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Priscilla Oliver, PhD

When Disastrous Weather 
Hits Close to Home

 PRESIDENT’S MESSAGE

O n March 3, 2019, we left Atlanta and 
headed to church in Opelika, Ala-
bama. A 91st birthday celebration was 

planned for my mother afterwards as the 90s 
Club of Greater Peace Baptist Church tradition-
ally holds an annual dinner for its members 
celebrating birthdays. Suddenly, text messages 
started to come in about a severe weather alert 
and our pastor suggested that we fi nish the 
celebration and get home. There was nothing 
unusual about the day until this point. Unfor-
tunately, widespread and advanced warning for 
disastrous weather does not always happen.

While getting gas on the way home, I heard 
the weather siren and received a text about 
the tornado. I recall as we drove back to 
Atlanta on I-85 that the rain was heavy and 
traffi c was moving slowly but steadily. When 
we reached I-285 in Atlanta, the sun was 
brightly shining. It was refreshing.

I then received a call from my cousin Deb-
orah to report the devastation caused by a 
tornado that had occurred just blocks away 
from her home. She could not get home due 
to debris, downed power lines and trees, 
and road closures. She reported that bod-
ies of neighbors were all over the area. She 
was devastated, saying she had to park her 
car and walk to get home. Her folks at home 
were safe, having taken refuge in the bathtub 
during the tornado. The 23 people, includ-
ing 4 children, that were killed that day were 
basically sucked up and out of their homes. A 
mother told me that her two boys had laid on 
the fl oor and were taken by the wind to about 
a mile away and then dropped to the ground. 
They were fortunate to survive the event; 
however, they were visiting relatives from the 

area who lost their lives. The tornado hit and 
it was deadly.

The National Weather Service reported 
that the EF4 tornado hit south Beauregard, 
Alabama. My hometown is located within 
30 miles of Beauregard. My father was from 
this area. The tornado was 1 mile wide and 
24 miles long. The winds reached up to 
170 mph, destroying trees, animals, homes, 
cars, churches, buildings, and people. It was 
reported that 41 tornadoes hit in Alabama, 
Florida, Georgia, and South Carolina within 
6 hours. Many people who survived these 
tornadoes were left homeless. The environ-
mental health cleanup and restoration in 
these areas are ongoing.

Almost every day there are dangerous 
weather events occurring around the world. 
Some have attributed these events to climate 
change and the rising temperature of our 
planet. We must plan and live with these 
weather changes and the individual and col-
lective consequences. Being environmental 
health professionals, we are on the frontline 

to responding to the aftermath of weather 
events. The destruction of property and 
injured people carries a high fi nancial burden 
that we all share in the long run.

Returning to Atlanta, I asked what I could 
do. We were glued to media and communi-
cation outlets, calling people and churches 
to learn what was happening. The follow-
ing week we visited Deborah and her family 
to check-in on them. We had to be escorted 
by a resident within the stricken area. While 
there I was able to observe inspections being 
conducted by the Federal Emergency Man-
agement Agency, American Red Cross, and 
Salvation Army. Representatives from all over 
the country were present, some as far away as 
Seattle, Washington. Churches and nonprofi t 
groups were giving out supplies in various 
locations within the affected area.

I decided to called Tim Hatch, MPA, REHS, 
the National Environmental Health Associa-
tion’s Region 7 vice-president and an envi-
ronmental health professional and leader in 
Alabama. Hatch attended my rival college—
he went to Auburn University and I went to 
the University of Alabama, which are tradi-
tional football rivals. While the rivalry is a bit 
of fun between us, it dissipates when we have 
to deal with the work at hand. Regardless of 
our differences, we work together because 
of our passion for the environment and the 
people in our communities. 

Hatch, who is from Montgomery, Alabama, 
told me that he was at the tornado scene 
within hours of the event. He shared with me 
his experience and perspectives:

“As an environmental health specialist and 
emergency manager, I have seen fi rsthand 

Let us work 
individually 

and together to 
overcome these 
unpredictable 

disasters.
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the devastation and need for environmental 
health field staff. In a career of public service, 
it is the environmental health specialist who 
becomes the face of public health, which 
is often an asset when responding to disas-
ters and assisting the public. Environmental 
health specialists are capable of functioning 
in a disaster area but specialized training and 
experience are a must.

In the aftermath of the tornado that hit 
Beauregard, Alabama, on March 3, 2019, 
numerous environmental health concerns 
were apparent. Sheltering, food safety, water 
quality, and debris management were among 
the more obvious. State and county staff 
worked with emergency managers and federal 
responders to gather data and make plans to 
mitigate any health effects the environmental 
conditions might cause. Staff were in the field 
for days assisting in this monumental task.

In 2011 a string of tornadoes tore through 
Alabama and the city of Tuscaloosa was hit. 
Some areas near the University of Alabama 

were impacted and a few students lost their 
lives. Putting rivalry and team loyalty aside, 
members of the Auburn University family 
banded together as Toomers for Tuscaloosa to 
render aid to our neighbors in west Alabama. 
Environmental health professionals in Ala-
bama were traveling across the state to help 
in well water evaluations, restaurant inspec-
tions, and shelter operations. The same rang 
true with the March 2019 storms—Tide for 
Tigers was formed and the normal banter was 
set aside to offer assistance to those in need.

Being an environmental health specialist 
lends itself to myriad roles and responsibili-
ties. It takes a special person to not only per-
form at their highest professional level on ‘blue 
sky days’ but also go above and beyond to help 
their communities in times of great need. God 
bless the environmental health practitioner!”

We all pull together in environmental 
health during severe weather events and 
other disasters. Each area of environmen-
tal health has an important role. With the 

enhancements made to the Pandemic and 
All-Hazards Preparedness and Advancing 
Innovation Act of 2019 legislation that was 
signed into law in June 2019, environmen-
tal health professionals are now able to take 
on a greater role in emergency preparedness 
and response.

Personally, we need to digitalize our home, 
office, and school records; catalogue what we 
have; prepare emergency plans; and educate 
and train people to prepare for disastrous 
weather and other emergency events. We 
also need to train our pets and prepare for 
their safety. It is important that we take extra 
efforts to restore our communities and help 
each other in times of emergency. Disastrous 
weather hit close to home for me in March 
and there is no telling when it might occur 
in your community. Let us work individually 
and together to overcome these unpredict-
able disasters. 

Y O U R  ASSOCIATION

T he NEHA Endowment Foundation was established to enable NEHA to do more for the environmental health profession 
than its annual budget might allow. Special projects and programs supported by the foundation will be carried out for 

the sole purpose of advancing the profession and its practitioners.

Individuals who have contributed to the foundation are listed below by club category. These listings are based on what 
people have actually donated to the foundation—not what they have pledged. Names will be published under the 
appropriate category for 1 year; additional contributions will move individuals to a different category in the following year(s). 
For each of the categories, there are a number of ways NEHA recognizes and thanks contributors to the foundation. If you 
are interested in contributing to the Endowment Foundation, please call NEHA at (303) 756-9090. You can also donate 
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Introduction
The number of farmers markets in the U.S. 
has rapidly grown over the past two decades. 
The U.S. Department of Agriculture (2013) 
listed 1,755 markets in 1994 compared with 
8,144 in 2013. This statistic shows a 364% 
increase in the number of farmers markets in 
the past 20 years. Organically grown produce 
or produce grown with minimal pesticides 
and high-quality produce are the primary 
attractions for farmers market consumers 
(Wolf, Spittler, & Ahern, 2005; Yu, Gibson, 
Wright, Neal, & Sirsat, 2017). 

In the U.S. alone, however, there were 20 
fresh produce commodities associated with 
foodborne illness outbreaks from 1996–2010. 
These outbreaks resulted in 14,350 illnesses, 
1,382 hospitalizations, and 34 deaths (Food 
and Drug Administration [FDA], 2019). 
Fresh produce continues to be the dominant 
food commodity implicated in multiple food-
borne disease outbreaks in the U.S. There-
fore, questions have been raised about the 
agricultural food safety practices related to 
the production and transport of these com-
modities for sale at farmers markets. A con-

tributing factor to this issue is many of these 
small farms that sell direct-to-consumer 
might be new to agricultural production and 
have varying fi eld preparation, production, 
harvest, and postharvest handling practices 
(Sirsat, Gibson, & Neal, 2015).

The Food Safety Modernization Act 
(FSMA) Produce Safety Rule went into effect 
in 2016 and aimed to enhance the safety of 
fresh produce nationwide in a proactive man-
ner. Small produce growers, however, are 
exempt from FSMA under the following con-
ditions: 1) growers earn ≤$25,000 in average 
produce sales per year during a 3-year period, 
2) their average food sales are ≤$500,000 per 
year during a 3-year period, and 3) they sell 
direct to consumers, restaurants, and stores 
within 275 miles of their farm (FDA, 2019). 
Even if a farm is FSMA exempt, the grower 
is still required to have on the produce label 
their name, address, and place where the pro-
duce was grown. 

The FSMA exemption can be withdrawn, 
though, if the farm is associated with a food 
safety outbreak or issue (FDA, 2019). Hence, 
both farmers market managers and vendors 
(i.e., farmers and workers of prepared food) 
need to ensure that appropriate good han-
dling practices and best management prac-
tices are followed to ensure that fresh pro-
duce commodities sold at the market are safe 
for human consumption.

Although there have been several food-
borne disease outbreaks directly linked to 
farmers markets, the majority of foodborne 
disease outbreaks are never identifi ed or 

Hillary E. Norwood, MS
Jack A. Neal, PhD

Sujata A. Sirsat, PhD
Conrad N. Hilton College of 

Hotel and Restaurant Management, 
University of Houston

Abst ract Farmers markets have grown exponentially in the 

past two decades; however, there is an increasing need to ensure that 

fresh produce and other ready-to-eat food commodities sold directly to 

consumers are safe and free of microbial contamination. Therefore, it 

is crucial to equip managers and vendors at farmers markets with food 

safety materials that are engaging and educational. The objective of 

this study was to survey market managers and vendors to identify food 

safety educational needs and current food safety practices. Observational 

studies were conducted at 10 farmers markets (300 vendors) in Houston, 

Texas, to identify positive and high-risk practices. Based on the results 

obtained, educational materials in the form of videos and information 

sheets were developed and disseminated to managers and vendors at 

Texas farmers markets. Feedback on the educational materials obtained 

from stakeholders was positive and 88% of market managers and vendors 

stated that the food safety materials were effective as an educational tool. 

Food Safety Resources 
for Managers and 
Vendors of Farmers 
Markets in Texas

3 tables, 0 fi gures

Editor’s Note: Supplemental fi les were submitted 
along with this peer-reviewed article and have been 
posted online due to space limitations. The Journal
did not copy edit these fi les; the authors have provided 
them as extra resources should the reader want more 
information. The supplemental information can be 
accessed at www.neha.org/jeh/supplemental.
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reported. For instance, 18 illnesses were 
reported in 2008 after customers consumed 
contaminated bagged peas sold at an Alas-
kan farmers market (Gardner et al., 2011). 
Fresh guacamole and salsa sold at a farmers 
market in Iowa were possibly contaminated 
with Salmonella, leading to several hospital-
izations in 2010 (Quinlisk, 2010). A pro-
duce-related outbreak at an Oregon farmers 
market in 2011 was traced to strawberries 
contaminated with E. coli O157:H7 (Laidler 
et al., 2013). 

Research has been conducted on the impli-
cations of microbial contamination in farm-
ers markets. For instance, Park and coauthor 
(1992) conducted a study to compare thermo-
tolerant Campylobacter in samples obtained 
from outdoor farmers markets and supermar-
kets. The results demonstrated the presence 
of Campylobacter jejuni on six vegetable types 
obtained from the outdoor farmers market; 
all samples obtained from the supermarket 
were negative for Campylobacter. 

Sirsat and coauthor (2013) compared the 
microbial profiles of lettuce obtained from 
farmers markets with those obtained from 
grocery stores. The results showed that let-
tuce from the farmers market had a signifi-
cantly higher (103 log CFU/g) E. coli load 
compared with the lettuce obtained from 
grocery stores. Wood and coauthors (2015) 
isolated antibiotic-resistant E. coli strains 
from produce samples obtained from farm-
ers markets located in Vancouver, British 
Columbia. The researchers found that 97% 
of the E. coli strains isolated were resistant 
to either one or multiple antibiotics. Li 
and coauthors (2017) tested for foodborne 
pathogens Salmonella spp. and Listeria spp. 
on 212 produce samples from farmers mar-
kets. The results showed that Salmonella
spp. was detected on 56.3% cantaloupe, 
18.6% spinach, 18.5% peppers, and 10.9% 
tomatoes. Even though Listeria spp. was 
found on only 3.78% of the samples, 50% 
were confirmed as Listeria monocytogenes.

These results demonstrate an increasing 
need to equip farmers market managers and 
vendors with science-based educational tools. 
To this end, the objectives of this study were 
to 1) conduct farmers market vendor and 
manager surveys (N = 59) to identify manager 
and vendor perception of food safety, current 
food safety training, and materials available 
to them; 2) complete an observational study 

at 10 farmers markets (300 vendors) across 
Houston, Texas, to identify positive and 
high-risk practices at farmers markets; and 
3) develop and disseminate innovative edu-
cational materials (videos and workbooks) 
for market vendors and managers.

Methods

Survey Development
After receiving the appropriate approvals 
from the Human Subjects Committee of the 
Institutional Review Board at the University 
of Houston, we administered a 25-question 
survey regarding food safety practices at con-
ferences about farmers markets across Texas 
(see supplemental files at www.neha.org/jeh/
supplemental). We did not collect identify-
ing information from any participants. We 
developed the survey as a tool to identify: 1) 
perceptions of farmers market managers and 
vendors of market food safety and 2) educa-
tional materials (specific to food safety) that 
were available to them. 

We administered the survey over a 3-month 
period across Texas during several farm-
ers market conferences. The questions were 
manager- and vendor-specific and related to 
the following two areas: 1) food safety train-
ing materials and 2) safe food handling at 
farmers markets. This survey was adminis-
tered to evaluate the need for providing task-
specific food safety educational materials and 
to see if stakeholders (i.e., managers and ven-
dors at farmers markets) had received food 
safety training and had access to training and 
educational materials.

Observational Studies
Passive observational studies were conducted 
at 10 farmers markets (300 vendors) across 
the Houston, Texas, area and neighboring 
suburbs by 7 different investigators to identify 
positive and high-risk practices. We adapted 
the questions and observation criteria from 
a previously published survey designed to 
observe food safety practices at farmers mar-
kets (Vandeputte et al., 2015). An advisory 
board consisting of city and county health 
inspectors, members of the state department 
of agriculture, and managers of farmers mar-
kets provided feedback on the observational 
criteria and questions. 

The observations were related to the fol-
lowing four areas: 1) availability of water 

for hand washing or produce washing, 2) 
general food safety at the farmers market, 
3) vendor behavior and hygiene, and 4) 
transportation methods. In order to ensure 
that there were no alterations of behavior 
among the subjects (i.e., Hawthorne effect), 
the investigators were away from the vendor 
sites, appearing to use their smartphones so 
that vendors did not know they were being 
observed (survey tool can be found at www.
neha.org/jeh/supplemental).

Educational Material
We developed food safety educational materi-
als in the form of information sheets (infos-
heets) and videos. We used screenshots of the 
videos for the infosheets. The primary goal of 
designing infosheets was to ensure that farm-
ers market managers and vendors who do not 
have access to a computer were able to access 
the educational materials. The educational 
materials were disseminated to more than 
100 market managers and vendors across 
Texas. We obtained feedback via a survey 
tool on the educational materials from the 
farmers market managers and vendors using 
questions related to video length, content, 
and ease of instruction.

The educational videos and infosheets were 
disseminated at farmers market conferences, 
small grower meetings, and through the state 
department of agriculture. The goal was to 
ensure that the materials were provided to 
as many farmers, market managers, and ven-
dors as possible. After showing the training 
video during the meeting, we disseminated a 
brief survey to gain feedback and determine 
the effectiveness of the educational video.

Results

Market Manager and Vendor Survey
A total of 59 managers and vendors at farmers 
markets completed the survey (Table 1). Of 
these, 53% were male and 46% were female. 
The majority of respondents were over 50 
years (68%), followed by 25–50 years (22%). 
In addition, 80% of the participants were 
market managers and 20% were vendors. 
Approximately 66% of market managers 
and vendors believed that food safety train-
ing was beneficial, followed by 22% who felt 
it was not beneficial. Multiple respondents, 
however, did not have any food safety train-
ing or education (48%). Additionally, 54% 

JEH9.19_PRINT.indd   9 8/1/19   4:24 PM



10 Volume 82 • Number 2

A D VA N C E M E N T  O F  T H E  SCIENCE

reported that management required them to 
follow safe practices but 64% of the vendors 
reported that management did not provide 
any food safety educational materials.

Observations at Farmers Markets
Using the observational survey tool (see 
supplemental files at www.neha.org/jeh/
supplemental), multiple high-risk observa-
tions were recorded at farmers markets as fol-
lows: pets were seen defecating near produce 
booths, vendors were reusing produce box 
containers, no signage was observed (e.g., to 
wash produce before eating), live farm ani-
mals such as goats and chicken were present, 
no electricity was provided for refrigeration 
(e.g., when vendors were selling frozen raw 
meats), and some markets did not have acces-
sible restrooms (Table 2). Some examples of 
positive behaviors observed were: wash sta-
tions were available for hand washing, anti-
bacterial gel was available, and cold ready-to-
eat samples were provided with toothpicks 
and placed on ice.

Educational Material Design 
and Effectiveness
We used the results of our observations at 
farmers market to design educational materi-
als in the form of infosheets and videos. Exam-
ples of the educational materials included 
communicating about the importance of hav-
ing hand washing stations at farmers markets, 
the risk of reusing cardboard containers, hav-
ing appropriate signage at vendor booths (e.g., 
to wash produce before consumption), and 
having designated eating areas prominent at 
farmers markets.

