprisingly reported
as the least common. Dissatisfaction with
salary and limited opportunities for career
progression, however, typically are cited as
challenges for recruiting and retaining EH
professionals (Marion, Murphy, & Zimeri,
2017; Silverman & Silverman, 2003; Zon-
tek, DuVernois, & Ogle, 2009). As Marion
and coauthors (2017) explained, “until
there are more significant investments in
state and local EH agencies and their work-
forces, graduating EHAC students examin-
ing compensation and career advancement
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will seek opportunities in the private sec-
tor.” Aside from job vacancies, mentors in-
dicated hiring challenges because of lack of
interest in relocating, potentially to areas
with a higher cost of living.

A few 2019 studies indicate that roughly
one half of the EH workforce reported op-
portunities for career progression, while
about three quarters of the EH and public
health workforce reported having opportu-
nities to apply their expertise and demon-
strate leadership skills (Bogaert et al., 2019;
Gerding et al., 2019; Robin et al., 2019).
This finding could represent an evolving
work setting that could increasingly support
career advancement and provide leadership
opportunities. Related to these topics, most
interns reported engaging in activities such
as problem solving and critical thinking,
collecting and analyzing data, and risk com-
munication. Competencies such as these
are present in the scientific and technical
curriculum of EHAC-accredited programs
(Marion & Murphy, 2016). Highlighting
the potential ability to apply and strengthen
professional competencies acquired in the
academic setting might encourage more EH
students to seek internships or employment
with public health departments.

Our study included a small sample of in-
terns and mentors selected through a com-
petitive process to participate in a formal
internship program with specific eligibil-
ity criteria and requirements. Additionally,
NEPHIP interns receive a stipend to cover
relocation and living expenses, a financial
support that might not be offered through
other health department internships. There-
fore, the criteria and aspects of the NEPHIP
internship experience are likely not uni-
formly applicable and might not be indica-
tive of other health department internships.
Furthermore, EHAC-accredited academic
programs are not available in every state and
many public health departments might not
have opportunities to recruit students and
graduates from these programs. Although
the study results are not generalizable, they
give insight into the potential value and
benefits of health department internships
for EH students.

Conclusion

Overall, participation in NEPHIP provided
EH students with a wide range of opportuni-
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FIGURE 2

Percentage of Interns Reporting Likeliness to Pursue a Position in
Environmental Health or With a Public Health Department (n = 33)
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| TABLE 4

Percentage of Mentors Indicating Advantages and Challenges of
Hiring Interns (n = 20)

Advantage

Possess a foundation of environmental health knowledge 16 (80)
Have received college education in environmental health 13 (65)
Possess public health experience within federal, state, or local government, nonprofit 12 (60)
organizations, or academic institutions

Familiarity with their contributions, skills, and/or work style 11 (59)
Would require less (or no) time to train 10 (50)
No advantages to hiring NEPHIP interns over other comparable candidates who did not 0(0)
participate in NEPHIP

Challenge

No vacancies for their skill and experience level 12 (60)
Not interested in living in the location 12 (60)
Intern pursuing further education 9 (45)
Cannot match the higher salaries of other agencies or organizations 5(25)

NEPHIP = National Environmental Public Health Internship Program.

ties for a well-rounded professional and prac-
tice-based experience. Health departments
benefited from hosting interns who possess

a foundational knowledge and college edu-
cation in the contemporary scientific and
technical aspects of the EH practice. Health




department internship experiences could
increase student interests in pursuing posi-
tions in the field of EH and post-internship
employment with public health departments.
A need remains, however, to further analyze
and understand salaries and aspects of career
progression. In-depth analysis and compara-
tive studies of salaries and further research
to examine critical factors for recruitment
and retention are necessary to strengthen
the EH profession and workforce. Regard-
less, public health department internships
have the potential for providing EH students

exposure and experience in many facets of
the EH practice. Promoting the value of pub-
lic health department EH internships could
encourage more students and graduates to
seek internship or employment opportunities
with health departments, ultimately strength-
ening the EH workforce. @
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weeks (February—June 2021) working on a research project
identified by NSF International.

Project Description

The applicant shall work with a professor from their degree
program who will serve as a mentor/supervisor. The project will
focus on examining certain measures that are utilized in the
prevention of and response to legionellosis outbreaks.
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» BUILDING CAPACITY

Building Capacity

Cyber Attacks

Darryl Booth, MBA

Editor’s Note: A need exists within environmental health agencies
to increase their capacity to perform in an environment of diminishing
resources. With limited resources and increasing demands, we need to seek
new approaches to the business of environmental health. Acutely aware of
these challenges, the National Environmental Health Association (NEHA)
has initiated a partnership with Accela called Building Capacity—a
joint effort to educate, reinforce, and build upon successes within the
profession using technology to improve efficiency and extend the impact of
environmental health agencies.

The Journal is pleased to publish this column from Accela that will
provide readers with insight into the Building Capacity initiative, as well
as be a conduit for fostering the capacity building of environmental health
agencies across the country. The conclusions of this column are those of

the author(s) and do not necessarily represent the views of NEHA.

Darryl Booth is the general manager of environmental health at Accela
and has been monitoring regulatory and data tracking needs of agencies
across the U.S. for almost 20 years. He serves as technical advisor to NEHAs

informatics and technology section.

hishing, distributed denial-of-service,
P and ransomware. These are three modes
of criminal attack that can devastate an
organization. Girding your health department
for these and related attacks is as important as

preparing for any other disaster—it is an ele-
ment of emergency preparedness.

Phishing

Phishing is a deceitful attempt to obtain infor-
mation (e.g., account details) by e-mail, text,
or the Internet designed to impersonate a
legitimate request. So, what appears to be an
e-mail from the county help desk, for exam-
ple, asking to confirm your contact informa-
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tion is, in fact, an enticement to give up your
username and password to a third party.

The oddly spelled word phishing comes
from the hacker propensity to replace the letter
“f” with “ph” in deference to 1970s telephone
system hacking, a practice known as phreaking.
The reference to fishing is easily understood if
you think of an ocean of potential victims (fish)
attracted to fancy colorful lures. Fishing.

The Threat

With stolen credentials, perpetrators could
gain unauthorized access. With that access,
they might retrieve protected information,
change data, or wait silently. That is, the cre-

by Guarding Against

dentials might be sold (yes, theres a market
for stolen credentials) or used to gain access to
increasingly sensitive systems (the true target).
For environmental health, the attack is a
threat to privacy and ongoing operations.

The Defense

Like most emerging threats, educating users
is the best defense. For example, if your
bank seemingly invites you to access your
account with a convenient hyperlink, close
the e-mail and navigate to your bank’s web-
site directly.

Other clues include misspelled words, off-
brand language and/or images, and URLs
(i.e., web addresses) that don’t match the
expected website.

Using security configuration to allow
privileges to those needed by each user also
reduces risk. Gaining access to a limited
account isn't as catastrophic.

Top-tier security experts, such as those
employed by major cloud-based providers, will
also defend against and monitor for intruders.

Distributed Denial-of-Service

Distributed denial-of-service (DDoS) is a
coordinated attack on your network from
the outside world. Inconceivably, the attack
can involve hundreds of thousands of attack-
ers, computers previously compromised and
instructed remotely to generate constant net-
work traffic all bound for your network.

So, while your health department’s website
or e-mail servers respond to normal requests
(e.g., to send a web page or receive an e-mail)
at a certain level, they are not equipped to
handle millions of requests each hour. The
illegitimate traffic floods out the legitimate



requests, denying the service it is intended to
provide. Think about trying to talk to your
date during a loud Rolling Stones concert.
Your communications can't get through!

The Threat
Thankfully, this type of attack is not the fault
of any single user within the department. This
type of attack might arise from a political or
revenge motivated incident. It's external.
During an attack that can go on for hours
or days until blocked or abandoned, certain
network services could be unavailable or
intermittent. Those services can include the
agency’s website, e-mail server, and virtual
private network (VPN).

The Defense

Responsibility for monitoring and respond-
ing to this type of attack lies solely with your
agency’s information technology organiza-
tion/department and its tools and vendors.
Any threat of this nature should be taken
seriously and the health department, an
essential service, should receive full atten-
tion after emergency response services. Get
those assurances.

Having a distributed environment (i.e.,
critical applications are hosted in the cloud
and noncritical applications are maintained
in the county’s data center) will preserve crit-
ical services during an attack.

Ransomware
Often injected into an organization by a
phishing scam, ransom malware or ransom-
ware takes compromised computer systems
and methodically encrypts the organization’s
files, both local and on network file servers.
When the encrypted files are no longer
accessible and the organization is crippled,
an e-mail—a ransom note—is sent that
demands a fee (often to be paid in Bitcoin,
an anonymous payment method on the Inter-
net) to unencrypt (unscramble) your files.
Search no further than today’s headlines to
see the impact on networks the like of Cooke
County, Texas; the City of Knoxville; and the

Texas Department of Transportation. Govern-
ment agencies are very often the victims with
some paying the ransom and others rebuild-
ing from backups. In the most devastated
cases, the attack becomes a matter of public
debate and requires the Federal Bureau of
Investigation to investigate. Many more cases
are never reported.

The Threat

Encrypted files are simply inaccessible, gar-
bled by an essentially unbreakable code. With-
out the files, the critical systems on your net-
work will be inaccessible. No posting financial
transactions. No dispatching inspectors. No
running state reports. No payroll!

Also, while the encrypted files are “under
the control” of the hacker, they can be read
or copied. So, beyond the inaccessibility that
can last days or weeks, there is a high risk
that sensitive data are compromised.

The Defense
Since most ransomware is delivered through
phishing, protection starts with anti-phishing
systems and education.

