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The people who 
live near San 
Bernardino Rai-
lyard (SBR) in 
San Bernardino, 
California, 
struggle with a 
myriad of issues. 
As our cover 
points out, crime, 
lack of employ-

ment opportunities, and air pollution as well 
as noise are major challenges for the people 
who live near SBR, a busy transportation hub 
due to its proximity to Los Angeles ports. 
The noise and air pollution caused by SBR are 
environmental justice issues and the authors 
of our cover feature, “Experiences of a Rail 
Yard Community: Life Is Hard,” interviewed 
residents to understand their challenges more 
specifically and explore possible solutions.

See page 8.
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Y O U R  ASSOCIATION

Carolyn Hester Harvey, 
PhD, CIH, RS, DAAS, CHMM

Back From the AEC and 
in Search of the New 
NEHA Executive Director 

 PRESIDENT’S MESSAGE

I have just returned from NEHA’s 78th 
Annual Educational Conference (AEC) 
& Exhibition in Las Vegas, Nevada. This 

was one of our most successful AECs with 
over 1,000 attendees. The AEC’s President’s 
Banquet was attended by one of the largest 
crowds in recent memory. Additional tables 
were needed to seat everyone. The excite-
ment of the crowd was amplifi ed by mem-
bers of NEHA and the International Federa-
tion of Environmental Health (IFEH) talk-
ing with old friends and meeting new ones. 
The week of the AEC was full of new attend-
ees, great technical presentations, students 
doing posters or presentations, mentoring 
of new members, and welcoming our NEHA 
members, guests, and joint attendees from 
around the world.

The 2014 AEC was held in conjunction 
with IFEH and the International Faculty 
Forum. The IFEH attendees were from many 
countries including England, Denmark, Ire-
land, Scotland, Uganda, Australia, Jamaica, 
Malawi, Portugal, Canada, and New Zealand. 
It was truly an international meeting with our 
NEHA President Alicia Enriquez attending 
the IFEH Congress on Saturday and Sunday 
and IFEH President Peter Davey attending 
our meetings on Monday and Tuesday. 
NEHA and IFEH had technical presentations 
throughout the week. It was interesting to 
observe the attendees talking about many of 
the same things. We really are one world of 
environmental health. I believe having a joint 
conference with IFEH gave our AEC a new 
dimension and an excitement that was evi-
dent throughout the week. A fl ag exchange 

ceremony occurred at the end of the Presi-
dent’s Banquet between the countries of the 
current IFEH Congress meeting and the next 
Congress meeting in 2016. IFEH has ceremo-
nial traditions that we found interesting and 
educational. 

I think a good time was had by all who 
attended our joint AEC/IFEH conference. 
Many new friendships were forged and old 
ones renewed. I was fortunate to be a part 
of welcoming both old and new friends in 
attendance. We anticipate the NEHA 2015 
AEC being held in Orlando, Florida, to be 
even better.

As you are aware our executive director has 
resigned and has left NEHA effective July 31, 
2014. Effective August 1, 2014, NEHA will 
operate with an interim management team of 
seasoned managers. The interim management 
team, which is comprised of Rance Baker, Jill 
Cruickshank, and Larry Marcum, has been in 
place for several months and has assumed the 
duties of the executive director for continued 
continuity of the organization. Each of these 

managers has been with NEHA for many years 
and each is familiar with the principal areas 
of entrepreneurial zone projects, operations, 
and government affairs. They will continue 
with their current duties and have begun 
to integrate the executive director duties 
associated with their areas of expertise. Rance 
Baker has been chosen as the point person to 
work with the board to relay information and 
answer any questions raised by the board. We 
know they will all do a great job until our new 
executive director is on board.

At the spring 2014 NEHA board of director’s 
meeting, a selection committee of fi ve people 
composed of one NEHA staff member, three 
board members, and one outside industrial 
member were appointed. Their mission is to 
1) determine characteristics needed in a new 
executive director, 2) select a search fi rm to 
seek qualifi ed candidates, 3) defi ne job tasks 
for the new executive director , 4) present three 
to fi ve candidates to the board for selection, 
and 5) hire a new executive director.

Our fi rst meeting via conference call was 
to draft a request for proposal (RFP) to send 
to a selection of executive search fi rms. We 
established a projected budget (voted on 
by the board at the July 2014 meeting) for 
the entire process and developed a timeline 
for completion of our tasks. Before the next 
meeting we added two new members to the 
selection committee: one additional board 
member and one environmental health 
science practitioner. At our next meeting we 
reviewed and revised the RFP, inserting dates 
congruent with our timeline. A list of search 
fi rms was identifi ed and researched and fi ve 

We really are 
one world of 

environmental 
health.
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of those were chosen to receive the revised
RFP. Each of the five members of the commit-
tee called one of the firms and inquired if they
had an interest in receiving our RFP. Three of
the firms responded and were sent an RFP. The
firms were to respond by August 1, 2014, with
their proposals. We scheduled a meeting to
review the proposals and select a firm by late
August or early September. I will continue to
report to you as we progress through the pro-
cess in further issues of the Journal.

I would like to invite the NEHA member-
ship to e-mail or call me with ideas, com-
ments, or suggestions, as this is an open and
transparent search. This is your opportunity
to have a voice and be heard in the selection

of the new NEHA executive director. I will
also post information on the Web site under
the byline of the president. We encourage all
of our members and colleagues in NEHA to
be involved in some way. Many of you are
more knowledgeable and better qualified for
administering this process and we welcome
your expertise. I need your support and input
to ensure we make the best choice for NEHA.
This is an assignment for you. I encourage
you to be involved in helping select a new
executive director for NEHA.

Y O U R  ASSOCIATION

carolyn.harvey@eku.edu

I need your 
support and  

input to ensure  
we make the  
best choice  
for NEHA.

D e a d l i n e :  February 1, 2015

A pplications for the 2015  
National Environmental 

Health Association/American 
Academy of Sanitarians 
(NEHA/AAS) Scholarship 
Program are now available.  
Last year, $4,000 was awarded to 
two students who demonstrated 
the highest levels of achievement 
in their respective environmental 
public health degree programs.  
If you would like an application 
or information about the NEHA/
AAS Scholarship, do one of the 
following before the deadline:

www.neha.org/scholarship/

scholarship.html.

Application  

and qualification  

information is available  

to download from  

NEHA’s scholarship  

Web page.

Cindy Dimmitt  

with a request for  

an application and information. 

E-mail: cdimmitt@neha.org

Phone: 303.756.9090, ext. 300

Write: NEHA/AAS Scholarship  

720 S. Colorado Blvd.,  

Ste.1000-N 

Denver, CO 80246-1926

Visit Contact

Students D o n ’ t  M i s s  T h i s  O p p o r t u n i t y !

?A wrap-up summary of the NEHA 2014 AEC will be printed in the October 
Journal. You can read about the amazing events, phenomenal education offered, 
and all the other happenings that took place in Las Vegas. And, if you attended, 
you might even see a photo of yourself. 

Did You 
Know?
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Introduction
The transportation of goods can both pro-
mote and adversely impact health. Goods 
movement activities can promote health, for 
example, by enabling access to employment 
and better services. Transportation of goods, 
however, can also degrade quality of life and 
be health damaging because of various envi-
ronmental and societal impacts such as air 
pollution, climate change, injuries, noise, 
landscape disruption, loss of sense of com-
munity, stress, and anxiety (Mindell, Wat-
kins, & Cohen, 2011). Environmental health 
scientists are beginning to elucidate the link-
ages between the air pollution from interna-

tional trade and goods movement and health 
(Hricko, 2006, 2008). 

Mounting research indicates that persons 
living near transportation hubs and corridors 
are exposed to higher levels of airborne pol-
lutants, including diesel exhaust and other 
emissions. The U.S. Environmental Protec-
tion Agency (U.S. EPA) has determined that 
diesel exhaust is “likely to be carcinogenic 
to humans by inhalation (National Environ-
mental Justice Advisory Committee, 2009).” 
Health impacts from the air pollution associ-
ated with goods movement include respiratory 
illnesses, increased premature death, risk of 
heart disease, cancer risk, adverse birth out-

comes, effects on the immune system, multi-
ple respiratory effects, and neurotoxicity (Att-
fi eld et al., 2012; Brauer et al., 2007; California 
Air Resources Board [CARB], 2005; Chen, 
Schreier, Strunk, & Brauer, 2008; Edwards, 
Walters, & Griffi ths, 1994; Hoffmann et al., 
2009; Jerrett et al., 2005; Mack, 2004; Salam, 
Islam, & Gilliland, 2008; Silverman et al., 
2012). Furthermore, the strengths of asso-
ciations described for traffi c-related exposures 
are directly related to the proximity to major 
roadways (Margolis et al., 2009; Newcomb & 
Li, 2008). Children are especially vulnerable 
and those living near freeways have shown 
to have substantial defi cits in lung function 
and development as well as asthma exacerba-
tions (Gauderman et al., 2007; Gruzieva et al., 
2013; Perez et al., 2009; Schultz et al., 2012; 
Spira-Cohen, Chen, Kendall, Lall, & Thur-
ston, 2011); others have linked traffi c expo-
sure to increased risk of low birth weight and 
premature birth (Brauer et al., 2008). 

Growing emissions from trucks and trains 
in regions that contain major segments of the 
goods movement network can add to existing 
air quality problems and impact specifi c local 
communities. In the city of San Bernardino, 
California, one such community is located in 
close proximity to a major freight rail yard. We 
identifi ed this as the San Bernardino Railyard 
(SBR). The SBR is one of the busiest facilities 
of its kind in California and a major inland 
hub for goods shipped from the ports of Los 
Angeles (Figure 1). The city of San Bernardino 
and the railroads have been interlinked 
throughout the nearly 200-year history of 
the city, with railroad operations changing to 
predominately freight-based operations since 
the 1990s. With operations running 24/7, 

Abst ract  Community groups and local air pollution control 

agencies have identifi ed the San Bernardino Railyard (SBR) as a signifi cant 

public health and environmental justice issue. In response, the authors 

conducted a comprehensive study with community members living in 

close proximity to the rail yard. The purpose of this article is to share 

the community’s perceptions about the rail yard and ideas on sustainable 

change. A qualitative study using key informant interviews and focus 

group discussions was conducted and resulted in four emerging themes. 

Themes emerged as follows: “health as an unattainable value,” “air quality 

challenges,” “rail yard pros and cons,” and “violence and unemployment 

ripple effect.” Community participants expressed concern for poor air 

quality, but other challenges took priority. The authors’ fi ndings suggest 

that future mitigation work to reduce air pollution exposure should not 

only focus on reducing risk from air pollution but address signifi cant co-

occurring community challenges. A “Health in All Policies” approach is 

warranted in addressing impacted communities in close proximity to the 

goods movement industry. 

Rhonda Spencer-Hwang, MPH, DrPH
School of Public Health
Loma Linda University

Susanne Montgomery, PhD
School of Behavioral Health

Loma Linda University

Molly Dougherty 
Johanny Valladares, MBA

Sany Rangel, MA
Peter Gleason, PhD 

Sam Soret, MPH, PhD 
School of Public Health
Loma Linda University

Experiences of a 
Rail Yard Community: 
Life Is Hard
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the SBR is a crucial hub for freight and ship-
ping for the entire U.S. Given the nature and
intensity of the work performed at the SBR, it
is not unrealistic to think air pollution levels
in the immediately surrounding areas would
be higher relative to other locations within the
city. The potential health impacts could also
be significant since the facility is in close prox-
imity to residential neighborhoods and other
sensitive receptors such as daycare facilities
and an elementary school located within 500
yards of the rail yard.

Based on the risk assessments conducted
by the California Air Resources Board
(CARB), the SBR facility ranks among the
top five most polluting rail yards in Califor-
nia and first in terms of community health
risk due to the large population living in the
immediate vicinity (CARB, 2008). Table 1
summarizes the key sociodemographic indi-
cators of the community members residing
within one half-mile of the surrounding rail
yard, obtained through Census 2010 data and
modeled with GIS software. The population
immediately around the SBR is defined pri-
marily by young (including a large propor-
tion of children), low income, and largely
Latino members. Available health outcomes
data suggest tremendous health disparities
between the region’s African-Americans and
Latinos and the Caucasian population. While
the overall county’s poverty rate is 15.8%,
the rate for Latinos stands at 34.9%, which
far exceeds the overall poverty rate for the

state (14.2%), the nation (12.4%), and even
California’s Latino poverty rate of 28% (U.S.
Census Bureau, 2010). Further limiting avail-
able support for community members was
the 2012 bankruptcy of the city of San Ber-
nardino, which made this one of the area’s
poorest municipalities, with a disproportion-
ate number of neighborhoods facing a host of
economic, educational, health, and environ-
mental challenges.

Fueled by the CARB report on the potential
health effects for residents, some community
members voiced an urgent call to action to the
city’s mayor, politicians, and local researchers
to address these environmental justice issues.
In response, researchers, in collaboration
with residents and a local community-based
organization, formed the Environmental Rai-
lyard Research Impacting Community Health
(ENRRICH) Project. Using a community-
based participatory research (CBPR) agenda,
ENRRICH aimed to explore the health risks of
residents living in close proximity to the rail
yard and to support the development of a com-
munity response plan. While the overall study
goals involve quantitative community and
child assessments, the initial research phase
used qualitative methods to better under-
stand the context of risk experienced by the
residents. As a CBPR study, ENRRICH empha-
sizes the significant role of community input,
ownership, and concerted actions in risk
reduction to produce appropriate, innovative,
and practical solutions that are cost-effective

and sustainable (Israel, Eng, Schulz, Parker,
& Satcher, 2005). We therefore conducted a
qualitative study to gain community member’s
perspectives about life near the rail yard.

Methods
We conducted this qualitative inquiry using
inductive grounded theory (GT) methods
that included participant and site observa-
tions that were carefully documented. A GT
approach was selected because this method
gives participants a “voice,” allowing them
to share their reality and in fact creating a
“theory of their lives,” grounded in their self-
described reality. Rather than following up
on our own “expert” thoughts, this approach
best enabled discovery of the participants’
main concerns and how they try to solve the
challenges, without any prior preconceived
hypothesis influencing the results. Founded
on GT methods, we collected resident feed-
back about their perceptions on life near the
rail yard through the conduct of semistruc-
tured key informant interviews (N = 12) that
were coded and themed. The results were then
used to design the validation focus groups (N
= 5 with 8–13 participants each). The focus
groups were conducted by trained bilin-
gual facilitators and lasted 60–90 minutes.
Participants were selected using theoretical
sampling to assure triangulation to present
a broad variety of perspectives (politicians,
community organizers, business owners, and
community members representing the local

Aerial Map of the San Bernardino Railyard and Surrounding Community

FIGURE 1

Sociodemographic 
Characteristics of the 
Community Residing Within 
One-Half Mile Surrounding  
the San Bernardino Railyard

Sociodemographic Variable Value

Total population       7,172
Households 1,895
% African-Americans 9.0
% Hispanics 82.3
% Children <5 years of age 11.7
% Children 5–17 years of age     27.5
Median age (yrs.) 25.2
Average household size (persons) 3.9
Median household income $28,214

TABLE 1
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community makeup and in ethnicity break-
downs). More specifically we asked residents 
about their lives, exploring their perceived 
quality of life and health challenges, includ-
ing their perceptions of the potential effects 
of air pollution on themselves and their chil-
dren, and their thoughts on the nearby rail 
yard. Four of the focus groups (two in Spanish 
with monolingual Latino residents, one each 
in English with Latino and African-American 
residents) were conducted at a community 
center near the SBR, while one (conducted 
in English) was convened at a nearby home-
less shelter. Each participant signed informed 
consent forms that were approved by the 
Loma Linda University’s institutional review 
board. All interviews and focus groups were 
audiotaped and transcribed verbatim. Once 
transcribed, the text was coded for emergent 
codes and a final codebook was developed. 
Transcripts were read and coded indepen-
dently by several research assistants, using 
the coding in conjunction with a constant 
comparison method; emergent themes were 
then determined. 

Results
A total of 65 adults participated in the key 
informant interviews and focus groups. Par-
ticipants included male and female commu-
nity members ranging in age from 18 to 60+. 
Four major themes emerged and are described 
below: 1) violence and unemployment ripple 
effect, 2) air quality challenges, 3) rail yard 
pros and cons, and 4) health as an unattainable 
value. Further analysis of themes led to the 
integration of all four into one core concept: 
Experiences of the rail yard community: Life is 
hard. Table 2 includes a sample of quotes from 
the community members surrounding each of 
the identified themes. 

Violence and Unemployment: 
the Ripple Effect 
Even though we discussed other community 
issues and challenges in the context of air pol-
lution and concerns regarding the rail yard it 
is noteworthy that the high levels of violence, 
homelessness, and unemployment experi-
enced by many members in this community 
emerged as a primary issue. At numerous 
points during the group discussions, the con-
versation turned to these topics as they clearly 
affected almost everyone in the community. 
Drug use and distribution, gang violence, and 

robberies were cited as daily occurrences, and 
the safety of family and friends was a top prior-
ity. Associated with high unemployment and 
prominent in the conversations were reports 

of increasing numbers of individuals and 
entire families that were homeless. Together these 
reports paint a picture of a struggling commu-
nity plagued with violence and poverty, con-

Community Participant Responses on the Thematic Topics Regarding 
Life Near A Major Rail Yard

Violence and Employment Challenges

Community violence and unemployment rates affected residents’ feelings about their exposure to polluted 
air, ranking it lower than other, more immediate priorities related to day-to-day survival.  
1) “Oh. There’s a little bit of everything…. People trying to rob you…. You just can find yourself in the 

wrong place, who knows…you might came up on a nice pair of shoes and this dude comes along with a 
gun and they will be his.” —Male 

2) “…. There’s more to worry about than the actual air.”—Hispanic Male
3) “We were at the park…next thing you know, my girls are seeing a stabbing and they, they don’t need to 

see that....”—Female
4) “….Trust me, I want good health, I want good air, I want the city to be awesome by the time my great-

grandkids live here, you know what I mean? But by the same token, I think other things need to be fixed 
beside that.”—Male 

5) “…If you’re in San Bernardino and you’re in the slum ain’t nothing gonna change.”—Male

Participants reported feeling powerless to reduce the level of violence in their area, and high levels of 
concern for their children’s safety.
6) “I’m worried about the safety of my children…you can’t just have them outside….”—Female
7) “I think for the youths, they don’t have nothing to do…there’s a lot of youngsters from all different areas 

that hang out right there...these kids need something to do with their lives.”—Female

Empty lots with overgrown weeds and businesses that have relocated out of the city: these are some of the 
factors negatively impacting the health and vitality of their community.  
8) “…There is just too many abandoned buildings…”—Female
9 “I’ve seen this community go from a family neighborhood to run-down or abandoned houses, empty lots, 

and growing weeds.”—Male
10) “Most of the businesses are leaving San Bernardino for other cities in the area. We used to have a mall 

down the street; it’s all gone now.”—Male

Community members said they would like to move out of the area, but couldn’t afford to.   
11) “I do not like this place, but we chose it because it was the place we could afford. I have lived here for 

seven years and the city is cheap; we are here because we don’t have more resources to be in another 
area.”—Caucasian Female

12) “Unfortunately this is one of the most economical places to live, but the consequences for living here is 
too great, not for what you pay financially, but that your health is seriously affected.”—Hispanic Female

Air Quality Challenges

Participants pointed out that children are most vulnerable and voiced a growing concern that poor air quality 
may be affecting their children’s health.
13) “I have a nephew and he has allergies awfully bad and it’s like blowing his nose and stuff 24 hours 

a day; every time I see him he blowing his nose and it seems like the air is more toxic and makes it 
worse.”—Hispanic Female

14) “The people more affected are the kids because they go to school and are breathing contaminated air 
inside and outside the classroom…here we have one school, less than half a mile from the rail yard, and 
the number of asthma cases is increasing.”—Hispanic Female

Some community participants noted the difference in air quality at different times of the day and seasons.
15) “I’ll wake up in the mornings, like, I can’t breathe.”—Hispanic Female
16) “When the weather is the hottest, that is when we have the most kids that are sick, with little kids 

getting sick with a horrendous cough, like a smoker’s cough.”—Hispanic Female

TABLE 2
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ditions that some participants felt would not 
improve. Indeed, this affected the way many 
residents felt about their exposure to polluted 
air; while they recognized it as negative, they 
clearly placed it further down their list of pri-
orities compared to daily survival. 