The videos incorporated a combination of 
humor and scientific food safety facts. A for-
mat of “good idea” and “bad idea” was used 
to demonstrate positive and high-risk prac-
tices, respectively. Screenshots of the videos 
were used to design the infosheets for manag-
ers and vendors who preferred a hard copy of 
the training materials (see supplemental files 
at www.neha.org/jeh/supplemental).

The effectiveness of the food safety educa-
tional video was determined by using a sur-
vey tool handed out after showing the video 
at grower and farmers market meetings. Of 
the survey respondents (N = 60), 98% found 
the video easy to understand and 88% found 
that the educational materials were effective 
and engaging (Table 3).

Discussion
A study by Worsfold and coauthors (2004) 
conducted at a farmers market in the 
UK demonstrated that most vendors had 
received some type of food safety training 
and scored their own hygiene practices very 
highly. Less than 50% of the vendors, how-
ever, had a risk management plan and did 

not consider the possibility that their pro-
duce could be contaminated.

An independent study recommended that 
training for farmers market personnel should 
be different from that offered to restaurant 
employees (Choi & Almanza, 2012). Train-
ing for managers and vendors needs to be 
focused specifically on the food items sold at 

Farmers Market Manager and Vendor Responses to Survey  
Questions (N = 59)

Question Response
(%)

Sex

     Male 52.5

     Female 45.8

Age range (years)

     0–25 8.5

     25–50 22.0

     >50 68.0

Ethnicity 

     Caucasian 76.3

     Black 13.6

     Hispanic 3.4

Are you a manager or vendor?

     Manager 79.7

     Vendor 20.3

What is your perception of food safety training?

     Beneficial 66.0

     Not beneficial 22.0

Does your market facility have access to sinks?

     Yes 50.8

     No 44.1

Have you ever taken a food safety training course?

     Yes 49.2

     No 47.5

Do managers require safe practices while handling food (e.g., use of disposable gloves, utensils when 
providing food samples, etc.)?

     Yes 53.6

     No 43.0

Do managers provide food safety training/educational materials to vendors?

     Yes 30.0

     No 63.8

TABLE 1
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the farmers market, as well as good hygiene, 
food handling, and behavior practices. This 
recommendation for specialized training is 
because common handling practices and 
behaviors for restaurants are not the same for 
farmers markets.

Previous research demonstrated that over 
43% of growers and 25% of farmers mar-
ket managers do not sanitize produce con-
tact surfaces on farm and farmers market 
surfaces (Harrison et al., 2013). Berry and 
coauthors (2013) identified specific train-
ing needs of farmers market managers and 

found that 64% wanted food safety resources 
and training materials. The results of our 
current study showed similar responses 
from farmers market managers and vendors, 
with a majority asking for food safety train-
ing materials specific to farmers markets. 
Overall, these results showed that there is 
an increasing need to address food safety 
practices at farmers markets using science-
based food safety training and education for 
managers and vendors. 

A study conducted by Behnke and coau-
thors (2012) at Indiana farmers markets 

showed that only 9 out of 18 vendors had 
access to functional hand washing stations. 
Teng and coauthors (2004) reported simi-
lar findings while observing cheese vendor 
practices at farmers markets. The researchers 
observed 17 cheese vendors in 9 farmers mar-
kets in Ontario, Canada, and reported that 
approximately 47% of vendors had issues 
with refrigeration, 41% were not restraining 
their hair, 24% did not have hand washing 
sinks at their disposal, and 24% stored cheese 
adjacent to raw meat products.

An observational study conducted in 
Canada of a farmers market showed similar 
results to our current study: several custom-
ers brought their pets to the farmers markets, 
vendors were handling money and food at 
the same time, and some markets had no 
hand washing facilities (McIntyre, Herr, Kar-
dan, Shyng, & Allen, 2014).

Conclusion
The overarching goal of our study was to 
use the observational data to 1) design task-
specific educational materials for managers 
and vendors at farmers markets and 2) dis-
seminate the educational materials to stake-
holders in Texas. The observational data 
showed that even though several managers 
and vendors followed positive food safety 
practices, there were multiple instances of 
unsafe food handling practices. Our iden-
tification of specific food safety training 
needs for farmers markets in Texas led to 
the design of training materials specifically 
for managers and vendors at farmers mar-
kets. With the help of the Texas Department 
of Agriculture, as well as extension and 
nonprofit agencies, we will use the educa-
tional tools designed in this study for ongo-
ing training and outreach. 
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Positive and High-Risk Behavioral Observations Related to Food 
Safety at 10 Farmers Markets (Approximately 300 Vendors) Across 
Houston, Texas

Positive Observation High-Risk Observation

Food is stored at least 6 in. away from the ground Produce boxes reused

Cold ready-to-eat samples provided with 
toothpicks and placed on ice

Pets allowed to defecate and urinate close to 
produce booths

Designated eating areas No restrooms available

Antibacterial gel provided Shopping bags reused

Booths have tent covering Farm animals present at the farmers market

Vendor uses clean gloves and tongs as barriers No electricity provided for refrigeration

TABLE 2

Farmers Market Manager and Vendor Key Survey Responses After 
Watching the Educational Videos (N = 60)

Question Response
(%)

Is the video easy to understand?

     Yes 98

     No 1

Do you think the video is an effective educational tool?

     Yes 88

     No 8

What was most effective about the video?

     Factual information 47

     Music 45

     Illustrations 8

TABLE 3
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Introduction
In the aftermath of a major disaster, envi-
ronmental health professionals have a key 
role in protecting the public’s health in the 
response to and recovery from the disaster. 
Planning for an emergency event is critical 
to the response effort: a proactive approach 
can help ensure an affected community’s 
resilience. The planning process allows for 
a greater awareness of capabilities around 

which a response mechanism can be devel-
oped and also supports effective public mes-
saging campaigns.

The ability of a developed country to 
treat its water and wastewater is a founda-
tional element of the modern public health 
system. When a major disaster disrupts the 
public infrastructure (e.g., electricity, water, 
transportation), preventing a major disease 
outbreak (e.g., cholera, hepatitis) is a pri-

mary concern for the public health system. 
Identifying and implementing ways to safely 
separate people from their waste (i.e., urine 
and feces) plays a major role in reducing and 
preventing the spread of diseases. Thought-
ful discussion and whole community plan-
ning before the event is critical in providing 
clear and consistent messages to the public 
after the event. This special report briefly 
describes the process conducted in the Port-
land, Oregon, metropolitan area that resulted 
in the development and implementation of a 
joint coordinated message to provide to the 
region’s residents.

Need
The September 2010 (magnitude 7.1) and 
February 2011 (magnitude 6.3) earth-
quakes that struck Christchurch, New Zea-
land, caused massive disruption to the sew-
age transport and treatment system of this 
modern city with a population, at the time, 
of 376,700 residents. Significant damage to 
the sewer system from liquefaction, broken 
pipes, damaged treatment ponds, and loss 
of power occurred, with some parts of the 
system remaining offline for well over 1 year 
(Zare, Wilkinson, & Potangaroa, 2011).

The bulk of readily available informa-
tion on how communities can, and should, 
deal with postdisaster human waste has 
been focused either on the humanitarian 
response to these needs in developing coun-
tries, such as the information contained in 
The Sphere Handbook, Humanitarian Char-
ter and Minimum Standards in Humanitarian 
Response (The Sphere Project, 2011), or on 
temporary solutions for localized emergen-
cies such as those provided by the Federal 
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Abst ract  In the late 1980s it was discovered that the Pacific 

Northwest is sited in the Cascadia subduction zone, a fault capable of 

producing a magnitude 9.0 earthquake, which could result in significant 

destruction along the almost 700 miles of impact. One likely result of this 

earthquake would be a catastrophic impact to wastewater systems in the 

Portland metropolitan area, with anticipated loss of wastewater systems 

for 6 months–1 year. With approximately 2.3 million residents in the area, 

this loss poses a significant threat to the public’s health in the aftermath 

of an earthquake of this magnitude.

A group of multidisciplinary professionals from the five counties in 

the area was convened to develop recommendations to assist the public 

to safely handle their sanitation needs in the absence of a functional 

wastewater system for an extended period of time. Participants represented 

the disciplines of public health, emergency management, public works, 

wastewater treatment, waste hauling, and the Oregon Department of 

Environmental Quality. The group developed recommendations for the 

handling of human waste by residents of the Portland metropolitan region 

following a catastrophic earthquake. In this special report, we review the 

process, assumptions, and final recommendations for use by the public in a 

long-term wastewater system failure.

Recommendations for Catastrophic 
Wastewater System Failures in a 
Modern Metropolitan Area
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Emergency Management Agency and the 
Centers for Disease Control and Preven-
tion on postflooding waste collection and 
disposal. No information could be found 
on how a major metropolitan area should 
respond in the face of a near-total collapse 
of all sewage infrastructures for an unfore-
seeable amount of time.

Background
Not until the 1980s did scientists begin to 
understand the potential danger posed by 
the Cascadia subduction zone (CSZ), a sig-
nificant crustal fault running from Northern 
California to mid-Vancouver Island, British 
Columbia. A CSZ earthquake is capable of 
producing up to magnitude 9.0 earthquakes 
lasting for minutes rather than seconds. 
Earthquakes of this size and duration would 
result in significant destruction along the 
almost 700 miles of impact area. The Oregon 
Resilience Plan anticipates that one of the 
consequences of this subduction zone earth-
quake will be catastrophic impacts to waste-
water systems in the Portland metropolitan 
area (Oregon Seismic Safety Policy Advisory 
Commission, 2013). The plan has antici-
pated a complete loss of wastewater systems 
for a period ranging from 6 months–1 year. 
With approximately 2.3 million residents in 
the area, failure to address this loss poses a 
significant threat to the public’s health in the 
aftermath of the earthquake.

The Regional Disaster Preparedness Orga-
nization (RDPO), a partnership of govern-
ment agencies, nongovernmental organiza-
tions, and private sector stakeholders in the 
Portland metropolitan area, is collaborating 
to increase the region’s resiliency to disasters 
(The City of Portland, 2019). The metro-
politan region spans Clackamas, Columbia, 
Multnomah, and Washington counties in 
Oregon and Clark County in Washington 
state. Under the auspices of RDPO, a disaster 
sanitation task force of multidisciplinary pro-
fessionals from the area was convened. Their 
goal was to research and provide guidelines 
for the public on how to safely handle sani-
tation needs in the absence of a functional 
sewer collection and treatment system for an 
extended period of time. 

Purpose and Assumptions
The mission of the group was to develop 
practical, safe, and hygienic recommenda-

tions for residents of the Portland metropoli-
tan area in regard to handling human waste 
following a catastrophic earthquake. These 
recommendations are framed by the follow-
ing assumptions:
• Sewage collection and treatment systems 

will be out of service for many months fol-
lowing a CSZ earthquake.

• Although outside assistance eventually 
will arrive in the area, there will be a period 
of time (estimated at 14–30 days) when the 
public will be on their own.

• Methods for handling human waste must 
be simple, cheap, effective, and protect 
the public’s health by limiting exposure to 
the waste.

• No single sanitation method is right for 
every situation—there must be a variety 
of recommendations to handle a variety of 
needs (e.g., high to low density, urban ver-
sus rural, congregate living).

• Within 30 days of the event, local sewage 
and solid waste agencies, acting in con-
cert with federal and state responders, 
will be positioned to provide more spe-
cific guidelines.

Process
The task force met monthly from January–
September 2016. Initial meetings involved 
setting a scope and mission for the group, fol-
lowed by brainstorming and researching vari-
ous methods of waste collection and disposal. 
This phase ended with all identified methods 
being discussed in depth and either being 
adopted, adapted, or discarded as impractical 
for various reasons. 

About halfway though the process, the 
proposed methods were reviewed and 
refined. At this point, it was recognized that 
refuse haulers and the Oregon Department 
of Environmental Quality were not repre-
sented in the task force. It was determined 
that these agencies were key stakeholders, as 
one of the recommendations would require 
refuse haulers and local solid waste agency 
involvement. At this point, both agencies 
were invited to all subsequent meetings and 
participated in the development of the final 
recommendations.

Having a diverse and complete group of 
stakeholders was recognized as a necessary 
part of an effective public messaging effort 
and the ability of individual agencies to sub-
sequently prepare their own plans. The task 

force, rather than presume to dictate a spe-
cific plan, believed the better approach was 
to involve and/or notify the agencies involved 
so that individual agencies could prepare 
their own recovery implementation plans.

Results and Recommendations
The final three recommendations that met 
the stated requirements were:
1. use of viable septic systems,
2. construction of pit toilets/trench latrines, 

and
3. use of the twin bucket system.

Public messaging after the earthquake 
should include designated collection loca-
tions or other instructions that support 
emergency plans developed by the various 
waste collection entities, which is why their 
involvement is vital to successful implemen-
tation of this effort.

Septic Systems
The use of functioning systems, when pos-
sible, is always the preferred approach. 
Typically found in areas not serviced by a 
sewer collection system, septic systems are 
susceptible to ground movement at many 
points. Local septic subject matter experts 
developed a flyer with recommendations 
for making septic systems more resilient, as 
well as providing information on determin-
ing if a septic system is functional after a 
CSZ earthquake. If a septic system is still 
functional, it could continue to be used 
postearthquake. The flyer recommended 
that a monitoring plan and inspection 
routine be developed by the septic system 
owner to ensure it remains operational until 
other services are restored.

Pit Toilets/Trench Latrines
Pit toilets/trench latrines are a common, 
albeit temporary, solution in areas where 
people are located but no developed (or 
functioning) sewer collection system exists. 
Careful development and management of 
these areas are necessary to meet the public 
health system’s goals of disease prevention 
and personal safety. Participants of this task 
force developed information on where to 
locate pit toilets and how deep they should 
be. The information included elements that 
address local conditions (such as a high 
local water table), with special recommen-
dations on personal safety (using the buddy 
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system) when congregate toilets are neces-
sary. The sites of these pits should be noted 
after filling, for treatment at a later date.

Twin Bucket System
After careful evaluation, the no-mix twin 
bucket system also met the most important 
elements of the task force’s requirements: 
hyperlocal, effective, and cheap, with the 
added benefit of being easy to implement. 
The twin bucket system was developed in 
Christchurch, New Zealand, after their dev-
astating 2011 earthquake. Championed by a 
local volunteer agency, Public Hygiene Lets 
Us Stay Human (PHLUSH), the system is 
based on the principle that urine and feces 
are more safely and easily dealt with if sepa-
rated by using separate buckets (PHLUSH, 
2011). Collected urine can be diluted and, in 
most cases, safely disposed of on an outdoor 
permeable surface. Feces, separated from the 
urine, would be sprinkled with organic mat-
ter such as toilet paper, sawdust, leaves, or 
grass clippings, and then double bagged and 
stored in a location away from children and 
animals, to be collected at a later time.

Next Steps
The culmination of the task force’s work was 
presented to the RDPO Disaster Public Mes-
saging group with the charge of developing 
a public education marketing campaign and 
materials for public distribution. The mes-
saging includes both pre-earthquake pre-
paredness and immediate postearthquake 
instructions and information for all three rec-
ommendations (use of viable septic systems, 
construction of pit toilets/trench latrines, use 
of the twin bucket system). With these mate-
rials in hand, waste collecting entities will be 
better able to develop coordinated disaster 
debris management and recovery plans for 
the Portland metropolitan area. The public 
messaging phase was completed in Decem-
ber 2017 and can be found at www.emergen-
cytoilet.org. 
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Introduction
An effective food control system is dependent 
on adequately trained inspectors of ensured 
competence to undertake their regulatory 
function (Collado, Corke, & Dizon, 2015). 
As human resources in some food control 
agencies in developing countries can be 
limited, environmental health inspectors 
are often asked to work also as food inspec-
tors. This situation is not ideal, as they might 
lack the skills and knowledge to effectively 
evaluate and inspect food operations (Food 
and Agriculture Organization, 2003). This 

case was found to be true in the Philippines, 
where in a local government setting, the sani-
tation inspectors carry out food safety inspec-
tion of different food establishments (public 
markets, small processing plants, restaurants, 
etc.) under the autonomous control of local 
government units.

Although the new role of a food safety 
officer was defined under the newly released 
Implementing Rules and Regulations (IRR) 
of the Philippines Food Safety Act of 2013 
(Article 2, Section 4), this role is not yet in 
effect and local government unit sanitation 

inspectors are currently the ones in charge of 
food safety enforcement, especially in cater-
ing, retail, and small/micro processing food 
establishments (Republic of the Philippines 
Department of Agriculture, Department of 
Health, 2015). 

Food sanitation is among the nine areas of 
sanitation inspector roles and responsibili-
ties. Food sanitation inspectors are respon-
sible for the provision of safe and wholesome 
food to consumers through proper enforce-
ment of sanitation rules and regulations and 
training of food operators and food handlers 
(Republic of the Philippines Department of 
Health, 2006).

Additionally, the World Health Organiza-
tion (WHO) and Food and Agriculture Orga-
nization of the United Nations (FAO) clearly 
state that food inspectors must have appro-
priate training, a certificate/diploma, and 
updated certificates (Food and Agriculture 
Organization, 2003, 2008).

There has been a rising number of food-
borne illness cases recently in the Phil-
ippines. In 2015 alone (from January to 
August), there were 4,379 cases of foodborne 
illness identified, 11 deaths reported, and 
1,328 people hospitalized. More than 40% 
of the cases occurred at schools, hotels, and 
other food establishments (Republic of the 
Philippines Department of Health Epidemi-
ology Bureau, 2015).

There are some training programs provided 
to inspectors currently by the government 
but the programs are not consistent and most 
have no examination or certification process 
to be used as an indicator of improvement. 