Keep operating systems up-to-date and
restrict the ability to install software to
administrators. Antivirus software can pre-

vent attacks in some cases. Also, the data sys-
tems hosted in the cloud are almost always
protected. While ransomware runs rampant
in local networks, it cannot access the cloud-
based systems in other networks. The bottom
line is to be confident in your backups and
your vendors. Make it automatic and fre-
quent for the best protection.

Building and Protecting Your
Capacity
Building capacity is the topic of this column.
Like environmental health programs that
surveil and intervene, the most successful
outcomes are the absence of an event. That
is, avoiding a security breach is similar to
preventing a foodborne illness in many ways.
Intent, consistency, and education are key.
As environmental health leaders, you
might not perceive that cyber security is
among your responsibilities. Consider, how-
ever, that circumstances that threaten to dis-
rupt your essential mission are relevant and
worthy of your attention. @
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You can view NEHA's Digital Defense: Education for a Safer World Virtual Conference
& Exhibition on-demand until February 28, 2021. The free, on-demand offering

includes access to the recorded Food Safety and Water educational sessions and the
Exhibition and Poster Halls. Learn more at www.neha.org/digital-defense.
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Advancing Environmental Health
Practice Through Environmental

Erik W.
Coleman, MPH

Aja-Fatou
Jagne, MPH

Editor’s Note: NEHA strives to provide up-to-date and relevant
information on environmental health and to build partnerships in the
profession. In pursuit of these goals, the National Environmental Health
Association 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 insights and
information about environmental health programs, trends, issues, and
resources. The conclusions in these columns are those of the author(s) and
do not necessarily represent the official position of CDC.

Aja-Fatou Jagne is an Oak Ridge Institute for Science and Education
(ORISE) fellow in CDC’s Division of Environmental Health Science and
Practice (DEHSP). Jagne provides support to DEHSP by contributing to
environmental health informatics resource development and providing
technical assistance through research, scientific reasoning, and effective
communication. Erik W. Coleman is a health scientist (informatics) in
CDC’s DEHSP. Coleman assists in building capacity to use data to address

environmental hazards and improve services.

nvironmental health (EH) programs
E collect data (e.g., inspection results)

that might not be routinely analyzed
for trends or used to inform timely public
health decision-making. State, tribal, local,
and territorial (STLT) health departments
and EH programs, however, can lack resourc-
es, time, or the experience to collect, analyze,
and visualize EH data. Leveraging the use of
informatics by standardizing data collection,
sharing, and utilization can support innova-
tive approaches to improving EH practice.
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The Centers for Disease Control and Pre-
vention (CDC) Water, Food, and Environ-
mental Health Services Branch supports the
work of EH informatics through collabora-
tive activities that
o promote timely public data and informa-

tion sharing to detect and address existing

or potential exposures to EH hazards,

o support best practices for the innovative
use of existing data and electronic infor-
mation to design interventions to protect
public health, and

Health Informatics Activities

o identify environmental and health out-
come indicators to assess the need for and
impact of EH services.

Designing an Open Data
Standard to Improve Health and
Safety in Aquatic Facilities

Open data is defined as data that are freely
available to everyone to use and republish,
without restrictions or mechanisms of con-
trol (Auer et al., 2007). Open data in EH
provides accessibility to diverse data that,
in turn, can improve analysis and evalua-
tion, inform program and policy develop-
ment, increase capacity for public partici-
pation, enable transparency, and improve
accountability (Huston, Edge, & Bernier,
2019). Designing a standardized way to
report open data will increase consistency
in collecting and reporting that will make
it more useful.

Illnesses from recreational water are a
prominent EH concern. The capacity of
EH programs to conduct effective inspec-
tions and use the data collected is critical to
addressing aquatic facility safety issues. To
help build this capacity, CDC partnered with
the National Environmental Health Associa-
tion (NEHA) to improve how STLT health
departments and EH programs use aquatic
facility inspection data.

To develop the data standard, NEHA
started by contracting with Smarter Civic to
design and execute an aquatic facility inspec-
tion data ecosystem scan. This scan helped to
better understand how EH programs manage
and publicly share their data. The ecosystem
scan identified
¢ jurisdictions with published aquatic facil-

ity inspection data in open data,



o jurisdictions that post aquatic facility
inspection information online, and
o trends in how aquatic facility inspection
data are presented when available online.
The information gathered from this ecosys-
tem scan assisted in developing NEHA’s open
data standard for reporting aquatic facility
inspection data. Currently, NEHA is support-
ing several EH programs in health depart-
ment to implement the open data standard in
their jurisdictions. These EH programs play a
crucial role in documenting and reporting on
the standard development process and best
practices because this work might inform
future EH data reporting efforts.

Leveraging Informatics to
Improve Environmental Health
Practice and Innovation
CDC partnered with the Public Health Infor-
matics Institute (PHII) and NEHA to evaluate
EH data, processes, and information systems
of food service establishment and aquatic
facility inspections. This evaluation will lead
to recommendations for an informatics solu-
tion to improve data use and information
technology infrastructure of EH programs.
To get there, PHII will conduct a business
process analysis and business process rede-
sign, and then determine requirements for a
data standard or framework to support STLT
health departments and EH programs. These
processes are expected to support evidence-
based practices and policies and strengthen
informatics capabilities of EH programs to
use electronic data for informed and timely
decision-making.

PHII will work with a diverse and repre-
sentative sample of STLT health departments
and EH programs that vary in governance
relationships between the state and local EH
programs (e.g., centralized, decentralized,
shared, or mixed programs), rural and urban
EH programs, and across geographic regions
throughout the U.S. Specifically, PHII will
e conduct key informant interviews with

STLT health department and EH program

professionals;

* develop business process matrices and
task flow diagrams of the current state of
food service establishment and aquatic
facility processes;

¢ develop functional requirements for future
state and local EH restaurant and aquatic
facility processes;

Environmental health professionals conduct an aquatic facility inspection. Photo courtesy of the
Centers for Disease Control and Prevention, Environmental Health Services.

e conduct an interactive workshop with
EH program professionals in STLT health
departments to map out and validate key EH
processes, identify areas for improvement in
informatics capabilities for EH programs, and
develop a standardized informatics method-
ology or framework for EH programs; and

e report findings and recommendations for
next steps.

Informatics, a transformational tool in our
robust and rapidly evolving technology sys-
tem, has the potential to improve real-time
surveillance systems, communication, and
sharing of information among various agen-
cies (Williams, Oke, & Zachary, 2019). EH is
no exception to the various public health sec-
tors that have embraced this tool to improve
the health of populations across the nation. EH
programs and professionals are encouraged to
take advantage of the tools and resources pro-
duced through CDC’s EH informatics activi-
ties. Leveraging informatics can help enhance
the EH practice to inform policy decisions that
impact the air we breathe, water we drink and
use, and food we eat. @

Corresponding Author: Erik W. Coleman,
Health Scientist (Informatics), National Center
for Environmental Health, Centers for Disease
Control and Prevention, 4770 Buford Highway
NE, MS S106-5, Atlanta, GA 30341-3724.
E-mail: ecoleman@cdc.gov.

e Centers for Disease Control and
Prevention’s Environmental Health
Practice Resources: www.cdc.gov/
nceh/ehs/activities/eh-practice-
resources.html

e Public Health Informatics Institute:
https://www.phii.org

¢ National Environmental Health
Association’s Informatics Resources:
www.neha.org/eh-topics/informatics/
informatics-resources
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Editor’s Note: Due to the COVID-19 pandemic, many conferences and events are being canceled as organizers assess health and safety issues, as well as take into
consideration current state and local orders related to social distancing and gatherings. As such, the status of the conferences listed below might not be correct. Attendees
are encouraged to check the websites for each conference listing for the latest information. Any cancellations or changes that occur prior to the time of press have been
noted below.

Michigan

March 2021: Annual Educational Conference, Michigan
Environmental Health Association, Port Huron, MI,
www.meha.net/AEC

UPCOMING NATIONAL ENVIRONMENTAL HEALTH
ASSOCIATION (NEHA) CONFERENCES

July 12-15, 2021: NEHA 2021 Annual Educational Conference &
Exhibition, Spokane, WA, www.neha.org/aec

TOPICAL LISTINGS

NEHA AFFILIATE AND REGIONAL LISTINGS

Water Quality
Kentucky January 20-22, 2021: Legionella Conference, NSF Health
February 8-10, 2021: Annual Conference, Kentucky Sciences and NEHA, Chicago, IL, www.legionellaconference.org
Environmental Health Association, Lexington, KY, gy
http://kyeha.org/events

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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Find a Job
Fill a Job

Where the
“best of the best” consult...

NEHA's
Career Center

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

with a NEHA member.

For more information, please

visit neha.org/careers.

i .-. "“_;f
Advertise
in the Journal of
Environmental Health

Be seen by
20,000+ environmental
health readers!

Call now! (303) 756-9090,
ext. 314
Ask about special rates for

first-time advertisers
and long-term contracts.

Keep your food safety and
sanitation in check, virtually.

UUs Virtual Guided Audit™ (VGA) assesses your facility’s
food safety and sanitation compliance without the need
for a physical audit. Our team of experienced auditors

can provide coaching and training to help you keep your
customers safe. Show your commitment to practicing food
safety with a Verified Mark.

Learn more at CRS.UL.com/VGA

Empowering Trust®

ULand the UL logo are trademarks of UL LLC © 2020.

Did You Know?

You can stay up-to-date on environmental health issues within the
various levels of government through NEHA's Government Affairs
page at www.neha.org/government-affairs. Check out the Your
Insider in Government Affairs blog, view one of the Government
Affairs webinars, or read a recent position paper or sign-on letter.
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CORNER

Resource Corner highlights different resources the National Environmental Health Association

N
(NEHA) has available to meet your education and training needs. These resources provide you with g; N EHA

information and knowledge to advance your professional development. Visit NEHAS online Bookstore
for additional information about these and many other pertinent resources!