Adding to concerns about these pressing 
community problems was the fear that their 
children would become just another violence 

statistic. Participants said that families are 
increasingly headed by a single parent who 
must provide for the entire family, and as a 
result the children and youth often do not 
have the necessary supervision required. 
Many saw this as a contributing factor to 
an increase in youth-related crime and gang 
violence. Interviewees expressed a concern 
about the lack of alternatives and programs 

for young people in the community. The 
local community center was identified as 
the one remaining safe and fun place to take 
their kids; the lone asset. Overall, safety for 
themselves and their families was found to 
be a top priority for participants, with many 
expressing desperation and a general lack of 
control over improving the level of commu-
nity violence.

Community infrastructure was cited as a 
contributing factor in the level of violence. 
Since the economic downturn, the few remain-
ing community businesses in the area included 
liquor and convenience stores, auto shops, 
bail bondsmen, payday loan stores, and night-
clubs, most of which were not viewed as sup-
portive of a healthy lifestyle or environment 
by the community members. Participants also 
reported serious problems in the city’s infra-
structure, such as the lack of sidewalks, faulty 
or nonexistent street lights, increasing num-
bers of abandoned houses, empty lots with 
overgrown weeds, poorly maintained parks 
and community centers, and businesses that 
increasingly relocated out of the city, all of 
which negatively impacted their already strug-
gling community. 

As mentioned earlier we had conducted 
ethnographies and observed community life 
as part of our qualitative inquiry. When com-
paring the neighborhoods surrounding the 
rail yard with other nearby communities, a 
tangible difference existed in the environ-
ment. The area is eerily gray and dusty and 
feels abandoned despite its high population 
density. This, in combination with the ever-
present clanging noises of the rail yard, cre-
ates a feeling of an industrial desert in which 
residents are somewhat hidden, quickly 
entering and exiting their homes that provide 
them some respite from the dust, heat, and 
noise. Many community members consid-
ered moving away from the area because of 
this, but the low cost of living compared to 
surrounding communities keeps them there. 
Residents felt torn between keeping their 
families in an area that exposes them to many 
health and safety hazards they can afford liv-
ing in versus moving to a healthier but more 
costly area beyond their financial means.

Air Quality Challenges 
A second emergent theme, air quality, was 
woven into the experiences of people living 
in the area already known for its poor air 

Community Participant Responses on the Thematic Topics Regarding 
Life Near A Major Rail Yard

TABLE 2 continued

Rail Yard Challenges

Members understand that semitrailer truck movement around the rail yard is necessary but are frustrated by 
spotty enforcement of truck idling laws.  
17) “… They’re idling in their trucks and there are signs out there saying ‘do not park your vehicles 

there.’”—African-American Female 
18) “They’ll park their trucks wherever they wanna park it, and there is nothing to be said about it. You got 

to go to the right places and get to the right people to respond, because if you don’t, they ain’t gonna do 
nothing about it.”—African-American Male

Noise pollution causes sleep disturbances and other stressors, including physical “rattling and shaking” of 
nearby homes caused by rail yard activities. 
19) “I guess it was naïve of me to think that when the traffic dies down so will the noise, but there is still a 

lot of noise happening within the night. I know that it’s affecting me and it’s also affecting others in the 
community because they report hearing this especially when they are sleeping.”—Hispanic Female 

20) “Yeah it’s pretty loud. You hear it in the middle of the night, BOOM it wakes you up. I live about two 
blocks away and you can still hear it real loud.”—African-American Female 

21) “The noise bothers me too much. I live in a mobile home and when the train passes by my house, the 
whole house shakes. That’s where I live and it’s a house that I am paying for and that is the sacrifice we 
are all doing.”—Hispanic Female 

Participants felt that they have sacrificed overall quality of life for the benefit of the rail yard, and are 
concerned about health impacts on their families, especially their children.   
22) “I think we like the package from where we live, what we do not like is that the railway is so close 

because that affects us. My husband has symptoms of asthma, and then allergies follow. My youngest 
daughter also gets the flu and bronchitis. We would like for the rail yard to be more careful.”—Hispanic 
Female

23) “I want to say that the contamination that the train brings and the type of fuel that it uses is reflected in 
the kids’ health; for me it is obvious that they go hand in hand.”—Hispanic Female

24) “ …because they continue to use dirty equipment, then that pollutes the air, which harms the neighbors. 
So all we want is really for them to be good neighbors; to be responsible.”—Hispanic Female

25) “Companies are the masters of the nation and they do not listen to our concerns because for all the calls 
that have been done to tell them to maintain and update their equipment it appears that we have not 
done the petition correctly.”—Caucasian Female

Health Care Challenges

Community participants view health and access to health care as an unattainable value for themselves, but 
haven’t given up hope of obtaining it for their children.
26) “The community worries me, but first I have to worry about my family. Many of us have no health 

insurance and these diseases, tumors, asthma, having to constantly go to the doctor is expensive, that 
worries the mom, dad, children, and the whole family.”—Hispanic Female

27) “I am a grandmother to six kids and I don’t matter much, but the little ones do.”—Hispanic Female
28) “The situation with children in this community is very bad. My granddaughter was not sick so often, but 

since she moved and lives with me she constantly gets sick. ”—Hispanic Female
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quality. The majority of participants reported 
that their adult families or friends often expe-
rience poor health and disease, but few saw 
a potential link between the air pollution 
and poor health. For children, respiratory ill-
nesses such as asthma, allergies, and chronic 
cough were reported as common ongoing 
health problems, with many acknowledg-
ing that the surrounding environment likely 
affects their child’s condition. Some com-
munity participants pointed out children’s 
particular vulnerability, voicing growing con-
cerns that poor air quality may be affecting 
their children’s health. Even so, during the 
discussion about air quality, the conversa-
tion often returned to the issue of violence 
and safety as more urgent. Many interviewees 
acknowledged the air quality was not the best 
but felt that poor air quality was the least of 
their worries. They seemed resigned to their 
lack of control on the air quality issue, and 
that they are simply trying to “get by” and 
coexist with the problem. 

Rail Yard Pros and Cons 
A third emergent theme, rail yard pros and 
cons, was centered on interviewees’ shared 
perceptions about life near a major rail yard. 
For them, the rail yard was seen as both an 
asset and a barrier to their ability to live a 
better life. Participants felt that the rail yard 
had a positive reputation and was highly 
valued for the jobs and economic growth it 
provides. It was also perceived, however, as 
a major contributor to both the surrounding 
poor air quality as well as the noise pollu-
tion. Several participants believed that liv-
ing in such close proximity to the rail yard 
had caused ailments in family, friends, and 
neighbors, as well as themselves. Despite 
the fact that none of our respondents 
reported working, having worked, or having 
a relative or a friend work for the rail yard, 
however, none of the community members 
participating in our study wanted the rail 
yard to close or relocate. Their own experi-
ence with unemployment made them value 
the potential for jobs for others even if they 
themselves couldn’t benefit. Many expressed 
a strong desire for the rail yard to “step up,” 
be a good neighbor and make reasonable 
changes to help protect the surrounding 
community from the noise and air pollu-
tion it generates. Attendees felt that the rail 
yard did not listen to suggestions (e.g., alter-

nate routes, more updated equipment) from 
residents about ways to reduce the impact 
their facility has on the surrounding com-
munity. Some participants felt that they have 
sacrificed for the benefit of the rail yard and 
were concerned about the health impact of 
life near such a busy rail yard, especially for 
their children. 

More noted than air pollution, a recurring 
comment from community members was the 
unrelenting noise emanating from the rail 
yard, where operations are conducted 24/7. 
Community members voiced annoyance 
with the noise, specifically citing the noise 
of trains and associated semitrailer trucks, 
whistles sounding in the night, and boxcars 
crashing up against one another. Commu-
nity members reported that the noise affected 
their sleep, causing side effects such as tired-
ness and lack of concentration at school for 
the kids and on the job for themselves. Many 
also noted that in addition to the noise, the 
physical “rattling and shaking” has affected 
them as well as their homes.

In addition, the semitrailer trucks driving 
in and out of the rail yard to load and unload 
freight were seen as major contributors to rail 
yard pollution. Residents noted that despite 
posted signs for parking prohibition and 
idling in residential areas, trucks continue to 
do so near homes and the community park. 
They report that little to no enforcement of 
these posted rules occurs, a fact that was vali-
dated during our ethnographies. 

Health as an Unattainable Value 
Our final theme centered on the idea that 
our participants felt that for them person-
ally as adults, achieving optimal personal 
health and gaining access to health care 
are for the most part out of their reach—
“unattainable”—as they are far from what 
they can realistically expect for themselves. 
They have, however, not yet given up hope 
that their children will live a better and 
healthier life that includes access to routine 
medical services. The reality for our partici-
pants is that despite their needs for medical 
care, few have health insurance or the finan-
cial resources to take their children to the 
physician for either regular exams or when 
they are sick. Many parents interviewed 
reported that they saw their children and a 
large proportion of the children in the com-
munity as chronically ill, especially with 

respiratory illnesses, and that they saw it as 
inevitable that more and more will develop 
chronic respiratory illnesses. 

Interrelationships Among the Themes
Our four emergent themes, while separate, 
are also clearly interwoven into a single core 
concept—Experiences of the rail yard com-
munity: Life is hard. The “life is hard” theme 
sums up the experiences of the residents 
who live adjacent to the rail yard. While no 
one raised the issue of fairness, the residents 
seem somewhat resigned to their situation, 
especially for themselves as adults; the only 
resistance to the status quo came when dis-
cussing their children’s health. The theme 
of violence and unemployment was directly 
linked with the theme of health as an unat-
tainable value, since many community par-
ticipants reported that lack of jobs translates 
into a lack of health care access for them-
selves and their families. Adding to the chal-
lenge of not having access to health care is 
the fact that living in close proximity to the 
rail yard negatively impacts the respiratory 
health of children, exacerbating problems 
and further increasing the need for health 
care services, clearly a less than ideal situa-
tion for raising a healthy family. 

Discussion
Our findings indicate that members residing 
near the rail yard live in a community that 
has multiple significant barriers to their qual-
ity of life, with many factors interrelated and 
stemming from the economic downturn. The 
major concerns voiced by our participants 
centered on the high level of community vio-
lence; serious economic problems; homeless-
ness; rail yard–related noise exposure; and 
lack of access to health care, especially for 
their children, many of whom suffer from 
poor respiratory health. Public health scien-
tists are beginning to point to the linkages 
between the way that goods and services are 
accessed and distributed across the nation and 
various environmental and societal impacts 
such as air pollution, noise, stress and anxi-
ety, and loss of land and planning blight that 
can burden local communities (Mindell et al., 
2011). Increasing evidence mentioned by the 
governor’s environmental action plan, that 
communities near goods movement ports 
are subsidizing the movement of goods with 
their own health, highlights the need for con-
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tinued intervention and policy advancement 
aimed at diesel exposure reduction to protect 
the health of the public (Hricko, 2006). 

The health of this community, particu-
larly the more vulnerable subpopulations 
(e.g., children and elderly), is of great con-
cern given the environment in which they 
live, their lack of access to health care, and 
stresses related to violence. It has been well 
documented that neighborhood-level con-
ditions have a strong impact on individual 
health status including morbidity and mor-
tality (Cubbin, LeClere, & Smith, 2000; 
Sampson, Raudenbush, & Earls, 1997; 
Schulz et al., 2000). Additionally, research 
suggests that disadvantaged populations 
who suffer from chronic stressors experi-
ence even greater susceptibility to envi-
ronmental hazards (Gee & Payne-Sturges, 
2004). In our target community, 27.6% of 
residents live below the poverty line and 
FBI crime statistics report a per capita vio-
lent crime rate nearly 2.5 times the national 
average. This “double jeopardy” of life stress 
and pollution-related stressors points to an 
even greater potential vulnerability for this 
underserved and overlooked community. 

 Researchers have identified a strong asso-
ciation between ambient air pollution and 
other sociodemographically related stress-
ors and adverse health outcomes. Clough-
erty and co-authors (2007) have reported 
the synergistic effect of traffic-related air 
pollution and exposure to violence on 
urban asthma etiology. Chen and co-authors 
(2008) have reported that chronic traffic-
related air pollution and stress interact to 
predict biologic and clinical outcomes in 
asthma that are stronger than either factor 
alone. Research conducted in Southern Cali-
fornia indicates that children from stressful 
households are more susceptible to the neg-
ative effects of traffic-related air pollution 
on respiratory health (Islam et al., 2011; 
Shankardass et al., 2009). Clearly, living in 
an area in which the adverse health effects 
associated with air pollution are magnified 
in the presence of other non-pollution-
related stressors highlights a critical need 
for routine medical services and additional 
support for positive community change. 

In our inquiry it became clear that many of 
the community members felt overwhelmed 
with the day-to-day challenges of simply 
surviving and providing for their families in 

this challenged community; everyday chal-
lenges often outweighed their concern about 
the poor air quality that all acknowledged as 
existing. Indeed, a few times during the focus 
groups some members were irritated with the 
discussion of air quality and suggested focus-
ing on more pressing issues. Only a small 
number of participants were vocal about the 
health effects associated with air pollution 
while many others had resigned themselves 
to coexisting with the poor air quality. The 
internal pressures of day-to-day living for a 
person can greatly influence their perception 
of the surrounding community environment 
and their subsequent behavior, especially 
given the severity of the daily burdens just to 
survive (Balcetis & Dunning, 2007). In light 
of the daily challenges faced by the residents, 
it is not difficult to understand why air qual-
ity might rank lower on their list of priorities. 

One notable exception was the parents’ 
deep concern for the health of their chil-
dren. Some awareness existed that the 
number of asthma cases are increasing and 
many believed that most children in the area 
either already have asthma or will develop 
it in the future. Only a few parents, how-
ever, connected increased asthma incidence 
with exposure to pollution from the nearby 
rail yard. As this line of discussion contin-
ued, it became apparent that some parents 
were angry that air pollution from the rail 
yard may be jeopardizing their children’s 
health or the health of children in their 
community. They found it deeply upsetting 
that rail yard–related air pollution may not 
only increase their child’s risk of develop-
ing asthma, but may exacerbate the asthma 
symptoms of children already diagnosed 
with the condition, in essence increasing the 
need for medical services that many families 
already find difficult or impossible to access. 
During the discussions it became evident 
that their children’s health was a unify-
ing issue for the community and potential 
mobilization point. 

Implications for Change
In addition to the participant feedback 
about their experiences we were also able to 
identify suggestions for improvements for 
this dire situation that involved things that 
could be done by the rail yard and by other 
local agencies, businesses, institutions, and 
medical centers. The suggestions focused on 

improvements that included increased ac-
cess to medical services and routine health 
screenings, development of a more extensive 
vegetation barrier and community-wide tree 
planting campaign, relocation of the entry 
gate to the rail yard to remove truck traffic 
and related idling, and provision of safe and 
pollution “freer” places for children to play 
in. Other efforts discussed included bring-
ing upgraded air filters to local schools and 
implementation of community noise and 
pollution reduction programs. Table 3 de-
scribes the suggested changes for the area 
in promoting a healthier community. A re-
port by the National Environmental Justice 
Advisory Council (NEJAC) to the U.S. EPA 
titled, “Reducing Air Emissions Associated 
With Goods Movement: Working Towards 
Environmental Justice” contains advice and 
recommendations about how U.S. EPA can 
most effectively promote strategies in part-
nership with federal, state, tribal, and local 
government agencies and other stakeholders 
to identify, mitigate, or prevent the dispro-
portionate burden on communities of air 
pollution resulting from goods movement 
(NEJAC, 2009). The NEJAC report encour-
ages a sense of urgency in developing strat-
egies and taking action and advocates for 
additional research with strong community 
involvement and community capacity build-
ing. For this underserved community an 
immediate and great need exists for sustain-
able community improvements that address 
the air quality issues but also consideration 
for the other pressing needs identified by 
community participants as well (Bell & 
Standish, 2005). 

The health and environmental challenges 
faced by this community are most likely a 
common phenomenon faced by communi-
ties in close proximity to major goods move-
ment facilities across the nation. Given the 
gravity of the situation and their challenges, 
the needs of this community and similar 
communities should be addressed by policy 
leaders and advocates taking a Health in 
All Policies Approach (HiAP). According 
to the National Association of County and 
City Health Officials (NACCHO), HiAP is a 
change in the systems that determine how 
policy decisions are developed and imple-
mented to ensure that policy decisions 
do not negatively impact determinants of 
health, but rather strive for beneficial effects 
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(NACCHO, 2013). HiAP is an innovative 
and strategic approach through which poli-
cies are created and implemented, empha-
sizing the need for input and collaboration 
across industry and sectors to ultimately 
achieve common health goals. The enormity 
and complexity of the desperate conditions 
faced by the community residents call for 
the use of a HiAP approach in addressing 
their health and environmental challenges. 
Only through a coordinated effort from 
numerous surrounding key government, 
business, and institutional agencies will 
positive improvements be implemented and 
sustained. Linking community planning to 
goals of increasing population health and 
decreasing exposure to harmful risk fac-
tors can be successfully implemented and 
sustained (Morland, Wing, Diez Roux, & 
Poole, 2002; Pucher & Dijkstra, 2003). A 
combined approach focusing on the goods 
movement communities and prevention that 
addresses the multitude of factors determin-
ing their health will get at the heart of the 
problem that is drastically and negatively 
influencing the health trajectory of the com-
munity members (Bell & Standish, 2005). 

Limitations
Given the qualitative nature of our study, some 
noteworthy limitations are present. The infor-
mation we gained is the opinions of a sample 
of our target community and may not repre-
sent the views of all community members. We 
conducted systematic, theoretical sampling 
to recruit participants from each community 
stratum to accurately represent community 
demographics, however. As a result we man-
aged to recruit an ethnically diverse group of 
community participants, from varying educa-
tional backgrounds and work profiles, includ-
ing the unemployed and homeless. 