Abst ract  A cross-sectional survey was conducted in 2016 

to identify the food safety training needs of government sanitation 

inspectors in the Philippines who carry out the role of food inspectors 

as a part of their job. The paper survey was answered by 235 sanitation 

inspectors of different cities selected randomly. Answers showed 

67.2% did not attend any formal training on methods of inspection for 

food safety and 78.7% did not attend any formal training on hazard 

analysis critical control point (HACCP). Further, 80.4% did not receive 

any formal training on the Food Safety Act of 2013. Among these 

participants, 81.1% believed that their current performance could be 

improved by attending relevant training and 89.8% showed strong need 

to be trained on HACCP. It was concluded that a training program for 

sanitation inspectors, including an exam and refresher, needs to be 
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include at least the basics of food safety, HACCP, the Food Safety Act 

of 2013, and methods of risk-based food safety inspection for different 

food establishments.
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At the time of our questionnaire, 52.0% of 
inspectors had attended some food safety 
training and only 25.5% had taken an exam.

The U.S. had a similar case in the recent 
past, just before 2013, where a certification 
process did not exist to indicate that the 
food regulators had achieved competency in 
performing the responsibilities of their jobs 
(Kaml et al., 2013). In a regional context, in 
Taiwan and under the Food Safety Control 
System, government inspectors in charge 
of food sanitation must have at least 16 hr 
of training in the principles and applica-
tion of hazard analysis critical control point 
(HACCP) (Jeng & Fang, 2003).

In 2011, the State Council’s Food Safety 
Committee in China established a food safety 
promotion education works program (2011–
2015) that required enhanced training of food 
safety inspectors, food producers, and traders 
(Jia & Jukes, 2013). In a study done on food 
safety in Southeast Asia, it was stipulated 
that competent food inspectors need ongo-
ing training and those who are adequately 
trained and equipped for food inspection are 
vital in ensuring consistent, transparent, and 
effective food inspection (Othman, 2007).

Currently in the Philippines there is a 
need to develop standardized risk-based food 
inspection training, with assessment and 
certification processes, tailored specifically 
to the needs of sanitation inspectors. The 
Department of Health granted us a memo 
facilitating our access to different city health 
offices around the Philippines to carry out 
this study. Our main objective of conduct-
ing a training needs analysis was to identify 
the food safety training needs of sanitation 
inspectors in the Philippines. This study 
will help us 1) identify any gaps in inspector 
food safety competencies in order to develop 
a tailored training program with effective 
learning outcomes and 2) justify allocating 
resources to what should be included in such 
a training program.

Methods
This descriptive cross-sectional study took 
place between July and September 2016 
using a questionnaire that was developed 
to help identify the training needs of sani-
tation inspectors specifically in food safety 
inspection. In the first section, participants 
were asked for demographic characteristics, 
current roles and responsibilities, relevant 

training and examinations already received 
(if any), and which organization provided it. 
Next, the participants were asked to express 
their need to be trained on different top-
ics including food safety basics, HACCP, 
national food safety laws and regulations, and 
methods of food safety inspection. The ques-
tions were answered on a three-level scale 
from “not needed” to “not sure if needed” 
and “strongly needed.”

Instrument Validity and Reliability
The questionnaire was tested for face validity, 
construct validity, and reliability; the results 
showed very good validity and reliability of 
the instrument. The instrument has almost 
perfect internal consistency reliability with 
Cronbach’s α of .961. The internal consis-
tency reliability was not improved if any of 
the items were deleted, reflecting the stability 
of the responses to all of the items (no need 
to remove or revise any item). The split half 
reliability of the 29 items used to measure the 
construct of training needed was almost com-
plete, as measured by the Spearman–Brown 
coefficient = .926 and the Guttman Split-Half 
coefficient = .922.

Sampling and Data Collection
To collect data, the Department of Health 
in the Philippines issued a memo to all its 
regional offices to facilitate our access to the 
sanitation inspectors. A random sample of 
the country’s city health offices was gener-
ated together with a few cities directly recom-
mended by the Department of Health based 
on risk level in those cities as perceived by 
the government. All the available sanitation 
inspectors of the selected city health offices 
completed the questionnaire, totaling 235 
sanitation inspectors across 10 regions and 28 
municipalities. A copy of the Department of 
Health memo and official samples of commu-
nication with the city health offices are avail-
able in the form of e-mails and scanned letters 
with received copies. Clear verbal instructions 
were given to the participants and the paper 
questionnaire was answered during working 
hours and collected for analysis.

Results
In all, 235 sanitation inspectors (131 female, 
104 male) answered the questionnaire. Their 
field experience ranged from 1 month–37 
years, with a mean of 13.2 years of field expe-

rience. Almost all (98.2%) of them gradu-
ated college, out of which only two inspec-
tors graduated from majors directly related 
to food and nutrition. As a part of their roles 
and responsibilities, sanitation inspectors 
perform food inspection in a variety of food 
establishments such as school canteens, 
catering providers, restaurants, food manu-
facturing establishments, slaughterhouses, 
and hospital kitchens.

Responses showed that 55.7% attended 
training related to the food safety part of 
their work and 25.5% took an exam of some 
kind. Most of the training was provided by 
the Department of Health, with 67.2% of the 
participants not receiving any formal train-
ing on methods of food safety inspection and 
78.7% not receiving any formal training on 
HACCP (Table 1). Moreover 80.4% did not 
receive any formal training on the IRR of the 
Food Safety Act of 2013 and 52.8% did not 
receive any formal training on the Sanitation 
Code of the Philippines.

Among these participants, 80.4% believed 
that they did not know all the tools and/or 
equipment needed to conduct a successful 
food safety inspection and 81.1% believed 
that their current performance as food 
inspectors could be improved by attend-
ing relevant training (Table 1). For ques-
tions about food safety basics training needs, 
89.9%, 89.4%, and 79.6% showed a strong 
need to be trained on types of food hazards, 
time and temperature control for food, and 
personal hygiene requirements, respectively 
(Table 2).

Regarding laws and regulations, 91.9% 
showed a strong need to be trained on the 
Food Safety Act of 2013, 73.6% showed a 
strong need to be trained on the Sanitation 
Code of the Philippines, and 88.1% showed 
a strong need to be trained on how to write 
food safety inspection reports and recommen-
dations (Table 3). When asked about HACCP 
training needs, 89.8% and 89.4% showed 
a strong need to be trained on HACCP at a 
basic level and an advanced level, respec-
tively (Table 4).

Finally, when participants were asked 
about methods of inspection, 86.4%, 88.9%, 
and 85.1% showed a strong need to be 
trained on food safety methods of inspection 
for kitchens, food manufacturing establish-
ments, and slaughterhouses, respectively. A 
strong need was expressed by 88.9% of the 
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participants to have a detailed food safety 
inspection checklist for use during field 
inspections and 82.6% showed a strong 
need to be trained on how to observe and/
or interview food handlers during a food 
safety inspection (Table 5). Under the open 
comments section, 50.0% of the participants 
wrote in the need for a comprehensive food 
safety training that should be mandatory to 
all sanitation inspectors.

Discussion
The Philippines Food Safety Act of 2013 
and its IRR of 2015, Section 29, Inspec-
tion of Food Business Operators states that, 
“Regular inspection of food business opera-
tors shall be performed by the Food Safety 
Regulatory Agencies or the control bodies 
delegated to conduct the activity. In addi-
tion, the following rules shall be followed 
in the conduct of inspections: (a) Inspec-
tion shall take into account compliance with 
mandatory food safety standards, the imple-
mentation of HACCP, good manufacturing 
practices and other requirements of regula-
tions.” And, in Section 31(c), “Government 
personnel shall be trained on the scientific 
basis for the provisions of the law and on 
the conduct of official control” (Republic of 
the Philippines Department of Agriculture, 
Department of Health, 2015).

A study by Collado and coauthors (2015) 
addressing the problems and solutions of 
food safety in the Philippines was published 
almost at the same time the IRR of the Food 
Safety Act of 2013 was released, which recom-
mended that government personnel should 
be trained on the regulatory requirements for 
food safety. The results of our survey clearly 
indicate a strong need on different areas of 
food safety, hygiene, and risk-based inspec-
tion. Considering that sanitation inspectors 
are technically the ones in charge of front-
line public health across the Philippines, this 
need should be addressed by the government 
with urgency.

In other parts of the world, for example 
in the U.S., government personnel who per-
form HACCP review of firms must complete 
a relevant training and pass an exam that is 
mandatory for regulators (Kvenberg, Stolfa, 
Stringfellow, & Garrett, 2000). Moreover, the 
Food and Drug Administration’s Food Code
states that, “Inspectors need the proper train-
ing before they can be expected to conduct 

risk-based inspections. Training includes a 
combination of classroom training, in-field 
training, standardization, and continuing 
education” (U.S. Department of Health and 
Human Services, 2013).

According to a study carried out in North 
Africa, it was stressed that food inspectors 
need technical training on HACCP and 
other areas of food safety. Furthermore, the 

training should conclude with an exam pro-
viding evidence of satisfactory completion 
(Ababouch, 2000).

At some point, we thought the inspectors 
might have not understood the questions 
properly due to the consistency of reporting 
a strong need for all the elements of train-
ing. Upon taking a closer look, however, we 
found that the pattern did change in two or 

General Food Safety Training Questions

Question Yes
# (%)

No
# (%)

N/A
# (%)

Have you received any formal training on methods of food 
safety inspection?

71 (30.2) 158 (67.2) 6 (2.5)

Have you received any formal training on HACCP? 42 (17.9) 185 (78.7) 8 (3.4)

Have you received training on how to write a food safety 
inspection report and recommendations?

70 (29.8) 159 (67.7) 6 (2.5)

Have you received any formal training on the Sanitation Code 
of the Philippines?

101 (43.0) 124 (52.8) 10 (4.3)

Have you received any formal training on the Implementing 
Rules and Regulations of the Food Safety Act of 2013?

38 (16.2) 189 (80.4) 8 (3.4)

Do you think you know all the tools and/or equipment needed 
to conduct a successful food safety inspection?

37 (15.7) 189 (80.4) 9 (3.8)

Do you think your current performance as a food inspector 
can be improved by attending relevant training?

193 (81.1) 34 (14.5) 8 (3.4)

HACCP = hazard analysis critical control point; N/A = not applicable to their current status as they perceive it.

TABLE 1

Training Needs for Food Safety Basics

Question Not 
Needed

(%)

Not Sure If 
Needed

(%)

Strongly 
Needed

(%)

Do you need to be trained on the types of food hazards? 1.3 2.6 89.8

Do you need to be trained on time and temperature 
control for food?

1.3 7.7 89.4

Do you need to be trained on personal hygiene 
requirements?

8.5 10.2 79.6

Do you need to be trained on food establishment design 
requirements?

3.0 7.7 87.7

Do you need to be trained on how to stay safe while 
conducting inspections?

3.0 6.8 89.4

Do you need to be trained on welfare requirements at 
food establishments? 

3.4 8.9 85.5

Do you need to be trained on the food safety 
requirements of the flow of food step-by-step? 

1.7 6.8 89.4

TABLE 2
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more instances when the inspectors were 
asked if they think that their current perfor-
mance can be improved by attending relevant 
training: 81.1% answered yes and not no like 
the other questions in the same section of the 
questionnaire (Table 1). 

Another result that was surprising to us 
was when participants were asked if they 
needed to be trained on the Sanitation Code 
of the Philippines, which was issued a few 
decades ago. Many inspectors are familiar 
with the code but only 43.0% answered that 

they had received training on the code (Table 
1) and 73.6% reported a strong need to be 
trained on it, unlike the 88.1% and higher 
average of the rest of their answers (Table 3). 
The previous examples gave us an indication 
that the inspectors were quite aware of the 
answers they were giving. 

On the other hand, a study done in Canada 
to explore the perceptions of public health 
inspectors responsible for food safety showed 
that, unlike in the Philippines, inspectors 
were quite confident about their knowl-

edge of food safety issues and food patho-
gens. Specifically, they felt it to be the area 
they were most comfortable with in public 
health, unlike the situation in the Philippines 
reflected by the results of our study (Pham, 
Jones, Sargeant, Marshall, & Dewey, 2010). It 
is likely that the results of this study can be 
generalizable to the population of sanitation/
food inspectors of the Philippines. Further 
investigation, however, is recommended to 
conclude generalizability to food inspectors 
in other developing countries. 

The fact that 55.7% who had attended pre-
vious training related to food safety as part 
of their work showed almost the same level 
of need for training on different food safety-
related topics as those who did not attend 
previous training shows that the previous 
training received was either inadequate, for-
gotten, a refresher training was needed, or 
that the inspectors were being too modest 
answering the questions and didn’t like to say 
they did not need training. We would argue 
against the latter reasoning because 18.9% of 
the inspectors showed no need to be trained 
on the Sanitation Code of the Philippines and 
15.7% said they were not sure if training was 
needed. Add this information to the fact that 
43.0% of the inspectors received previous 
training on that specific code, this suggests to 
us that the training on the regulations might 
have been more adequate than the training 
on food safety topics.

It is therefore recommended and justified 
that the Philippine Department of Health 
1) develops a credentialing program with 
a standardized examination/certification 
process (with refresher) and 2) makes sure 
the program is enforced and monitored as 
a requirement for all sanitation inspectors 
and/or food inspectors to implement the lat-
est legal requirements under the Food Safety 
Act of 2013 and its IRR 2015: “Rule 15f.2 
The Department of Agriculture and the 
Department of Health shall conduct train-
ing programs for Local Government Units 
food safety inspectors and other person-
nel.” And, as stated in Article 8 Rule 26c.2, 
“Food Safety Officer or equivalent person-
nel involved in food inspection shall pass a 
certified training course on food inspection 
every three years.” The WHO Philippines 
and the Philippine Department of Health 
are working on enforcing the new role of the 
food safety officer.

Training Needs for Food Safety Laws and Regulations

Question Not 
Needed

(%)

Not Sure If 
Needed

(%)

Strongly 
Needed

(%)

Do you need to be trained on the Sanitation Code of  
the Philippines? 

18.9 15.7 73.6

Do you need to be trained on the Food Safety Act of 2013? 0.4 6.4 91.9

Do you need to be trained on how to write down food 
safety violations? 

2.6 8.9 86.4

Do you need to be trained on how to write food safety 
inspection reports and recommendations? 

2.1 7.7 88.1

Training Needs for Hazard Analysis Critical Control Point (HACCP)

Question Not 
Needed

(%)

Not Sure If 
Needed

(%)

Strongly 
Needed

(%)

Do you need to be trained on HACCP only to a simple 
awareness level? 

2.6 6.4 89.8

Do you need to be trained on HACCP only to an  
advanced level? 

0.9 8.9 89.4

Do you need to be trained on conducting a  
hazard analysis?

1.3 6.8 91.1

Do you need to be trained on determining critical  
control points? 

1.7 6.4 91.1

Do you need to be trained on establishing  
critical limits? 

1.7 6.8 90.2

Do you need to be trained on establishing monitoring 
procedures? 

1.7 5.1 91.9

Do you need to be trained on developing corrective 
actions? 

3.0 7.2 88.5

Do you need to be trained on conducting verification? 2.6 8.9 87.7

Do you need to be trained on keeping documented 
information? 

2.6 7.7 88.5

TABLE 3

TABLE 4
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The findings of this study can represent some 
benefits to the international reader as well, 
mainly because we provide a means of bench-
marking to compare the performance of devel-
oped countries (e.g., the U.S.) to a developing 
country (in this case the Philippines). This 
study might also offer reassurance to the visi-
tors of the Philippines, whether for business or 
tourism, that the government is taking serious 
steps to enhance the competency of its sanita-
tion inspectors who are partially in charge of 
public health. In addition, this study sheds light 
on new areas of future research needed, which 
could be of interest to U.S. scholars interested 
in conducting relevant studies in collaboration 
with low and/or middle-income countries.

A limitation of this research might be 
the lack of evaluation regarding sanitation 
inspector knowledge related to technical 
aspects of food safety and risk-based inspec-
tion. This insight into their existing knowl-
edge would have helped us in assessing the 
effectiveness of new training programs—but 
as previously mentioned, this question could 
be addressed in a future study.

Conclusion
WHO states that food inspectors must have 
knowledge of at least food laws and regula-
tions, principles of hygiene, prerequisite pro-
grams, HACCP systems, and inspection tech-
niques, among others (Food and Agriculture 
Organization, 2008). Based on the results of the 
data analysis and the frequency tables from this 
study, the government now might justify allo-
cating the needed resources to include at least 
the following in the recommended credential-
ing program for sanitation/food inspectors:
• basics of food safety and hygiene;
• HACCP principles and practice;
• National Philippines Food Safety Laws and 

Regulations, especially the Food Safety Act 
of 2013 and its IRR of 2015; and

• methods of food safety inspection for 
kitchens, food manufacturing establish-
ments, and slaughterhouses.
Further studies are recommended to assess 

improvement in inspector knowledge and 
performance before and after each training 
session. 
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Training Needs for Food Safety Methods of Inspection

Question Not 
Needed

(%)

Not Sure 
If Needed

(%)

Strongly 
Needed

(%)

Do you need to be trained on food safety methods of 
inspection for kitchens?

3.4 7.2 86.4

Do you need to be trained on food safety methods of 
inspection for food processing/manufacturing?

2.6 5.1 88.9

Do you need to be trained on food safety methods of 
inspection for slaughterhouses?

2.6 8.5 85.1

Do you need a detailed food safety inspection checklist to 
use during your field food safety inspections?

2.1 6.0 88.9

Do you need to be trained on how to use an inspection 
checklist to conduct a food safety field inspection?

2.6 8.9 85.5

Do you need to be trained on how to observe and verify if 
there is an actual violation in a food establishment?

3.0 6.4 87.2

Do you need to be trained on how to observe and/or 
interview food handlers during a food safety inspection?

4.7 9.4 82.6

Do you need to know what the basic tools/equipment/forms 
are that you need to use during a food safety inspection?

3.0 6.4 87.2

Do you need to be trained on how to take pictures during a 
food safety inspection? 