S BOOKSTORE

www.neha.org/store

REHS/RS Study Guide (4th Edition)

National Environmental Health Association (2014)

The Registered Environmental Health
Specialist/Registered Sanitarian (REHS/
RS) credential is the National
Environmental Health Association’s
(NEHA) premier credential. This study
guide provides a tool for individuals to
prepare for the REHS/RS exam and has
been revised and updated to reflect
changes and advancements in
technologies and theories in the
environmental health and protection field. The study guide
covers the following topic areas: general environmental health;
statutes and regulations; food protection; potable water;
wastewater; solid and hazardous waste; zoonoses, vectors, pests,
and poisonous plants; radiation protection; occupational safety
and health; air quality; environmental noise; housing sanitation;
institutions and licensed establishments; swimming pools and
recreational facilities; and disaster sanitation.

308 pages / Paperback

Member: $149 / Nonmember: $179

Environmental Engineering: Water, Wastewater,
Soil and Groundwater Treatment and
Remediation (6th Edition)

Edited by Nelson L. Nemerow, PhD; Franklin J. Agardy, PhD; Patrick
Sullivan, PhD; and Joseph A. Salvato (2009)

: First published in 1958, Salvato’s
Env ironmenta l Environmental Engineering has long been
EN G IN EER' N G the definitive reference for generations of
2 Al sanitation and environmental engineers.
Sl "] The most recent edition was completely
rewritten by leading experts in the field
and offers succinct case studies, process
and plant design examples, and added
coverage of such subjects as urban and
rural systems. This volume covers water
and wastewater treatment, water supply,
soil and groundwater remediation and
protection, and industrial waste management. Study reference for
NEHASs Registered Environmental Health Specialist/Registered
Sanitarian credential exam.
384 pages / Hardback
Member: $140 / Nonmember: $155

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 NEHAs 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

Principles of Food Sanitation (6th Edition)
Norman G. Marriott, M. Wes Schilling, and Robert B. Gravani (2018)
@l Now inits 6th edition, this highly
acclaimed book provides sanitation
information needed to ensure hygienic
R B 14 ctices and safe food for food industry
I Principles of professionals and students. It addresses
the principles related to contamination,
cleaning compounds, sanitizers, and
cleaning equipment. It also presents
specific directions for applying these
concepts to attain hygienic conditions in
food processing or preparation operations.
The new edition includes updated chapters on the fundamentals of
food sanitation, as well as new information on contamination
sources and hygiene, HACCP, waste handling disposal, biosecurity,
allergens, quality assurance, pest control, and sanitation
management principles. Study reference for NEHAS Registered
Environmental Health Specialist/Registered Sanitarian and Certified
Professional-Food Safety credential exams.
437 pages / Hardback
Member: $84 / Nonmember: $89 @

Food Sanitation
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Did You
Know?

If you missed any of the
webinars offered by NEHA
during National Food Safety
Education Month in September,
you can view the recordings
posted at www.neha.org/
neha-celebrates-national-food-
safety-education-month. Four
webinars focused on different
foodborne pathogens. Also, a
roundtable cosponsored by the
NEHA Business and Industry
Affiliate explored the current
challenges faced by food safety
programs. You can also view
our Food Safety Heroes blog at
www.neha.org/membership-
communities/get-involved/day-
in-life/food-safety-heroes.

COVID-19 has changed the world,
Ozark River was already there.

), 0ZARK RIVER

MAMNMUFACTURING CO

Nominations for this award are open to all AAS diplomates who:

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

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

3. Continue to improve through involvement in continuing education

type programs to keep abreast of new developments in
environmental and public health.

4. Are of such excellence to merit AAS recognition.

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’s (NEHA) 2021 Annual Educational
Conference & Exhibition. The award consists of an individual plaque and a
perpetual plaque that is displayed in NEHA's office lobby.

NOMINATIONS MUST BE RECEIVED BY APRIL 15, 2021.
Nomination packages should he e-mailed to

Dr. Robert W. Powitz at powitz@sanitarian.com

Files should be in Word or PDF format.

For more information about the award nomination, eligibility,
and the evaluation process, as well as previous recipients of the

award, please visit www.sanitarians.org/awards.
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YOUR ASSOCIATION

SPECIAL

The board of directors includes NEHAs nationally
elected officers and regional vice-presidents. Affiliate
presidents (or appointed representatives) comprise
the Affiliate Presidents Council. Technical advisors,
the executive director, and all past presidents of the

association are ex-officio council members. This list

is current as of press time.

Tom Butts, MSc, REHS
Second Vice-President

National Officers

www.neha.org/national-officers

President—Sandra Long, REHS, RS
President@neha.org

President-Elect—Roy Kroeger, REHS
roykehs@laramiecounty.com

First Vice-President—D. Gary Brown,
DrPH, CIH, RS, DAAS
FirstVicePresident@neha.org

Second Vice-President—Tom Butts,
MSc, REHS
SecondVicePresident@neha.org

Immediate Past-President—Priscilla
Oliver, PhD
ImmediatePastPresident@neha.org

Regional Vice-Presidents
www.neha.org/RVPs

Region 1—Frank Brown, MBA, REHS/RS
Region1RVP@neha.org

Alaska, Idaho, Oregon, and Washington.
Term expires 2023.

Region 2—Michele DiMaggio, REHS
Region2RVP@neha.org

Arizona, California, Hawaii, and Nevada.
Term expires 2021.

Region 3—Rachelle Blackham,
MPH, LEHS

Region3RVP@neha.org

Colorado, Montana, Utah, Wyoming,
and members residing outside of the
U.S (except members of the U.S. armed
services). Term expires 2021.

Region 4—Kim Carlton, MPH, REHS/
RS, CFOI

Region4RVP@neha.org

Towa, Minnesota, Nebraska, North
Dakota, South Dakota, and Wisconsin.
Term expires 2022.

Region 5—Traci (Slowinski) Michelson,
MS, REHS, CP-FS
Region5RVP@neha.org

Arkansas, Kansas, Louisiana, Missouri,
New Mexico, Oklahoma, and Texas. Term
expires 2023.

Region 6—Nichole Lemin, MS, MEP,
RS/REHS
Region6RVP@neha.org

Illinois, Indiana, Kentucky, Michigan,
and Ohio. Term expires 2022.

Region 7—Tim Hatch, MPA, REHS
Region7RVP@neha.org

Alabama, Florida, Georgia, Mississippi,
North Carolina, South Carolina, and
Tennessee. Term expires 2023.

Region 8—LCDR James Speckhart,
MS, REHS

Region8RVP@neha.org

Delaware, Maryland, Pennsylvania,
Virginia, Washington, DC, West Virginia,
and members of the U.S. armed services
residing outside of the U.S. Term

expires 2021.

Region 9—Larry Ramdin, REHS,
CP-FS, HHS

Region9RVP@neha.org

Connecticut, Maine, Massachusetts, New
Hampshire, New Jersey, New York, Rhode
Island, and Vermont. Term expires 2022.

NEHA Staft

www.neha.org/staff

Seth Arends, Graphic Designer, NEHA EZ,
sarends@neha.org

Jonna Ashley, Association Membership
Manager, jashley@neha.org

Rance Baker, Director, NEHA EZ,
rbaker@neha.org

Jesse Bliss, MPH, Director, PPD,
jbliss@neha.org

Trisha Bramwell, Sales and Training
Support, NEHA EZ, tbramwell@neha.org

Kaylan Celestin, MPH, Public Health
Associate, kcelestin@neha.org

Renee Clark, Accounting Manager,
rclark@neha.org

Lindsi Darnell, Executive Assistant,
ldarnell@neha.org

Mary Beth Davenport, MA,

Human Resources Manager,
mbdavenport@neha.org

Kristie Denbrock, MPA, Chief Learning
Officer, kdenbrock@neha.org

Roseann DeVito, MPH, Project Manager,
rdevito@neha.org

David Dyjack, DrPH, CIH, Executive
Director, ddyjack@neha.org

Santiago Ezcurra Mendaro, Media
Producer/LMS Administrator, NEHA EZ,
sezcurra@neha.org

Doug Farquhar, JD, Director,
Government Affairs, dfarquhar@neha.org

Soni Fink, Sales Manager, sfink@neha.org

Madelyn Gustafson, Project
Coordinator, PPD, mgustafson@neha.org

Brian Hess, Program and Operations
Manager, PPD, bhess@neha.org

Sarah Hoover, Credentialing Manager,
shoover@neha.org

Audrey Keenan, MPH, Project
Coordinator, PPD, akeenan@neha.org

Kim Koenig, Instructional Designer,
NEHA EZ, kkoenig@neha.org

Terryn Laird, Public Health
Communications Specialist,
tlaird@neha.org

Angelica Ledezma, AEC Manager,
aledezma@neha.org

Matt Lieber, Database Administrator,
mlieber@neha.org

Tyler Linnebur, MAcc, Staff Accountant,
tlinnebur@neha.org

Bobby Medina, Credentialing
Department Customer Service
Coordinator, bmedina@neha.org
Jaclyn Miller, Editor/Copy Writer,
NEHA EZ, jmiller@neha.org

Avery Moyler, Administrative Support,
NEHA EZ, amoyler@neha.org

Alexus Nally, Member Services
Representative, atnally@neha.org
Eileen Neison, Credentialing Specialist,
eneison@neha.org

Carol Newlin, Credentialing Specialist,
cnewlin@neha.org

Michael Newman, A+, ACA, MCTS,
IT Manager, mnewman@neha.org
Charles Powell, Media and Workforce