Conclusion
Our inquiry was successful in providing 
important insights into the life of commu-
nity members who live adjacent to a rail 
yard that has been identified as a major 
source of pollution. Our findings suggest 
that future efforts to reduce exposure to air 
pollution must take into consideration other 
major community challenges, including 
increased access to health care and a reduc-
tion in community violence. Most impor-
tantly a need exists for a coordinated effort 

of governmental and private entities to stra-
tegically address these challenges and pro-
vide support for this truly underserved and 
isolated community. A systematic approach 

should be taken by policy leaders and advo-
cates with policy development grounded in 
a HiAP addressing communities across the 
nation that are impacted by the goods move-

Community Challenges and Suggestions for Positive Change

Community 
Challenge

Suggestions for Improvement

Noise • Our research team suggests that a larger vegetation border surrounding the 
entire rail yard perimeter would help to reduce noise pollution and strategic 
plant selection has been proven effective for noise reduction (Fan, Zhiyi, Zhujun, 
& Jiani, 2010; Onder & Kockbeker, 2012). The rail yard has contributed funding 
for a vegetation border on a nearby street, and a larger border would be even 
more beneficial. 

• Better insulation and thicker windows would reduce noise, especially for those 
residents living within a few blocks of the rail yard. Quiet Solutions, a California-
based soundproofing manufacturer, has developed a product line that can be 
applied to existing walls to reduce transmission of sound (Manuel, 2005). Since 
most noise complaints were associated with close residential proximity to the 
rail yard, one recommendation was that the San Bernardino Railyard (SBR) 
support and assist nearby residents with the cost of improved insulation and new 
windows for their homes. 

• Participants requested that the rail yard consider adjusting rail yard schedules to 
decrease overnight traffic, when most residents are sleeping. 

• Our research team suggested universities and research institutions possibly 
conduct systematic assessments to monitor noise pollution around the rail yard 
and throughout the community and identify steps to mitigate impact and improve 
community health and quality of life. 

Poor air quality • Currently a small vegetation border exists between the rail yard and some homes. 
To improve air quality and reduce noise, a carefully planned, robust vegetation 
border should be planted to surround the perimeter of the rail yard, especially 
in areas where homes share a retaining wall with the rail yard. With strategic 
planning, urban vegetation has been shown to reduce atmospheric pollutants 
(Morani, Nowak, Hirabayashib, & Calfapietraa, 2011; Nowak, 2000; Nowak, Crane, 
& Stevens, 2006). 

• Community members suggested moving the entrance of the SBR to a location 
farther away from homes. Community participants reported that this has been 
requested many times but has not been implemented. The relocation of the 
entrance to the SBR should be reevaluated and a top priority.

• Community participants suggested that the rail yard should take an active role in 
monitoring and reducing the idling of semitrailer trucks in residential areas. 

• Participants requested increased use of less polluting, “clean engines” at SBR. 
Though these engines are increasingly used at the SBR, they rotate through all 
the company’s facilities nationwide, potentially spending less time at SBR, which 
is the rail yard most closely located to a densely populated residential area. No 
official reporting on their use is available. The National Environmental Justice 
Advisory Committee (NEJAC) report to the U.S. Environmental Protection Agency 
advocates for accelerated introduction of existing cleaner technologies and 
systems by providing needed resources using incentives, regulatory actions, and 
technical assistance (NEJAC, 2009).

• The research team recommends an increase in air quality monitoring 
throughout the residential area near the SBR and additional health research to 
better understand exposures and to inform strategies for exposure mitigation. 
The NEJAC report advocates for additional research with strong community 
involvement to accelerate exposure reduction activities (NEJAC, 2009). 

• Policy development and exposure mitigation strategies are needed for schools 
and child care facilities currently residing in close proximity to a major goods 
movement source. 

TABLE 3
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ment industry. As we all are the beneficia-
ries of inexpensive goods shipped through 
this and other container yards, we have an 
ethical obligation to support positive com-
munity improvements for those who carry 
an undue health burden as a side effect of 
our access to inexpensive goods. 
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Suggestions for Improvement
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Mobile clinics are effective in reaching underserved communities and providing 
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Introduction
On February 24, 2012, the California Depart-
ment of Public Health (CDPH) notified 
the Long Beach Department of Health and 
Human Services (LBDHHS) of three culture-
confirmed cases of Salmonella enterica sero-
type Typhimurium with indistinguishable 
pulsed-field gel electrophoresis (PFGE) pat-
terns. Two cases were siblings aged three and 
one with symptom onsets of January 20 and 
January 24, respectively. The third patient 
was an 83-year-old male with an onset of 
February 2 who was hospitalized and had 
since recovered. Between January and April 
2012, a total of 19 case patients who were 
residents of or traveled to the city of Long 
Beach, California, were identified as hav-
ing indistinguishable PFGE patterns to the 
original three cases. A detailed investigation 

among the Epidemiology, Laboratory, and 
Environmental Health Food Programs at the 
LBDHHS along with CDPH revealed that the 
source was likely due to consumption of food 
prepared by an infected food handler working 
at two local restaurants. This article describes 
the details of the investigation that led to the 
infected food handler.

Methods
The LBDHHS requires that both laboratories 
and health care providers report all laboratory-
confirmed Salmonella cases involving Long 
Beach residents. The Epidemiology Program 
then investigates each case by contacting the 
patient and administering a standard ques-
tionnaire based on possible exposures for the 
given incubation period. If any obvious expo-
sures arise, the case is referred to the Environ-

mental Health Food Program for follow-up of 
any suspect food establishments. All positive 
Salmonella isolates submitted to the LBDHHS 
Public Health Lab (PHL) are strain typed and 
then sent to CDPH Microbial Diseases Labora-
tory (MDL) for PFGE analysis.

When the third case of S. Typhimurium 
with the matching PFGE pattern was reported, 
an outbreak investigation was initiated. Out-
break cases were defined as having laboratory-
confirmed S. Typhimurium with XbaI pattern 
JPXX01.1129. Probable cases were defined as 
diarrhea or gastrointestinal illness in a person 
who was epidemiologically linked to a previ-
ously confirmed case. A 300-question hypoth-
esis-generating questionnaire was developed 
and administered to outbreak cases as they 
were reported to LBDHHS.

Initial analysis of cases associated with the 
outbreak showed several common grocery 
stores and restaurants due to the fact that 
many cases reported dining and shopping 
in the same neighborhood of Long Beach. 
All interviewed cases either lived in or had 
visited Long Beach during their incubation 
period. The Environmental Health Food Pro-
gram inspected food establishments that had 
been named by five or more cases. No sig-
nificant findings were reported. On February 
27, a neighboring jurisdiction reported a case 
with a PFGE match to that of the outbreak. 
The case had eaten at a Restaurant A in Long 
Beach within 24 hours of her onset of symp-
toms. Restaurant A is located in the same 
neighborhood that many other cases had 
reported frequenting, and several of these 
other cases had reported eating at Restaurant 
A during their incubation periods.

Abst ract  Between January and April 2012, the city of 

Long Beach Department of Health and Human Services investigated 

an outbreak involving 19 case patients who had tested positive for 

Salmonella enterica serotype Typhimurium with indistinguishable 

pulsed-field gel electrophoresis patterns. All cases were residents 

of or traveled to the city of Long Beach, California, during their 

incubation period, and the majority of patients reported eating at 

one of two restaurants in Long Beach. This article describes the 

outbreak investigation that traced the source to an asymptomatic 

food handler working at both restaurants and highlights the 

importance of maintaining a high index of suspicion for food 

handlers when faced with local outbreaks of diarrheal illness.

JEH9.14_PRINT.indd   18 8/7/14   2:44 PM



September 2014 • Journal of Environmental Health 19

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

On March 20, 2012, an environmental
health specialist performed an onsite consul-
tation with the owner of Restaurant A. The
owner was asked several questions about
symptomatic employees, food suppliers,
and any knowledge of employees working at
other food facilities. In addition, food tem-
peratures were taken and general sanitation
practices were evaluated. Initially, no signifi-
cant findings occurred.

An Internet search of a popular Web site
used to rate local restaurants revealed the
owner of Restaurant A also owned another
local restaurant (Restaurant B). During the
investigation, Restaurant B was named by two
cases. On March 26, an environmental health
inspection of Restaurant B identical to that of
Restaurant A showed no significant findings.
Upon further questioning, the owner stated
that two of his employees worked as cooks at
both Restaurants A and B.

On April 3, questionnaires were adminis-
tered to the employees of Restaurant A about
recent diarrheal illness, job responsibilities,
and other potential exposures. All employees
(n = 16) were asked to submit stool samples.
Several slow-moving food items were col-

lected and submitted to LBDHHS PHL for
Salmonella testing. On April 5, employees
at Restaurant B (n = 25) were also asked to
complete the same questionnaire and submit
specimens, and several food items were col-
lected for testing.

Results
This outbreak totaled 15 confirmed cases (14
primary, 1 secondary) and 4 probable cases.
The median age was 19 years (range: 1–93
years). Onset of symptoms ranged from Janu-
ary 10, 2012, to April 2, 2012. The median
incubation period was three days (range:
0.5–8 days) and median duration of illness
was seven days (range: 4–30 days). Two hos-
pitalizations were reported with zero deaths.

The LBDHHS administered hypothesis-
generating questionnaires to 12 (86%) of
the primary cases (n = 14). Nine (75%) cases
reported eating at Restaurant A and two
(17%) had an association with Restaurant
B. No common menu items were reported at
either location.

On April 10, the LBDHHS PHL reported
that one of the two employees who worked
at both Restaurants A and B had tested posi-

tive for Salmonella. He was immediately
notified and excluded from work. CDPH
MDL found the employee’s Salmonella PFGE
pattern to match that of the outbreak strain.
All other employees at both Restaurant A
and B tested negative for Salmonella. All
food items sampled from both restaurants
were also negative.

The results of the employee question-
naire at Restaurant A showed that five (31%)
employees recalled experiencing diarrheal
illness in the last six months, and 15 (94%)
reported eating the restaurant’s food on a
weekly basis. None of the employees at
Restaurant B reported diarrheal illness, yet
100% reported eating the restaurant’s food.
Of all employees at both locations, 27% had
a second job that required food handling at
another location.

No new cases have been reported since
the exclusion of the index case. The Envi-
ronmental Health Food Program followed up
with employees at both restaurants to rein-
force proper hand washing and food safety
practices. The index case submitted weekly
stool specimens and was cleared to return to
work after producing two consecutive stool
specimens that were negative for Salmonella.
Testing of employees, regardless of history,
is an important means to end transmission
of salmonellosis to customers and other
employees in food facility outbreaks (Hedi-
can et al., 2010).

Discussion
An estimated 48 million illnesses occur
each year in the U.S. that are attributed to
contaminated food (Scallan et al., 2011).
Nontyphoidal Salmonella is the second most
common pathogen (after norovirus) and
the leading cause of hospitalizations and
deaths involving foodborne illness (Cen-
ters for Disease Control and Prevention,
2011). Food handlers have been implicated
as sources of past Salmonella outbreaks, yet
this particular outbreak differs in that the
infected employee worked at two separate
food establishments.

This outbreak involved an asymptomatic
food handler infected with S. Typhimurium
and employed as a food handler at two local
restaurants (Restaurant A and B), infecting
19 people over four months (Figure 1). The
burden of this outbreak was likely higher,
as it is estimated that for every case of lab-

Number of Primary and Secondary Cases (Confirmed and Probable) 
Including the Index Case, by Week of Illness Onset, Long Beach, 
California, 2011–2012
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oratory-diagnosed Salmonella, 38.6 cases are 
unreported because of failure to seek medical 
care or underreporting by doctors and labo-
ratories (Voetsch et al., 2004). If that number 
were attributed to these cases, it would bring 
the potential number of people infected to 
733 over a four-month period.

Case numbers remained low over a period 
of four months, averaging one case per week. 
Outbreaks involving infected food handlers 
can often be difficult to detect due to their 
slow-moving nature and lack of implicated 
food items due to the variety of food ingredi-
ents a food handler contacts during any given 
shift (Greig, Todd, Bartleson, & Michaels, 
2007). The role of PulseNet and PFGE typing 
by CDPH MDL was crucial in detecting the 
outbreak and monitoring its progression and 
has proven vital in detecting past foodborne 
outbreaks (Swaminathan et al., 2006).

This outbreak demonstrates the impor-
tance of considering multiple venues when a 
food handler is suspected as the source of a 
foodborne outbreak. It is common for those 
working in food service to be employed at 
more than one food establishment. In fact, 
27% of employees interviewed in this out-
break reported working at an additional loca-
tion that required food handling.  

Foodborne outbreaks involving an impli-
cated food handler are often due to a combina-
tion of asymptomatic shedding and poor hand 
washing practices, as was the case here (Craig 
et al., 1991). In retrospect, the employee had 
recalled acute gastrointestinal illness in Decem-
ber 2011 but became asymptomatic soon after. 
California law mandates that those diagnosed 
with Salmonella and employed in sensitive 
occupations (e.g., restaurants, daycare cen-
ters) must be restricted or excluded from work 
until cleared by the local health officer or local 
enforcement agency. While this protects the 
public from medically diagnosed food handlers 
who may be asymptomatic shedders, it does 
not account for the vast majority of people who 
contract Salmonella but never seek medical care 
(Voetsch et al., 2004).  

The implicated employee in this outbreak 
did not receive medical care when he was ill; 
thus, no opportunity existed for public health 
intervention. In addition, five other employ-
ees at Restaurant A were asymptomatic upon 
questioning but recalled acute gastrointestinal 
illness in the past six months. None sought 
medical care during their illness. It is possible 
that they too had been infected with the out-
break strain and could have been sources of 
earlier cases involved in the outbreak.

Conclusion
Without being declared negative for Salmonella
by a public health laboratory, an infected food 
handler returning to work may be asymptom-
atic but still shedding bacteria. Since it would 
be nearly impossible to account for asymptom-
atic shedders, strictly enforced hand washing 
practices and self-reporting of gastrointestinal 
illness are imperative to prevent further spread 
of disease in these cases.  
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Introduction 
The U.S. bivalve industry produces oysters, 
clams, and mussels, which are filter feeders 
that concentrate potentially harmful con-
stituents (e.g., metals, pathogens). To protect 
the public from consumption of contami-
nated shellfish the Interstate Shellfish Sani-
tation Conference, a national organization 
of state health regulators from coastal shell-
fish-producing states and inland shellfish-
consuming states, along with the Food and 
Drug Administration establish regulations 
for uniform application of shellfish regula-
tions under the National Shellfish Sanitation 
Program (NSSP) (NSSP, 2009). 

NSSP mandates that shellfish authorities 
close shellfish harvest if growing area water 
quality drops below food safety levels (NSSP, 
2009). NSSP uses an indicator group of bacte-
ria, fecal coliform, to assess the potential that 

human pathogens may be present due to fecal 
contamination. Bacterial contaminations are 
expressed using the units of most probable 
number per 100 milliliters (MPN/100 mL) 
(Clem, 1994). NSSP uses a “14/43” standard 
for fecal coliform concentration. This means 
that the fecal coliform median, or geometric 
mean, must not exceed 14 MPN/100 mL; the 
estimated 90th percentile should not exceed 
43 MPN/100 mL; and no more than 10% of 
fecal coliform samples taken may exceed 43 
MPN/100 mL for a five-tube test.

The Texas Department of State Health 
Services (TDSHS) regulates shellfish harvest 
in “approved” or “conditionally approved” 
areas of 19 bays (TDSHS, 2010). This article’s 
focus is on conditionally approved shellfish 
areas located in Galveston, Trinity, Matago-
rda, Carancahua, Lavaca, Tres Palacios, and 
San Antonio bays. We used the Pearl sani-

tation model to analyze fecal coliform data 
sets maintained by TDSHS to determine if 
the shellfish closure rules actually use the 
NSSP standard of 14/43 MPN/100 mL, or 
the Pearl limits of 8/26 MPN/100 mL for a 
five-tube test. Previous studies in Oakland 
Bay, Washington (Conte & Ahmadi, 2012), 
and in Humboldt Bay, California (Conte & 
Ahmadi, 2013), support the hypothesis that 
the NSSP limit of 43 MPN/100 mL is not an 
adequate safeguard against consuming bio-
logically contaminated shellfish. The NSSP 
43 MPN/100 mL limit should be reduced 
to the Pearl limit of 26 MPN/100 mL estab-
lished by the Pearl model.

In our study, our objectives were to use the 
Pearl model to analyze TDSHS fecal coliform 
data sets to determine if the shellfish closure 
rules actually use the NSSP 14/43 standard 
or the Pearl limits of 8/26 MPN/100 mL for a 
five-tube test, and to use the Pearl model to 
determine which of the two parameters (geo-
metric mean or estimated 90th percentile) is 
a more sensitive tool to detect the contami-
nation status of shellfish growing areas.

Materials and Methods
The sites used for our study are condition-
ally approved shellfish areas of Galveston 
and Trinity bays (Galveston Bay complex); 
Matagorda, Carancahua, Lavaca, and Tres 
Palacios bays (Matagorda Bay complex); and 
San Antonio Bay (National Wildlife Federa-
tion, 2004) (Figure 1). 

Closure Rules
Under a conditionally approved closure rule, 
an area is open for harvest unless a predefined 
event occurs, which can elevate fecal coliform 
concentrations above acceptable levels (e.g., 
rainfall or river stage). At that time, harvest 

Abst ract  The U.S. National Shellfish Sanitation Program (NSSP) 

14/43 standard states that conditionally approved shellfish growing areas 

must be closed for harvest when the geometric mean of fecal coliform concen-

tration exceeds the NSSP limit of 14 most probable number (MPN)/100 mL, 

or the estimated 90th percentile of fecal coliform concentrations exceeds 43 

MPN/100 mL for a five-tube test. The authors hypothesized that the NSSP 

14/43 standard is not sufficient to protect the public from risks from con-

sumption of biologically contaminated shellfish and the standard should be 

modified to 8/26 MPN/100 mL. To verify this hypothesis, the authors analyzed 

fecal coliform data from conditionally approved shellfish harvest areas of 

seven Texas bays using the Pearl sanitation model. Results showed that the 

shellfish closure rules mandated by the Texas Department of State Health 

Services actually enforced the “Pearl” limits of 8/26 MPN/100 mL, and not the 

NSSP limit of 14/43 MPN/100 mL. 
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ceases for a predetermined period or after sub-
sequent sampling (fecal coliform) shows the
area is safe to reopen (Jensen & Su, 1992).
Table 1 shows the closure rules for the 11 con-
ditionally approved growing areas located in
the seven study bays. Closure triggers must
exceed these values for closure processes to
begin. Closure of an area is effective at 12:01
a.m. on the following day. For example, if the
triggers exceed the thresholds for a growing
area on Tuesday, the closure will start at 12:01
a.m. on Wednesday.

Inputs
Two kinds of data are required for input to
the Pearl model: fecal coliform data and clo-
sure journals.