4.3 10.2 82.1

TABLE 5
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 B U I L D I N G  C A PA C I T Y

Darryl Booth, MBA

M any health departments publish 
their routine restaurant inspec-
tions to the Internet. On a simple 

web form, consumers can easily search by a 
restaurant’s name to fi nd inspection history, 
inspector comments, violations or inspec-
tion checklists, and details on an establish-
ment’s score, grade, or placard (where ap-
plicable). A practice once considered sen-
sitive—and possibly even controversial—is 
now commonplace.

There are some unexpected ways, however, 
in which these data can be repackaged.

Open Data
A few health departments have embraced the 
open data philosophy by publishing inspec-
tions and other data fi les online for bulk 
download or quick consumption through 
digital tools like application programming 
interfaces (APIs). This open data publish-
ing practice—an ideology that embraces the 
idea that data should be freely used, reused 
and redistributed by anyone—allows any 
software, person, or company to ingest and 
repackage the data, presumably adding value 
to them through the process.

Yelp advocates for this practice, having 
published a standard fi le format known as 
Local Inspector Value-Entry Specifi cation 
(LIVES). Health departments that put their 
inspection data in this prescribed format 
could expect their inspection scores or grades 
to be visible alongside Yelp reviews.

In a searchable website intended for consum-
ers, health departments can create and dictate 
the brand, presentation, and search method of 
their data. A health department can inject its 
philosophy, framing the results with useful arti-
cles about safe operations and consumer aware-
ness. Let’s call this site a “Web Search.”

With an open data API or bulk download, 
data are repackaged with little to no expecta-
tion of a health department’s specifi c perspec-
tive. In fact, if the data are combined with 
disparate data from other sources (e.g., other 
health departments and consumer reviews), 
the data’s origin is clouded. I’ll call this prac-
tice “Bulk Download.”

Screen Scraping
Did you know that your Web Search site is 
likely being turned into a Bulk Download? 
It happens through screen scraping. Screen 
scraping is a technique through which com-
puter software navigates your website by pre-
tending to be a human clicking links. Each 
time your website serves up a snippet of data 
(i.e., a web page), the screen scraping pro-
gram grabs that text and adds it to a database. 
The process might take many hours or days 
and generate hundreds of thousands of simu-
lated clicks to your website. When every click 
is exhausted, all the data on your Web Search 
site is consolidated into a massive database to 
be sold or repackaged.

Edi tor ’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, 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 effi ciency 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 
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Screen scraping can be a tricky proposition
and is generally not preferred because the
program has to be aligned to your website’s
design. That is, it has to know where to find
the facility name, facility address, violations,
and score (if applicable). It also has to know
where to click to get the next page of results
and so forth, until it reaches the last link
on the last facility. A Bulk Download or API
request is much more preferred.

Consolidated Data
I believe it’s a problem that no national account-
ing of retail food safety inspection results exists.
I also believe it’s a problem that scoring/grading
across the U.S. lacks a standard methodology.
It’s confusing to consumers and problematic for
multiregional owners (i.e., business with facili-
ties in many different jurisdictions).

Some firms seek to solve these problems by
collecting data from different local jurisdic-
tions. They then consolidate the data by cal-
culating restaurant inspection scores through
their own scoring methods.

The final destination for these scores? Yelp,
for one, licenses a data stream from HDScores.
HDScores scours a good portion of the U.S.
and boasts 1.3 million restaurants in its data-
base. If a local health department calculates
a score, then the health department score is

visible on Yelp. Otherwise, the proprietary
HDScore is displayed in Yelp, alongside con-
sumer reviews. The HDScores calculation
weighs both current and historical inspection
results. Details can be found on the HDScores
website at https://hdscores.com.

Another example is Hazel Analytics (https://
hazelanalytics.com). Hazel Analytics pub-
lishes food inspection scores through its Food
Safety Insight, a food inspection analytics
system that benefits corporate brands such as
Subway, Starbucks, and Red Robin. The value
proposition for these customers is homoge-
nized results that are displayed in a dashboard
of actionable alerts for their facilities.

Operational Matters
It is possible that, for good reason, a set of
data should be excluded from consolidation.
There are two methods to prevent the auto-
matic scraping of your agency’s data.
1. Identify and contact the companies doing

the scraping/consolidation. With just a cou-
ple phone calls, I confirmed that the compa-
nies will honor most requests for exclusion.

2. Work with your information technology
(IT) department or software vendor to
block originating screen scraping requests
from reaching your web server. This
method is similar to blocking an unwanted

caller on your mobile phone but is imper-
fect in the sense that the originating com-
puter system could change in an endless
game of cat-and-mouse.
If, however, your Web Search site suf-

fers from an undo amount of traffic due to
screen scraping (screen scraping can cause
web traffic spikes as the process hits every
link on your website), your IT department or
software vendor can offer to publish a Bulk
Download link or API, thus optimizing the
regular transactions and reasserting your
control over the data stream.

At the end of the day, publicly available
data can still be requested through public
records requests.

At a minimum, a health department should
assure that flow (no matter what the method)
is updated at least weekly and that operators
have easy access to identify errors and that
errors are corrected promptly.

Join the discussion on the LinkedIn Build-
ing Capacity in Environmental Health group
at www.linkedin.com/groups/6945520/.

Corresponding Author: Darryl Booth, General
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 D I R E C T  F R O M  A E H A P

I ntroduction
The mentality regarding student success 
has changed over the past three decades 

in higher education. Historically, students were 
solely responsible for their academic and social 
success while attending college. Colleges would 
provide some resources in an attempt to bolster 
student success but failed to use a proactive 
and systematic approach for recruiting, retain-
ing, and graduating students. Today, colleges 
and universities take an ecological or holistic 
approach for student success. Colleges and 
universities now have dedicated faculty and 
staff working to modify policies, programs, and 
even campus facilities to better accommodate 
student needs (Schuh, Jones, & Torres, 2017).

The ecological perspective of college environ-
ments, crafted by Banning and Kaiser (1974), 
notes the importance of colleges adapting insti-
tutional environments to meet the needs of 
current and prospective students (Schuh et al., 
2017). Colleges choosing not to adapt environ-
ments are failing to take any responsibility for 
student success. Failing to cultivate environ-
mental conditions in which all students can 
succeed is especially harmful to diverse student 
populations (Schuh et al., 2017).

According to the National Center for Edu-
cation Statistics, nearly half of all undergrad-
uate students majoring in traditional STEM 
(science, technology, engineering, and math-
ematics) fields do not complete the degree. 

These students opt to pursue another major 
or leave college all together (Belser, Prescot, 
Daire, Dagley, & Young, 2017). Environmen-
tal health science (EHS) is often a discovery 
degree, meaning most students arriving on 
college campuses aren’t aware that an EHS 
major exists. EHS programs are increas-
ingly becoming more racially and ethnically 
diverse. National Environmental Health 
Science & Protection Accreditation Coun-
cil (EHAC)-accredited programs across the 
nation must be cognizant of these trends and 
work diligently and purposefully in attract-
ing, retaining, and graduating EHS students. 
This column includes four suggested strate-
gies for increasing and sustaining enrollment.

Pathway to a 4-Year STEM Degree
The physical element of campus environ-
ments can positively or negatively influence a 
student’s academic outcome. Sometimes tra-
ditional 4-year college campuses are intimi-
dating and overwhelming for new students, 
especially first-generation and minority 
students. A significant number of students 
across the nation initially enter higher educa-
tion through community colleges. This trend 
is especially true for first-generation, low 
income, racial-ethnic minority, and nontradi-
tional age college students. The community 
college can be a more economical and less 
intimidating choice for students to step into 
the world of higher education. Creating a 
pathway to an EHS degree through the com-
munity college can be an excellent recruiting 
tool and be attractive to a variety of students 
who have not otherwise considered an EHS 
degree (Sithole et al., 2017).
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Advising Students for Success
Campus processes, policies, and procedures 
must address why students are not succeed-
ing in their STEM coursework. One key orga-
nizational element—academic advising—is an 
integral part of student success across all dis-
ciplines, especially with STEM majors. Advis-
ing can serve as a great resource to students, 
helping reduce fears and concerns about the 
major and future careers, while also aiding in 
career and life goal development and refer-
ring to academic and nonacademic resources 
as needed (Sithole et al., 2017). Developing 
strong faculty–student relationships through 
advising can provide necessary support for 
students and result in increased retention. It 
is important for EHS programs to have a stra-
tegic advising system in place to provide the 
necessary support for students to successfully 
matriculate through the challenging degree.

Creating a Community
The human element of a campus environ-
ment is key in creating a positive campus 
climate and in recruiting and retaining stu-
dents. As presented by Stern (1970), behav-
ioral settings such as college campuses tend 
to attract and influence individual behaviors. 
Individuals coexisting in a behavioral setting 
will either assimilate to the behaviors around 
them or seek alternative spaces on campus 
with like-minded individuals (Schuh et al., 
2017). Ultimately, students will gravitate 
to microenvironments on campus in which 
they feel comfortable; quite often spaces of 
comfort include people with similar views. 
Marginalized students will seek subcultures 
or comforting microenvironments when col-
leges fail to recognize and celebrate diversity 
(Schuh et al., 2017).

Across the nation, universities are facing 
many challenges with underrepresentation of 
minority students and faculty, especially within 
the sciences. This challenge is particularly 
problematic considering the growing need to 
increase training in these fields to avoid a short-
age of qualified and competent workers in the 
future. If programs want to increase the num-
ber of diverse students entering their respec-
tive program, they must also have a diverse 
faculty and staff. Most institutions understand 
the importance for multicultural outreach and 
engagement but often come up short in the 
end. It is noted that when a successful diverse 
faculty member is hired, the institution relaxes 

efforts. This new hire often becomes the token 
representative for the department and is over-
loaded with service and committee assign-
ments, is solely responsible for recruitment 
and mentoring of minority students, and is not 
adequately acknowledged or rewarded, which 
can result in burnout (Whittaker, Montgomery, 
& Martinez Acosta, 2015).

Programs must be diligent in hiring faculty 
and staff that reflect their student population. 
Students need cultural familiarity or spaces 
on campus to connect with faculty, staff, and 
fellow students who identify with and under-
stand their backgrounds. EHS programs must 
be mindful to create a welcoming and inclu-
sive environment where all students thrive.

Extending Your Reach
Outreach efforts should target students 
and their families so they can learn about 
the many career opportunities within EHS. 
Recruitment is much more effective when 
using this approach as students can more 
clearly see the advantage of completing a 
4-year STEM degree like EHS. While one-
time initiatives such as career days or infor-
mation campaigns can be great at exposing 
large groups to information, it doesn’t have 
as much of an impact as more time intensive 
outreach programs. These time intensive pro-
grams include precollege summer camps or 
programs in which students are exposed to 
hands-on learning and experiences over an 
extended period of time. A more intensive 
program can provide a great deal of infor-
mation and engage prospective students in 
hands-on activities and increase overall inter-
est in the major (Belser, et al. 2017).

Research studies have indicated that par-
ticipation in a STEM-focused career planning 
class can be a predictor in retention. Con-
sidering the abundance of careers in EHS, 
EHS programs should be able to use career 
planning as a recruitment and retention tool 
to attract and retain high caliber students. 
Encouraging current EHS students to be 
ambassadors on campus for an EHS pro-
gram is key in attracting and retaining new 
students. Potential EHS students are more 
likely to engage with and relate to fellow stu-
dents than faculty or staff. Using a variety of 
outreach and recruiting methods can ensure 
EHS programs are reaching a broad audience, 
in turn increasing their chance at recruiting 
more students.

Conclusion
Higher education is ever-changing and it 
is important for EHS programs and faculty 
to be willing and able to adjust and change 
instruction methods to meet the growing 
needs of students. Through extending your 
recruiting reach, creating a sense of belong-
ing, providing consistent advising services, 
and being creative with new pathways to 
degree completion, accredited schools can 
continue to fill the needs of a growing EHS 
profession. 
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 D I R E C T  F R O M  AT S D R

B ackground
Introduced in the 1960s, synthetic 
turf fields are commonly installed at 

numerous venues including municipal and 
county parks, schools, colleges, professional 
team stadiums, practice fields, and military 
installations. In the U.S., there are between 
12,000–13,000 synthetic turf fields and 
approximately 1,200–1,500 new installa-
tions each year (Synthetic Turf Council, Safe 
Fields Alliance, Recycled Rubber Council, 
& Institute of Scrap Recycling Industries, 
communication, 2016). Millions of people 
are estimated to use these fields, including 
professional, college, and youth athletes; 

coaches; fans; recreational users; and mili-
tary personnel. 

In an estimated 95% of existing turf fields 
in North America, recycled tire crumb rub-
ber material, produced from waste automo-
bile and truck tires, is used as infill, either 
exclusively or in a mixture with sand or 
alternative infills, while the remaining 5% 
contain only alternative infills (Synthetic 
Turf Council et al., communication, 2016). 
Outdoor synthetic turf fields with tire crumb 
rubber infill are more common than indoor 
fields, with some sources reporting that 
indoor fields make up approximately 5–15% 
of the market (D. Gill, FieldTurf, personal 

communication, May 5, 2016; R. Reddy & 
B. Cheskin, Sprinturf, personal communica-
tion, May 2, 2016).

In recent years, concerns have been raised 
about the safety of recycled tire crumb rubber 
used as infill for playing fields and playgrounds. 
The public has expressed concerns that the use 
of these fields could potentially be related to 
certain health effects. Although studies to date 
have not shown an elevated health risk from 
playing on fields with tire crumb rubber, they 
have limitations and do not comprehensively 
evaluate the concerns about health risks. Addi-
tional research is needed to fill important data 
gaps that will address key environmental and 
human health questions regarding the use of 
recycled tire crumb rubber.

Study Overview
In 2016, the Centers for Disease Control and 
Prevention/Agency for Toxic Substances and 
Disease Registry (CDC/ATSDR), U.S. Envi-
ronmental Protection Agency (U.S. EPA), and 
U.S. Consumer Products and Safety Commis-
sion (CPSC) launched the Federal Research 
Action Plan on Recycled Tire Crumb Used on 
Playing Fields and Playgrounds (FRAP) (U.S. 
EPA, 2017). The research activities specific for 
playing fields were conducted by ATSDR and 
U.S. EPA under the approval of the Office of 
Management and Budget’s Information Col-
lection Request review process. The purpose 
of FRAP is to study key questions concerning 
the potential for human exposure resulting 
from the use of recycled tire crumb rubber 
in playing fields and playgrounds. There are 
four major components of FRAP that include 
a literature review and data gaps analysis, a 
tire crumb rubber characterization study, an 
exposure characterization study, and a play-
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ground study. The research activity involving
playgrounds is being conducted by CPSC.

The aim of the tire crumb rubber char-
acterization study was to collect tire crumb
rubber material from tire recycling plants

and synthetic turf fi elds around the U.S. and
analyze the material for a wide range of met-
als, volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs),
particle size, moisture, sand content, and

microbial characterizations. A convenience
sampling approach was used to recruit up to
40 facilities with synthetic turf fi elds across
the four U.S. census regions. The geographic
extent of the recruitment was intended to
provide a range of material weathering con-
ditions for outdoor fi elds and potential dif-
ferences in tire crumb rubber source material.

The study design also accounted for facil-
ity type (i.e., indoor or outdoor fi elds) in the
facility identifi cation and recruitment stage.
Fields were recruited across a range of syn-
thetic turf ages to allow potential differences
in chemical content and particle size distri-
bution to be assessed with age. For inclusion
in the study, facility owners/managers were
required to provide written agreement for
sample collection and answer a questionnaire
that included information on general facil-
ity operations, turf history and maintenance,
and public use at the facilities. Samples were
collected from seven set locations at each
fi eld to allow for analysis of between-fi eld
and within-fi eld variations (Figure 1).

The second research activity under FRAP,
the exposure characterization study, was a
pilot-scale effort to collect information on
synthetic turf fi eld users and to conduct a
human exposure measurement substudy.
Several different age groups were included,
specifi cally adults (≥18 years old), adoles-
cents (13–17 years old), youth (10–12 years
old), and children (7–9 years old). Question-
naires included queries on the frequency and
duration of fi eld use, as well as contact rates
with fi eld materials. A subset of participants
were videotaped engaging in a physical activ-
ity on a synthetic turf fi eld. Personal and bio-
logical samples were collected from a subset
of the participants. Urine and blood samples
were collected before and after practice.
Personal samples included passive air and
dermal wipe sampling. Field environmental
samples were also collected, including ambi-
ent air monitoring, surface wipes, and dust
samples. These samples were analyzed for
metal, VOC, and SVOC analytes. A subset of
VOC and SVOC samples were analyzed for
suspect screening and nontargeted analysis.

Study Accomplishments
As part of the tire crumb rubber characteriza-
tion study, CDC/ATSDR and U.S. EPA con-
tacted seven companies operating tire recy-
cling plants that produce tire crumb rubber

Tire Crumb Rubber Collection Sites on a Synthetic Turf Field

 

FIGURE 1

 = Sample Collection Locations

Sample Collection Methods to Remove Tire Crumb Rubber From a 
Synthetic Turf Field Surface

Note. Combs were used to sample for organics and metals and particles. Spatulas were used to sample for microbes. 
Samples was taken from approximately the top 3 cm of the synthetic turf fi eld surface. 

FIGURE 2
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for synthetic turf infi ll. The agencies reached
agreements with six companies to collect sam-
ples at nine recycling plants that were located
across all four U.S. census regions. Research-
ers collected samples from three separate lots
at each facility for SVOC analyses, metals anal-
yses, and particle characterization.

From August–November 2016, ATSDR
researchers contacted a total of 306 community
fi eld owners and obtained participation agree-
ments to sample at 21 community synthetic turf
fi elds with tire crumb rubber infi ll. Researchers
also collaborated with the U.S. Army Public
Health Center to identify synthetic turf fi elds
with crumb rubber infi ll installed at military
installations across the U.S, which resulted in
the inclusion of 19 additional U.S. Army fi elds.
Tire crumb rubber infi ll samples were collected
from a total of 40 synthetic turf fi elds to char-
acterize chemical constituents and particle size,
as well as examine microbial species (Figure 2).
Questionnaires were administered to facility
owners or fi eld managers to obtain information
on types and numbers of fi eld users and main-
tenance practices.