Development Specialist, NEHA EZ,
cpowell@neha.org

Kristen Ruby-Cisneros, Managing
Editor, JEH, kruby@neha.org

Jordan Strahle, Marketing and
Communications Manager,
jstrahle@neha.org

Reem Tariq, MSEH, Project Coordinator,
PPD, rtariq@neha.org

Christl Tate, Training Operations and
Logistics Manager, NEHA EZ,
ctate@neha.org

Sharon Unkart, PhD, Associate Director,
NEHA EZ, sdunkart@neha.org

Gail Vail, CPA, CGMA, Associate
Executive Director, gvail@neha.org

Laura Wildey, CP-FS, Senior Program
Analyst in Food Safety, PPD,
Iwildey@neha.org

Cole Wilson, Training Logistics and
Administrative Coordinator, NEHA EZ,
nwilson@neha.org

2019-2020 Technical

Advisors
www.neha.org/technical-advisors

ACADEMIC ENVIRONMENTAL
HEALTH

Carolyn Harvey, PhD, REHS/RS, DAAS
carolyn.harvey@eku.edu

Sharron LaFollette, PhD
slafo1@uis.edu

Timothy Murphy, PhD, REHS/RS, DAAS
murphy@findlay.edu

AIR QUALITY
David Gilkey, PhD
dgilkey@mtech.edu

Solomon Pollard, PhD
solomonpollard@gmail.com

AQUATIC/RECREATIONAL
HEALTH

Tracynda Davis, MPH.
tracynda@yahoo.com

CDR Jasen Kunz, MPH, REHS
izk0@cdc.gov

BODY ART, RECREATIONAL
AND BIOMEDICAL WASTE

Michael Crea, MS
crea@zedgepiercing.com
Dan Harper, DrPH
dan.harper@eku.edu

CANNABIS

Cindy Rice, MSPH, RS, CP-FS, CEHT
cindy@easternfoodsafety.com

Thuy Vu
thuy@hammerenterprisesis.com

CHILDREN’S ENVIRONMENTAL
HEALTH

DaJuane M. Harris, RS, CEHP, CPO
dajuane.harris@{lhealth.gov

Cynthia McOliver, MPH, PhD
mcoliver.cynthia@epa.gov

M.L. Tanner, HHS
mlacesmom@gmail.com

CLIMATE CHANGE

Na'Taki Osborne Jelks, MPH, PhD
nosborne@spelman.edu

Richard Valentine
rvalentine@slco.org

DRINKING WATER

LCDR Katie L. Bante, MPH, REHS/RS
k8elynne@gmail.com

Maureen Pepper
maureen.pepper@deq.idaho.gov
EMERGENCY PREPAREDNESS
AND RESPONSE

Marcy Barnett, MA, MS, REHS
marcy.barnett@cdph.ca.gov
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Martin A. Kalis
mkalis@cdc.gov

EMERGING GENERAL
ENVIRONMENTAL HEALTH
Steven Konkel, PhD
steve.konkel@gmail.com

Dana Wise
dreedwise@marionhealth.org

ENVIRONMENTAL HEALTH
RESEARCH

Larry W. Figgs, MPH, PhD, REHS/RS
larryfiggs@douglascounty-ne.gov

Derek G. Shendell, MPH, DEnv, AB
derek.g.shendell. 96@alum.dartmouth.org

ENVIRONMENTAL JUSTICE
Gwendolyn Johnson
gwen268@verizon.net

Terrance A. Powell
(p221234@verizon.net

Jacqueline Taylor, MPA, REHS
bljacnam@aol.com

FOOD (INCLUDING SAFETY
AND DEFENSE)

John A. Marcello, CP-FS, REHS
john.marcello@fda.hhs.gov
George Nakamura, MPH, REHS,
CP-FS, DAAS
gmlnaka@comcast.net

FOOD AND EMERGENCIES
Cynthia Bartus, REHS

cynthia bartus@acgov.org

Eric Bradley, MPH, REHS, CP-FS, DAAS
eric.bradley@scottscountyiowa.com

GENERAL ENVIRONMENTAL
HEALTH

Norbert Campbell, PhD
norbert.campbell02@uwimona.edu.jm
Christopher Sparks, MPH, MPA, RS
cesparks01@aol.com

GLOBAL ENVIRONMENTAL
HEALTH

Jason Marion, PhD
jason.marion@eku.edu

Sylvanus Thompson, PhD, CPHI(C)
sthomps@toronto.ca

GOVERNMENT

Bennett Armstrong
cityrecorder@dtccom.net
Timothy Callahan
tim.callahan@dph.ga.gov
Garry Schneider, MPH, RS
garry.schneider@nasa.gov

HAZARDOUS MATERIALS
AND TOXIC SUBSTANCES

Ofia Hodoh, DrPH
ohodoh@att.net

Clint Pinion, Jr., DrPH, RS
clint.pinion@eku.edu
HEALTHY HOMES AND
COMMUNITIES

Vonia Grabeel, MPH, REHS/RS
vonia.grabeel@eku.edu

Kari Sasportas, MSW, MPH, REHS/RS
ksasportas@lexingtonma.gov
INDUSTRY

Stan Hazan, MPH
hazan@nsf.org

Traci Slowinski, REHS
traci.slowinski@brinker.com

INFORMATION AND
TECHNOLOGY

Darryl Booth, MBA
dbooth@accela.com

INJURY PREVENTION/
OCCUPATIONAL HEALTH

Alan J. Dellapenna, MPH, RS, DAAS
alan.dellapenna@dhhs.nc.gov

Donald B. Williams, REHS, MPH, DAAS
desertmoons@cox.net

INSTITUTIONS

Milton Morris, DrPH
milton.morris@benedict.edu

Robert W, Powitz, MPH, PhD, RS, CP-FS
powitz@sanitarian.com

LAND USE PLANNING AND
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Robert Washam, MPH, RS, DAAS
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Sandra Whitehead, PhD
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LEADERSHIP

Robert Custard, REHS, CP-FS
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Wendell Moore, EAD, REHS/RS, DAAS
wamoore56@hotmail.com
ONE HEALTH

Henroy Scarlett, MPH, DrPH, REHS/RS
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Anne Marie Zimeri, PhD
zimeri@uga.edu
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William Hayes, MPH, LEHP
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Sara Simmonds, MPA, REHS
sara.simmonds@kentcountymi.gov
PLUMBING

Andrew Pappas, MPH
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RADIATION/RADON
Robert Uhrik
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SUSTAINABILITY

Viniece Jennings, PhD
viniece.jennings@gmail.com
John A. Steward, MPH, REHS
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RS, DAAS
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Affiliate Presidents
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jadwyer84@gmail.com

Indiana—Jammie Bane
jbane@co.deleware.in.us

Iowa—Robin Raijean
robin.raijean@linncounty.org

Jamaica (International Partner
Organization)—Karen Brown
info@japhi.org.jm
Kansas—Tanner Langer
tdlanger@cowleycounty.org

Kentucky—Gene Thomas
williame.thomas@ky.gov

Louisiana—Carolyn Bombet
carolyn.bombet@la.gov

Massachusetts—Diane Chalifoux-Judge,
REHS/RS, CP-FS
diane.chalifoux@boston.gov

Michigan—Drew Salisbury, MPH, REHS
dsalisbury@meha.net

Minnesota—Ryan Lee, RS
rmlee07@gmail.com

Missouri—Deb Sees
dsees@jacksongov.org

Montana—]Jeff Havens
jeffphavens@hotmail.com

National Capital Area—Kristen Pybus,
MPA, REHS/RS, CP-FS
NCAEHA President@gmail.com

Nebraska—Sarah Pistillo
sarah. pistillo@douglascounty-ne.gov

Nevada—Brenda Welch, REHS
welch@snhd.org

New Jersey—Lynette Medeiros
president@njeha.org

New Mexico—John S. Rhoderick
john.rhoderick@state.mn.us

New York State Conference of
Environmental Health Directors—
Elizabeth Cameron
lcameron@tompkins-co.org

North Carolina—Josh Jordan
josh.jordan@dhhs.nc.gov

North Dakota—Marcie Bata
mabata@nd.gov

Northern New England Environmental
Health Association—Brian Lockard
blockard@ci.salem.nh.us

Ohio—Steve Ruckman, MPH, RS
mphosu@gmail.com

Oklahoma—Jordan Cox
coxmj12@gmail.com

Oregon—Sarah Puls
sarah.puls@co.lane.or.us

Past Presidents—Adam London, MPA,
PhD, RS
adam.london@kentcountymi.gov

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—Stevan Walker, REHS/RS
mswalker@mail.ci.lubbock.texas.us

Uniformed Services—LCDR Kazuhiro
Okumura
kazuhiro.okumura@fda.hhs.gov

Utah—Sarah Cheshire
scheshire@co.davis.ut.us

Virginia—Sandy Stoneman
sandra.stoneman@virginiaeha.org

‘Washington—Tom Kunesh
tkunesh@co.whatcom.wa.us

West Virginia—Jennifer Hutson
wvaos@outlook.com

Wisconsin—Mitchell Lohr
mitchell lohr@wisconsin.gov
Wyoming—Stephanie Styvar
stephanie.styvar@wyo.gov e, ]
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A Tribute

We would like to thank and honor
Association (NEHA) for 25 years or long
health profession.