Fecal Coliform Data Set
The fecal coliform data set consists of 6,865
fecal coliform samples collected by TDSHS
from 52 shellfish sampling stations in the
seven Texas bays from April 30, 2001, to
December 9, 2010. Four sampling stations did
not have the required minimum of 30 samples
and therefore were excluded from the analysis.

Each record in the Texas database has 21
fields. We used seven essential fields for this
analysis: location, growing area, sampling
station, date, time, fecal coliform concen-
tration in MPN/100 mL, and closure status
(open/closed).

Closure Journal
Pearl uses a closure journal, which is a list of
closure periods for a specific growing area. A
record in the closure journal has six essential
fields: location, growing area, closure starting
date, closure starting time, duration in days,
and comments (reason for triggering the clo-
sure). Instead of a separate closure journal,
TDSHS adds a special field (closure status)
to the fecal coliform data set to indicate the
closure status of the shellfish growing area
at the time of sampling. The Pearl model has
the ability to use such embedded closure data
instead of separate closure journals.

Calculation
Before performing calculations, Pearl divided
the fecal coliform data set into three subsets:
open subset (3,268 samples), collected when
the areas were open under the existing clo-
sure rules; closed subset (3,597 samples),
collected when the areas were closed for har-

Map of Texas Showing Galveston Bay Complex, Matagorda Bay 
Complex, and San Antonio Bay

San Antonio Bay

Corpus Christi

Victoria

Houston

Austin

Port
Arthur

San Antonio

Matagorda Bay
Complex

Galveston Bay
Complex

FIGURE 1

Shellfish Sanitation Closure Rules for Conditionally Approved 
Shellfish Harvest Areas in Texas Bays

Growing Area Closure Rule

Galveston Bay area 1 7-day cumulative rainfall > 70 mm (2.75 in.) at San Leon municipal utility district (MUD).
Galveston Bay area 2 7-day cumulative rainfall > 70 mm (2.75 in.) at Baytown West MUD or  

Trinity River > 7.32 m (24 ft.) at Liberty gauge.
Galveston Bay area 3 7-day cumulative rainfall > 70 mm (2.75 in.) at Baytown West MUD or  

Trinity River > 7.32 m (24 ft.) at Liberty gauge.
Galveston Bay area 4 7-day cumulative rainfall > 70 mm (2.75 in.) at Anahuac or  

Trinity River > 7.32 m (24 ft.) at Liberty gauge.
Matagorda Bay Colorado River stage > 4.27 m (14 ft.) at Bay City gauge.
Tres Palacios Bay 7-day cumulative rainfall > 32 mm (1.25 in.) at Palacios Airport.
Carancahua Bay 7-day cumulative rainfall > 63.5 mm (2.5 in.) at Port Lavaca rain gauge.
Lavaca Bay area 1 7-day cumulative rainfall > 32 mm (1.25 in.) at Port Lavaca rain gauge or  

Lake Texana release > 12,613 hectare/m/day (9,500 acre feet per/day).
Lavaca Bay area 2 7-day cumulative rainfall > 32 mm (1.25 in.) at Port Lavaca rain gauge or  

Lake Texana release > 12,613 hectare/m/day (9,500 acre feet per/day).
Lavaca Bay area 3 7-day cumulative rainfall > 51 mm (2.00 in.) at Port Lavaca rain gauge.
San Antonio Bay Guadalupe River stage > 7.32 m (24 ft.) at DuPont gauge.

Note: Triggers must exceed these values for closure process to begin. Closure of an area is effective at 12:01 a.m. the 
following day. Example: exceed criteria on Tuesday, can close effective 12:01 a.m. on Wednesday. Texas Parks and 
Wildlife Department personnel enforce closure, but must be informed before 12 p.m. or closure may be postponed an 
additional day. Preferable prior notice is between 12 and 24 hours.

TABLE 1
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vest under the existing closure rules; and the
original data set (6,865 samples), maintained
as the combined set. Fecal coliform samples
for each sampling station are organized into
continuous groups, each with 30 samples, as
required by NSSP (NSSP, 2009). For each
continuous group, four statistics (geometric
mean, estimated 90th percentile, upper limit
of geometric mean, and upper limit of esti-
mated 90th percentile) are calculated using
the Pearl equations (Conte & Ahmadi, 2012,
2013). Using the four statistics, the Pearl
model calculates the Pearl limit for estimated
90th percentile, which is 23 MPN/100 mL for
a five-tube test (Conte & Ahmadi, 2013).

For each sampling station, growing area,
or bay an additional parameter (percent true
negative index) is calculated using the fol-
lowing equation:

100*TN/T
TN (true negatives) denotes the number

of estimated 90th percentile values below the
Pearl limit of 26 MPN/100 mL and T (Total)
denotes the total number of estimated 90th
percentile values.

The percent true negative index is a value
between 0% and 100%. A value of 100%
means all the estimated 90th percentile val-
ues are below the Pearl limit of 26 MPN/100
mL and harvesting and consuming shellfish is
safe. A value of less than 100% means some of
the estimated 90th percentile values are above
the Pearl limit of 26 MPN/100 mL and con-
sumption of shellfish is potentially unsafe.

Results and Discussion
We first used the Pearl model to detect harvest
areas at risk for fecal coliform contamination
by applying the model’s estimated 90th per-
centile Pearl limit of 26 MPN/100 mL in place
of the NSSP limit of 43 MPN/100 mL. Using
Pearl’s new parameter, shellfish growing areas
in which the estimated 90th percentile values
of fecal coliform concentrations exceed the
Pearl limit are not considered safe for harvest,
and a correctional option is to tighten the
closure rules. Shellfish growing areas whose
fecal coliform concentrations fall below the
Pearl limit are safe for harvest. If the values
are substantially lower, relaxing the closure
rules may be possible. The numerical value of
the Pearl limit is determined by sample size,
significance level, and the NSSP limit, as dis-
cussed in Conte and Ahmadi (2013).

Pearl’s outputs are produced in a series
of scattergrams and bar graphs, which can
be used to identify sanitation problems, the
magnitude of the problems, when the prob-
lems occur, and specific sampling stations
where problems occur. Figure 2 shows a scat-
tergram of the estimated 90th percentile val-
ues of fecal coliform concentrations collected
from conditionally approved areas in all seven
bays during both the open and closed periods
from April 30, 2001, to December 9, 2010.
In the creation of this scattergram, no closure
rules were applied. This demonstrates the
necessity for closure rules, as numerous data
points of the estimated 90th percentile values
of fecal coliform concentrations appear above
the NSSP limit and the Pearl limit through-
out the study period. Without closure rules,
a substantial number of harvested shellfish
would have been unsuitable for human con-
sumption as demonstrated by the position of
these data points in the scattergram.

Figure 3 shows a scattergram of the esti-
mated 90th percentile values during open
periods in all seven study bays during the
study period and when closure rules were in
effect. Of note, during the study period and
currently, no changes were made to the NSSP
guide for the control of molluscan shellfish
about methods, standards, frequency of col-
lecting and analyzing fecal coliform samples,
or the equations used in the statistical analy-
sis of data sets. Although NSSP regulations
allow shellfish growing areas to be open for
harvest when the estimated 90th percentile of
fecal coliform concentrations is in the range
of 0 to 43 MPN/100 mL as shown by Figure
3, about 97% of the estimated 90th percentile
values were in the true negative zone below
the Pearl limit of 26 MPN/100 mL. Figure 3
also shows the magnitude of the problems
and specifically a period between 2003 and
2005 when estimated 90th percentile samples
appear in the true positive zone (exceeded

Scattergram of the Estimated 90th Percentile of Fecal Coliform 
Concentrations During Both the Open and Closed Periods in Seven 
Texas Bays

The bays are Galveston, Trinity, Matagorda, Carancahua, Lavaca, Tres Palacios, and San Antonio, from April 30, 2001, 
 to December 9, 2010, when no closure rules are applied.
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the NSSP limit) and between 2004 and 2008
when some samples exceeded the Pearl limit.

Pearl was used to isolate and identify spe-
cific sampling stations in which estimated 90th
percentile values of fecal coliform concentra-
tions exceeded the Pearl limit of 26 MPN/100
mL (Table 2). Forty-two stations show per-
cent true negative values of 100%, indicating
that all estimated 90th percentile values of
fecal coliform concentrations of these stations
appear in the true negative zone, representing
no fecal-contaminated shellfish. Six stations
show percent true negative values less than
100%, indicating potential health risk from
shellfish. Stations in Galveston Bay (0016,
00329, and 0308A), Trinity Bay (0058), and
Lavaca Bay (00006 and 00007) have less than
100% true negative values. The range of per-
cent true negative values for these six stations
is from 40% to 96.10%.

Figures 4a through 4f are Pearl output scat-
tergrams showing the estimated 90th percen-

tile values of fecal coliform concentrations
and their upper limits during open periods of
the six problematic stations located in three
of the bays during our study.

Figure 4a, an analysis of Galveston Bay
Station 00116 open periods, shows the esti-
mated 90th percentile values of fecal coliform
concentrations exceeding the Pearl limit
from 2004 to 2006, and their corresponding
upper limits exceeded the NSSP limit of 43
MPN/100 mL during the same period. The
estimated 90th percentile values located just
below and above the Pearl limit from 2006
into 2007 and their corresponding upper lim-
its reflected the same pattern relative to the
NSSP limit. Beginning in 2007 through 2009,
the estimated 90th percentile values drop
below the Pearl limit and their correspond-
ing upper limits all appear in the false nega-
tive zone between 26 and 43 MPN/100 mL.
By 2010 the estimated 90th percentile values
appear less than 10 MPN/100 mL, indicating

the potential for relaxing the closure rule,
depending on bay circumstances not appar-
ent in our study.

Figure 4b shows the estimated 90th per-
centile values of fecal coliform concentra-
tions and their upper limits in an analysis
of Galveston Bay station 00329 open peri-
ods. Using Pearl parameters, station 00329
showed only one potential troubling period,
in 2002 when the estimated 90th percentile
values and their upper limits were close to the
Pearl limit and the NSSP limit, respectively.
From mid-2002 through mid-2004 both esti-
mated 90th percentile and upper limit values
appeared well within the Pearl safety zones.
From mid-2004 through mid-2007 and mid-
2007 and 2010 two adjustments appeared, in
either the closure rules or bay circumstances,
that dropped the values substantially below
the Pearl limit. This suggests the potential for
rule relaxation, depending on circumstances
not apparent in our study.

Figure 4c shows a scattergram of the open
periods at station 0308A of Galveston Bay
during our study. A pattern similar to that
of station 00329 was revealed except the
problem period appeared in the first part of
2004. A two-stage drop in the estimated 90th
percentile of fecal coliform concentrations
and their upper limits appeared from mid-
2005 through mid-2007 and between mid-
2007 through mid-2010. The latter drop in
both the estimated 90th percentile and cor-
responding upper limits below 10 MPN/100
mL suggest the potential for relaxing the clo-
sure rule for this area.

Figure 4d shows a scattergram of the open
periods at Trinity Bay station 0058F dur-
ing our study. Applying Pearl parameters,
the scattergram reveals problems from early
2007 and extending into early 2008, where
the estimated 90th percentile values were at
or exceeded the Pearl limit, and their cor-
responding upper limits exceeded the NSSP
limit. A marked improvement appeared in
early 2009, when both the estimated 90th
percentile and their upper limits appeared
below the Pearl limit.

Figure 4e shows a scattergram of the open
periods in Lavaca Bay station 00006 during
our study. Sanitation conditions began well in
December 2004, as demonstrated by the posi-
tions of the data points for the estimated 90th
percentile and their upper limits positioned
below the Pearl limit. Using Pearl parameters,

Scattergram of the Estimated 90th Percentile of Fecal Coliform 
Concentrations During the Open Periods in Seven Texas Bays

The bays are Galveston, Trinity, Matagorda, Carancahua, Lavaca, Tres Palacios, and San Antonio, from April 30, 2001,  
to December 9, 2010, when closure rules are in effect.
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sanitation conditions worsened abruptly in 
early 2005, as data points for the estimated 
90th percentile appear at the Pearl limit, but 
their upper limits appearing above the NSSP 
limit. Conditions improved slightly from 2005 
through 2006. Beginning in the winter of 
2007, three distinct improvements in sanita-
tion conditions appeared as observed by the 
pattern of the estimated 90th percentile values 
and their corresponding upper limits. The 
data point values dropped beginning in about 
April and continuing through August 2007. A 
second drop occurred in February and contin-
ued through June 2008. A final drop occurred 
in June 2008 through December 2010. These 

drops may reflect changes in the closure rules 
or environmental circumstances at this station. 

Figure 4f shows a scattergram of the open 
periods at station 00007 of Lavaca Bay during 
the study period. The pattern of estimated 
90th percentile values of fecal coliform con-
centrations and their upper limits show con-
taminated conditions from mid-2003 until 
the spring of 2005. From the spring of 2005 
through 2010, the position of the data points 
demonstrate that sanitation conditions 
met both the NSSP standard and the Pearl 
parameters, as the estimated 90th percentile 
values appeared below the Pearl limit of 26 
MPN/100 mL, and their corresponding upper 

limits appeared at about the Pearl limit. The 
appearance of the estimated 90th percentile 
fecal coliform value data points appearing 
below 10 MPN/100 mL indicates potential 
for relaxing the closure rule if other bay cir-
cumstances allow.

Figures 4a through 4f show that although 
the six problem stations identified by the 
percent true negative index had sanitation 
problems in the initial periods of our study, 
TDSHS either made adjustments to their bay 
management programs that were reflected 
in the improvement of sanitation conditions 
during the latter periods or environmental 
conditions improved in the production bays.

Percent True Negative Indices for Fecal Coliform Samples Collected During Open Periods From 48 Stations 
in Seven Bays in Texas

# Region Station TPa FNa TNa Total TN%a

1 Carancahua Bay CAR:00001 0 0 35 35 100.00
2 Carancahua Bay CAR:00002 0 0 35 35 100.00
3 Carancahua Bay CAR:00003 0 0 34 34 100.00

  Total 0 0 104 104 100.00
4 Galveston Bay GAL:00116 0 15 10 25 40.00
5 Galveston Bay GAL:00251 0 0 74 74 100.00
6 Galveston Bay GAL:00263 0 0 76 76 100.00
7 Galveston Bay GAL:00284 0 0 76 76 100.00
8 Galveston Bay GAL:00286 0 0 77 77 100.00
9 Galveston Bay GAL:00312 0 0 75 75 100.00

10 Galveston Bay GAL:00326 0 0 76 76 100.00
11 Galveston Bay GAL:00329 0 3 74 77 96.10
12 Galveston Bay GAL:00332 0 0 77 77 100.00
13 Galveston Bay GAL:00349 0 0 75 75 100.00
14 Galveston Bay GAL:0308A 0 3 74 77 96.10

   Total 0 21 764 785 97.32
15 Lavaca Bay LAV:00003 0 0 36 36 100.00
16 Lavaca Bay LAV:00006 0 5 38 43 88.37
17 Lavaca Bay LAV:00007 12 2 29 43 67.44
18 Lavaca Bay LAV:00024 0 0 37 37 100.00
19 Lavaca Bay LAV:00041 0 0 14 14 100.00
20 Lavaca Bay LAV:0016A 0 0 43 43 100.00

 Total 12 7 197 216 91.20
21 Matagorda Bay MAT:00012 0 0 28 28 100.00
22 Matagorda Bay MAT:00013 0 0 27 27 100.00
23 Matagorda Bay MAT:00014 0 0 28 28 100.00
24 Matagorda Bay MAT:00018 0 0 7 7 100.00

 Total 0 0 90 90 100.00

TABLE 2

# Region Station TP FN TN Total TN%

25 San Antonio Bay SAN:00011 0 0 28 28 100.00
26 San Antonio Bay SAN:00019 0 0 28 28 100.00
27 San Antonio Bay SAN:00100 0 0 28 28 100.00

 Total 0 0 84 84 100.00
28 Tres Palacios Bay TRP:00005 0 0 47 47 100.00
29 Tres Palacios Bay TRP:00009 0 0 46 46 100.00
30 Tres Palacios Bay TRP:00011 0 0 47 47 100.00
31 Tres Palacios Bay TRP:00014 0 0 46 46 100.00
32 Tres Palacios Bay TRP:00017 0 0 47 47 100.00
33 Tres Palacios Bay TRP:00019 0 0 47 47 100.00
34 Tres Palacios Bay TRP:00027 0 0 46 46 100.00

 Total 0 0 326 326 100.00
35 Trinity Bay TRI:00058 0 0 20 20 100.00
36 Trinity Bay TRI:00060 0 0 15 15 100.00
37 Trinity Bay TRI:00061 0 0 19 19 100.00
38 Trinity Bay TRI:00065 0 0 18 18 100.00
39 Trinity Bay TRI:00070 0 0 21 21 100.00
40 Trinity Bay TRI:00073 0 0 19 19 100.00
41 Trinity Bay TRI:00081 0 0 19 19 100.00
42 Trinity Bay TRI:00088 0 0 27 27 100.00
43 Trinity Bay TRI:00100 0 0 19 19 100.00
44 Trinity Bay TRI:00108 0 0 19 19 100.00
45 Trinity Bay TRI:0023A 0 0 20 20 100.00
46 Trinity Bay TRI:0058B 0 0 20 20 100.00
47 Trinity Bay TRI:0058F 0 5 15 20 75.00
48 Trinity Bay TRI:1316B 0 0 15 15 100.00

  
 

Total 0 5 266 271 98.15
Grand total 12 33 1831 1876 97.60

Note: Collection from April 30, 2001, to December 9, 2010. The indices are calculated for individual stations, individual bays, and all of the shellfish bays.
aTP = true positive values; FN = false negative values; TN = true negative values; TN% = percent true negative index. 
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To determine which of the two parameters 
(geometric mean or estimated 90th percen-
tile) is a more sensitive tool to determine the 
fecal contamination status of shellfish grow-

ing areas, we also used the Pearl model to ana-
lyze the geometric mean of the fecal coliform 
concentrations. Using the same six prob-
lematic stations detected by the percent true 

positive index (estimated 90th percentile), 
we compared the analysis of geometric mean 
during open periods for each station against 
results of the analysis of estimated 90th per-

Scattergram of the Estimated 90th Percentile of Fecal Coliform Concentrations and Their Upper Limits 

During the open periods from April 30, 2001, to December 9, 2010, at the following problematic stations: stations 00116, 00329, and 0308A of Galveston Bay; station 0058F of Trinity Bay; 
and stations 00006 and 0007 of Lavaca Bay. 
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centile for the same stations. In all six prob-
lem stations, the resulting scattergrams (Fig-
ures 5a–5f) illustrated that all the geometric
mean values of fecal coliform concentrations

and their upper limits appear below the NSSP
limit of 14 MPN/100 mL during the study
period. Hypothetically, using geometric mean
analysis alone would result in no closure

periods during the study period. When com-
pared to results of an analysis of estimated
90th percentile fecal coliform values (Fig-
ures 4a–4f), results show that each problem

Scattergram of the Geometric Mean of Fecal Coliform Concentrations and Their Upper Limits 

During the open periods from April 30, 2001, to December 9, 2010, at the following problematic stations: stations 00116, 00329, and 0308A of Galveston Bay; station 0058F of Trinity Bay; 
and stations 00006 and 0007 of Lavaca Bay. 
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station area should have been closed during
part of the study period, and identify the spe-
cific period when the area should have been
closed. Figures 5a–5f also illustrate that all
the geometric mean values of fecal coliform
concentrations appear below the Pearl limit
of 8 MPM/100 mL in the six bays through-
out the study period. Their upper limits also
appear below 8 MPN/100 mL except in Fig-
ure 5f, in which the upper limits appear at or
above 8 MPN/100 mL until early 2006.