Due to scheduling and availability issues
that reduced the number of fi elds and par-
ticipants available for recruitment during the
fi eld study implementation window, the tar-
get sample size of 6 fi elds and 60 participants
was not reached during the study period.
Overall, the research team recruited 32 par-
ticipants at 3 fi eld locations.

On December 30, 2016, the agencies
released a status report on FRAP that included
the fi nal peer-reviewed literature review report
and described the progress on other research
activities (U.S. EPA, 2016). The collection
and laboratory analyses of samples have been
completed for both the tire crumb rubber and
exposure characterization parts of the study.
The tire crumb rubber characterization study
will be released in 2019. Currently, CDC/
ATSDR is initiating a biomonitoring study to
investigate potential exposure to constituents
in tire crumb rubber infi ll. The information
from the biomonitoring study will be released,
along with information collected as part of
the FRAP exposure characterization study, at
a later date. The results and information from

this effort will fi ll specifi c data gaps about the
potential for human exposure to chemical
constituents found in recycled tire crumb rub-
ber infi ll material.

Corresponding Author: Kelsey Benson, Epi-
demiologist, Agency for Toxic Substances
and Disease Registry, 4770 Buford Highway,
MS S102-1, Atlanta, GA 30341.
E-mail: KBenson@cdc.gov.

References
U.S. Environmental Protection Agency.

(2016). December 2016 status report: Fed-
eral research action plan on recycled tire
crumb. Retrieved from https://www.epa.
gov/chemical-research/december-2016-
status-report-federal-research-action-plan-
recycled-tire-crumb

U.S. Environmental Protection Agency.
(2017). Federal research action plan on
recycled tire crumb used on playing fi elds.
Retrieved from https://www.epa.gov/chem
ical-research/federal-research-action-plan-
recycled-tire-crumb-used-playing-fi elds

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.

 

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

 

C

M

Y

CM

MY

CY

CMY

K

2019

Scientific experts from the U.S. Centers for Disease Control and Prevention 

and the U.S. Food and Drug Administration helped to develop this poster.

Posters are available for download at www.waterandhealth.org/resources/posters

WASH RINSE AIR DRY3 4

21

TEST

FILL

MAKE A SANITIZING SOLUTION
FILL SINK 
AND TEST
SOLUTION

CHLORINE TEST STRIP

1
GALLON
WATER

1
TABLESPOON

BLEACH
(6% STRENGTH)

1 TBSP

2
MINSANITIZE

10
ppm

50
ppm

100
ppm

200
ppm

JEH9.19_PRINT.indd  30 8/1/19  4:24 PM



2019

Scientific experts from the U.S. Centers for Disease Control and Prevention 

and the U.S. Food and Drug Administration helped to develop this poster.

Posters are available for download at www.waterandhealth.org/resources/posters

WASH RINSE AIR DRY3 4

21

TEST

FILL

MAKE A SANITIZING SOLUTION
FILL SINK 
AND TEST
SOLUTION

CHLORINE TEST STRIP

1 MAKE A SANITIZING SOLUTION

1
GALLON
WATER

1
TABLESPOON

BLEACH
(6% STRENGTH)

1 TBSP

2
MINSANITIZE

10
ppm

50
ppm

100
ppm

200
ppm

JEH9.19_PRINT.indd  31 8/1/19  4:24 PM



Scientific experts from the U.S. Centers for Disease Control and Prevention 

and the U.S. Food and Drug Administration helped to develop this poster.

2019

1 2

4 AIR DRY

RINSEWASH

SANITIZE3
2

MIN

1
GALLON
WATER

1
TABLESPOON

BLEACH
(6% STRENGTH)

CHLORINE 
TEST STRIP

1 TBSP

Posters are available for download at www.waterandhealth.org/resources/posters

10
ppm

50
ppm

100
ppm

200
ppm

2019

Scientific experts from the U.S. Centers for Disease Control and Prevention 

and the U.S. Food and Drug Administration helped to develop this poster.

Posters are available for download at www.waterandhealth.org/resources/posters

WASH RINSE3 AIR DRY4

21

TEST

FILL

MAKE A 
SANITIZING 
SOLUTION

FILL SINK 
AND TEST
SOLUTION

CHLORINE TEST STRIP

1
GALLON
WATER

1
TABLESPOON

BLEACH
(6% STRENGTH)

1 TBSP

2
MINSANITIZE

   WASH 
  HANDS  
 OFTEN

SOAP 10
ppm

50
ppm

100
ppm

200
ppm

JEH9.19_PRINT.indd  32 8/1/19  4:24 PM



Scientific experts from the U.S. Centers for Disease Control and Prevention 

and the U.S. Food and Drug Administration helped to develop this poster.

2019

1 2

4 AIR DRY

RINSEWASH

SANITIZE3
2

MIN

1
GALLON
WATER

1
TABLESPOON

BLEACH
(6% STRENGTH)

CHLORINE 
TEST STRIP

1 TBSP

Posters are available for download at www.waterandhealth.org/resources/posters

10
ppm

50
ppm

100
ppm

200
ppm

2019

Scientific experts from the U.S. Centers for Disease Control and Prevention 

and the U.S. Food and Drug Administration helped to develop this poster.

Posters are available for download at www.waterandhealth.org/resources/posters

WASH RINSE3 AIR DRY4

21

TEST

FILL

MAKE A 
SANITIZING 
SOLUTION

FILL SINK 
AND TEST
SOLUTION

CHLORINE TEST STRIP

1 MAKE A 
SANITIZING 
SOLUTION

1
GALLON
WATER

1
TABLESPOON

BLEACH
(6% STRENGTH)

1 TBSP

2
MINSANITIZE

   WASH 
  HANDS  
 OFTEN

SOAP 10
ppm

50
ppm

100
ppm

200
ppm

JEH9.19_PRINT.indd  33 8/1/19  4:24 PM



34 Volume 82 • Number 2

A D VA N C E M E N T  O F  T H E  PRACTICEA D VA N C E M E N T  O F  T H E  PRACTICE

 D I R E C T  F R O M  C D C  E N V I R O N M E N TA L  H E A LT H  S E R V I C E S

I ntroduction
The Centers for Disease Control and 
Prevention’s (CDC) National Envi-

ronmental Assessment Reporting System 
(NEARS) (Figure 1) is a surveillance sys-
tem that captures data collected through the 
environmental health component (i.e., envi-
ronmental assessment) of foodborne illness 
outbreak investigations in retail food estab-
lishments (CDC, 2019). These environmen-
tal assessment data, typically collected by 
environmental health staff, can provide valu-
able information about contributing factors 
and environmental antecedents to outbreaks. 

NEARS data can be used to improve retail 
food safety prevention efforts. Participating 
in NEARS can help prevent foodborne ill-

ness outbreaks associated with restaurants, 
banquet facilities, schools, and other insti-
tutions. Recent analysis of 404 outbreaks 
reported to NEARS by 16 state and local 
health departments from 2014–2016 found 
that most of the outbreaks were caused by 
norovirus and contamination of food by 
infectious workers contributed to more 
than half of the outbreaks with contribut-
ing factors (Lipcsei et al., 2019). These find-
ings are not new—they are consistent with 
findings from other national outbreak data 
sets and highlight the role of ill workers in 
foodborne illness outbreaks (Angelo, Nisler, 
Hall, Brown, & Gould, 2017). NEARS data 
showed that many establishments in which 
outbreaks occurred, however, lacked written 

policies about practices that can help pre-
vent norovirus outbreaks caused by infec-
tious workers. These include policies on 
preventing workers from working while ill 
and on glove use. NEARS data also showed 
that many outbreak establishments lacked 
paid sick leave for workers. These data 
are novel to NEARS and suggest that these 
gaps in establishment policies and practices 
might be antecedents to outbreaks and likely 
play a role in outbreak prevention.

NEARS also collects data that character-
izes outbreak investigation activities and 
these data can be used to improve outbreak 
investigations. Analyses of 2014–2016 NEARS 
outbreaks showed that the majority of en-
vironmental assessments in outbreak estab-
lishments were initiated the same day the 
establishment was identified for an outbreak 
investigation (Lipcsei et al., 2019). This find-
ing is encouraging as experts recommend con-
tact with an outbreak establishment imme-
diately (Selman & Guzewich, 2014). Timely 
environmental assessments are more likely 
to identify factors contributing to outbreaks, 
which is an important goal of outbreak investi-
gations (Brown, Hoover, Selman, Hall, & Sch-
urz Rogers, 2017). NEARS data showed, how-
ever, that for some outbreaks, environmental 
assessment initiation took longer—between 
3–14 days (7%)—and in a small percentage 
of outbreaks, more than 2 weeks (1%). These 
data show a specific need for improvement in 
outbreak investigation practices. 

NEARS data collected and analyzed at the 
national level can provide data valuable to 
improving outbreak prevention and investi-
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gation practices. In fact, NEARS has helped 
an individual site improve their prevention 
and investigation practices (see sidebar).

Summary
NEARS is still in its infancy but given its 
potential to improve foodborne outbreak 
investigation and prevention, use of NEARS 
is growing steadily. CDC is working to sup-
port this progression and empower food 
safety programs to conduct and report envi-
ronmental assessments. CDC accomplishes 
this effort by
1. providing free, online, interactive train-

ing designed to prepare participants for 

NEARS participation called the Environ-
mental Assessment Training Series or EATS 
(www.cdc.gov/nceh/ehs/elearn/eats/index.
html) (Figure 2); 

2. providing all NEARS jurisdictions an indi-
vidual report of their NEARS data every 
year, as well as annual summary reports 
(www.cdc.gov/nceh/ehs/nears/publica 
tions.htm); 

3. providing information about NEARS at 
national meetings and conferences such as 
the National Environmental Health Asso-
ciation’s annual conference, the Integrated 
Foodborne Outbreak Response and Man-
agement (InFORM) conference, and Food 

The National Environmental Assessment Reporting System

FIGURE 1

The Environmental Assessment Training Series Offers Simulated 
Exercises on Interviewing and Other Environmental Assessment Skills

FIGURE 2

Wisconsin began its participation in 
the National Environmental Assess-
ment Reporting System (NEARS) 
when it was piloted in 2007. NEARS 
became an integral tool in Wiscon-
sin’s foodborne outbreak investigation 
toolbox. Wisconsin has been working 
to institutionalize NEARS throughout 
the state. It has been a positive experi-
ence for local jurisdictions as they have 
embraced the environmental assess-
ment training developed to accompany 
NEARS and the critical thinking skill 
set fostered by the training (Centers for 
Disease Control and Prevention, 2018). 

Most notable is how the NEARS 
institutionalization process has 
led local jurisdictions to adopt the 
concepts of contributing factors and 
environmental antecedents, con-
cepts critical to conducting outbreak 
environmental assessments. Indeed, 
this focus has carried over to regula-
tory routine inspections. Staff are now 
taking a problem-solving approach 
and focusing on how to mitigate and 
prevent foodborne illness risk factors 
during routine inspections.

Wisconsin uses NEARS data to 
identify the most common contribut-
ing factors to outbreaks and uses 
this information to focus efforts on 
reducing and preventing outbreaks. 
For example, NEARS data show that 
contamination by ill workers is a fre-
quent contributing factor to outbreaks 
in Wisconsin. As a state, we have 
emphasized the role of ill workers in 
outbreaks and encouraged field staff 
to focus their efforts on prevention of 
ill workers during routine inspections. 
For example, inspections include the 
review of employee health policies 
and verification of knowledge about 
the employee health policy as it 
relates to ill worker risk factors.

Wisconsin is also using data collect-
ed through NEARS to assess outbreak 
investigation practices. We are tracking 
how long it takes to contact out-
break establishments and to visit the 
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and Drug Administration regional retail
food protection seminars; and

4. analyzing and disseminating data from
NEARS that show its potential impact
(Brown et al., 2017; Freeland, Masters,
Nicholas, Kramer, & Brown, 2019; Lipcsei
et al., 2019).
Additionally, in 2019, the National Envi-

ronmental Health Association, through a
CDC partnership cooperative agreement,
provided 30 jurisdictions an opportunity to
explore NEARS. The jurisdictions are not
currently involved with NEARS and will have
to determine if participation in NEARS is a
good fi t for their programs.

As more health departments conduct envi-
ronmental assessments and report their data to
NEARS, we will gain a better understanding
about the environmental factors responsible
for outbreaks on a national scale. This infor-
mation is critical to inform food safety policies
and target public health interventions.

Corresponding Author: Beth Wittry, Environ-
mental Health Offi cer, National Center for
Environmental Health, Centers for Disease
Control and Prevention, 4770 Buford High-
way, Atlanta, GA 30341.
E-mail: xks5@cdc.gov.
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establishments after they have been 
identi� ed for an investigation. In other 
words, we are tracking how quickly we 
respond to foodborne outbreaks on 
a systematic basis. Over time, these 
data will allow us to identify gaps and 
improve our investigation practices.

Local jurisdictions in Wisconsin 
also use NEARS data to improve food 
safety. For example, one jurisdiction 
is in the process of using NEARS 
data to better understand the context 
and causes of foodborne outbreaks 
occurring in independent ethnic 
restaurants. The ultimate goal of this 
project is to develop interventions to 
improve food safety in ethnic restau-
rants in the community.

NEARS participation has supported 
Wisconsin in the improvement of the 
environmental assessment process 
and standardization of investiga-
tion practices on a state level. Wis-
consin understands the importance 
of outbreak data and how NEARS 
data contribute to understanding the 
environmental causes of outbreaks on 
a national scale. Data drive decisions 
and ultimately affect interventions. 
NEARS has been a valuable asset to 
inform food safety systems and target 
prevention efforts in the � eld.

From a National Environmental 
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morrism@benedict.edu

Boise State University  
Boise, ID 
Tom Turco, PhD 
thomasturco@boisestate.edu

California State University  
at Northridge† 

Northridge, CA  
Nola Kennedy, PhD 
nola.kennedy@csun.edu

California State University at 
San Bernardino 
San Bernardino, CA 
Lal S. Mian, PhD 
lmian@csusb.edu

Central Michigan University 
Mount Pleasant, MI 
Rebecca Uzarski, PhD 
uzars2rl@cmich.edu

Colorado State University 
Fort Collins, CO  
Judy Heiderscheidt, PhD 
judy.heiderscheidt@colostate.edu

East Carolina University† 

Greenville, NC 
William Hill (undergraduate) 
hillw@ecu.edu 
Stephanie Richards, PhD 
(graduate) 
richardss@ecu.edu

East Central University 
Ada, OK 
Kenneth Andrews, PhD 
kandrews@ecok.edu

East Tennessee State 
University† 

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

Eastern Kentucky University† 

Richmond, KY 
Vonia Grabeel, MPH, RS 
vonia.grabeel@eku.edu

Fort Valley State University†† 

Fort Valley, GA 
Oreta Samples, PhD 
sampleso@fvsu.edu

Illinois State University 
Normal, IL 
Guang Jin, ScD, PE 
gjin@ilstu.edu

Indiana University–Purdue 
University Indianapolis 
Indianapolis, IN 
Steven Lacey, PhD 
selacey@iu.edu

Mississippi Valley State 
University†  
Itta Bena, MS 
Swatantra Kethireddy, PhD 
swatantra.kethireddy@mvsu.edu

Missouri Southern State 
University 
Joplin, MO 
Michael Fletcher, MS, PhD 
fletcher-m@mssu.edu

North Carolina Central 
University 
Durham, NC 
John Bang, PhD 
jjbang@nccu.edu

Ohio University 
Athens, OH 
Michele Morrone, PhD 
morrone@ohio.edu

Old Dominion University† 

Norfolk, VA 
Sean Banaee, PhD 
(undergraduate) 
ljthomps@odu.edu 
Anna Jeng, MS, ScD (graduate) 
hjeng@odu.edu

State University of New York, 
College of Environmental 
Science and Forestry at 
Syracuse 
Syracuse, NY 
Lee Newman, PhD 
lanewman@esf.edu

Texas Southern University 
Houston, TX 
Zivar Yousefipour, PhD 
zivar.yousefipour@tsu.edu

The University of Findlay† 

Findlay, OH 
Timothy Murphy, PhD 
murphy@findlay.edu

University of Georgia, Athens 
Athens, GA 
Anne Marie Zimeri, PhD 
zimeri@uga.edu

University of Illinois 
Springfield††  
Springfield, IL 
Josiah Alamu, MPH, PhD 
jalam3@uis.edu

University of Washington 
Seattle, WA  
Tania Busch Isaksen, PhD 
tania@uw.edu

University of Wisconsin Eau 
Claire 
Eau Claire, WI 
Crispin Pierce, PhD 
piercech@uwec.edu

University of Wisconsin 
Oshkosh 
Oshkosh, WI 
Sabrina Mueller-Spitz, DVM, PhD 
muellesr@uwosh.edu

West Chester University 
West Chester, PA  
Lorenzo Cena, PhD 
lcena@wcupa.edu

Western Carolina University 
Cullowhee, NC 
Kim Hall, PhD 
kkhall@email.wcu.edu

ACCREDITED ENVIRONMENTAL HEALTH SCIENCE  
AND PROTECTION PROGRAMS

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

†University also has an accredited graduate program. 
††Accredited graduate program only.
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EH C A L E N D A R

UPCOMING NEHA CONFERENCES

July 13–16, 2020: NEHA 2020 Annual Educational Conference 
& Exhibition, New York, NY. For more information, visit  
www.neha.org/aec.

July 12–15, 2021: NEHA 2021 Annual Educational Conference 
& Exhibition, Spokane, WA.