A

Adesegun A. Adefuye
Karen L. Ahrendt
Anthony C. Aiken
Tunde M. Akinmoladun
Thomas J. Anderson
Peter R. Andrews
Ronald M. Aquino
Bennett H. Armstrong
Thomas W. Ashton
James H. Atkins
Steven K. Ault

B

Gary Baker

James J. Balsamo
Darryl B. Barnett
John M. Barry

Dale M. Bates
Davies H. Batterton
Renee L. Beckham
Virginia Begay
Anthony E. Bennett
Eliezer Bermudez
Steve L. Berry
Jerene Beyer
Chirag H. Bhatt
Robert Bialas
Michael E. Bish
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Colin D. Bishop
Stephen R. Blackwell
Robert Blake

Arthur W. Bloom
Michael S. Bloom
Dean Bodager

Diane Bondoc
James H. Bowles
Kevin P. Breen
Robert E. Brewster
Edward L. Briggs
Corwin D. Brown
Chris B. Buchanan
Jeffrey L. Buntrock
Thomas J. Butts

C

Gregory Cabose
Elizabeth A. Campbell
Dennis P. Campbell
Robert J. Canning
Deborah A. Caronna
Carl I. Carroll

Karen A. Casale
James L. Casaus
Michael D. Cassady
Charles Catlin

Ofelia C. Cavazos-Edmondson

Penny J. Chencharick

“All members should take advantage of the online

education opportunities provided by NEIIA.”

— Gail B. Ingraham, California

Jeffrey A. Church
Kenneth A. Clare
Richard W. Clark
Steven K. Claybrook
Curtis Cloaninger
Gary E. Coleman
Holly H. Coleman
Brian K. Collins
Daniel E. Collins
Richard F. Collins
Kim Combs

Brian J. Commons
William D. Compton
Keith W. Cook
Jeffrey R. Coombs
Ralls M. Coston
David B. Cramer
Alan M. Croft
Joseph F. Curlee
Robert W. Custard

D

Gary R. Dainton
Richard A. Daugherty

Celeste L. Davis
Trenton G. Davis
Melburn R. Dayton
Daniel De La Rosa
Edward A. Deep
Joseph Del Ferro
Alan J. Dellapenna
Dan T. Dennison
Fernando Desarden
James E. Devore
James D. Dingman
Michael J. Diskin

Catherine A. Dondanville

Bernard A. Dreher
Lisa A. Duello
Jozaier T. DuGlas
Thomas S. Dunlop
Donna R. Dunn
James A. Dunning

E

Diane R. Eastman
Douglas J. Ebelherr
Christopher Eddy



Jean V. Edsall

Fred Einerman
Amer El-Ahraf

Terry L. Elichuk
Robert L. Elliott
Terry D. Ellis

Brian P. Emanuel
Robert J. Emery
William B. Emminger
Christopher C. Etcheson
Bruce M. Etchison
Diane L. Evans

F

Wendy L. Fanaselle
Donald T. Fanning

Saba F. Fattaleh

Alfredo T.T. Fernandez Jr.
Frank S. Ferro

Lee C. Finley

LuAnn M. Ford

Morris V. Forsting
Thomas M. Frank

David P. Franken

G

Frank A. Gabrian
Theresa A. Gallagher
Jeanne M. Galloway
Vincent Garcia
Eugene K. Garland
Galen W. Garst

Mary Gentry

Bruce George

Steve Gerleman
Ginger L. Gist
Raymond E. Glos
Carolyn J. Gray
Harry E. Grenawitzke
Ron L. Grimes

John G. Gurrisi

H

Gary R. Hague
Mary D. Hahn

“NEHA is undoubtedly at the forefront of the various disciplines of the

environmental health profession. Over the years, I have been proud that my state

affiliate has consistently hosted NEHA presidents, regional vice-presidents, and

speakers from NEHA Annual Educational Conferences (AECs) as honored guests

at our ALLCs to keep our membership on the cutting edge of environmental health.”
—Janet A. Phelps, RS, Michigan

Michael G. Halko
Mary Jacque Hall
Marlena M. Hamann
Robert C. Hamilton
Mark A. Hansell
Regina Hanson
Dexter A. Hardy
Daniel M. Harper
F. C. Hart

Mark A. Harvley
Cathy S. Hayden
William H. Hayes
Gregory M. Heck
Charles H. Henry
Donna K. Heran
Robert E. Herr
Michael E. Herring
Peter W. Hibbard
Charles L. Higgins
Dwight C. Hill
Thomas A. Hill
Scott Hipple

John E. Hiramoto
Carolyn Hobbs Kreiger
James A. Holley
Scott E. Holmes
Michael A. Hoover
Troy Huffman
Travis R. Hunt
David T. Hunter

|

Joselito S. Ignacio
Gail B. Ingraham

Michael W. Israel

“NEHA has enabled me to directly see how

environmental issues impact humankind and our

environment. My appreciation of being able to travel

to exciting places where I met outstanding colleagues

is immeasurable.”

— Milton A. Morris, PhD, South Carolina

J

Cynthia A. Jackson
Charlotte R. Johnson
Keith M. Johnson
Vern L. Johnson
Bruce A. Jones
Horace E. Jones
Jeffrey L. Jones

K

Richard Kebabjian
Frank E. Kellogg

Joy Keniston-Longrie
Robert L. Kennedy
Dennis B. Kilian
David P. King

Kelly B. Kirkpatrick-
Stockburger

Sharon L. Kline
Paul L. Knechtges
Mel Knight

Karin Knopp

Diane Knowles
Robert B. Knowles
Theodore J. Koenig
Bill R. Kok

Herman Koren
Gabriel L. Kowatch
Melvin N. Kramer
Larry E. Krebsbach
Keith L. Krinn

Roy Kroeger
Bruce E. Kummer
Cynthia C. Kunkel
George A. Kupfer

L

James P. LaFleur
Jonathan Langer
Jim Langevin
Roland E. Langford
Oren L. Larson

John P. Leffel

Jason T. LeMaster
Michael A. Letry
Stephanie J. Levell
Allan R. Levesque
Richard L. Licari

Tim A. Link

Patricia A. Livingston
Robert M. Livingston
Percell Locklear
Christine M. Logan
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Sandra M. Long
Gus T. Lopez
Thomas I. Lovey
Mina Lovrich-Kerr
Ross D. Lytle

M

Scott L. Maass
Arthur N. Mabbett
Amy A. MacKenzie-Sanders
Gloria T. Mackie
Kathleen MacVarish
Joseph M. Malinowski
Kathleen A. Mallet
Patrick J. Maloney
Kenneth Malveaux
John A. Marcello
Boyd T. Marsh

Joel S. Martens

Eric D. Martin

Shane Martin
Anthony J. Matarazzo
Mark Mathre

Joseph W. Matthews
Ralph M. Matthews
Theresa McDarmont
Harold C. McDowell
Allen R. McKay

Scott A. McKenzie
David H. McMahon
Barry L. McNulty
David Z. McSwane
Christopher T. Melchert
Stephen L. Melega
Raymond P. Merry
Tricia A. Metts
Debbie L. Meyers
Edward Michalewicz
William R. Milardo
David L. Miles

Betty D. Miller
Deborah A. Miller
Robert Miller

Tomeji Miller

Peter M. Mirandi
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“NEHA has been a big part of my professional career and I've made a number

of important professional contacts. Most importantly, I always felt I had a

professional place I could go to seek out scientific advice, opinions, or technical

support on routine or emerging environmental public health topies. The Journal of

Environmental Health is one of my favorite professional technical publications and [

enjoy reading the different articles. Knowing NEIHA exists and is actively engaged in

making a difference today and for future generations is important now, even more

so than 25 years ago.”
Joy Keniston-Longrie, MPH, PE, REHS, RS, Washington

Lincoln N. Mitchell
Lloyd W. Mitchell
Nicholas G. Molchan
Barry W. Moore
Robert E. Moore
Treva A. Moore
Wendell A. Moore
Monroe T. Morgan
Kirsten K. Morlock
George A. Morris
Milton A. Morris
Kendra A. Morrison
Christine Moser-Fink
Robert Mumper
Brian Murphy
Timothy J. Murphy

N

Christopher A. Naddeo
George M. Nakamura
Robert R. Nelson

Cecil Newell

Shelly M. Newhouse
Bart Nighswonger
Gary P. Noonan
Norman R. Norvelle
Naphtali O. Nyagwachi

O

Mary B. O’Connor
Priscilla Oliver
MaryAnn Orapello

“For nearly 50 years NEHA has provided me the

opportunity to interact with the best and brightest

in our profession. | highly recommend NEHA as a

continuing resource for personal, professional, and

program development.”

— Mel Knight, REHS, California

Charles S. Otto
Carolyn J. Oyster

P

Bette J. Packer
Richard A. Pantages
Aline K. Parker
Joseph M. Parker
Clark A. Pearson
Rick Petersen
Colleen F. Petullo
Janet A. Phelps
James M. Phillips
James E. Pierce
Robert W. Powitz
Elizabeth A. Pozzebon
Lewis J. Pozzebon
Barbara B. Price
Jeffrey A. Priebe
Michael K. Pyle

Q

Marlene H. Quibell
Michael M. Quinn

R

Rosanna Y. Rabago
Laura A. Rabb
Vincent J. Radke
Michael R. Ramdhan
Edward H. Rau
Jackie L. Rayburn
Dwayne D. Reed
Karen E. Reid
Michael L. Reiss
Salvina M. Restivo
Scott M. Reynolds
Harrichand Rhambarose
Leonard F. Rice
Irene L. Richardson
Daniel L. Ries

David E. Riggs
Jennifer Riley

Janet E. Rittenhouse
Richard L. Roberts
Welford C. Roberts
Perry L. Robinson
Adam R. Rocke



David J. Rogers

Eldon C. Romney
Deborah M. Rosati
R.J. Rucker
Joseph W. Russell

S

Dennis A. Salmen
Vickie M. Sandoval
Peter H. Sansone
Joseph M. Sarcone
Wade D. Saucier
Sue Ann Scheurer
John E. Schillinger
Vickie Schleuning
Peter M. Schmitt
Garry M. Schneider

Jacqueline L. Schnider

Bruce E. Schroer
Ellen M. Schroth
Lucy S. Schrum
Frank S. Sedzielarz
Carrie A. Senseman
Ginger L. Shaffer
Brian P. Sheehan
Charles Shepherd
Craig A. Shepherd
Richard A. Sherman
John H. Shrader
David P. Shuemaker
Zia Siddiqi

Aaron J. Silver
Donnie Simmons
Aubrey C. Smelley
Doug R. Smith
Mary Helen Smith
Marcia G. Snyder
Vincent A. Spencer
Peggy E. Starczowski
Carl W. Stein

Elena K. Stephens
John A. Steward
Steven Stiefel

Alex H. Stubner

“NEHA and its certifications such as the Certified Environmental Health Technician
(CEHT) and Registered Environmental IHealth Specialist (RELLS) have played a

significant role in my personal and professional growth and expertise as an active duty

U.S. Navy preventive medicine technician and environmental health officer for the

past 35 years. | look forward to seeing how NEHA will continue to evolve and support

the current and next generations of environmental and public health professionals.”