Conclusion
The Pearl analyses of the Texas fecal coliform
data sets for conditionally approved areas in the
seven bays demonstrate a strikingly similar pat-
tern to results observed in both Oakland Bay,
Washington (Conte & Ahmadi, 2012), and
in Arcata Bay, California (Conte & Ahmadi,
2013). In all three studies, the vast majority of
fecal coliform data points for the estimated 90th
percentile values appear below the Pearl limit of
26 MPN/100 mL for a five-tube test, and their
upper limits appeared below the NSSP limit of

43 MPN/100 mL. The shellfish closure rules
applied by TDSHS resulted in 97.6% of the
estimated 90th percentile values of fecal coli-
form data points appearing below 26 MPN/100
mL, and 100% of the geometric mean values
appearing below 8 MPN/100 mL for a five-tube
test, demonstrating that TDSHS inadvertently
employs the Pearl limits of 8/26 MPN/100 mL
and not the NSSP standard.

In applying the Pearl model, resulting scat-
tergrams graphically illustrate that analysis of
the estimated 90th percentile is the more sen-
sitive tool. In every analysis using geometric
means alone, scattergrams plotted the values
of geometric mean concentrations limits below
the NSSP limit of 14 MPN/100 mL. Hypotheti-
cally, if used as a sole indicator of fecal coli-
form contamination, geometric mean analyses
might encourage opening the bays to harvest
during the entire study period, whereas analy-
ses of the estimated 90th percentile analyses
indicate some closures are justified. Analy-
sis of geometric mean alone is not sensitive
enough to be used as a sole closure tool.

We propose that the existing NSSP 14/43
standard does not adequately protect the
public from consuming contaminated shell-
fish, and the existing NSSP standard should
be adjusted to 8/26 MPN/100 mL for a five-
tube test.
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 G U E S T  C O M M E N TA R Y

One of this century’s many trends 
(to date) has been the mantra that 
emergency plans have little value. 

Although this is not a new concept, the per-
spective came into particular vogue in the 
immediate aftermath of Hurricane Katrina 
in 2005 and has popped up after other no-
table disasters. Pundits rolled out military 
quotations from Moltke (“No plan survives 
first contact with the enemy”) to Eisenhow-
er (“Plans are worthless; planning is every-
thing”), and the U.S. Department of Home-
land Security (DHS) reflexively piled on nu-
merous planning requirements for local and 
state agencies. The fact that most of these 
mandated plans had no connection to hazard 
profile, vulnerability, or local need—much 
like many of the required batch related to ter-
rorism—simply amplified what for many was 
an underlying sense of futility and typified 
DHS’s continued lurching between terrorism 
and hurricanes, not to mention seemingly 
proving the pundits’ point. 

I’m actually not a big fan of most plans, 
especially the ones so long that they make 
one wax nostalgic for a “short” Russian 
novel. The general skepticism toward plans 
has ample justification but it has some seri-
ous flaws as well, so let’s look at where the 
true problems lie.

Lee Clarke (1999) used the term “fantasy 
documents” to discuss the societal roles that 
emergency plans have had. By providing the 
(illusory) impression of control and safety, 
and at least an implicit guarantee of a post-
catastrophe return to normalcy, the existence 
of such plans is meant to reassure us even 
though the assumptions on which they are 
based have no connection to reality. Exam-
ples include many mass evacuation plans 
(particularly those around nuclear reactors) 
and the assumptions underlying much of our 
civil defense program during the Cold War. 

There is absolutely no question that effective 
planning is priceless, but it is a false choice 
between an effective process and a func-
tional product: both serve useful purposes if 
done appropriately. One of the biggest dif-
ferences between the two is that the process 
can be accomplished largely by showing up, 
whereas the product requires commitment 
toward producing something tangible. That’s 
an admitted oversimplification—having the 
right representatives continue to show up 
to build the necessary trust and networks 
is in itself a demonstrable commitment of 
resources—but the point is that a lot fewer 
functional plans seem to be out there than 
networks. Trust and effective networks are 
indeed critical for realistic plans, but only 
go so far by themselves. In addition, military 
plans are based on projecting the behavior of 
a sentient, adaptive opponent; most civilian 
emergency management plans (based on haz-
ards other than terrorism) address consider-
ations related to inanimate “opponents.”

The response to Hurricane Gustav, which 
made landfall in Louisiana three years after 
Katrina, was widely acknowledged to have 
been effective. Florida’s responses to repeated 
storm hits in the summer of 2004 (and in 
other years) were effective, and the fact that 
this is unremarkable is itself noteworthy. The 
coordinated response to the I-35W bridge 
collapse in Minneapolis in August 2007 (a 
tragedy and a mass-casualty incident but 
not a true disaster) was not only effective, 
it displayed the fruit of years of planning, 
training, and targeted grant acquisition in 
the absence of a “motivating” disaster. More 
recently, the coordinated effective response 
to the Boston Marathon bombings in 2013 
demonstrated the value of the combination 
of inclusive planning, targeted training and 
exercises, and “practicing the way we play.” 
Was all of this due to luck or improvisation? 

Both are surely involved in every successful 
response, and such things as no-win scenar-
ios exist, regardless of how good a plan is. 
The mobilizations at every level of govern-
ment for the 2009 H1N1 pandemic tested 
the plans that had been developed over the 
previous several years and demonstrated the 
importance of having such plans in place. 
They weren’t perfect (military aphorisms or 
not, there is no such thing as a perfect plan), 
but they did what plans are supposed to do: 
they kept decision makers from having to 
make everything up as they went along, as 
well as from having to make all of the diffi-
cult decisions under crisis conditions. That
is what plans are for.

So what gives a plan extrinsic and durable 
value?
•	 Scope: clearly define whether the plan 

stops at coordination or is focused on 
operations; assess hazards nonideologi-
cally and focus on how they can affect the 
organization’s ability to carry out its criti-
cal functions, which themselves should 
be defined.

•	 Realism: describe relevant capabilities that 
actually exist and identify gaps where they 
exist; make realistic assumptions based on 
as much evidence as possible (e.g., don’t 
assume that a major metropolitan area can 
be evacuated based on daily commuting 
behavior, or that withholding information 
from the public will prevent panic and 
improve results); solid assumptions do 
not in themselves make a plan, but ill-con-
ceived assumptions will absolutely break 
one—more than any other single factor.

•	 Flexibility: don’t try to list every capability 
or possible scenario (remember that Rus-
sian novel), but design the plan to provide 
a flexible, scalable response organization, 
identifying thresholds and mechanisms for 
activating or escalating the response.

Jeff Rubin, PhD, CEM 
Tualatin Valley Fire & Rescue

In Defense of Emergency Plans
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•	Delineation: clearly identify roles and
responsibilities within the organization
before, during, and after major emergen-
cies and disasters, including any special
authorities requiring an internal or exter-
nal declaration of emergency; take the
opportunity to lay out the organizational
philosophy and priorities and ensure the
plan and associated procedures are consis-
tent with them.

•	Maintenance: keep it current and keep it
relevant, which means testing and updat-
ing it based on exercise and actual inci-
dent results.
Committing to making the plan as use-

ful as the planning is as much a statement
of organizational values as it is prudent
practice. A good plan is really just another
tool: it won’t make a response work by itself

and will never have all of the answers, nor
should it be seen to do so. A bad (or absent)
plan may indeed be overcome by luck,
skill, and improvisation, all of which are
always necessary to some degree. Making
a plan an end in itself, e.g., solely to meet
compliance, to be able to point to a docu-
ment to assuage the public, or just to create
an organizational sense of completion, is a
good recipe for a worthless document and
an inferior response. In apparent response to
the sentiments expressed earlier, the quote
gallery offers the perspective of former Fed-
eral Emergency Management Agency Direc-
tor James Lee Witt: “In a crisis, you do what
you have to do, but it’s better to do what you
planned to do.”

Acknowledgement: Much of this commen-
tary’s content was initially published online
in Homeland1 (Rubin, 2010). It has been
updated and otherwise revised.
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 DIRECT FROM AEHAP

We all know that a well-trained 
and diverse environmental health 
workforce is essential to deliver-

ing quality environmental health services. But 
how do we work to ensure that environmental 
health professionals have the skills necessary 
to meet increasingly complex environmental 
health challenges? One answer is to support 
accredited environmental health degree pro-
grams. Since 1999, the Association of Envi-

ronmental Health Academic Programs (AE-
HAP) has been the support, administrative, 
and recruitment arm of environmental health 
degree programs accredited by the National 
Environmental Health Science and Protection 
Accreditation Council (EHAC). 

AEHAP was founded in response to a 
major shortage of highly trained environ-
mental health professionals. AEHAP works to 
increase the workforce and the number of col-

leges and universities offering degrees in envi-
ronmental health science primarily through 
various recruitment efforts such as market-
ing campaigns, exhibiting, and presentations. 
AEHAP also supports students, faculty, and 
graduates of EHAC-accredited programs by 
providing links to funding resources, intern-
ships, scholarships, and job openings in envi-
ronmental health.

EHAC was established in 1967 as a result 
of recommendations from NEHA committees 
and other stakeholders working to defi ne the 
educational needs of sanitarians and the cur-
ricula to meet those needs. The purpose of 
EHAC is to enhance the education and train-
ing of students who intend to be environ-
mental health science practitioners/profes-
sionals. EHAC has established guidelines that 
uphold a standard of quality and excellence 
in accredited programs. The EHAC guide-
lines are upgraded every six to eight years to 
ensure that graduates have skills and compe-
tencies necessary to address new and emerg-
ing environmental health issues and changes 
in environmental health practice. 

EHAC accredited its first undergradu-
ate program in 1969 at East Tennessee State 
University. Since that time the council has 
accredited 49 undergraduate and graduate 
programs in both public and private institu-
tions across the U.S. 

EHAC is the only national accreditation 
organization for baccalaureate and graduate 
programs in environmental health science. 
EHAC is run by a 21-member council that 
includes environmental health practitioners 
and faculty from EHAC programs. As of June 
2014, 31 undergraduate and eight graduate 
programs are accredited by EHAC. EHAC-

Edi tor ’s  Note :  In an effort to promote the growth of the environmental 

health profession and the academic programs that fuel that growth, NEHA has 

teamed up with the Association of Environmental Health Academic Programs 

(AEHAP) to publish two columns a year in the Journal. AEHAP’s mission is to 

support environmental health education to ensure the optimal health of people 

and the environment. The organization works hand in hand with the National 

Environmental Health Science and Protection Accreditation Council (EHAC) 

to accredit, market, and promote EHAC-accredited environmental health 

degree programs. AEHAP focuses on increasing the environmental health 

workforce, supporting students and graduates of EHAC-accredited degree 

programs, increasing diversity in environmental health degree programs, and 

educating the next generation. 

This column will provide AEHAP with the opportunity to share current 

trends within undergraduate and graduate environmental health programs, 

as well as their efforts to further the environmental health fi eld and available 

resources and information. Furthermore, professors from different EHAC-

accredited degree programs will share with the Journal’s readership the 

successes of their programs and the work being done within academia to 

foster the growth of future environmental health leaders.

Yalonda Sinde is the executive director of both AEHAP and EHAC.

Strategies for Enhancing the 
Environmental Health Workforce: 
An Update on the Health of 
Accredited Environmental Health 
Degree Programs

Yalonda Sinde
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accredited programs are recognized as pro-
viding the training and preparation necessary
to meet many state requirements for environ-
mental health practitioners.

Each year environmental health programs
accredited by EHAC are required to complete
an annual update survey. This survey covers

topics that will allow EHAC and AEHAP to
better understand the health of individual
programs as well as the overall strength of
EHAC-accredited programs. The survey also
helps AEHAP learn how we can best support
accredited programs.

The data in the 2013–2014 academic year
report represent 40 accredited programs.
This includes 32 undergraduate programs
and eight graduate programs. In 2013, EHAC
gained two undergraduate programs at Cen-
tral Michigan University and University of
Wisconsin, Oshkosh.

This report provides information on stu-
dent and faculty diversity; the health of
individual programs; changes in programs
and student recruitment; and enrollment,
retention, and graduation rates. Addition-
ally, it includes information on faculty degree
requirements, faculty salary information, the
origin of international students, public- vs.
private-sector employment rates of gradu-
ates, outreach strategies, program needs, and
suggestions from faculty on how AEHAP can
best support their programs. The data in this
report are crucial to ensuring a well-qualified
and diverse workforce.

Key Findings in the Annual Update
of Accredited Programs Report
•	 Undergraduate enrollment decreased from

1,430 in 2013 to 1,353 in 2014, a 5%
decrease (Figure 1).

•	 For the 2013–2014 academic year, 1,353
undergraduate students and 260 gradu-
ate students were enrolled for a total of
1,613 students, which is a decrease of 3%
as compared to 1,661 students enrolled in
the 2012–2013 academic year (Figures 1
and 2).

•	 The 2013–2014 undergraduate enrollment
rate is just 1% below the 10-year enroll-
ment average.

•	 Graduate student enrollment increased by
13% from 231 graduates in the 2012–2013
academic year to 260 graduates in 2013–
2014. The graduation rate increased by
68% from the 2012–2013 academic year
(Figure 2).

Explanations for Increases and
Decreases in Enrollment and 
Graduation Rates
The loss of programs greatly impacts enroll-
ment and graduation rates year to year. Col-
leges and universities close programs for
various reasons such as retiring or depart-
ing faculty, college administration decisions,
and low student enrollment. AEHAP works
to prevent college and university–initiated
program closures by writing letters (at the

Undergraduate Enrollment Trends and Graduation Rates Over  
10-Year Period 

Graduate Enrollment Trends and Graduation Rates Over 10-Year Period
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request of programs) to college administra-
tors expressing the importance of keeping
programs intact. Many institutions elect to
close programs due to their small size. Most
EHAC programs are small programs, making
them easy targets for budget cuts. AEHAP
educates college administrators on the value
of these small programs where students are
getting a more intimate learning experience.
For programs with the capacity and desire to
increase enrollment, AEHAP works with fac-
ulty on their recruitment efforts. Some pro-
grams are also closed when they are reviewed
by EHAC and found to no longer meet
EHAC accreditation guidelines. Accredited
programs are sometimes put on conditional
accreditation status, giving them an opportu-
nity to make improvements needed to meet
EHAC standards. If these conditions are not
met, EHAC may sometimes elect to close a
program. AEHAP does not make accredita-
tion decisions nor can it impact the decisions
of EHAC.

Most EHAC faculty stated in the annual
report that “word of mouth” was the primary
reason for increases in student enrollment in
their programs. AEHAP research shows that
students are our best recruiters and that many
students learn about EHAC programs from
talking to their friends. AEHAP supports stu-
dent recruitment efforts by providing support
to student-led environmental health clubs at
EHAC programs. Faculty work hard as well
to recruit students into their programs.

Decreases in student enrollment are often
attributed to students who opt out due to per-
ceived difficulty of math and science classes
in EHAC programs. Lack of visibility of envi-
ronmental health in general also contributes
to lower student enrollment as compared to
other degree programs.

Diversity
The student body of accredited programs is
showing an increase in diversity. Currently
43% of students enrolled in EHAC-accredited
programs are minorities. This represents an
increase of 12% as compared to the previous
academic year. Overall diversity has increased
by 134% since the academic year 2004–2005
(Figure 3).

Diversity in EHAC-accredited programs has
been steadily increasing due to the increase
in the number of accredited minority-serving
institutions and through past AEHAP grants

to programs to partially fund student diver-
sity initiatives. Forty three percent of accred-
ited programs have programs or initiatives to
recruit a diverse student body. The following
details these programs or initiatives.

Retention
Retaining students is crucial to the success of
programs and the report tracks the five-year
average retention rates of accredited programs.
Thirteen of the programs have retention rates
equal to or more than 25%. These programs
include Bowling Green State University
(43%), California State University Northridge
(graduate) (45%), Colorado State University
(26%), Dickinson State University (37%), East
Central University (26%), Eastern Kentucky
University (graduate) (47%), Illinois State
University (28%), Indiana University-Purdue
University Indianapolis (31%), Old Dominion
University (graduate) (44%), The University
of Findlay (graduate) (32%), University of
Washington (51%), Western Carolina Univer-
sity (27%), and Wright State University (34%).

Full Online Degree Programs
Missouri Southern State University (under-
graduate), East Carolina University (gradu-
ate), The University of Findlay (under-
graduate and graduate), and University of
Illinois Springfield (graduate) all have full
online degree programs.

Online Courses
Twenty-six of the 40 accredited programs
offer online courses. Of those that offer online
courses, 14 of them offer to anyone other than
students registered at their school.

Conclusion: How Can We Support
EHAC-Accredited Programs?
The annual report has additional information
that may be of interest to people and the full
report is made available on the home page
of the EHAC Web site at www.ehacoffice.
org. You can view more data on the health
of programs by downloading a full copy of
the report.

The final section of the report asks faculty
how AEHAP can best support their program.
The top three responses were AEHAP out-
reach/marketing materials, AEHAP scholar-
ships, and the AEHAP newsletter. Seventy-
two percent said AEHAP outreach materials
are helpful, 56% said that AEHAP scholar-
ships are helpful, and 53% said the AEHAP
newsletter is beneficial.

Environmental health practitioners can
best support the education of future environ-
mental health practitioners by running for a
position on EHAC; volunteering to serve as
a guest lecturer for EHAC programs; send-
ing AEHAP links to employment, scholar-
ship, and internship opportunities that we
can share with faculty, graduates, and stu-
dents; agreeing to serve on an AEHAP work
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group or committee when needed; or agree-
ing to serve as a mentor by sharing your
professional journey with EHAC graduates
via AEHAP quarterly webinars with EHAC
graduates. If any of these opportunities are
of interest to you please contact us at info@
aehap.org or call us at 206-522-5272.

The work of AEHAP is supported by
membership dues and through a coopera-

tive agreement with the Centers for Disease
Control and Prevention’s National Center
for Environmental Health. We appreciate
the opportunity to share our great work with
readers of the Journal. You can learn more
about AEHAP and EHAC at www.aehap.org
and www.ehacoffice.org. You can also join
our e-mail list by sending us a message at
info@aehap.org. You can also help spread the

word about environmental health careers by
sending our Web site, www.careersenvhealth.
com, to members of your network.

Corresponding Author: Yalonda Sinde, Exec-
utive Director, AEHAP, 4500 9th Avenue NE,
Suite 394, Seattle, WA 98105-4762.
E-mail: ysinde@aehap.org.
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 D I R E C T  F R O M  AT S D R

When a large-scale chemical inci-
dent occurs and large numbers 
of people are seeking care for 

chemical exposure at local hospitals, person-
nel at local or state health departments can 
be overwhelmed and unsure of how to best 
proceed. The Assessment of Chemical Expo-
sures (ACE) program at the Agency for Toxic 
Substances and Disease Registry (ATSDR) is 
available to help public health agencies re-
sponding to acute chemical releases.