NEHA AFFILIATE AND REGIONAL LISTINGS

Alabama
October 16–18, 2019: Annual Conference, hosted by the 
Alabama Environmental Health Association, Lake Eufaula, AL. 
For more information, visit www.aeha-online.com.

California
October 24, 2019: CEHA Update, hosted by the Redwood 
Chapter of the California Environmental Health Association, 
Santa Rosa, CA. For more information, visit  
www.ceha.org/2019-update.html.

Colorado
September 17–20, 2019: Annual Education Conference, hosted 
by the Colorado Environmental Health Association, Keystone, 
CO. For more information, visit www.cehaweb.com.

Illinois
September 16–17, 2019: South Chapter Annual Educational 
Conference, hosted by the South Chapter of the Illinois 
Environmental Health Association, Marion, IL. For more 
information, visit www.iehaonline.org.

November 4–5, 2019: Annual Educational Conference, hosted 
by the Illinois Environmental Health Association, Utica, IL.  
For more information, visit www.iehaonline.org.

Indiana
September 23–25, 2019: 69th Annual Fall Educational 
Conference, hosted by the Indiana Environmental Health 
Association, South Bend, IN. For more information, visit  
www.iehaind.org/Conference.

Massachusetts
September 11–13, 2019: 57th Annual Yankee  
Conference on Environmental Health, hosted by  
the Massachusetts Environmental Health Association,  
Plymouth, MA. For more information, visit  
https://maeha.org/event/yankee-conference-2019.

Montana
September 17–18, 2019: 2019 MPHA/MEHA Conference, 
hosted by the Montana Public Health and Environmental Health 
Associations, Bozeman, MT. For more information, visit  
www.mehaweb.org.

Nebraska
September 25–26, 2019: NEHA Region 4 Fall Conference, 
hosted by the Nebraska Environmental Health Association, 
Omaha, NE. For more information, visit www.nebraskaneha.com/
region4conference.html.

New Mexico
October 21–23, 2019: Annual Conference, hosted by the New 
Mexico Environmental Health Association, Albuquerque, NM. 
For more information, visit www.nmeha.org. 

North Carolina
September 25–27, 2019: Fall Educational Conference, hosted by 
the North Carolina Public Health Association, Greensboro, NC. 
For more information, visit https://ncpha.memberclicks.net.

Texas
October 14–18, 2019: 64th Annual Educational Conference, 
hosted by the Texas Environmental Health Association, Austin, 
TX. For more information, visit www.myteha.org.

Virginia
October 29, 2019: Fall Educational Conference, hosted by the 
Virginia Environmental Health Association, Richmond, VA. For 
more information, visit https://veha32.wildapricot.org/events.

Wisconsin
October 16–18, 2019: Annual Educational Conference, hosted 
by the Wisconsin Environmental Health Association, Elkhart 
Lake, WI. For more information, visit www.weha.net.

TOPICAL LISTINGS

Recreational Water
October 16–18, 2019: 16th Annual World Aquatic Health 
Conference, hosted by the National Swimming Pool  
Foundation, Williamsburg, VA. For more information,  
visit www.nspf.org/wahc.

Water Quality
September 11–13, 2019: Legionella Conference 2019,  
presented by NSF International and the National Environmental 
Health Association, Los Angeles, CA. For more information,  
visit www.legionellaconference.org.    
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CAREER OPPORTUNITIES
Food Safety Inspector
UL Everclean is a leader in retail inspections. We offer opportunities across the country. We currently have openings for trained professionals to 
conduct audits in restaurants and grocery stores. Past or current food safety inspection experience is required.

If you are interested in an opportunity near you, please send your resume to Attn: Garrison Ford at Garrison.Ford@ul.com or visit our website 
at www.evercleanservices.com. 

In addition to food safety inspectors, we are also looking for GMP auditors for OTC, dietary supplement, and medical device applications. If 
interested, contact Diane Elliott at Diane.Elliott@ul.com to apply or receive further information. 

United States
Albany, NY
Albuquerque, NM
Amarillo, TX
Billings, MT
Birmingham, AL
Boise, ID
Boston, MA

Buffalo, NY
Cedar Rapids, IA
Charleston, SC
Coeur d’Alene, ID
Corpus Christi, TX
Eureka, CA
Fresno, CA
Galveston, TX

Grand Junction, CO
Honolulu, HI
Idaho Falls, ID
Little Rock, AR
Los Angeles, CA
Lubbock, TX
Miami, FL
Midland, TX

Missoula, MT
Montgomery, AL
Oakland, CA
Odessa, TX
Orlando, FL
Owatonna, MN
Providence, RI
Rapid City, SD

Richmond, VA
Rochester, NY
Sioux Falls, SD
Syracuse, NY
Wichita, KS
Yuma, AZ

Canada
British Columbia
Calgary
Montreal
Toronto
Vancouver
Winnipeg

neha.org/membership-communities/join

Join the only community of people as dedicated 
as you are about protecting human health and 
the environment.

Begin connecting today through NEHA membership.

ENVIRONMENTAL HEALTH
It’s a tough job.
That’s why you love it.That’s why you love it.That’s why you love it.

ENVIRONMENTAL HEALTH
It’s a tough job.
That’s why you love it.
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You can share your event with the environmental health community 
by posting it directly on NEHA’s community calendar at www.neha.org/
news-events/community-calendar. Posting is easy, free, and a great way 
to bring attention to your event. You can also fi nd listings for events from 
NEHA and other organizations. 

Did You 
Know?
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RESOURCE CORNER

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

Disaster Field Manual for Environmental  
Health Specialists
California Association of Environmental Health Administrators (2012)

This manual serves as a useful field guide 
for environmental health professionals 
following a major disaster. It provides an 
excellent overview of key response and 
recovery options to be considered as 
prompt and informed decisions are made to 
protect the public’s health and safety. Some 
of the topics covered as they relate to 
disasters include water, food, liquid waste/
sewage, solid waste disposal, housing/mass 
care shelters, vector control, hazardous 
materials, medical waste, and responding to 
a radiological incident. The manual is made 

of water-resistant paper and is small enough to fit in your pocket, 
making it useful in the field. Study reference for NEHA’s 
Registered Environmental Health Specialist/Registered Sanitarian 
credential exam.
224 pages / Spiral-Bound Hardback
Member: $37 / Nonmember: $45

REHS/RS Study Guide (4th Edition)
National Environmental Health Association (2014)

The Registered Environmental Health 
Specialist/Registered Sanitarian 
(REHS/RS) credential is NEHA’s 
premier credential. This study guide 
provides a tool for individuals to 
prepare for the REHS/RS credential 
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

Emergency Public Health: Preparedness  
and Response
G. Bobby Kapur and Jeffrey P. Smith (2011)

Emergency Public Health provides a 
unique and practical framework for 
disaster response planning at local, 
state, and national levels. This book 
is the first of its kind to 
systematically address the issues in a 
range of environmental public health 
emergencies brought on by natural 
calamity, terrorism, industrial 
accident, or infectious disease. It 
features historical perspectives on a 

public health crisis, an analysis of preparedness, and a practical, 
relevant case study on the emergency response. Study reference 
for NEHA’s Registered Environmental Health Specialist/Registered 
Sanitarian credential exam.
568 pages / Paperback
Member: $114 / Nonmember: $124

Control of Communicable Diseases Manual 
(20th Edition)
Edited by David L. Heymann, MD (2015)

The Control of Communicable Diseases 
Manual (CCDM) is revised and 
republished every several years to 
provide the most current information 
and recommendations for 
communicable-disease prevention. The 
CCDM is designed to be an authoritative 
reference for public health workers in 
official and voluntary health agencies. 
The 20th edition sticks to the tried and 
tested structure of previous editions. 
Chapters have been updated by 

international experts. New disease variants have been included 
and some chapters have been fundamentally reworked. This 
edition is an update to a milestone reference work that ensures 
the relevance and usefulness to every public health professional 
around the world. The CCDM is a study reference for NEHA’s 
Registered Environmental Health Specialist/Registered Sanitarian 
and Certified Professional–Food Safety credential exams. 
729 pages / Paperback
Member: $59 / Nonmember: $64  
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The information in this statement is derived from audited fi nancials; the entire audited report can be obtained by contacting NEHA. 

NEHA’s Annual Financial Statement

NATIONAL ENVIRONMENT AL HEAL TH ASSOCIATION 

Statements of Activities 

For the Years Ended 
SeQtember 30, 2018 SeQtember 30, 2017 

Temporarily Temporarily 
Unrestricted Restricted Total Unrestricted Restricted Total 

Revenues and gains 
Program and partnership development $ 1,688,144 $ $ 1,688,144 $ 1,868,359 $ $ 1,868,359 
Annual Educational Conference 1,271,869 1,271,869 654,199 654,199 
Credentialing and education 794,630 794,630 698,314 698,314 
Membership dues 492,183 492,183 372,184 372,184 
Journal of Environmental Health 131,942 131,942 183,554 183,554 
Special projects 1,232,004 1,232,004 1,545,870 1,545,870 
Contributions 8,761 1,700 10,461 17,526 5,172 22,698 
CDC/NEHA ICLB conference 161,249 16 I ,249 
Hurricane supplemental 42,196 42,196 
Publications and module contracts 24,295 24,295 30,314 30,314 
Miscellaneous income 19,413 19,413 36,468 36,468 
investment income 65 708 1 370 67 078 38 922 l 146 40 068 

Total revenues and gains 5,932,394 3 070 5 935 464 5 445 710 6 318 5,452,028 

Expenses 
Program and partnership development 1,405,220 1,405,220 1,428,954 1,428,954 
CDC/NEHA ICLB conference 161,250 161,250 
Hurricane supplemental 42,285 42,285 
Annual Educational Conference 800,640 800,640 590,082 590,082 
Journal of Environmental Health 312,690 312,690 300,256 300,256 
Credentialing and education 574,867 574,867 567,796 567,796 
Membership 396,520 396,520 106,520 106,520 
Publications and module contracts 4,861 4,861 7,691 7,691 
Special projects 1,197,417 1,197,417 1,669,218 1,669,218 
Administration and general 510 959 510 959 770 385 770 385 

Total expenses 5 406 709 5 406 709 5,440,902 5,440,902 

Change in net assets 525,685 3,070 528,755 4,808 6,318 11,126 

Net assets at beginning of year I 619 547 88 153 1 707 700 1 614 739 81 835 1 696 574 

Net assets at end of year $ 2,145,232 $ 91,223 $ 23236,455 $ 1,619,547 $ 88,153 $ 1,707,700 

See notes to financial statements. 
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NEHA ORGANIZATIONAL MEMBERS
Sustaining Members
American Chemistry Council 
www.americanchemistry.com

City of Racine Public Health 
Department 
http://cityofracine.org/Health

City of St. Louis Department  
of Health 
www.stlouis-mo.gov/government/
departments/health

Colorado Department of Public 
Health and Environment, Division 
of Environmental Health and 
Sustainability, DPU 
www.colorado.gov/pacific/cdphe/dehs

Eastern Idaho Public Health 
Department 
www.phd7.idaho.gov

HealthSpace USA Inc 
www.healthspace.com

Kanawha-Charleston Health 
Department 
http://kchdwv.org

LaMotte Company 
www.lamotte.com

North Bay Parry Sound District 
Health Unit 
www.myhealthunit.ca/en/index.asp

NSF International 
www.nsf.org

Procter & Gamble Co. 
www.us.pg.com

SAI Global, Inc. 
www.saiglobal.com

Seattle & King County  
Public Health 
www.kingcounty.gov/depts/health.aspx

Sweeps Software, Inc. 
www.sweepssoftware.com

Texas Roadhouse 
www.texasroadhouse.com

Tyler Technologies 
www.tylertech.com

Yakima Health District 
www.yakimacounty.us/275/Health-
District   

Note. As of October 1, 2018, NEHA no longer offers organizational memberships. We will continue to print this section in the Journal to honor  
the membership benefits due to these listed organizations until their memberships expire. For more information about NEHA membership, visit 
www.neha.org/membership-communities/join.

THANK YOU  for Supporting the NEHA/AAS Scholarship Fund

American Academy  
of Sanitarians
Louis E. Anello
Thomas E. Arbizu
Lauren Asplen
Gary Baker
James J. Balsamo, Jr.
Kayon Barrett
Dale M. Bates
Rebecca S. Blocker
Stuart Braman
Freda W. Bredy
Corwin D. Brown
D. Gary Brown
Karen A. Brown
Kimberley Carlton
Brian Cecil
Lynette Charlesworth
Steven Chillrud
Valerie Cohen
Jessica Collado
Brian K. Collins
John Coulon
Natasha Crawford
Sean T. Davis
Kristen Day

Michele R. DiMaggio
James M. Dodd
Stacie Duitsman
Tambra Dunams
Wiles C. Edison
EKS&H LLLP
Jason S. Finley
Galen W. Garst
Terry A. Greene
Irene Guendel
Eric S. Hall
Carolyn H. Harvey
Donna M. Houston
Samantha J. Kirst
Lara Kirtley
Leslie Kowash
Keith L. Krinn
Maria G. Lara
Morgan Lawson
John P. Leffel
Matthew A. Lindsey
Samuel T. Lipson
David Lipton
Adam E. London
Sandra M. Long
Donald Lundy

M. Elizabeth Marder
Jason W. Marion
Lynette Medeiros
Aruworay Memene
Luz Mendez
Chioma Mezue
Mark S. Miklos
George A. Morris
Milton A. Morris
Michael Myles
Paschal Nwako
Abonyi D. Ojiabor
Priscilla Oliver
Mindy Olivera
Joe Otterbein
Claudio Owusu
Carey A. Panier
Jessica Pankey
Susan V. Parris
Aimee M. Petrosky
Robert W. Powitz
Sheila D. Pressley
Kristen Pybus
Vince Radke
Faith M. Ray
Welford C. Roberts

Deborah M. Rosati
Nancy Ruderman
Randell Ruszkowski
Jesse Saavedra
Labib Sarikin Samari 
Fuen-Su A. Sang-Chiang
Jill M. Shugart
Zia Siddiqi
Debbee L. Simon
LCDR James Speckhart
Stephen Spence
Blake Stark
Janet Stout
M.L. Tanner
Stephen Thompson
Robert Torres
Terry M. Trembly
Constantine Unanka
Kirk Walbush
Brian S. White
Dawn Whiting
Donald B. Williams
Tamara Wright
Regina Young
Webster Young
Linda L. Zaziski

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

NEHA seeks environmental health professionals with a strong background  
in vector control to serve as volunteers on the newly established NEHA 
Vector Control Committee. The committee will help NEHA staff better 
understand what is happening in the field and on the ground in this area. 
The deadline to apply is September 30. Learn more at www.neha.org/
node/60871.

Did You 
Know?
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N AT I O N A L  E N V I R O N M E N TA L  H E A LT H  A S S O C I AT I O N
84th ANNUAL EDUC ATIONAL CONFERENCE & EXHIBITION

Sheraton New York
Times Square Hotel

N E W  YO R K  C I T Y
Pre-Con Workshops: July 10–12
Full Conference: July 13–16

For more details, visit:
neha.org/aec/abstracts

C A L L  FO R  A BS T R AC T S
B E  A  L E A DI N G FO RCE  I N  A DVA N CI N G E N V I RO N M E N TA L H E A LT H!

NEHA is seeking abstracts that bring the latest advances in environmental 
health, as well as unique responses and perspectives to environmental 
health and protection problems. Practical applications in both the public 
and private sectors should be emphasized, along with the latest in proven 

current and emerging technologies, issues, and topic areas.
Deadline for abstract submissions is October 7.
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SPECIAL LISTING

National Officers

President—Priscilla Oliver, PhD,  
Life Scientist, Atlanta, GA. 
President@neha.org

President-Elect—Sandra Long, REHS, RS, 
Environmental Health Manager,  
Town of Addison, TX. 
PresidentElect@neha.org

First Vice-President—Roy Kroeger, REHS, 
Environmental Health Supervisor, 
Cheyenne/Laramie County Health 
Department, Cheyenne, WY. 
roykehs@laramiecounty.com

Second Vice-President—D. Gary Brown, 
DrPH, CIH, RS, DAAS, Professor/
Graduate Coordinator, Eastern Kentucky 
University, Richmond, KY. 
SecondVicePresident@neha.org

Past President—Vince Radke, MPH, 
RS, CP-FS, DLAAS, CPH, 
Environmental Health Specialist,  
Atlanta, GA. 
PastPresident@neha.org

Regional Vice-Presidents

Region 1—Matthew Reighter, MPH, 
REHS, CP-FS, Retail Quality Assurance 
Manager, Starbucks Coffee Company, 
Seattle, WA. 
mreighte@starbucks.com 
Alaska, Idaho, Oregon, and Washington. 
Term expires 2020.

Region 2—Jacqueline Reszetar, MS, 
REHS, Henderson, NV. 
Region2RVP@neha.org 
Arizona, California, Hawaii, and Nevada. 
Term expires 2021.

Region 3: Rachelle Blackham, 
MPH, LEHS, Environmental Health 
Deputy Director, Davis County Health 
Department, Clearfield, UT. 
Region3RVP@neha.org 
Colorado, Montana, Utah, Wyoming, 
and members residing outside of the 
U.S. (except members of the U.S. armed 
forces). Term expires 2021

Region 4—Kim Carlton, MPH, REHS/
RS, CFOI, Environmental Health 
Supervisor, Minnesota Department  
of Health, St. Paul, MN. 
Region4RVP@neha.org 
Iowa, Minnesota, Nebraska, North 
Dakota, South Dakota, and Wisconsin. 
Term expires 2022.

Region 5—Tom Vyles, REHS/RS, CP-FS, 
Environmental Health Manager,  
Town of Flower Mound, TX. 
Region5RVP@neha.org 
Arkansas, Kansas, Louisiana, Missouri, 
New Mexico, Oklahoma, and Texas.  
Term expires 2020. 