CDR Michael D. Cassady, MSC, Maryland

Laura Studevant Thacker
Kevin G. Sumner

Sandra Supinski

Rohini Suraj

Jill M. Swanson

Neil R. Swanson

Mark D. Swartz

T

Stephen R. Tackitt
Kelly M. Taylor
John V. Teyhen
David W. Tharp
Mathew J. Thomas
Peter D. Thornton
Richard J. Thoune
John G. Todd
Charles D. Treser
Brian Turner
Douglas E. Turner

U

Cynthia L. Ulch
Gerald T. Ulleberg
Wayne J. Urbonas

v

Robert Vaccarella
Lawrence G. Van Dyck
Leon F. Vinci

Janice Viola

A\Y

Peter P. Wallis
Richard M. Walton

Steven J. Ward
Thomas R. Ward
Robert B. Washam
John J. Weinand
Charlene A. Weiss
Norman L. Weiss
Michael M. Welch
Susan L. Welch
Roxane R. Weldon
Daniel M. Wellington
April L. Wendling
Jannette Whitcomb
James M. White
Chris J. Wiant
Stephen L. Wilkins
Don B. Williams
James S. Williamson
Keith M. Willingham
Edward F. Wirtanen
Linden E. Witherell
Joe J. Wolfe
Robert Wolfe

Y

Larry D. Yates
Melinda A. Young
Webster Young

7

George Zameska
Brian J. Zamora
Barbara A. Zirngibl
Shanda M. Zugner

“Now more than ever,

I believe it is important
to have a professional
organization such as
NEHA representing the
field of environmental
health. Communities
across the country
benefit from the passion,
education, skills,

and focus from my
fellow environmental
health specialists and
NEHA helps uplift our
profession. I am humbled
by the knowledge that
environmental health
professionals save lives
through the protection of
food, water, air, land, and
vectors of disease. Bravo
Lo us alll”

— Jannette Whitcomb,
RETLS, Colorado

November 2020 ¢ Journal of Environmental Health 41



UR ASSOCIATION

D UNITED STATES of O ip, M, and C i
p POSTAL SERVICE » (All Periodicals Publicati Except Req Publications)
T Publication Tile 7 Publoaion Number 3. Filng Date
1 1 ‘ 2 ‘ ‘ ‘ 9/30/2020

Journal of Environmental Health

3. Tssue Frequency 5 Number ofIssues Published Annually | 6. Annual Subscripion Price
Once per month except for two bimonthly

issues (January/February and July/August) 10 issues $160.00

7. Complete Mailing Address of Known Office of Publication (Not printer) (Street, city, county, state, and ZIP+4%) Contact Person

Kristen Ruby- Cisneros
Telephone (include area code

720 8. Colorado Blvd., Ste. 1000-N, Denver, CO 80246-1926 303.756.9090, ext. 341

1
& Complt Maling Address ofHeadquarirsor Genera Business Offcsof Publshar (Nt e
National Environmental Health Association
720 8. Colorado Blvd.,, Ste. 1000-N, Denver, CO 80246-1926
9 Full Names and Complete Maling Addresses of Publisher, Editor, and Managing Editor (Do not feave biank]
Publisher (Name and complete mailing address)
National Environmental Health Association
720 8. Colorado Blvd., Ste. 1000-N, Denver, CO 80246-1926
Editor (Name and complele mailng address)

Kristen Ruby-Cisneros, National Environmental Health Association
720 S. Colorado Blvd., Ste. 1000-N, Denver, CO 80246-1926

Managing Editor (Name and complete mailng address)
Kristen Ruby-Cisneros, National Environmental Health Association
720 S. Colorado Blvd., Ste. 1000-N, Denver, CO 80246-1926
0. Owner (Do not leave blank. f the publication is owned by a corporation, give the
| O ‘ I |

. give by
names and adaessos ofall stockolders owning orhokding 1 percent ofmro of e total amount o tok.If ot owned by  cororton, g g

of
cach ndidsal owner. s publicaion s published by @ noroft rganiston: Gve s e and agiress)

Full Name Complete Mailing Address

National Environmental Health Association 720 8. Colorado Blvd., Ste. 1000-N, Denver, CO 80246-1926

11. Known Bondholders, Morigagees, and Other Security Holders Owning or Holding 1 Pe? or More of Total Amount of Bonds, Morigages, or
Other Securites. If none, check box’ ————————————— M None

Full Name Complete Mailing Add

2. Tax Stalus (For completion by nonprofit organizations authorized (o mal at nonprofi rates) (Check one)
purpose, function, and nonproft status o this organization and the exemp! satus for federal income tax purposes
Has Not Changed During Preceding 12 Months
0O Has Changed During Preceding 12 Months (Publisher must submit explanation of change with this statement)

PS Form 3526, July 2014 [Page 1 of 4 (sse instructions page 4)] PSN: 7530-01-000-9931  PRIVACY NOTICE:

e our privacy policy on www.usps.com.

T3 Publication Tile T2 Tssus Date for Circulation Data Below, p UNITED STATES of O and Ci
POSTAL SERVICE « (All Pel P Except Requester Publications)
Journal of Environmental Health September 2020 16. Electronic Copy Circulation Average No. Copies | No. Copies of Single
5. Extent and Nature of Circulation ‘average No. Copies | No. Coples of Single Each Issue During | Issuo Published
Each Issue During | Issue Published Preceding 12 Months | Nearest to Filing Date
Preceding 12 Months | Nearest to Filing Date
a. Paid Electronic Copies
a. Total Number of Copies (Net press run) > 6,506 6,284
1,195 1,100
. Total Paid Prnt Copies (Lina 15c) + Paid Electroic Copies (Lino 163
(o] Veted OuticoGouty P Suscrpions Sttedon P Fom s (o pald pis (e 159) pis (Lne 162) P | 7461 7479
’s proof copies,
b. Paid 955 895 c. Total Print Distribution (Line 15f) + Paid Electronic Copies (Line 16a) ’ 7513 7.219
Circulation | 3)| Mailed In-County Paid Subscriptons Stated on S Form 3541 (Include paid . .
(By Mail distribution above nominal rate, advertiser’s proof copies, and exchange copies) ; ; e Copie i
24 0 0 d. Percent Paid (Both Print & Electronic Copies) (16b divided by 16¢ x 100) 13 99% 99%
ousige | [ o
the Mai) Strest Vendors, Counter Sales, and Other Paid Distrbution Outside USPS®
reet - C ales. D! s 0 0 L1 certify that 50% of all my distributed copies (electronic and print) are paid above a nominal price.
(0] el Disbuton b OterGiases of al Trovgh he UsPS
(e.g., First-Class Mail®) 0 0 17. Publication of Statement of Ownership
c. Total Paid Distribution [Sum of 15b (1), (2), (3). and (4)] ’ 055 805 mme publication s a general publication, publication of this statement is. [0 Publication not required.
required. Will be printed in the November 2020 issue o this publication
ghFrsece (1)| Free or Nominal Rate Outside-County Copies included on PS Form 3541 0 0
Nominal T Sigrature ane T o B Publaher, Business Manager o Ovrer S
Distrbuton (2)| Free or Nominal Rate In-County Copies Inciuded on PS Form 3541 e
(By Mail 0 0 ’
Guside | (3) Free or Nominal Rate Copies Mailed at Other Classes Through the USPS #ﬂ.‘ﬁ— g 'L'{’UW’—
the Mai) (69, First-Class Mail) 0 0 Editor| 9/30/2020
T or hat al formaton furrishod on s frm s rue and comolte undorsand ihatanyone who fumishes alse o misieading nformaton on s form
(@)| Free or Nominal Rate Distribution Outside the Mail(Cariers or other means) 52 40 or who omits materialor information requested on the form may be subject civil sanctions

(including civi penaltes).
. Total Free or Nominal Rate Distribution (Sum of 15d (1), (2) (3) and (4))

52 40

ot ittt (S of 150 an 150) » 1007 o5

. Copies not Distributed (Seo Instructions to Publishers #4 (page #3)) » 188 165

. Total (Sum of 15¢ and g) 1195 1100
i, Percent P

(15¢ drvrded by 15f times 100) > 95% 96%

“if you are dlaiming electronic copies, o to fine 16 on page 3. Ifyou are not claiming electronic copies, skip 1o fine 17 on page 3

PS Form 3526, July 2014 (Page 207 4) 7S Form 3526, July 2014 (Page 307 4) PRIVACY NOTICE: Soe our privacy pocy on winw.usps com

42 Volume 83 ¢ Number 4



NMENTAL

NA

NATIO b ClATIoN
HEALT

-rl
E

; nnual Educa_wtional
84thf:rence & Exhlbition
Conl= ~ — ~ ©

ISTRATION OPENS SOON
REf org/aec for the latest informag,,
: a.
Visit ne

TVYYY




YOUR ASSOCIATION

NS gl

Call for Nominations
By Angelica Ledezma (aledezma@neha.org)

The National Environmental Health Association (NEHA) is gov-
erned by a board of directors who oversee the affairs of the associa-
tion. There will be four board positions up for election in 2021:

* Region 2 vice-president (represents Arizona, California, Hawaii,
and Nevada; 3-year term);

* Region 3 vice-president (represents Colorado, Montana, Utah,
Wyoming, and all NEHA members residing outside of the U.S.
[except members of the U.S. armed forces]; 3-year term);

* Region 8 vice-president (represents Delaware, Maryland, Penn-
sylvania, Virginia, Washington, DC, West Virginia, and all
NEHA members of the U.S. armed forces residing outside of the
U.S.; 3-year term); and

* second vice-president (national officer; 5-year term that pro-
gresses through the national offices and will serve as NEHA
president in 2024-2025).