For over 20 years, ATSDR has partnered 
with state health departments to perform sur-
veillance for acute chemical releases. From 
1990 to 2009, this program was known as 
the Hazardous Substance Emergency Events 
Surveillance. Participating state health depart-
ments collected detailed data on acute chemi-
cal releases and entered them into the surveil-
lance database. Data were used by the state 
partners for alerting local health departments 
and other interested parties, situational aware-
ness, supporting policy, and targeting preven-
tion outreach activities. 

In 2010, the Hazardous Substance Emer-
gency Events Surveillance program was 
expanded to be a more comprehensive 
approach to acute chemical release surveil-
lance and became the National Toxic Substance 
Incidents Program (NTSIP; Agency for Toxic 
Substances and Disease Registry [ATSDR], 
2014a). The state-based surveillance contin-
ued with the addition of national surveillance 
and large incident investigations. The national 
surveillance component uses the Department 
of Transportation (DOT) Hazmat Intelligence 
Portal to combine chemical release data, 
including data from the DOT Hazardous Mate-
rials Information System, National Response 

Edi tor ’s  Note :  As part of our continuing effort to highlight innovative 

approaches to improving the health and environment of communities, 

the Journal is pleased to publish a bimonthly column from the Agency 

for Toxic Substances and Disease Registry (ATSDR). ATSDR, based in 

Atlanta, Georgia, is a federal public health agency of the U.S. Department of 

Health and Human Services and shares a common offi ce of the Director with 

the National Center for Environmental Health at the Centers for Disease 

Control and Prevention (CDC). ATSDR serves the public by using the best 

science, taking responsive public health actions, and providing trusted 

health information to prevent harmful exposures and diseases related to 

toxic substances.

 The purpose of this column is to inform readers of ATSDR’s activities 

and initiatives to better understand the relationship between exposure 

to hazardous substances in the environment and their impact on human 

health and how to protect public health. We believe that the column will 

provide a valuable resource to our readership by helping to make known 

the considerable resources and expertise that ATSDR has available to 

assist communities, states, and others to assure good environmental health 

practice for all is served.

The conclusions of this article are those of the author(s) and do not 

necessarily represent the views of ATSDR, CDC, or the U.S. Department of 

Health and Human Services.

CDR Mary Anne Duncan is an offi cer in the U.S. Public Health Service 

assigned to the Environmental Health Surveillance Branch at ATSDR. She 

coordinates the Assessment of Chemical Exposures program, which assists 

state and local health agencies in epidemiologic responses after large-scale 

chemical releases. 

Assessment of Chemical 
Exposures: Epidemiologic 
Investigations After Large-
Scale Chemical Releases

CDR Mary Anne Duncan, 
MPH, DVM, Dipl. ACVPM
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Center Incident Reporting Information Sys-
tem, and NTSIP state-based surveillance. 
Using the available data and what is known 
from NTSIP states, estimates of the number of 
acute chemical releases are calculated for states 
not participating in NTSIP surveillance. 

The large incident investigation compo-
nent of NTSIP is known as the ACE pro-
gram. ACE investigations provide valuable 
information to health agencies that have 
large releases of toxic chemicals that expose 
people in their jurisdictions. This includes 
assessing the impact of the release on indi-
viduals and the community, obtaining infor-
mation to direct the public health response, 
targeting outreach to prevent or mitigate the 
public health impacts from similar incidents 
occurring in the future, assessing the need to 
modify emergency response procedures, and 
identifying an exposed group that can be fol-
lowed for long-term health effects.

Three main focus areas of the ACE pro-
gram are (1) assisting state, tribal, regional, 
and local health departments to perform epi-
demiologic assessments after large chemi-
cal incidents; (2) maintaining a toolkit of 
customizable surveys, databases, and other 
resources that can be used for epidemiologic 
assessments after chemical incidents and pre-
paredness planning; and (3) instructing public 
health personnel in performing epidemiologic 
assessments after chemical incidents at ACE 
training courses, workshops, and conferences. 

The ACE program has provided on-site 
support after large-scale chemical incidents 
on average once a year. Incidents have 
included chlorine releases at a metal recy-
cling facility and poultry processing facility, 
an ammonia release from a refrigeration facil-
ity, a vinyl chloride release from a train derail-
ment, and a multiple chemical release that 
contaminated a municipal water supply sys-
tem. Since each situation was different, the 
approach taken to investigate the exposure 
and health effects and emergency response 
varied. Approaches included interviewing 
responders, interviewing staff at hospitals 
where patients were treated, workplace sur-
veys, community surveys, and medical chart 
abstractions. After two incidents, the ACE 
team partnered with the National Institute 
for Occupational Safety and Health (NIOSH) 
on the investigation. The ACE team provides 
support for data management and analysis. 
The final report is generally an article in the 

Centers for Disease Control and Preven-
tion’s (CDC’s) Morbidity and Mortality Weekly 
Report or a peer-reviewed journal, which is 
a collaboration between the inviting agency 
and the ACE team.

Since the goal of each investigation has 
varied, outcomes have varied, including pre-
vention outreach, policy changes, and follow-
up for long term health effects. Examples 
include the following: 
•	 After the metal recycling facility chlorine 

release investigation (Centers for Disease 
Control and Prevention, 2011), the ACE 
team worked with the state health depart-
ment to develop a chemical release alert 
warning of the dangers posed by closed 
containers being sold for recycling, what to 
do if one is encountered, and to evacuate 
upwind in the event of a chemical release; 
this alert, which was translated into Span-
ish, was sent to all the recycling facilities in 
the state and distributed through an indus-
try organization.

•	 During the investigation of a poultry pro-
cessing facility incident, the ACE team 
noted that the health department, whose 
staff would have been very valuable during 
the response, was not notified that the inci-
dent had occurred. This was because the 
threshold for alerting the health depart-
ment was too high. When the ACE team 
pointed out the excessively high thresh-
old, the state health department worked 
with the state department of emergency 
management to modify the procedure for 
notification of the state health department 
to include any chemical, biological, radio-
logical, nuclear, or explosive event. Two 
weeks after the new procedures went into 
effect, two ammonia releases occurred on 
the same day and the health department 
was notified and able to assist. 

•	The investigation after the ammonia 
release provides an example of long-term 
follow-up that was arranged for persons 
exposed during the release. The majority 
of the persons exposed during this inci-
dent were not employees of the refrigera-
tion facility where the release occurred; 
they were working at a Deepwater Horizon 
gulf oil spill cleanup site located down-
wind of the refrigeration facility. The ACE 
team arranged for the National Institute for 
Environmental Health Sciences to include 
them in the Gulf Long-Term Follow-Up 

Study along with a separate questionnaire 
on the health effects experienced as a result 
of the ammonia exposure.
The ACE Toolkit (ATSDR, 2014b) contains 

surveys that are readily customizable to the 
unique situation that occurred during a chem-
ical incident, including individual surveys 
with sections for adults (including respond-
ers) and children, household surveys, the 
ATSDR Rapid Response Registry, a hospital 
survey, and a medical chart abstraction form. 
Information can be collected on animals to 
supplement the data obtained about people; 
the individual survey contains a section for 
collecting data on household pets and a vet-
erinary chart abstraction form is available. 
Consent forms are available for use with the 
surveys. Many of the surveys and consent 
forms have been translated into Spanish. Epi 
Info™7 databases are available for the sur-
veys, and an ACE data management guide 
accompanies them. Training materials are 
also in the toolkit, including an interviewer 
training manual and the ACE workbook 
used during the ACE training courses. The 
ACE Toolkit is available for use by any health 
agency. The ACE team is available to pro-
vide technical assistance over the phone and 
through e-mail or on site if needed. The team 
can include specialized personnel such as an 
industrial hygienist or medical toxicologist to 
supplement the skill sets of staff in the invit-
ing agency. The team can deploy within two 
days of receiving a request for assistance, at 
no charge to the inviting agency.

Staff members from the ACE team lead 
courses on performing epidemiologic assess-
ments after chemical incidents as part of 
disaster epidemiology and environmental 
health emergency courses. The ACE session 
in CDC’s Environmental Health Training in 
Emergency Response course introduces the 
epidemiological perspective on environ-
mental disasters to environmental health 
practitioners. ACE is one of three tracks in 
the regional disaster epidemiology train-
ing courses being offered by the Council of 
State and Territorial Epidemiologists, CDC’s 
National Center for Environmental Health, 
NIOSH, and ATSDR. An online ACE course 
is in the final stages of development. 

When faced with responding to a large-
scale chemical incident where large numbers 
of people are exposed and experience health 
effects, state and local health agencies can call 
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on the ACE team (ATSDR, 2014c) to provide
expertise, personnel, and tools to assess the
situation. The ACE Toolkit’s customizable sur-
veys are quickly adaptable for each situation,
making for timely information collection. The
ACE program provides state and local health
agencies with the assistance they require to
assess the exposure and health effects experi-
enced as a result of a chemical release.

Corresponding Author: CDR Mary Anne Dun-
can, U.S. Public Health Service, Epidemi-
ologist, Environmental Health Surveillance

Branch, Agency for Toxic Substances and Dis-
ease Registry, 4770 Buford Highway NE, MS
F-58, Atlanta, GA 30341.
E-mail: maduncan@cdc.gov.
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Tools to Improve Raw Chicken 
Handling at Restaurants: Report 
From San Mateo County, California

Did you know that a droplet of raw 
chicken juice splashed off raw 
chicken during washing can travel 

nearly three feet (Everis & Betts, 2008)? If 
restaurants don’t take care to avoid cross 
contamination, raw chicken juice can 
also drip or splash onto other foods dur-
ing preparation. If it gets onto ready-to-eat 
foods or food contact surfaces, the con-
sumer can ingest harmful bacteria present 
in the raw chicken juice and get sick with 
campylobacteriosis, salmonellosis, or other 
foodborne illnesses. 

In 2011, 72% of raw chicken breasts tested 
in California were infected with Campylo-
bacter (National Antimicrobial Resistance 
Monitoring System, 2011). With nearly 
three-quarters of chicken infected with 
Campylobacter, the opportunities for cross 
contamination are numerous. In San Mateo 
County, the incidence of campylobacteriosis 
in 2011 was 34.94 per 100,000 persons (Cal-
ifornia Department of Public Health, 2011), 
more than twice the national incidence. 
San Mateo County Environmental Health 
decided to take action to protect against 

Campylobacter infections associated with 
restaurants. Specifi cally, we plan to reduce 
the number of infections by providing res-
taurants with high-quality training manuals 
that operators can use to train employees on 
how to handle raw chicken safely. As part of 
the Centers for Disease Control and Preven-
tion’s Environmental Health Specialists Net-
work (EHS-Net) cooperative agreement, San 
Mateo County produced a “Campy Training 
Kit” that includes a training manual, quick 
reference cards, video, posters, shelving 
label, and a thermometer (Figure 1). The 
materials were produced in English, Span-
ish, and Chinese, the three most prevalent 
languages spoken in restaurants in San 
Mateo County.

Campy Training Kit: Description
The Raw Chicken Handling Training Manual 
for Owners and Managers is a three-ring 
binder aimed at getting managers directly 
involved in training food workers. It consists 
of three parts: management, raw chicken 
handling, and training and self-inspection 
checklists. The management section instructs 
managers on how to use the manual and 
offers tips to teach food workers effectively. 
The second section provides an overview of 
the problem with raw chicken and how to 
properly store, prepare, and cook it. The last 
section offers three active managerial control 
tools to ensure appropriate equipment for 
safe chicken handling is available, employees 
are trained, and a safe preparation environ-
ment is maintained daily with opening and 
closing checklists.

The quick reference cards offer a smaller 
abbreviated version of the content of the 

Edi tor ’s  Note :  NEHA strives to provide up-to-date and relevant 

information on environmental health and to build partnerships in the 

profession. In pursuit of these goals, we feature a column from the 

Environmental Health Services Branch (EHSB) of the Centers for Disease 

Control and Prevention (CDC) in every issue of the Journal.

In this column, EHSB and guest authors from across CDC will highlight 

a variety of concerns, opportunities, challenges, and successes that we all 

share in environmental public health. EHSB’s objective is to strengthen the 

role of state, local, tribal, and national environmental health programs and 

professionals to anticipate, identify, and respond to adverse environmental 

exposures and the consequences of these exposures for human health. 

The conclusions in this article are those of the author(s) and do not 

necessarily represent the views of CDC. 
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training manual and can be easily referenced
in the kitchen by keeping them in a drawer
or in a chef’s pocket. The raw chicken han-
dling training video runs approximately 10
minutes and shows how to implement the
training. It is designed to be viewed by the
manager to increase confi dence in his or her
ability to train food workers.

The shelving label can easily snap onto
a bottom shelf in a walk-in cooler and pro-
vides a reminder to employees about where
to store raw chicken. The digital thermome-
ter comes with the cooking temperatures for
proteins printed on the case in English for
easy reference. The safe chicken handling
bilingual poster is provided in English-
Spanish and English-Chinese versions and
highlights the most important points about
raw chicken storage, preparation, and cook-
ing (Figure 2).

Campy Training Kit: Evaluation
The effectiveness of the Campy Training
Kit is being measured by surveys conducted
before and after delivery. The surveys
include observation of storage, prepara-
tion, and cooking of raw chicken in addi-
tion to a food handler and manager inter-
view. Seven hundred restaurants in San
Mateo County were selected to receive the
kits and were placed into one of three study
groups: intervention-full, intervention-lite,
or control. Presurveys were conducted by
San Mateo County environmental health
specialists (EHS) in fall 2013. The inter-
vention-lite group received a hand-deliv-
ered Campy Training Kit; the intervention-
full group also received a hand-delivered
kit, as well as an in-person training with an
EHS. This training provided an introduc-
tion to the kit and taught managers how
they could implement the training with
food workers. The postsurveys were con-
ducted in early 2014; at that point, the con-
trol group received their kits.

The data are currently being analyzed to
measure how effective the Campy Train-
ing Kit is at improving how raw chicken
is handled to avoid cross contamination.
We will also determine if any difference
occurred in the effectiveness between study
groups. Anecdotal evidence suggests the kits
were well received by the restaurants, and
employees appreciated having access to free
thermometers and other training materials.

Bilingual Posters on Safe Chicken Handling (English/Spanish 
and English/Chinese)

FIGURE 2

Campy Training Kit 

Kit contains raw chicken handling training manual, quick reference cards, training video, refrigerator shelving label, 
and thermometer.

FIGURE 1
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A final report will be completed by Decem-
ber 2014 and will be posted on San Mateo
County Health System’s Web site.

Although all of the material focused on safe
handling of raw chicken, the concepts are
applicable to other raw proteins. Similarly,
the content of this project was focused on the
reduction of Campylobacter, but reductions
in other foodborne illnesses commonly asso-
ciated with raw chicken, such as Salmonella
and E. coli, are expected. For electronic cop-
ies of the training materials, visit http://www.
smchealth.org/campy.
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ronmental Health, 2000 Alameda de las Pul-
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Education has resources to educate your community about the importance of 
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safety education needs. Visit www.nehatraining.org for more information.
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CDP, Inc. is a nationally‐recognized corporation specializing in custom software solutions for the public health industry.  We are 
one  of  only  a  handful  of  companies  worldwide  that  focus  on  the  public  health  market,  with  applications  ranging  from 

environmental health  to  electronic medical  records  to WIC  and WIC  EBT.   Our healthcare portfolio  includes over  30 
years’  experience  in  custom  software  development,  hosted  software  applications,  web‐based  and  mobile  application 
development, network services, and a full‐range of customer support services.  We continually enhance our solutions to meet 
the  growing  needs  of  our  governmental  client  base  while  focusing  on  three  important  goals:  security,  portability,  & 
interoperability. 

CDP is positioned to provide different solutions depending on our 
client’s needs: 

 Provide our Modifiable Commercial‐off‐the‐shelf 
(COTS) data management solutions: 

o Environmental Health 
o WIC & WIC EBT 
o Home Healthcare 
o 2011/2014 Certified EMR & Practice 

Management solution  
 Serve as a “system integrator”.  Our unparalleled depth 

of knowledge and experience in public health 
technology can help integrate isolated systems that 
contain valuable data; and therefore, result in 
information tools that benefit patients, providers, and 
the general public. 

 New Custom development to meet unique 
requirements.  

 Maintenance/enhancement of customer’s systems 
already in operation. 

 

Key benefits of CDP’s Environmental Health Solution include the capability to: 
Provide timely information to all users   ▪   Allow broad analysis across geographic boundaries   ▪   Increase           

the efficiency of the mobile staff utilizing off‐line with tablets   ▪   Promote interoperable systems via         
compliance with standards ▪ Increase environmental public health capacity   ▪   Ability to enhance and             

improve data   ▪   Provide extensive reporting through different means 

 
 
 
 

www.cdpehs.com    ▪   info@cdpehs.com   ▪   800.888.6035

Improve service delivery and workforce development for the Environmental Health 
specialists and auditors throughout the complete inspection management process. 

Where	do	you	find	CDP?	
Environmental	Health	Development,	

Maintenance	&	Operations:		
IL,	KY,	NC,	UT,	DHHS/IHS	

WIC	EBT:	Development,	Maintenance	&	
Operations:		

CO,	FL,	IA,	KY,	ME,	MA,	OR,	WV,	WI	
WIC:	Maintenance	&	Operations:		

IA,	KY,	ND	and	20	SPIRIT	WIC	agencies	
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 D E M Y S T I F Y I N G  T H E  F U T U R E

Thomas Frey

0 fi gures, 0 tables

Betting on Your Future Self

E very day we wake up different.
Moment by moment, our lives are 
changing. Much like a strobe light 

with fl ashes of memories jumping through our 
minds, we randomly recall where we’ve been.

It happens something like this:
…and then I woke up
…and then I was eating food
…and then I was taking a shower
…and then I was in the offi ce
…and then I was in a meeting

…and then I was driving
…and then I was staring at myself in 
a mirror
…and then I was getting on a plane
…and then I was speaking in front of a 
crowd of people
…and then I was sleeping again.
Moments come and moments go. We have 

no idea where they come from, or where they 
go, but every moment changes us.

The person we were as a baby is different 
than who we were as teenagers, and that per-
son has morphed and changed a million times 
along the way. We don’t even look the same.

So when we think about ourselves in the 
future, we have to ask, “Is my future self going 
to be more valuable than my present self?”

Will the person we become fi ve years from 
now be more talented, wealthier, healthier, 
better looking, better educated, or have a bet-
ter circle of friends to network with?

We can do many things today to improve 
our future self. We all intuitively know this, 
but sometimes we need to be reminded. We 
can read more, exercise more, take a class, 
fi nd a better job, write a book, start a business, 
invent something, meet new people, expand 
our social network, or do many other things.

We are all placing a bet. Each of us is some-
how betting on our future self. But here are a 
few things you may not have thought about.