Region 6—Nichole Lemin, MS, MEP, 
RS/REHS, Assistant Health 
Commissioner/Director of Environmental 
Health, Franklin County Public Health, 
Columbus, OH. 
nikilemin@franklincountyohio.gov 
Illinois, Indiana, Kentucky, Michigan,  
and Ohio. Term expires 2022.

Region 7—Tim Hatch, MPA, REHS, 
Deputy Director and Director of Logistics 
and Environmental Programs, Alabama 
Department of Public Health, Center for 
Emergency Preparedness, Montgomery, AL. 
Region7RVP@neha.org 
Alabama, Florida, Georgia, Mississippi, 
North Carolina, South Carolina, and 
Tennessee. Term expires 2020.

Region 8—LCDR James Speckhart, MS, 
USPHS, Health and Safety Officer, FDA, 
CDRH-Health and Safety Office, Silver 
Spring, MD.  
Region8RVP@neha.org 
Delaware, Maryland, Pennsylvania, 
Virginia, Washington, DC, West Virginia, 
and members of the U.S. armed forces 
residing outside of the U.S.  
Term expires 2021.

Region 9—Larry Ramdin, REHS, CP-FS, 
HHS, Director of Public Health, 
Watertown Health Department, 
Watertown, MA. 
Region9RVP@neha.org 
Connecticut, Maine, Massachusetts, New 
Hampshire, New Jersey, New York, Rhode 
Island, and Vermont. Term expires 2022.

Affiliate Presidents

Alabama—Camilla English, 
Environmental Supervisor, Baldwin 
and Escambia County Health Depts., 
Robertsdale/Brewton, AL. 
camilla.english@adph.state.al.us

Alaska—Lief Albertson, University of 
Alaska Fairbanks Cooperative Extension 
Service, Bethel, AK. 
liefalbertson@gmail.com

Arizona—Cheri Dale, MEPM, RS/REHS, 
Planner, Maricopa County Air Quality, 
Phoenix, AZ. 
cheridale@mail.maricopa.gov

Arkansas—Richard Taffner, RS. 
richard.taffner@arkansas.gov

Business and Industry—Traci 
Slowinski, REHS, CP-FS, Dallas, TX. 
nehabia@outlook.com

California—Graciela Garcia, Ventura 
County Environmental Health Division, 
Ventura, CA. 
graciela.garcia@ventura.org

Colorado—Ben Metcalf, Tri-County 
Health Department, Greenwood  
Village, CO. 
bmetcalf@tchd.org

Connecticut—Jessica Fletcher, RS, REHS, 
Environmental Health Specialist, Mohegan 
Tribal Health Dept., Uncasville, CT. 
jfletcher@moheganmail.com

Florida—Latoya Backus, Largo, FL 
latoya.backus@gmail.com

Georgia—Jessica Badour. 
jessica.badour@agr.georgia.gov

Idaho—Sherise Jurries, Environmental 
Health Specialist Sr., Public Health–Idaho 
North Central District, Lewiston, ID. 
sjurries@phd2.idaho.gov

Illinois—David Banaszynski, 
Environmental Health Officer,  
Hoffman Estates, IL. 
davidb@hoffmanestates.org

Indiana—JoAnn Xiong-Mercado, 
Marion County Public Health Dept., 
Indianapolis, IN. 
jxiong@marionhealth.org

Iowa—Maria Sieck, Pottawattamie 
County Division of Public Health, 
Council Bluffs, IA. 
maria.sieck@pottcounty-ia.gov

Jamaica—Rowan Stephens,  
St. Catherine, Jamaica. 
info@japhi.org.jm

Kansas—Robert Torres, Pratt County 
Environmental Services, Pratt, KS. 
rtorres@prattcounty.org

Kentucky—Gene Thomas, WEDCO 
District Health Dept., Cynthiana, KY. 
williame.thomas@ky.gov

Louisiana—Carolyn Bombet, Chief 
Sanitarian, Louisiana Dept. of Health, 

Baton Rouge, LA. 
carolyn.bombet@la.gov

Massachusetts—Robin Williams, 
REHS/RS, Framingham Dept. of Public 
Health, Marlborough, MA. 
robinliz2008@gmail.com

Michigan—Greg Braun, Jackson County 
Health Dept. 
gbraun@meha.net

Minnesota—Michael Melius, REHS, 
Environmental Health Manager,  
Olmsted County Public Health Services, 
Rochester, MN. 
melius.michael@co.olmsted.mn.us

Missouri—Brandy Sheehan,  
Hillsboro, MO. 
brandy.sheehan@jeffcohealth.org

Montana—Dustin Schreiner.

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

Nebraska—Sue Dempsey, MS, CPH, 
Administrator, Nebraska Dept. of Health 
and Human Services, Lincoln, NE. 
sue.dempsey@nebraska.gov

Nevada—Anna Vickrey. 
avickrey@agri.nv.gov

New Jersey—Lynette Medeiros, 
Hoboken Health Dept., Hoboken, NJ. 
president@njeha.org

New Mexico—Bart Faris, City of 
Albuquerque Environmental Health Dept., 
Albuquerque, NM. 
bfaris@cabq.gov

New York State Conference of 
Environmental Health Directors—
Geoffrey Snyder, Director of 
Environmental Health, Madison County 
Dept. of Health, Oneida, NY. 
geoffrey.snyder@madisoncounty.ny.gov

North Carolina—Nicole Thomas. 
nthomas@moorecountync.gov

North Dakota—Grant Larson, Fargo 
Cass Public Health, Fargo, ND. 
glarson@cityoffargo.com 

Northern New England Environmental 
Health Association—Brian Lockard, 
Health Officer, Town of Salem Health 
Dept., Salem, NH. 
blockard@ci.salem.nh.us

Ohio—Carrie Yeager, RS, Warren 
County Combined Health District, 
Lebanon, OH. 
cyeager@wcchd.com

Oklahoma—Jordan Cox, Oklahoma 
City, OK. 
coxmj12@gmail.com

Oregon—Sarah Puls, Lane County 
Environmental Health, Eugene, OR. 
sarah.puls@co.lane.or.us

The board of directors includes NEHA’s 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.

Sandra Long, REHS, RS
President-Elect
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Past President —Adam London,  
MPA, RS, 
Health Officer, Kent County Health 
Department, Grand Rapids, MI. 
adamelondon@gmail.com

Rhode Island—Dottie LeBeau, CP-FS, 
Food Safety Consultant and Educator, 
Dottie LeBeau Group, Hope, RI. 
deejaylebeau@verizon.net

South Carolina—Melissa Tyler, 
Environmental Health Manager II, 
SCDHEC, Cope, SC. 
tylermb@dhec.sc.gov

Tennessee—Kimberly Davidson, 
Chattanooga, TN. 
kimberly.davidson@tn.gov

Texas—Leisha Kidd-Brooks. 

Uniformed Services—MAJ Sean 
Beeman, MPH, REHS, CPH,  
Colorado Springs, CO. 
sean.p.beeman.mil@mail.mil

Utah—Nancy Davis, Salt Lake County, NV. 
ndavis@slco.org

Virginia—Sandy Stoneman, Food Safety 
Extension Agent, Virginia Cooperative 
Extension, Wytheville, VA. 
sandra.stoneman@virginiaeha.org

Washington—Tom Kunesh, 
Bellingham, WA. 
tkunesh@co.whatcom.wa.us

West Virginia—David Whittaker. 
david.g.whittaker@wv.gov

Wisconsin—Mitchell Lohr, Dept. 
of Agriculture, Trade, and Consumer 
Protection, Sauk City, WI. 
mitchell.lohr@wisconsin.gov

Wyoming—Stephanie Styvar,  
State of Wyoming Dept. of Agriculture, 
Riverton, WY. 
stephanie.styvar@wyo.gov

Technical Advisors

Air Quality—David Gilkey, PhD, 
Montana Tech University. 
dgilkey@mtech.edu

Aquatic Health/Recreational Health—
Tracynda Davis, MPH, Davis Strategic 
Consulting, LLC. 
tracynda@yahoo.com

Aquatic Health/Recreational Health— 
CDR Jasen Kunz, MPH, REHS, USPHS, 
CDC/NCEH. 
izk0@cdc.gov

Cannabis—Cindy Rice, MSPH, RS, 
CP-FS, CEHT, Eastern Food Safety. 
cindy@easternfoodsafety.com

Children’s Environmental Health—
Cynthia McOliver, MPH, PhD, U.S EPA. 
mcoliver.cynthia@epa.gov

Climate Change—Richard Valentine, 
Salt Lake County Health Dept. 
rvalentine@slco.org

Drinking Water—Craig Gilbertson, 
Minnesota Dept. of Health. 
craig.gilbertson@state.mn.us

Emergency Preparedness and 
Response—Marcy Barnett, MA, 
MS, REHS, California Dept. 
of Public Health, Center for 
Environmental Health. 
marcy.barnett@cdph.ca.gov

Emergency Preparedness and 
Response—Martin A. Kalis, CDC. 
mkalis@cdc.gov

Emerging General Environmental 
Health—Tara Gurge, Needham 
Health Dept. 
tgurge@needhamma.gov

Food (including Safety and 
Defense)—Eric Bradley, MPH, 
REHS, CP-FS, DAAS, Scott 
County Health Dept. 
eric.bradley@scottcountyiowa.com

Food (including Safety and 
Defense)—John Marcello, CP-FS, 
REHS, FDA. 
john.marcello@fda.hhs.gov

Food and Emergencies—Michele 
DiMaggio, REHS, Contra Costa 
Environmental Health. 
mdimaggi69@gmail.com

General Environmental Health—
Timothy Murphy, PhD, REHS/RS, 
DAAS, The University of Findlay. 
murphy@findlay.edu

Global Environmental Health—
Crispin Pierce, PhD, University of 
Wisconsin–Eau Claire. 
piercech@uwec.edu

Global Environmental Health—
Sylvanus Thompson, PhD, 
CPHI(C), Toronto Public Health. 
sthomps@toronto.ca

Government Representative—
Timothy Callahan, Georgia Dept. 
of Public Health. 
tim.callahan@dph.ga.gov

Industry—Nicole Grisham, 
University of Colorado. 
nicole.grisham@colorado.edu

Information and Technology—
Darryl Booth, MPA, Accela. 
dbooth@accela.com

Injury Prevention—Alan 
Dellapenna, RS, North Carolina 
Division of Public Health. 
alan.dellapenna@dhhs.nc.gov

Institutions—Robert W. Powitz, 
MPH, PhD, RS, CP-FS, R.W. 
Powitz & Associates, PC. 
powitz@sanitarian.com

Land Use Planning and Design/
Built Environment—Kari 
Sasportas, MSW, MPH, REHS/RS, 
Town of Lexington. 
ksasportas@lexingtonma.gov

Land Use Planning and Design/
Built Environments—Robert 
Washam, MPH, RS. 
b_washam@hotmail.com

Leadership—Robert Custard, 
REHS, CP-FS, Environmental 
Health Leadership Partners, LLC. 
bobcustard@comcast.net

Onsite Wastewater—Sara 
Simmonds, MPA, REHS, Kent 
County Health Dept. 
sara.simmonds@kentcountymi.gov

Premise Plumbing—Andrew 
Pappas, MPH, Indiana State Dept. 
of Health. 
APappas@isdh.IN.gov

Radiation/Radon—Robert Uhrik, 
South Brunswick Township  
Health Dept. 
ruhrik@sbtnj.net

Uniformed Services—Welford 
Roberts, MS, PhD, RS, REHS, 
DAAS, Edaptive Computing, Inc.  
welford@erols.com

Vector Control/Zoonotic Diseases—
Mark Beavers, MS, PhD,  
Rollins, Inc. 
gbeavers@rollins.com

Vector Control/Zoonotic Diseases—
Christine Vanover, MPH, REHS, CDC 
NCEH/ATSDR. 
npi8@cdc.gov 

Vector Control/Zoonotic Diseases—
Tyler Zerwekh, MPH, DrPH, REHS, 
Shelby County Health Dept. 
tyler.zerwekh@shelbycountytn.gov

Water Quality—Maureen Pepper, 
Idaho Dept. of Environmental Quality. 
maureen.pepper@deq.idaho.gov

Women’s Issues—Michéle Samarya-
Timm, MA, HO, MCHES, REHS, 
DLAAS, Somerset County Dept. of Health. 
samaryatimm@co.somerset.nj.us

NEHA Staff:  
(303) 756-9090

Seth Arends, Graphic Designer, NEHA 
Entrepreneurial Zone (EZ), ext. 318, 
sarends@neha.org 

Jonna Ashley, Association Membership 
Manager, ext. 336, jashley@neha.org

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

Trisha Bramwell, Sales and Training 
Support, NEHA EZ, ext. 340, 
tbramwell@neha.org

Natalie Brown, Project Coordinator, 
Program and Partnership Development 
(PPD), nbrown@neha.org

Kaylan Celestin, Public Health 
Associate, ext. 320, kcelestin@neha.org

Renee Clark, Accounting Manager, ext. 
343, rclark@neha.org

Lindsi Darnell, Executive Assistant, ext. 
347, ldarnell@neha.org

Natasha DeJarnett, Research 
Coordinator, PPD, ndejarnett@neha.org 

Kristie Denbrock, Chief Learning 
Officer, ext. 313, kdenbrock@neha.org

Roseann DeVito, Project Manager, ext. 
333, rdevito@neha.org

Joyce Dieterly, Evaluation Coordinator, 
PPD, ext. 335, jdieterly@neha.org

David Dyjack, Executive Director, ext. 301, 
ddyjack@neha.org

Santiago Ezcurra, Media Production 
Specialist, NEHA EZ, ext. 342,  
sezcurra@neha.org

Soni Fink, Sales Manager, ext. 314, 
sfink@neha.org

Brian Hess, Program and Operations 
Manager, PPD, ext. 345, bhess@neha.org

Sarah Hoover, Credentialing Manager, 
ext. 328, shoover@neha.org

Arwa Hurley, Website and Digital Media 
Manager, ext. 327, ahurley@neha.org

Ayana Jones, Project Coordinator, PPD, 
ajones@neha.org

Kim Koenig, Instructional Designer, EZ, 
ext. 315, kkoenig@neha.org

Elizabeth Landeen, Associate Director, 
PPD, elandeen@neha.org

Angelica Ledezma, AEC Manager,  
ext. 302, aledezma@neha.org

Matt Lieber, Database Administrator, 
ext. 325, mlieber@ne ha.org

Bobby Medina, Credentialing Dept. 
Customer Service Coordinator, ext. 310, 
bmedina@neha.org

Marissa Mills, Human Resources 
Manager, ext. 304, mmills@neha.org

Alexus Nally, Member Services 
Representative, ext. 300, atnally@neha.org

Eileen Neison, Credentialing Specialist, 
ext. 339, eneison@neha.org

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

Christine Ortiz Gumina, Project 
Coordinator, PPD, cortizgumina@neha.org

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

Kristen Ruby-Cisneros, Managing 
Editor, Journal of Environmental Health, 
ext. 341, kruby@neha.org

Allison Schneider, CDC Public Health 
Associate, PPD, ext. 307,  
aschneider@neha.org

Robert Stefanski, Marketing and 
Communications Manager, ext. 344, 
rstefanski@neha.org

Reem Tariq, Project Coordinator, PPD, 
ext. 319, rtariq@neha.org

Christl Tate, Training Logistics 
Manager, NEHA EZ, ext. 305, ctate@
neha.org 

Sharon Unkart, Associate Director, 
NEHA EZ, ext. 317, sdunkart@neha.org

Gail Vail, Director, Finance, ext. 309, 
gvail@neha.org

Nicholas “Cole” Wilson, Administrative 
Support Specialist, EZ, ext. 311, 
nwilson@neha.org

Joanne Zurcher, Director, Government 
Affairs, jzurcher@neha.org 
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The Pandemic and All-Hazards Preparedness
and Advancing Innovation Act of 2019 Signed 
Into Law: NEHA’s Journey to Get Environmental 
Health to the Table
By Joanne Zurcher (jzurcher@neha.org)

When I first started at the National Environmental Health Asso-
ciation (NEHA) in 2016, Executive Director Dr. David Dyjack 
and I met with the Assistant Secretary of Preparedness and 
Response at the U.S. Department of Health and Human Services 
to discuss the opening of NEHA’s new Washington, DC, office. 
Our agenda for this conversation was to determine how environ-
mental health professionals could get a seat at the emergency pre-
paredness table. We were told that unless environmental health 
professionals were in the Pandemic and All-Hazards Prepared-
ness Act (PAHPA), they could not be involved in the national 
emergency preparedness discussion.

PAHPA was signed into law by President George W. Bush on 
December 19, 2006. Hurricane Katrina in 2005 highlighted the need 
to enhance coordination among federal, state, local, tribal, and ter-
ritorial entities to prevent, detect, and respond to outbreaks of plant 
or animal disease that could compromise national security, interna-
tional adulteration of food, or other public health threats directly 
related to public health emergency preparedness and response capa-
bilities. The purpose of PAPHA was to improve the nation’s public 
health and medical preparedness and response capabilities for emer-
gencies, whether deliberate, accidental, or natural. 

PAHPA had broad implications for the preparedness and 
response activities of the U.S. Department of Health and 
Human Services. Among other things, PAHPA amended the 
Public Health Service Act to establish within the department a 
new Assistant Secretary for Preparedness and Response. It also 
provided new authorities for a number of programs, including 
the advanced development and acquisition of medical coun-
termeasures. The law was reauthorized by Congress in 2013 
with a new reauthorization date set for 2018. In an oversight, 
however, the original law and subsequent reauthorization omit-
ted explicit mention of environmental health agencies or pro-
fessionals. The result of this omission was that environmental 
health professionals were generally absent from emergency pre-
paredness exercises and planning.

After that meeting I began my quest to change the language in 
the bill. Research was conducted on when the bill required reau-
thorization (by September 30, 2018) and who the influencers 
would be on the bill. I joined both formal and informal coalitions 
of organizations that included many of NEHA’s regular partners 
and several other organizations that NEHA had never worked with 
before, such as those in the biodefense arena.