We seek diversity on the board in terms of gender, ethnicity,
and a balance between regulatory officials, academia, and indus-
try. Most importantly, we want people who will help us develop a
new strategic vision, have experience managing diverse organiza-
tions, and can open doors for NEHA in building relationships with
industry, academia, federal and state agencies, foundations, and
other associations.

Requirements to serve on the board include
» membership with NEHA (individual or life) for 3 consecutive

years prior to assuming office on July 15, 2021,

* not simultaneously holding a voting position on the board of a
NEHA affiliate;

o endorsement by at least five voting NEHA members (from mem-
bers residing in the region for regional vice-president candidates
and from members residing in at least three different regions for
second vice-president candidates); and

o willingness to commit the time necessary to actively serve on
the board.

If you are interested in serving on our board of directors, please
visit www.neha.org/elections for information on the nomination
and election process. You can also contact NEHA Immediate Past-
President Dr. Priscilla Oliver, chairman of NEHAs Nominations
Committee, at immediatepastpresident@neha.org. The deadline to
submit a nomination is December 1, 2020.

NEHA Staff Profile

As part of tradition, NEHA features new staff members in the Jour-
nal around the time of their 1-year anniversary. These profiles give
you an opportunity to get to know the NEHA staff better and to
learn more about the great programs and activities going on in
your association. This month we are pleased to introduce you to
one NEHA staff member. Contact information for all NEHA staff
can be found on page 36.

Jesse Bliss

It was with great pleasure that I joined
NEHA as director of Program and Part-
nership Development (PPD) starting in
October 2019. This new chapter in my
professional career takes the many indi-
vidual threads of my experience and
expertise from nearly two decades of
academic, research, teaching, community
engagement, and public health practice
and weaves them together to form a multifaceted fabric of innova-
tive, visionary, needs-based, and targeted resources that I use to guide
and support the growth of PPD. My background and experience that
comprise this fabric include workforce engagement and higher edu-
cation administration, teaching and research; public health practice
and environmental health workforce development; emergency pre-
paredness, community resilience, disaster response, and recovery
program development; environmental health strike team creation
and deployment; and global health engagement, to name a few.

While this background has helped to prepare me for this lead-
ership role at NEHA, I am honored to work with a vibrant, dedi-
cated, passionate, and knowledgeable staff who work in PPD who
help make our programs successful. I count myself blessed to work
with a fantastic team who love the work they get to do, bring great
energy and ideas on how to implement new programs, and pur-
sue growth opportunities. PPD staff actively engage our members,
both to learn from subject matter experts and to provide resources
and support for the workforce.

My wife and I and our two boys ages 8 and 5 relocated from Salt
Lake City, Utah, to the Washington, DC, metro area in December
2019 to establish stronger leadership support for NEHAs Washing-
ton, DC, staff and to support further growth of our presence in the
eastern part of the U.S. We embraced this opportunity wholeheart-
edly and have since planted roots in a great community just outside
of Frederick, Maryland. We are enjoying getting to know the East
Coast as it is the first time we have lived on this side of our nation.

As 1 write this staff profile, our global community is in the
throes of battling a pandemic that has challenged everyone, has
highlighted ongoing issues with health disparities, and has pressed
the public health workforce harder than ever before as we con-
tend with this novel infectious disease. If there was ever a time to
be involved in public health and more specifically, environmen-
tal health workforce development, it is right now. I am honored
to work for an organization committed to the health, well-being,
educational, and occupational needs of the nation’s environmental
health workforce.

To environmental health professionals, I want to share that I am
inspired by your work, commitment, and by the numerous ways
you are helping to make an essential difference in this unprece-
dented pandemic response. I share my heartfelt thanks to each and

continued on page 46
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CALLING ALL

EH PROFESSIONALS?

\

EXPAND YOUR UNDERSTANDING
OF BUILT ENVIRONMENTS AND LAND REUSE!

EH LAND REUSE

NEHA, in partnership with the Agency for Toxic Substances and Disease Registry, is

excited to announce the Environmental Health and Land Reuse Certificate Program! Join
us for a comprehensive, online course exploring 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.

education credits.
# Visit www.neha.org/e-learning to enroll.

# Earn an official NEHA certificate and become eligible for continuing

® Take the next step to creating a lasting, positive environmental health
O_. impact on areas that need it most.

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.
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every one of you and offer my commitment to pursue excellence
in all we endeavor to accomplish for our membership and for the
environmental health workforce across the nation.

NEPHIP Goes Remote During the COVID-19
Pandemic: Part 2

How do you successfully turn an in-person, multistate travel intern-
ship into a robust virtual program in 1 month? The secret is simple:
establish strong partnerships and retain strong staff who are pas-
sionate and innovative. In the September 2020 Journal, former
NEHA project coordinator Christine Ortiz Gumina wrote about
the National Environmental Public Health Internship Program
(NEPHIP) that is funded through a cooperative agreement with
the Centers for Disease Control and Prevention (CDC). Due to the
COVID-19 pandemic, the traditional in-person travel program was
innovated into a remote/virtual platform, constructing what public
health internships could potentially look like in the future.

In any project, success is determined by the strength of its part-
nerships. Having a solid foundation and strong communication can
move mountains and in the case of NEPHIP, transform an in-person
internship with challenging travel logistics into a robust virtual pro-
gram within 1 month. NEHA managed NEPHIP through the lens
of partnerships and built strong communication channels between
Environmental Health Science and Protection Accreditation Coun-
cil (EHAC) academic program directors and Leslie Mitchell, EHAC
director. When news of the COVID-19 pandemic began to fill the
media and cities and states were closing down in March, it became
apparent that the NEPHIP internships were in jeopardy.

Mitchell helped connect NEHA with many of the academic
directors at EHAC-accredited schools by creating an opportunity
for NEHA to speak with the directors about their concerns, the
foreseeable challenges, and the needs of the selected NEPHIP stu-
dents. What ultimately came of these multiple meetings was that
an in-person internship would not be a safe option. To continue
the program, it would have to be transformed to a virtual program.
Simultaneously, meetings with the selected host health depart-
ments were also occurring to access their capabilities of hosting
a student remotely and what potential projects the student could
contribute to in this remote manner.

In order to innovate you must have passion. Understanding the
connection between environmental health education and the field
of practice is what makes NEPHIP such a vital internship for envi-
ronmental health. NEPHIP’s goal is to be the pipeline for graduat-
ing environmental health students to the public sector. Coming
from a health department background, Ortiz Gumina understood
this connection and the need to establish this pipeline. Canceling
the program due to COVID-19 was not an option.

NEPHIP’s first change was recognizing host health departments
that could support and mentor students remotely. Many previ-

ously selected health departments could not understandably sup-
port the new logistics while others were able to host multiple stu-
dents. Once the new host health departments were established,
projects were worked through based on the needs of the health
departments. Students participating in the NEPHIP 2020 sum-
mer program contributed to improving preparedness plans, air
quality programs through asthma community outreach, harmful
algal bloom programs, veterinary programs, hazardous waste, and
issues associated with per- and polyfluoroalkyl substances (PFAS)
and perfluorooctanoic acid (PFOA), just to name a few.

In addition to working on a project remotely, a National Envi-
ronmental Public Health Network web page was created through
the Higher Logic platform. The web page housed a continuously
updated list of environmental health and public health trainings.
The curated list of trainings consisted of trainings from CDC,
NEHA, the Federal Emergency Management Agency, Tulane Pub-
lic Health Learning Management System, and many other repu-
table learning platforms. In addition to the training resources,
the network page housed a calendar that shared webinars rang-
ing in topics from race and health inequality to COVID-19 and
disinfectants. The platform creation was initially established for
the use of students selected for the NEPHIP internships. Many
EHAC-accredited program students had lost their summer intern-
ships, however, due to the pandemic. Academic directors at these
universities and colleges expressed the great need to expand the
National Environmental Public Health Network page to all EHAC-
accredited program students who had lost their internships. This
expansion allowed for more students to network with each other
from multiple schools across the country.

The final transformation for NEPHIP was sharing on-site food
establishment inspections, hazardous waste site assessments, and
vector control field inspections virtually. To address this issue, NEHA
purchased GoPro cameras and sent them to health departments that
were willing to use the cameras to record inspections to share with
the students through the network page. These videos allowed not
only NEPHIP students to observe field work but also EHAC-accred-
ited program students who had access to the network page.

The success of this transformation was confirmed by check-in
calls between NEPHIP students, academic advisors, and the NEPHIP
project coordinator. While a remote internship by no means can fully
replicate the priceless experience of an in-person field work program,
many of the students during the check-in calls expressed that it came
close. The program still provided foundational skills, knowledge, and
experience within the environmental health practice.