Communicating With Your Past
If you had fi ve minutes to give advice to the 
person you were fi ve years ago, what would 
you say? How would you coach yourself to 
do and say things differently to improve your 
life today?

We spend money on expensive food and 
beauty treatments, to attend seminars, to 
travel to other countries, and to go to fi tness 
clubs all with the expectation of being some-
how better in the future.

So what would your future self recom-
mend you do differently today? What advice 
would the person you become, 5–10 years in 
the future, give you today? Perhaps “future-
you” would tell you to stop being so lazy, quit 
watching so much television, stop playing 
video games, be more outgoing, study harder, 

Edi tor ’s  Note :  Significant and fast-paced change is occurring 

across society in general and our profession in particular. With so much 

confusion in the air, NEHA is looking for a way to help our profession better 

understand what the future is likely to look like. The clearer our sense for 

the future is, the more able we are to both understand and take advantage 

of trends working their way through virtually every aspect of our lives 

today. To help us see what these trends are and where they appear to be 

taking us, NEHA has made arrangements to publish the critical thinking 

of the highly regarded futurist, Thomas Frey. 

The opinions expressed in this column are solely that of the author and 

do not in any way refl ect the policies and positions of NEHA and the Journal 

of Environmental Health.

Thomas Frey is Google’s top-rated futurist speaker and the executive 

director of the DaVinci Institute®. At the Institute, he has developed original 

research studies enabling him to speak on unusual topics, translating 

trends into unique opportunities. Frey continually pushes the envelope of 

understanding, creating fascinating images of the world to come. His talks on 

futurist topics have captivated people ranging from high-level government 

offi cials to executives in Fortune 500 companies. He has also authored the 

book Communicating with the Future. Frey is a powerful visionary who is 

revolutionizing our thinking about the future.
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stop eating crappy fast food, stop spending 
so much money, or start hanging out with 
people who want to make a difference.

To put that into perspective, what would 
“present-you” advise “past-you” to do? 
Wouldn’t it be similar?

Return on Investment (ROI)
So exactly how much have you invested in 
your future self so far? And how much more 
are you willing to invest?

Will the person you become fi ve years 
from now be more valuable than you are 
today, and if so, how will this “value” mani-
fest itself? Will you have more earning capac-
ity? Will you have a higher social status? Will 
you be better liked, better informed, or better 
positioned to launch your next career move?

Will you be leading a life that is far more 
fun than it is today?

Was it worth it?
Is what you’re doing today going to pay off?
Colleges today are going to unusual 

lengths to justify the massive rate increases 
that have happened over the past couple of 
decades. For students, the ROI, calculated in 
traditional ways, has dwindled into the nega-
tive territory as a far higher percentage of 
graduates are forced to accept jobs that don’t 
require a college degree.

But it’s not just college. Did the self-help 
training you went through back in the 1970s 
give you any meaningful results? Was the last 

job you accepted a good career move? Did 
your marriage counseling pay off? Is the law-
yer you hired a net preserver or a net drainer 
of your personal assets?

It even goes deeper than that. Does my bed 
help me sleep at night or is it part of the reason 
why my health is deteriorating? Does my doc-
tor care more about me, or the commissions he 
makes as kickbacks from the drug companies? 
Are the politicians we voted for a net positive 
or a net negative as far as my life is concerned?

For some, it’s easier to put everything into 
perspective by making it about money. Did 
we make money or lose money? Yet money is 
such a tiny piece of what our lives are about.

Other ways of calculating ROI might be as 
follows:
•	 Did we gain friends or did we lose some?
•	 Are we generally happier now?
•	 Do we feel more confi dent?
•	 Do we have a higher status in our 

communities?
•	 Do we have more infl uence?
•	 Are we making progress on the things that 

matter most to us?

Preparing for the Future Today
Why is it that other people seem to know so 
many more things than we do?

We all have the same number of hours in a day. 
So how is it that a simple conversation with one 
of these people will leave us in awe or inspired, 
or perhaps bewildered or overwhelmed?

The answer is probably more straightfor-
ward than you think. We all have our own 
blind spots, and those who are great experts 
in one fi eld know very little about other 
fi elds. And yes, some of us are simply wired 
to operate at a much higher frequency.

But in the end, those who have risen to the 
top and become the people we most admire 
have simply wagered a bigger bet on their 
future self.

They have done whatever it takes to get 
where they are today.

Final Thoughts
Realistically though, what kind of relation-
ship can we have with our future self?

Should we ask our future self for advice on 
tough decisions? Since we don’t exactly have 
the ability to Skype call ourselves 5–10 years 
in the future, how can it possibly matter what 
“future-me” thinks about “present-me?”

The answer is, it will matter a great deal 
when you get there. And you’ll hate yourself 
if you haven’t paid attention to the future.

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

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

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

Food Safety Inspector 
UL Everclean Services is the leader in the restaurant inspections mar-
ket. We offer opportunities throughout the country. We currently 
have openings for professionals to conduct Q.A. audits of restaurants. 

Past or current food safety inspecting is required. 
Interested applicants can send their resume to: Bill Flynn 
at Fax: 818-865-0465. E-mail: Bill.Flynn@ul.com.  

good reasons4
to promptly renew your 
National Environmental 
Health Association 
(NEHA) membership!

Renew today!
Call 303.756.9090, ext. 300,

or e-mail staff@neha.org.

1. You won’t miss a single issue 
of this Journal!

2. Your membership benefi ts 
continue.

3. You conserve NEHA’s 
resources by eliminating 
costly renewal notices.

4. You support advocacy on 
behalf of environmental health.
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The Journal of Environmental 
Health is currently in search 
of new peer reviewers. 
If interested, please send your 
résumé and cover letter to Kristen 
Ruby-Cisneros, content editor of 
the JEH, at kruby@neha.org, and 
contact her with any questions.
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Find a Job  |  Fill a Job

Where the “best of the best” consult... 
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First job listing FREE for city, county, 

and state health departments with a 

NEHA member, and for Educational 
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For more information, please visit 
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MASTER OF ENVIRONMENTAL 
MANAGEMENT 
• EHAC Accredited
• 100% Online

• Guided by OSHA & EPA

FINDLAY.EDU

n e h a . o r g
Journal of Environmental Health

e-Learning

R&D Programs

NEHA in Action

Credentials

Continuing Education

NEHA Food Safety Training

Awards & Sabbaticals

Endowment Fund

Scholarships

Position Papers

Affi liated Organizations

Links

Students Section

Information and opportunities 

abound behind the research 

and development (R&D) 

button on NEHA’s homepage. 

Visit neha.org/research to obtain 

the latest on the following NEHA 

federally funded programs, many 

of which include free or low-

cost training and educational 

opportunities:

  Biology and Control of 
Vectors and Public Health 
Pests Program

  Environmental Public Health 
Tracking Program

  Epi-Ready Team Training 
Program 

  Food-Safe Schools Program
  Industry-Foodborne Illness 
Investigation Training and 
Recall Response (I-FIIT-RR) 
Program

  Land Use Planning and 
Design Program

  Onsite Wastewater Treatment 
Systems Program

  Radon/Indoor Air Quality 
Program

  Workforce Development 
Program
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UPCOMING NEHA CONFERENCE

July 13–15, 2015: NEHA’s 79th Annual Educational Conference &
Exhibition, Renaissance Orlando at SeaWorld, Orlando, FL.

NEHA AFFILIATE AND REGIONAL LISTINGS

Alaska

October 7–10, 2014: Annual Educational Conference, sponsored 
by the Alaska Environmental Health Association, BP Energy Center, 
Anchorage, AK. For more information, visit  
https://sites.google.com/site/aehatest/.

Colorado

September 24–26, 2014: Annual Education Conference & 
Exhibition, sponsored by the Colorado Environmental Health 
Association, Steamboat Grand, Steamboat Springs, CO. For more 
information, visit www.cehaweb.com/aec.html.

Illinois

October 2–3, 2014: Annual Educational Conference, sponsored by 
the Illinois Environmental Health Association, East Peoria, IL.  
For more information, visit http://iehaonline.org.

Indiana

September 22–24, 2014: 64th Annual Fall Educational Conference, 
sponsored by the Indiana Environmental Health Association, Belterra 
Hotel and Conference Center, Florence, IN. For more information, 
visit www.iehaind.org. 

Iowa

October 14–15, 2014: Fall Conference, sponsored by the Iowa 
Environmental Health Association, Marshalltown, IA. For more 
information, visit www.ieha.net.

Minnesota

October 2, 2014: Fall Conference, sponsored by the Minnesota 
Environmental Health Association, Spicer, MN. For more 
information, visit www.mehaonline.org/events. 

Montana

September 30–October 1, 2014: 2014 MEHA/MPHA Fall 
Conference: Innovate, Inspire, Integrate—Creating a Healthy 
Environment, hosted by the Montana Environmental Health and 
Public Health Associations, Missoula, MT. For more information, 
visit www.mehaweb.org.

Nevada

October 21–23, 2014: 2014 “Partnerships” AEC, hosted by the 
Nevada Environmental Health Association and the Nevada Food 
Safety Task Force, Las Vegas, NV. For more information, visit  
www.nveha.org/upcmg_events.html.

New Hampshire

September 3–4, 2014: 52nd Annual Yankee Conference on 
Environmental Health—Moving Forward by Building Partnerships, 
Radisson Manchester, NH. For more information, visit  
www.nhhealthofficers.org.

New Jersey

September 17, 2014: Annual Educational Symposium, sponsored 
by the New Jersey Environmental Health Association, Sayreville, NJ. 
For more information, visit www.njeha.org.

North Dakota

October 21–23, 2014: Fall Education Conference, sponsored by the 
North Dakota Environmental Health Association, Bismarck, ND. For 
more information, visit http://ndeha.org/wp/conferences. 

Texas

October 7–10, 2014: 59th Annual Education Conference, 
sponsored by the Texas Environmental Health Association, Double 
Tree Hotel, Austin, TX. For more information, visit www.myteha.org. 
December 3–5, 2014: Annual Educational Conference, sponsored 
by the South Texas Chapter of the Texas Environmental Health 
Association, Isla Grand Beach Resort, South Padre Island, TX.  
For more information, visit www.facebook.com/TEHASTC.

Utah
September 10–12, 2014: Fall Conference, sponsored by the Utah 
Environmental Health Association, West Jordan, UT. For more 
information, visit www.ueha.org/events.html.

Virginia
October 17, 2014: Fall Educational Session, sponsored by the 
Virginia Environmental Health Association, Henrico, VA. For more 
information, visit www.virginiaeha.org.

Wisconsin
September 24–25, 2014: Joint Educational Conference, hosted by 
the Wisconsin Environmental Health Association, Stoney Creek, 
Rothschild, WI. For more information, visit www.weha.net.

Wyoming

September 9–11, 2014: Annual Education Conference, sponsored 
by the Wyoming Environmental Health Association and the 
Wyoming Food Safety Coalition, The Peaks Conference Center, 
Lander, WY. For more information, visit www.wehaonline.net. 

TOPICAL LISTINGS

Food Safety

September 9–11, 2014: FDA Pacific Region Retail Food Seminar, 
Phoenix, AZ. For more information, visit www.azeha.org/Conferences.html.

December 4–5, 2014: National Consumer Food Safety Education 
Conference, hosted by the Partnership for Food Safety Education, 
Arlington, VA. For more information, visit  
www.teamfoodsafety.org/2014.

Recreational Waters

October 8–10, 2014: World Aquatic Health Conference, hosted by 
the National Swimming Pool Foundation, Portland, OR. For more 
information, visit www.thewahc.org.  
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Contact us now!
1-866-956-2258 x340

support@neha.org

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

ANSI ACCREDITED PROGRAM
CERTIFICATE ISSUER

More trained employees = Safer food
“Research on foodborne illness risk factors has indicated that most outbreaks associated with food service establishments can be attributed to food 

workers’ improper food preparation practices...The findings from this study and others indicate that education is important for food safety.”
CDC EHSB epidemiological study by Green/Selman, 2005

Now Updatedto the 2013 Food Code!

NEHA
EDUCATION & TRAINING
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Resource Corner highlights different resources that NEHA has available to meet your education and 
training needs. These timely resources provide you with information and knowledge to advance your 
professional development. Visit NEHA’s online Bookstore for additional information about these, and 
many other, pertinent resources!

Designing Healthy Communities
Richard J. Jackson with Stacy Sinclair (2012)

This book highlights 
how we design the built 
environment and its 
potential for addressing 
and preventing many of 
the nation’s devastating 
childhood and adult 
health concerns. The 
author looks at the root 
causes of our malaise 

and highlights healthy community designs achieved by planners, 
designers, and community leaders working together. Ultimately, 
the author encourages all of us to make the kinds of positive 
changes highlighted in this book.
230 pages / Hardback / Catalog #1122
Member: $48 / Nonmember: $52

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

New edition! The Certified 
Professional–Food Safety (CP-FS) 
Manual has been developed by 
experts from across the various 
food safety disciplines to help 
candidates prepare for NEHA’s 
CP-FS credential examination. 
This book contains science-based, 
in-depth information about causes 
and prevention of foodborne 
illness, HACCP plans and active 
managerial control, cleaning and 
sanitizing, conducting facility plan 

reviews, pest control, risk-based inspections, sampling food for 
laboratory analysis, food defense, responding to food emergencies 
and foodborne illness outbreaks, and legal aspects of food safety. 
Newly revised and updated to include information and 
requirements from the Food Safety Modernization Act, this 
manual is the go-to resource for both students of food safety  
and industry professionals. 
358 pages / Spiral-bound paperback / Catalog #EZ9020
Member: $179 / Nonmember: $209

Healthier Societies: From Analysis to Action
Edited by Jody Heymann, Clyde Hertzman, Morris L. Barer,  
and Robert G. Evans (2006)

This book addresses the 
fundamental questions that need 
to be answered before countries 
should invest seriously in 
improving social conditions as a 
way of improving the health of the 
whole population. The book is 
divided into three parts that 
address the extent to which health 
is determined by biological factors 
or by social factors, examines four 
case studies that demonstrate the 
ways in which social change can 
dramatically affect adults’ health, 

and outlines the challenge of translating into action the research 
and takes a serious look at what would be involved in meeting 
this challenge.
417 pages / Hardback / Catalog #758
Member: $59 / Nonmember: $64

Environmental Law Handbook (22nd Edition)
Thomas F.P. Sullivan, Editor Emeritus (2014)

New edition! The Environmental 
Law Handbook continues to 
provide individuals across the 
country with a comprehensive, 
up-to-date, and easy-to-read look 
at the major environmental, health, 
and safety laws affecting U.S. 
businesses and organizations. The 
22nd edition been thoroughly 
updated, covering major changes 
to the law and enforcement in the 
areas of clean air, clean water, 
climate change, oil pollution, and 
pollution prevention. This is an 
essential reference for environmental 

students and professionals, and anyone who wants the most current 
information available on environmental laws. Study reference for 
NEHA’s REHS/RS exam.
1,068 pages / Hardback / Catalog #615
Member: $99 / Nonmember: $109 
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?
Did You Know?

Need some continuing education (CE) hours before your credential 
expires? View 35 educational sessions from the NEHA 2014 AEC 

from your home, office, or anywhere in the world. NEHA members 
can earn 30 CEs for $99 at www.neha2014aec.org/virtual-aec.  

Address changes take 

approximately thirty days to 

become effective. To ensure 

that you don’t miss a single 

issue of the Journal, please 

notify us as soon as possible 

of your new address.

Yf i
t h a n k s !

American Public 
University 
Manassas, VA

Bruce Clabaugh, RS 
Greenwood Village, CO

Dion L. Lerman 
Philadelphia, PA

COL Wendell A. Moore 
Davidsonville, MD

George A. Morris, RS 
Dousman, WI

Richard L. Roberts, 
MPH 
Grover Beach, CA

Welford C. Roberts, 
PhD, RS, REHS, DAAS 
South Riding, VA

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

Walter P. Saraniecki, 
MS, LDN, LEHP,  
REHS/RS 
La Grange, IL 

James M. Speckhart, 
MS 
Norfolk, VA

Ned Therien 
Olympia, WA

Clayton Tolson 
Baltimore, MD

Dale H. Truesdell 
Yakima, WA

Lisa A. Windross 
Port Saint Lucie, FL

for Supporting the  
NEHA/AAS Scholarship Fund

Thank 
You

JEH9.14_PRINT.indd  51 8/7/14  2:44 PM



Y O U R  ASSOCIATION

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

� Delegate Club ($25) � Affiliates Club ($2,500) � Visionary Society ($50,000)
� Honorary Members Club ($100) � Executive Club ($5,000) � Futurists Society ($100,000)
� 21st Century Club ($500) � President’s Club ($10,000) � You have my permission to disclose the fact and
� Sustaining Members Club ($1,000) � Endowment Trustee Society ($25,000)  amount (by category) of my contribution and pledge.

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

Signature Print Name 

Organization Phone 

Street Address  City State Zip 

� Enclosed is my check in the amount of $  payable to NEHA Endowment Foundation.

� Please bill my: MasterCard/Visa Card #  Exp. Date  

Signature 

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

NEHA ENDOWMENT FOUNDATION PLEDGE CARD

1409JEHEND

Y O U R  ASSOCIATIONY O U R  ASSOCIATION

52 Volume 77 • Number 2
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mental health profession than its annual budget might allow. Special projects and programs supported 
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the Endowment Foundation, please fill out the pledge card or call NEHA at 303.756.9090.

Thank you.

SUPPORT
THE NEHA

ENDOWMENT
FOUNDATION

DELEGATE CLUB ($25–$99)

Name in the Journal for one year and 
endowment pin. 

Freda W. Bredy 
Alexandria, VA 

HONORARY MEMBERS CLUB  
($100–$499)

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

Michele R. DiMaggio 
Martinez, CA

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

James M. Speckhart, MS 
Norfolk, VA

21st CENTURY CLUB ($500–$999) 
Name in AEC program book, name submitted  
in drawing for a free one-year NEHA  
membership, name in the Journal for one year,  
and endowment pin.

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

Bette J. Packer 
Ham Lake, MN

Peter M. Schmitt 
Shakopee, MN

Dr. Bailus Walker, Jr. 
Arlington, VA

SUSTAINING MEMBERS CLUB  
($1,000–$2,499)
Name in AEC program book, name submitted 
in drawing for a free two-year NEHA member- 
ship, name in the Journal for one year, and 
endowment pin.