I sat down with Christine Ortiz Gumina, NEHA’s Program and 
Partnership Development staff member who had worked in a local 
health department in Virginia and had seen firsthand the problems 

that arise when environmental health professionals are not part of 
emergency preparedness. She and I reviewed the law and found 
critical places to insert environmental health agencies and profes-
sionals into the legislative text.

As the new bill was drafted, I met with many staffers, senators, 
and representatives on Capitol Hill to explain the importance of 
including the language Christine and I had drafted. Throughout 
these meetings I emphasized over and over that environmental 
health professionals are second responders and save more lives in 
the days and weeks after a disaster than are usually lost during the 
initial event. 

To further our cause I attended many coalition meetings, try-
ing to get support from other organizations on our language and 
explaining time and time again the need to add environmen-
tal health language to this legislation. Individual meetings were 
scheduled with coalition members to help them understand the 
need for this language. Considerable resistance was encountered 
from partner organizations who wanted to focus only on the 
money in the bill and did not believe that environmental health 
needed to be included in the bill.

In 2017 NEHA held its first Annual Hill Day—a day in which 
NEHA board members and staff meet with senators, representatives, 
and their staff from both political parties to ensure that the envi-
ronmental health profession has a voice in major policy decisions. 
We held our Third Annual Hill Day on May 1, 2019. During these 
events, our board members and staff were encouraged to emphasize 
the need for environmental health to be included in PAHPA.

It was my goal every time NEHA was represented on Capitol 
Hill that there was a constant drumbeat and reminder of the need 
to include the environmental health profession in national emer-
gency preparedness initiatives. Week after week, hours of phone 
calls, and numerous arranged meeting with congressional staff 
members were conducted to stress the importance of this lan-
guage. And finally, our efforts were rewarded when our language 
became part of the U.S. Senate bill. The text remained there as the 
bill went through the U.S. Senate Health, Education, Labor, and 
Pensions Committee. It was extremely gratifying to see the bill 
gain momentum with our priorities included.

As representatives and their staff from the U.S. House of Repre-
sentatives began to focus on the bill, I had to renew my efforts to 
emphasize the importance of our environmental health language, 
even though that groundwork had been laid earlier with them. 
Once they began to focus on the writing of the legislation, specific 
conversations on their version of the bill were held. I explained 
each time the role of environmental health professionals in emer-
gency situations as second responders.

At that point the “politics side” of the process had begun. I 
worked to make sure that anyone who was concerned with the 
overall bill, and not necessarily our piece, heard how important 
this legislation was and why it was needed in the grand scheme 
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of protecting people’s lives when natural or man-made disasters 
occurred.

The end result of all of this work was that we finally had a U.S. 
Senate and U.S. House of Representatives bill that contained iden-
tical environmental health provisions. Even better, the bill was 
moving through the U.S. House of Representatives and in fall 
2018, they passed PAHPA. It was encouraging that the U.S. Senate 
was poised to do the same; however, the bill got held up for politi-
cal reasons that had nothing to do with the bill.

In December 2018, the federal government experience a shut-
down and the 115th U.S. Congress ended sine die (i.e., without 
any future date being designated for resumption) without pass-
ing PAHPA. This situation meant that we would have to start over 
with a new bill in both the U.S. Senate and U.S. House of Represen-
tatives because once a Congress ends sine die, all legislation that 
has not become law must be reintroduced. So, our sights were now 
set on getting the bill passed by the 116th U.S. Congress.

Many meetings were held to discuss whether a brand-new bill 
with a new Democrat majority in the U.S. House of Representa-
tives would be needed or if the House could pass what was already 
agreed upon in fall 2018. Luckily for NEHA, the U.S. House of 
Representatives agreed to put forward a bill with only one new 
addition and mostly the exact same language (including the envi-
ronmental health language) that had passed in fall 2018. The bill 
was unanimously passed by a voice vote in January 2019.

Once again, PAHPA was stalled in the U.S. Senate due to politics, 
not policy. Letters of support and many meetings helped us find a 
way forward, even though the weeks of inaction regarding the bill 
turned into months. We had to remind everyone of not only the 
importance of this legislation for the country but also why NEHA 
was supporting the legislation. We used NEHA’s Third Annual 
Hill Day on May 1, 2019, as a platform to request the passage of 
PAHPA in the U.S. Senate. NEHA board members and staff held 
over 50 meetings within one day to plead our case and emphasize 
the importance of environmental health professionals and PAHPA. 
Each of these meetings required follow-up and requests to encour-
age the passing of PAHPA by the U.S. Senate.

As hurricane season approached, a new focus on passing the 
legislation began to heat up on Capitol Hill. In the end, a deal 
was brokered: if the U.S. House of Representatives agreed to drop 
a provision it added to the bill then the U.S. Senate would agree 
to pass PAHPA. The U.S. House of Representatives agreed that the 
added provision was not a deal breaker and the U.S. Senate passed 
PAHPA. A couple of weeks later, the U.S. Senate version of PAHPA 
was passed in the U.S. House of Representatives. PAHPA was then 
sent to President Donald Trump to sign. After 9 days where it 
looked like it would become law on its own, the president signed 
PAHPA into law on June 24, 2019.

Information from NEHA regarding how environmental health 
is mentioned in the law can be found online at www.neha.org/
node/60816. In general:
• The law specifically outlines who the Assistant Secretary for 

Preparedness and Response at the U.S. Department of Health 
and Human Services considers appropriate partners to consult 
and engage with as it relates to healthcare providers and profes-
sionals. The list includes physicians, nurses, first responders, 
healthcare facilities, pharmacies, emergency medical providers, 
trauma care providers, environmental health agencies, public 
health laboratories, poison control centers, blood banks, tissue 
banks, and other experts that are determined appropriate.

• The law makes changes in reference to laboratories. The ref-
erence to “clinical laboratories” has been changed to “clinical 
laboratories and public environmental health agencies.”

• The law has redesignated human health to include “taking into 
account zoonotic diseases, including gaps in scientific under-
standing of the interactions between human, animal, and envi-
ronmental health.”

• The law changes the definition of situational awareness and bio-
surveillance as a national security priority. Specifically, under 
the Situational Awareness and Biosurveillance as a National 
Security Priority section, “environmental health agencies” has 
been inserted after “public health agencies.”

• The law directs federal departments to work with state, local, 
tribal, and territorial public health labs and other biological 
threat detections to include collaboration regarding the devel-
opment of a coordinated environmental remediation plan.

• The law directs the reporting on public health preparedness and 
response capabilities of hospitals, long-term care facilities, and 
other healthcare facilities to include environmental health.

• The law includes an evaluation of coordination efforts 
between the recipients of federal funding for programs 
described in Subparagraph (A) and environmental health 
agencies with expertise in emergency preparedness and 
response planning for hospitals, long-term care facilities, and 
other healthcare facilities.
NEHA is now working on next steps to ensure that environmen-

tal health professionals are at the emergency preparedness table. 
It has been a long journey to include environmental health into 
PAHPA and to include our profession in the national conversation 
regarding planning and response to emergency events. Thank you 
to all involved in this process and for their hard work.

Note of Thanks to Departing Board Members
NEHA is fortunate to have members who are willing to volunteer 
their time and energy to NEHA through positions within its board 
of directors and on committees and work groups, as well as serve 
as subject matter experts, trainers, and peer reviewers. We would 
be remiss if we didn’t acknowledge the dedication, hard work, and 
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efforts of two members of NEHA’s board of directors on the occa-
sion of their departure from the board: Immediate Past-President 
Adam London and Region 6 Vice-President Lynne Madison.

Immediate Past-President Adam Lon-
don leaves the board after 9 years of dedi-
cated service and leadership. He served as 
Region 6 vice-president before being 
elected as a national officer and was 
NEHA’s president from 2017–2018. Adam 
also served as chair for NEHA’s Finance 
and Policy Committees. In the coming 
year he will serve as president of the 
NEHA past presidents affiliate.

Adam was the director of environmental health for a Michigan 
county when his time on NEHA’s board began. Since that time he 
was promoted to the position of health officer and director of the 
Kent County Health Department in Grand Rapids, Michigan. He 
also teaches courses in public policy and health at Grand Valley 
State University, Michigan State University, and the University of 
Michigan. Adam states, “I believe my experience as a NEHA board 
member was helpful in my professional development.”

Adam has lent his leadership talents to other organizations, 
serving as president of the Michigan Association of Local Environ-
mental Health Administrators and supporting the Michigan Envi-
ronmental Health Association. He received the Samuel Stephenson 
Sanitarian of the Year Award in 2011 from the Michigan Environ-
mental Health Association.

“My time on the NEHA board has been one of the most reward-
ing experiences in my life,” states Adam. “It has been an honor to 
be part of NEHA’s growth and success over the past decade. I have 
also made friends and built relationships that will last a lifetime. I 
strongly encourage others to consider running for a board position 
and/or get involved with one or more of NEHA’s many committees.”

Region 6 Vice-President Lynne Madi-
son leaves the board after 4 years of dedi-
cated service and leadership. While serv-
ing on NEHA’s board, she represented 
NEHA on the Council to Improve Food-
borne Outbreak Response (CIFOR) and 
was a member of the CIFOR Governance 
Committee. It was a career highlight to 
contribute to the work CIFOR is doing 
to improve methods to investigate, con-

trol, and prevent foodborne disease outbreaks. Lynne also chaired 
NEHA’s Affiliate Engagement Committee and served on the Nomi-
nations, Membership, and Annual Educational Conference & Exhi-
bition committees. She’s been a strong advocate for the state affili-
ates and environmental health professionals in her region and was 
proud to share their concerns with our federal legislators during 
NEHA’s Annual Hill Day for the past 2 years.

Lynne recently retired from a 25-year career as a Michigan reg-
istered sanitarian. She served as the environmental health director 
for Western Upper Peninsula Health Department from 2001 until 
her retirement last year. Lynne states, “I was fortunate to live and 
work in a rural area providing my community with a wide range 
of environmental health services.” She has also been active in the 
Michigan Environmental Health Association, serving as its presi-
dent in 2010 and receiving its Sanitarian of the Year Award in 2012 
and Lifetime Achievement Award in 2017.

“Serving on NEHA’s board has been a remarkable experience,” 
states Lynne. “It has been such an honor to represent my col-
leagues in the environmental health community and to contrib-
ute to NEHA’s important work supporting environmental health 
professionals.”

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 45.

Kaylan Celestin
I joined NEHA in October 2018 as a 
public health associate with the Centers 
for Disease Control and Prevention on 
a 2-year assignment to NEHA. I gradu-
ated in May 2016 with my master’s in 
public health from SUNY Upstate Medi-
cal School. Prior to graduating, I was 
an Oak Ridge Institute for Science and 
Education (ORISE) fellow for the U.S. 

Department of Health and Human Services and worked on immu-
nization programs. Upon graduation, I accepted a position at the 
Office of the Assistant Secretary for Health at the U.S. Department 
of Health and Human Services. In this position I was an ORISE 
fellow working on adult vaccinations and tobacco cessation 
programs on college campuses. After completing my ORISE fel-
lowship, I accepted a position at the U.S. Department of Veteran 
Affairs in its Office for Community Care and helped veterans and 
their families gain access to healthcare coverage.

My role at NEHA is a project specialist working on food safety 
topics such as restaurant grading. I am working with NEHA’s 
external partner, Dining Safety Alliance, to study the variance in 
restaurant inspection reporting. I enjoy collaborating and facilitat-
ing partnerships to reach a common goal. Working at NEHA is an 
exciting and rewarding experience because you can feel the impact 
of your work firsthand. I look forward to interacting with NEHA 
members and stakeholders throughout my time at NEHA! 
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DirecTalk 
continued from page 50

anchored in recovery and response to the
environment around us. Our profession will
need a new playbook of knowledge, skills
and abilities if we are to rise to the chal-
lenges of our time. This era will necessitate
that we rethink the approaches to our sub-
ject matter work and assert ourselves in gov-
ernment affairs and planning with discipline
and determination.

First, every environmental health profes-
sional, governmental or private, should be
prepared to contribute to an environmental
health strike team. These teams should be
assembled and charged to assist after natural
and man-made disasters with home, health-
care, child care, and business reoccupancy
decisions. These strike teams should also
assist in temporary shelters and act as sci-
entists-in-residence due to our strong aca-
demic preparation.

Second, we need to pay attention and offer
our expertise to water service line and prem-
ise plumbing issues. As you read this column,
many miles of water service lines are being
replaced, potentially releasing biofi lm, lead,
and other contaminants into the public water
system. These removals and replacements
need to be thought through very carefully
to avoid secondary headaches. Complicat-
ing matters, service water entering buildings
and homes around the country is reportedly

much warmer than it was a decade ago, giv-
ing rise to the potential presence of new and
unexpected organisms.

Third, as the earth warms, recreational
waters, saline and fresh, will be increasingly
hostile environments for bathers, fi shermen,
and scuba divers. I recently spent the day in
Playa del Carmen, Mexico, and witnessed
mats of Sargassum seaweed coating the
shoreline and waters adjacent to the beach.
This phenomenon is relatively new and likely
to be climate related. While the seaweed is
unsightly and probably not harmful, it is a
leading indicator of an ecosystem gone awry.

Fourth, communities affected by poor air
quality, particularly in large urban areas and
areas adjacent to wildfi res, will benefi t from
our continued surveillance and attention. We
should be prepared to answer questions such
as, “Should I wear an N95 respirator? Is the
soot in my home dangerous? Should I have
my ductwork cleaned? What type of air fi ltra-
tion system should I acquire?”

The third era of environmental health
presents challenges to us. Morpheus was
a sage. The red pill or the blue pill? Do we
employ the usual and customary comfortable
work pattern, blissfully ignorant of the world
around us? Or, do we face directly into the
gale of a new brutal truth associated with a
rapidly changing environment?Sargassum seaweed wash up on shore in 

Playa del Carmen, Mexico. Photo courtesy 
of David Dyjack.
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M orpheus extends his open hand 
to Neo, revealing two pills—one 
red, one blue. He solemnly states, 

“This is your last chance. After this, there is 
no turning back. You take the blue pill—the 
story ends, you wake up in your bed and be-
lieve whatever you want to believe. You take 
the red pill—you stay in Wonderland and I 
show you how deep the rabbit hole goes.”

A cosmic conversation from the movie, 
The Matrix.

My impression is that our profession is at 
an infl ection point. Frankly, this day has been 
approaching for quite some time and I liken 
it to entering the third era of environmental 
health. First, let me provide some context.

The fi rst modern American environmen-
tal health era was arguably an outcome of 
the Mexican–American War (1846–1848). 
Of the 79,000 American troops who took 
part in the war, 13,200 died from mostly 
infections and diseases. An inspired Abra-
ham Lincoln created the U.S. Sanitary Com-
mission in 1861 to minimize disease-related 
casualties in the subsequent American Civil 
War (1861–1865). The commission was so 
successful that the National Board of Health 
was created in 1879, which was made pos-
sible by the optimism of the environmental 
health message. This era is characterized by 
people threatening or transmitting diseases 
to each other and was exacerbated by local-
ized and poorly maintained environments.

The second era of environmental health 
spanned post-World War I through the cre-
ation of the Nixon-era environmental ini-
tiatives, which included seminal legislation 

such as the Food, Drug, and Cosmetic Act; 
Clean Air Act; Clean Water Act; and the Toxic 
Substances Control Act. During the same 
time, the Occupational Safety and Health 
Administration, Food and Drug Adminis-
tration, National Institute for Occupational 
Safety and Health, and U.S. Environmental 
Protection Agency were born. This golden 
era of inspired legislative advances was par-
alleled by transformative improvements in 
sanitation and hygiene engineering through-
out much, but not all, of the country. This 
era, while replete with advances in public 
health, is also characterized by people threat-
ening their environment through point and 
nonpoint pollution and was accompanied by 
large-scale ecosystem disruption.

I believe we are entering a third era, one 
in which the environment is no longer the 
stage upon which human actors play their 
roles as combatants and polluters. I con-
tend in this third era that the environment 
is increasingly becoming a force of its own, 
transforming the insults we have heaved 
upon it over time and catalyzing our sur-
roundings into something new and insidi-
ous. Let me provide some illustrations. 

This week in my home state of Mary-
land we experienced a Vibrio vulnifi cus case 

(aka, fl esh-eating bacteria) originating from 
exposure to recreational waters near Ocean 
City. While various Vibrio species are ubiq-
uitous in coastal Maryland aquatic systems, 
I suspect climate change has its fi ngerprints 
in the fi rst case of this bacterial infection in 
my memory. Likewise, the deadly amoeba 
Naegleria fowleri—traditionally associated 
with warm, shallow, and fresh surface waters 
in the southern U.S.—is increasingly being 
detected in northern states.

Forests at one time were considered a 
prime biological oxygen pump and a place 
to recreate and rejuvenate the soul. Today, 
large-scale wildfires throughout the U.S. 
exacerbate asthma, cause billions of dollars 
in property loss, and contaminate drinking 
water, as well as pose other implications 
to our collective health, safety, and secu-
rity. Additionally, alternating fl ooding and 
drought deliver their own set of challenges 
to human health. Consider the 2019 crop 
losses in the U.S. Heartland and the excess 
nutrients in the Mississippi River giving rise 
to what the National Oceanic and Atmo-
spheric Administration predicts will be a 
dead zone—an oxygen-depleted environ-
ment anticipated to span more than 20,277 
km2 in the Gulf of Mexico, which is near the 
record established in 2017. Coastal marine 
fi shing economies fear the worst. In sum-
mary, I could continue my rant on extreme 
weather, climate, and ecosystem disruptions 
but alas, that’s not my aim.

I propose that we’ve entered a third era 
of environmental health, one which will be 

David Dyjack, DrPH, CIH

Infl ection Point
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continued on page 49

I believe 
we are entering 

a third era.
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