The pandemic has drastically changed our lives and our futures.
Innovations can come from earth shaking events. Moments like
these are occasions to reflect, change, and grow. NEHA would like
to thank all those who helped in supporting the NEPHIP program
this summer. Check out part 1 of this story published in the Sep-
tember 2020 Journal at www.neha.org/publications/journal-envi-
ronmental-health/jeh-issue-september-2020. g%
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FOOD HANDLER
CERTIFICATE PROGRAMS

» Updated to the 2017 FDA Food Code
» Textbook and self-paced online learning versions
» ANSI accredited

Order today at www.neha.org/handler
For more information contact nehatraining@neha.org
or call 303.802.2147

D . d 'Y' NEHA continues to expand the offerings of the COVID-19: Essential Functions
1 OU. of the Environmental Health Workforce Live Chat Series. Recordings from past

K ? live chats can be viewed at https://emergency-neha.org/covid19/live-chat-series.
no V V . Previous live chats include building water safety, virtual inspections, and more.

Choosing a career that protects the basic

@ necessities like food, water, and air
for people in your communities already

REHS/RS proves that you have dedication. Now,
take the 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.

Find out if you are eligible to apply at neha.org/rehs.

|
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Walter S. Mangold

Award

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

members, regardless of their affiliation. March 15, 2021.

“ o
SaLry assoos™

For application instructions, visit www.neha.org/about-neha/awards/walter-s-mangold-award.

2021 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, 2021.

AL EN\/IHGNME/\I

To access the online application, visit
www.neha.org/about-neha/awards/joe-beck-educational-contribution-award.
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What core governmental environmental
health services should each program be pre-
pared to deliver? What menu of additional
services should we provide reflecting local
conditions? If we do not answer these ques-
tions, then someone outside the profession
will fill the void on our behalf.

Third, lets rally around our strengths. We
maintain good relationships with the American
Academy of Sanitarians, National Environmen-
tal Health Science and Protection Accredita-
tion Council, Association of Environmental
Health Academic Programs, and International
Federation of Environmental Health. We also
enjoy solid working relationships with our
counterpart environmental health associations
throughout the planet, as many of you observed
during our recent Digital Defense virtual confer-
ence in August. What can we achieve together
that we cannot achieve alone? This question is
not intended to be a koan.

Last week we convened a hotwash after
the Digital Defense virtual conference. The
aim was to aggregate and summarize lessons
learned from our first major virtual confer-
ence that attracted over 2,100 registrants.
The conference suffered from warts, blem-
ishes, and internal staff conflict, but hey, we
pulled it off, door-to-door in under six weeks.
We learned we could operate in a high-tech,
high-touch environment. We learned that
staff who considered themselves technically
incompetent could acquire skills to use new
software systems. Perhaps most importantly,
we learned that when we work together and
share credit, there is no end to what we can
accomplish. I am struck how stress has the
innate ability to provide illumination.

I commit to repurpose the dickery of 2020
into an opportunity in 2021 to disrupt our

e s i

Lee County shoreline in Florida. Photo courtesy of David Dyjack.

cognitive processes to chart a new naviga-
tional course. In fact, we may have entered
a once in a career year to reestablish our
professional identity as an essential public
health service. We will not bask in the glow
of our colleagues in the clinical professions.
We cannot compete with the human drama
and the emotions associated with the health-
care setting, no matter how many lives we
protect and life expectancies we extend.
At the same time, our profession is at the
intersection of the things our communities
hold sacred—our family’s health, safety, and
financial security.

The Florida Lee County shoreline and the
sailor’s leeward shore represent more than a
double entendre. Tropical gales and prevail-
ing wind can nurture us or pummel us onto
the rocky shorelines of our minds. We must
dispense with our familiar grooves and cre-
ate our future because history demonstrates

that someone who does not understand or
appreciate our profession may do it for us.
Our profession possesses the grit, the abil-
ity to work together, and willingness to share
credit. We can do this.

As we departed Blind Pass Beach, Sanibel
traffic came to halt in both directions. My cor-
tisol level rose, the worst of my churlish ten-
dencies on full display as I lamented the inept
drivers around me. My partner dutifully called
out my poor attitude and inability to relax and
enjoy the scenery. I took a deep breath and
looked to identify the source of the delay. A
baby alligator trundled across the road while
more thoughtful and appreciative motorists
regaled in the photo opportunity. @

[ - ddyjack@neha.org
Twitter: @DTDyjack

You can access NEHA's policy and position statements at www.neha.org/

Did You

Know?

publications/position-papers. NEHA's latest position statement focuses on
racism and environmental health. Other recent statements cover COVID-19,
adoption and implementation of the current Food and Drug Administration
Food Code, cottage foods, clean energy, ear piercing guns and micro-
blading, and mosquito control. You can also view the declarations of

support NEHA recently posted for World Environmental Health Day, National
Food Safety Education Month, and National Preparedness Month.
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David Dyjack, DrPH, CIH

lind Pass Beach lies between the Sani-
Bbel and Captiva Islands, nestled in

coastal Lee County, Florida. This gem
is serviced by a diminutive parking lot that
extorts a $5/hour fee from motoring visitors.
I reluctantly forfeited $10 from my checking
account and endured the scorching hot sand
to secure a spot where the Gulf of Mexico
unites with the Wulfert Channel.

Within minutes of arrival I was captivated
by the beach’s charm as my wife and I waded
into the Gulf and onto a sandbar some 100 m
from shore. Shells, loose coral, and sand dol-
lars were abundant. Reluctantly we left these
potential souvenirs in the ocean where they
belonged. The customary summertime tropi-
cal afternoon rain shower threatened to ruin
the romantic moment, but then again, thun-
derstorms and torrential rain give rise to the
vegetation and verdant colors that punctuate
the location’s charm. They are inseparable.

The maritime industry takes an entirely
different view of the lee shore. Lee shores are
known as coastal areas where the wind blows
towards the beach. History is replete with sto-
ries of foundering ships that ran aground in
part by the wind that drove their vessels onto
the rocks. Proximity to the lee shore provides
a glimpse of coastal ecological splendor and
is at the same time to be avoided by all but
the most skilled sailors. Beauty and danger
are siblings, and they too, are inseparable.

I see a parallel of the gales that pummel
the lee shore with two major risks that I have
increasingly observed across the public health
landscape. The first is the human tendency to
regress to the mean or take the path of least
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Along the Lee Shore

Let us exploit
this state of
mental activation.

resistance down the neural pathways of the
familiar. These neural pathways are real. They
reside in the brain and are like the repeated
route we take when commuting to work.
When a vehicle accident occurs during our
morning commute, cortisol is released into
our bloodstream as we manage our emotions
and attendant stress. We enter a moment
when our journey to work is disrupted and we
ponder an alternate path for our vehicle. Make
no mistake, the brain’s plasticity can accom-
modate change but the immediate impact of
an unwelcome confounder to our morning
commute can be profound. Consider road rage
if you doubt my hypothesis.

The second and more disturbing char-
acteristic I detect is the Dunning—Kruger
effect. The researchers who first observed
and reported the phenomena summarized
that people who are incompetent at a task
will almost always overestimate their abili-
ties. Ironically, these people are literally
unable to recognize their own incompetence.
Discretion and my continued employment
as executive director temper my impulse to
provide environmental public health illustra-
tions. Privately, I am comfortable with the
notion you can spot this attribute in people
you know and love.

The neural pathways of the familiar and the
Dunning-Kruger effect are cognitive fraternal
twins. While most of us desire to closeout cal-
endar year 2020 as quickly as possible, I am
impressed that we should use this disruptive
time to grow and escort the profession to a
brighter future. A future characterized by rec-
ognition, sustained support, and professional
self-actualization. If our neural pathways and
ego are disrupted by COVID-19, then let us
exploit this state of mental activation.

First, we should build on the Under-
standing the Needs, Challenges, Opportu-
nities, Vision, and Emerging Roles in Envi-
ronmental Health (UNCOVER EH) articles
published last year in the Journal of Envi-
ronmental Health, American Journal of Public
Health, and Environmental Health Perspectives
through a partnership between the Centers
for Disease Control and Prevention, National
Environmental Health Association, and Bay-
lor University. These workforce articles dis-
pense with dated notions and provide clar-
ity on who we are and our expressed needs.
I recommend these articles be considered
required reading in academic programs as
they provide important markers of the state
of this profession as it was in 2019.

Second, the National Academies of Sci-
ences, Engineering, and Medicine in 2012
identified environmental health as a founda-
tional public health service. They provided
us a beachhead to disrupt cliché perceptions
of who we are and what we do. Here is our
opportunity to answer questions: What does
foundational public health service mean?

continued on page 49



The New Standard in Surface Sanitizers

PURELL® Foodservice Surface Sanitizer can be used on everything from restroom
door handles to appliance knobs, tabletops to cutting boards — all the hot spots
where germs can be found.

®
")

RAPID KILL TIME MULTI-SURFACE PERFORMANCE
Eliminates norovirus in 30 seconds, Proven effective across a variety
hepatitis A and human coronavirus* of hard and soft surfaces.

in 60 seconds.

FORMULATED FOR WORRY FREE

FOOD-CONTACT SURFACES @ No handwashing required.

No rinse required. No precautionary statements.
Fragrance free.

READY TO USE

No mixing required. The right
concentration every time
for consistent performance.

GOJO.com/Foodservice

[ Purell



Can your data management system optimize

and map your inspector’s daily schedule?

Ours can.
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Enable your inspectors to get the most out of their
day with HealthSpace. Learn more by visiting

info.gethealthspace.com/NEHA