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

George A. Morris, RS 
Dousman, WI

Welford C. Roberts, PhD, RS, REHS, DAAS 
South Riding, VA

Walter P. Saraniecki, MS, LDN, LEHP, REHS/RS 
La Grange, IL

AFFILIATES CLUB  
($2,500–$4,999)

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

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

Name in AEC program book, special invitation to  
the AEC President’s Reception, name in the Journal  
for one year, and endowment pin.
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Sustaining Members
Advanced Drainage Systems 
www.ads-pipe.com
Advanced Fresh Concepts Corp. 
www.afcsushi.com
AIB International 
www.aibonline.org
Albuquerque Environmental Health 
Department 
www.cabq.gov/environmentalhealth
Allegheny County Health Department 
www.county.allegheny.pa.us 
American Academy  
of Sanitarians (AAS) 
Gary P. Noonan  
www.sanitarians.org
American Chemistry Council 
www.americanchemistry.com
Anua 
www.anua-us.com
Ashland-Boyd County Health 
hollyj.west@ky.gov
Association of Environmental Health 
Academic Programs 
www.aehap.org
ATSDR/DCHI 
www.atsdr.cdc.gov/hac
CDP, Inc. 
www.cdpehs.com
City of Bloomington 
www.ci.bloomington.mn.us
City of Fall River Health  
& Human Services 
(508) 324-2410
City of Houston  
Environmental Health 
www.houstontx.gov/health/Environmental
City of Milwaukee Health Department, 
Consumer Environmental Health 
http://city.milwaukee.gov/Health
Coconino County Public Health 
www.coconino.az.gov
Colorado Department of Public 
Health and Environment, Division 
of Environmental Health, Delegated 
Programs Unit 
Therese Pilonetti 
therese.pilonetti@state.co.us
Decade Software Company, LLC 
Darryl Booth 
www.decadesoftware.com
DEH Child Care 
www.denvergov.org/DEH
DeltaTrak, Inc. 
Vallierie Cureton 
www.deltatrak.com
Digital Health Department, Inc. 
www.dhdinspections.com
Diversey, Inc. 
Steve Hails 
www.diversey.com
DuPage County Health Department 
www.dupagehealth.org
Eastern Idaho Public Health District 
www.phd7.idaho.gov
Ecolab 
robert.casey@ecolab.com 
www.ecolab.com

EcoSure 
charlesa.arnold@ecolab.com
Elite Food Safety Training 
www.elitefoodsafety.com
English Sewage Disposal, Inc. 
(756) 358-4771
Erie County Department of Health 
www.erie.gov/health
Florida Department of Health 
www.doh.state.fl.us
Gila River Indian Community, 
Environmental Health Services 
www.gilariver.org
GLO GERM/Food Safety First   
Joe D. Kingsley 
www.glogerm.com
HealthSpace USA Inc.  
Joseph Willmott 
www.healthspace.com
Industrial Test Systems, Inc. 
www.sensafe.com
Inspect2Go 
www.inspect2go.com
InspekPro LLC 
www.inspekpro.com
Jefferson County Health Department 
(Missouri) 
Joe Hainline 
www.jeffcohealth.org
Jefferson County Public Health 
(Colorado) 
csanders@jeffco.us 
http://jeffco.us/health
Kansas Department of Health  
& Environmental 
jrhoads@kdheks.gov
LaMotte Company 
www.lamotte.com
Linn County Public Health 
health@linncounty.org
Maricopa County Environmental 
Services 
jkolman@mail.maricopa.gov
Mars Air Doors 
www.marsair.com
Merced County Public Health, 
Division of Environmental Health 
rrowe@co.merced.ca.us
Mesothelioma Lawyer Center 
www.mesotheliomalawyercenter.org
Mid-Iowa Community Action 
www.micaonline.org
Mid-Ohio Valley Health Department 
tim.l.miller@wv.gov 
www.movhd.com
Mitchell Humphrey 
www.mitchellhumphrey.com
Mycometer 
www.mycometer.com
National Environmental Health  
Science and Protection Accreditation 
Council 
www.ehacoffice.org
National Registry of Food Safety 
Professionals 
Lawrence Lynch 
www.nrfsp.com
National Restaurant Association 
www.restaurant.org

National Swimming Pool Foundation 
Michelle Kavanaugh 
www.nspf.org
Neogen Corporation 
www.neogen.com
New Jersey State Health Department, 
Consumer and Environmental Health 
Services 
Joe Eldridge 
www.njeha.org
New York City Department of Health 
& Mental Hygiene 
www.nyc.gov/health
North Bay Parry Sound District 
Health Unit 
www.healthunit.biz
Nova Scotia Department of Agriculture 
www.gov.ns.ca
NSF International 
Stan Hazan 
www.nsf.org
Omaha Healthy Kids Alliance 
www.omahahealthykids.org
Oneida Indian Tribe of Wisconsin   
www.oneidanation.org
Orkin 
Zia Siddiqi 
www.orkincommercial.com
Ozark River Hygienic Hand-Wash 
Station 
www.ozarkriver.com
PerkinElmer, Inc. 
www.perkinelmer.com
Pinnacle Health Childhood Lead 
Poisoning Prevention Program 
www.pinnaclehealth.org/Conditions-
Treatments/Services/Children-s-Health/
Services/Childhood-Lead-Poisoning-
Prevention-Program.aspx
Presby Environmental, Inc. 
www.presbyenvironmental.com
Prometric 
www.prometric.com
Racine City Department of Health 
www.cityofracine.org/Health.aspx
Remco Products 
www.remcoproducts.com
Sacramento County Environmental 
Management Department 
www.emd.saccounty.net
San Jamar 
www.sanjamar.com
Seattle & King County  
Public Health 
Michelle Pederson 
michelle.pederson@kingcounty.gov
Shat-R-Shield Inc. 
Anita Yost 
www.shat-r-shield.com
Skillsoft 
www.skillsoft.com
Sneezeguard Solutions Inc.  
Bill Pfeifer 
www.sneezeguard-solutions.com
Sonoma County Permit and Resource 
Management Department, Wells and 
Septic Section 
www.sonoma-county.org/prmd
Starbucks Coffee Company 
www.starbucks.com

Stater Brothers Market 
www.staterbros.com

StateFoodSafety.com 
www.StateFoodSafety.com

Sweeps Software, Inc. 
Kevin Thrasher 
www.sweepssoftware.com

Taylor Technologies, Inc. 
www.taylortechnologies.com

Texas Roadhouse   
www.texasroadhouse.com

The Steritech Group, Inc. 
www.steritech.com

Tri-County Health Department 
www.tchd.org

Underwriters Laboratories, Inc. 
Gus Schaeffer 
www.ul.com

Waco-McLennan County Public  
Health District 
davidl@ci.waco.tx.us

Washington County Environmental 
Health (Oregon) 
environmentalhealth@co.washington.or.us 
www.co.washington.or.us/HHS/
EnvironmentalHealth

Waukesha County Public Health 
Division 
sward@waukeshacounty.gov 
www.oeo.wv.gov

Winn-Dixie Stores, Inc. 
www.winn-dixie.com

Educational Institution 
Members
American Public University 
Tatiana Sehring 
www.StudyatAPU.com/NEHA

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

East Tennessee State University, DEH 
Phillip Scheuerman 
www.etsu.edu

Eastern Kentucky University 
worley.johnson@eku.edu 
http://eh.eku.edu

Georgia State University 
Christine Stauber 
cstauber@gsu.edu

Michigan State University, Online 
Master of Science in Food Safety 
www.online.foodsafety.msu.edu

Ponce School of Medicine, Public 
Health Program 
www.psm.edu/php

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

University of Wisconsin–Oshkosh 
www.uwosh.edu/llce

University of Wisconsin–Stout, 
College of Science, Technology, 
Engineering, and Mathematics 
www.uwstout.edu 
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SPECIAL LISTING

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

President Elect—Bob Custard, REHS, 
CP-FS, 29 Hammond Drive, Lovettsville, 
VA 20180. Phone: (571) 221-7086  
BobCustard@comcast.net

First Vice President—David E. Riggs,  
REHS/RS, MS, 2535 Hickory Avenue, 
Longview, WA 98632. Phone: (360) 430-0241 
davideriggs@comcast.net

Second Vice President—Adam London, 
RS, MPA, Environmental Health Director, 
Kent County Health Department, 700 
Fuller NE, Grand Rapids, MI 49503. 
Phone: (616) 632-7266 
adam.london@kentcountymi.gov

Immediate Past President—Alicia 
Enriquez Collins, REHS  
enriqueza@comcast.net 

Regional Vice Presidents
Region 1—Ned Therien, MPH, Health 
Policy Analyst, Washington State Board 
of Health, P.O. Box 47990, Olympia, WA 
98501-7990. Phone: (360) 236-4103 
ned.therien@sboh.wa.gov 
Alaska, Idaho, Oregon, and Washington. 
Term expires 2017.

Region 2—Marcy A. Barnett, MA, 
MS, REHS, Emergency Preparedness 
Liaison, California Department of Public 
Health, Center for Environmental Health, 
Sacramento, CA. Phone: (916) 449-5686 
marcy.barnett@cdph.ca.gov  
Arizona, California, Hawaii, and Nevada. 
Term expires 2015.

Region 3—Roy Kroeger, REHS, 
Environmental Health Supervisor, Cheyenne/
Laramie County Health Department,  
100 Central Avenue, Cheyenne, WY 82008. 
Phone: (307) 633-4090 
roykehs@laramiecounty.com  
Colorado, Montana, Utah, Wyoming, and 
members residing outside of the U.S.  
(except members of the U.S. armed forces). 
Term expires 2015. 

Region 4—Keith Johnson, RS, Administrator, 
Custer Health, 210 2nd Avenue NW, 
Mandan, ND 58554.  
Phone: (701) 667-3370  
keith.johnson@custerhealth.com 
Iowa, Minnesota, Nebraska, North Dakota, 
South Dakota, and Wisconsin.  
Term expires 2016.

Region 5—Sandra Long, REHS, RS, 
Inspection Services Supervisor, City of Plano 
Health Department, 1520 K Avenue, Suite 
210, Plano, TX 75074. Phone: (972) 941-7143 
ext. 5282; Cell: (214) 500-8884  
sandral@plano.gov  
Arkansas, Kansas, Louisiana, Missouri,  
New Mexico, Oklahoma, and Texas.  
Term expires 2017. 

Region 6—Lynne Madison, RS, 
Environmental Health Division Director, 
Western UP Health Department, 540 Depot 
Street, Hancock, MI 49930. 
Phone: (906) 482-7382, ext. 107 
lmadison@hline.org 
Illinois, Indiana, Kentucky, Michigan,  
and Ohio. Term expires 2016.

Region 7—Tim Hatch, MPA, REHS, 
Environmental Programs, Planning, and 
Logistics Director, Center for Emergency 
Preparedness, Alabama Department of 
Public Health, 201 Monroe Street, Suite 
1310, Montgomery, AL 36104.  
Phone: (334) 206-7935 
tim.hatch@adph.state.al.us 
Alabama, Florida, Georgia, Mississippi, 
North Carolina, South Carolina, and 
Tennessee. Term expires 2017.

Region 8—LCDR James Speckhart, MS, 
USPHS, Health and Safety Officer, FDA, 
CDRH-Health and Safety Office, WO62 
G103, 10903 New Hampshire Avenue, Silver 
Spring, MD 20993. Phone: (301) 796-3366 
jamesmspeckhart@gmail.com 
Delaware, Maryland, Pennsylvania, Virginia, 
Washington, DC, West Virginia, and 
members of the U.S. armed forces residing 
outside of the U.S. Term expires 2015.

Region 9—Edward L. Briggs, MPH, MS, 
REHS, Director of Health, Town of  
Ridgefield Department of Health, 66 Prospect 
Street, Ridgefield, CT 06877.  
Phone: (203) 431-2745 
eb.health@ridgefieldct.org 
Connecticut, Maine, Massachusetts, New 
Hampshire, New Jersey, New York, Rhode 
Island, and Vermont. Term expires 2016.

Affiliate Presidents
Alabama—Haskey Bryant, MPH, MPA, 
Environmental Health Specialist, Jefferson 
County Dept. of Health, Birmingham, AL. 
haskey.bryant@jcdh.org

Alaska—Ryan Autenrieth, REHS, 
Environmental Health Officer, Yukon-
Kuskokwim Health Corporation, Bethel, AK. 
aeha.net@gmail.com

Arizona—Shikha Gupta, Environmental 
Operations Program Supervisor, Maricopa 
County, Phoenix, AZ. 
sgupta@mail.maricopa.gov

Arkansas—Jeff Jackson, Camden, AR. 
jeff.jackson@arkansas.gov

California—Sarah Crossman, REHS, 
Environmental Health Specialist IV, 
Riverside County Dept. of Environmental 
Health, Riverside, CA. 
president@ceha.org

Colorado—Mindi Ramig, Environmental 
Health Supervisor, Jefferson County Public 
Health, Golden, CO. 
mramig@jeffco.us

Connecticut—Marco Palmeri, RS, Chief 
Sanitarian, Plainville-Southington Regional 
Health District, Plainville, CT. 
health@plainville-ct.gov

Florida—Robert Maglievaz, 
Environmental Specialist III, Florida Dept. 
of Health, DeLand, FL. 
robert_maglievaz@flhealth.gov

Georgia—Chris Rustin, MS, DrPH, 
REHS, Environmental Health Section 
Director, Georgia Dept. of Public Health, 
Atlanta, GA. 
chris.rustin@dph.ga.gov

Hawaii—John Nakashima, Sanitarian IV, 
Food Safety Education Program, Hawaii 
Dept. of Health, Hilo, HI. 
john.nakashima@doh.hawaii.gov

Idaho—Patrick Guzzle, MA, MPH, REHS, 
Food Protection Program Manager, Idaho 
Dept. of Health and Welfare, Boise, ID. 
guzzlep@dhw.idaho.gov 

Illinois—Adam Dotson, MPA, LEHP, 
Community Development Director,  
City of Oak Forest, Oak Forest, IL. 
adotson@oak-forest.org

Indiana—Michael Mettler, Indiana State 
Dept. of Health, Indianapolis, IN. 
mmettler@isdh.in.gov

Iowa—Sandy Heinen, Environmental 
Health Officer, Black Hawk County Health 
Dept., Waterloo, IA. 
sheinen@co.black-hawk.ia.us

Jamaica—Steve Morris, Chief Public 
Health Inspector, Ministry of Health, St. 
Catherine, Jamaica. 
president@japhi.org.jm

Kansas—Bronson Farmer, RS, HHS, 
Salina-Saline County Health Dept., Salina, KS. 
farmerduo@hotmail.com

Kentucky—Leslie Cobb, Technical 
Consultant, Kentucky Food Safety Branch, 
Frankfort, KY. 
leslie.cobb@ky.gov

Louisiana—John Koury, MS, COO, 
KourCo Enivironmental Services, Inc., 
Lafayette, LA. 
jkoury@kourco.com

Maryland—James Lewis, Westminster, MD. 
jlewis@mde.state.md.us

Massachusetts—Alan D. Perry, REHS/RS, 
Attleboro Health Dept., Attleboro, MA. 
president@maeha.org

Michigan—Carolyn Kreiger, REHS, 
Environmental Quality Analyst, Michigan 
Dept. of Environmental Quality, 
Kalamazoo, MI. 
chobbs@meha.net

Minnesota—Jim Topie, REHS, Planner 
Principal, Minnesota Dept. of Health, 
Duluth, MN. 
james.topie@state.mn.us 

Mississippi—Queen Swayze, Food 
Program Specialist, Mississippi State  
Dept. of Health, Jackson, MS. 
elizabeth.swayze@msdh.state.ms.us

Missouri—Paul Taylor, Environmental 
Representative, St. Louis County Health 
Dept., St. Louis, MO. 
ptaylor@stlouisco.com

Montana—Laurel Riek, RS, Program 
Manager, Lewis & Clark City/County 
Health Dept., Helena, MT. 
lriek@lccountymt.gov

National Capitol Area—Shannon 
McKeon, Environmental Health Specialist, 
Fairfax, VA. 
smckeon@ncaeha.com

Nebraska—Kathy King, Environmental 
Health Specialist II, Lincoln-Lancaster 
Health Dept., Lincoln, NE. 
kking@lincoln.ne.gov 

Nevada—Tamara Giannini, 
Environmental Health Supervisor, Southern 
Nevada Health District, Las Vegas, NV. 
giannini@snhdmail.org

New Jersey—Marconi Gapas, Health 
Officer, Township of Union and Borough of 
Kenilworth Dept. of Health, Union, NJ. 
mgapas@uniontownship.com

New Mexico—Michael Broussard, CP-FS, 
Program Specialist, NMED, Santa Fe, NM. 
michael.broussard@state.nm.us

New York—Contact Region 9 Vice 
President Edward L. Briggs. 
eb.health@ridgefieldct.org

North Carolina—Jesse Dail, 
Environmental Health Specialist,  
Morehead City, NC. 
jessed@carteretcountygov.org

North Dakota—Jane Kangas, 
Environmental Scientist II, North Dakota 
Dept. of Health, Fargo, ND. 
jkangas@nd.gov 

Northern New England Environmental 
Health Association—Co-president Brian 
Lockard, Health Officer, Town of Salem 
Health Dept., Salem, NH. 
blockard@ci.salem.nh.us 
Co-president Thomas Sloan, RS, 
Agricultural Specialist, New Hampshire 
Dept. of Agriculture, Concord, NH. 
tsloan@agr.state.nh.us

Ohio—Eric J. Zgodzinski, MPH, RS, 
CPH, Director of Community and 
Environmental Health, Toledo-Lucas 
County Health Dept., Toledo, OH. 
zgodzinski@co.lucas.oh.us

The board of directors includes NEHA’s nation-

ally elected officers and regional vice presidents. 

Affiliate presidents (or appointed representatives) 

comprise the Affiliate Presidents Council. Tech-

nical advisors, the executive director, and all past 

presidents of the association are ex-officio council 

members. This list is current as of press time.

Bob Custard,  
REHS, CP-FS

 President Elect
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Oklahoma—Matthew Brosh, RPES, 
Public Health Specialist, Oklahoma City-
County Health Dept., Oklahoma City, OK. 
matt_brosh@occhd.org

Oregon—Delbert Bell, Klamath Falls, OR. 
Dbell541@charter.net

Past Presidents—Brian Collins, MS, 
REHS, DAAS, Director of Environmental 
Health (ret)

Pennsylvania—TBD

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

Saudi Arabia—Zubair M. Azizkhan, 
Environmental Scientist, Saudi Arabian Oil 
Company, Saudi Arabia. 
Zubair.azizkhan@aramco.com.sa

South Carolina—Trey Reed, Regional 
Environmental Health Director, 
South Carolina Dept. of Health and 
Environmental Control, Aiken, SC. 
reedhm@dhec.sc.gov

South Dakota—John Osburn, Pierre, SD. 
john.osburn@state.sd.us

Tennessee—David Garner, Nashville, TN. 
david.garner@tnenvironmentalhealth.org

Texas—Cindy Corley, REHS, CP-FS, 
Environmental Health Manager, City of 
Garland Health Dept., Garland, TX. 
ccorley@garlandtx.gov

Uniformed Services—Joseph Hout, 
Environmental Science Officer, The 
Uniformed Services University of the 
Health Sciences, Bethesda, MD. 
joseph.hout@usuhs.edu 

Utah—Ronald Lund, Salt Lake County 
Health Dept., Murray, UT. 
rlund@slco.org

Virginia—Christopher Gordon, Executive 
Advisor-Public Health, Virginia Dept. of 
Health, Richmond, VA. 
christopher.gordon@vdh.virginia.gov

Washington—Michael Baker, MS, PhD, 
Dept. of Environmental Health Director, 
Whitman County Public Health, Pullman, WA. 
michael.baker@whitmancounty.net

West Virginia—Elizabeth Green, 
Parkersburg, WV. 
elizabeth.s.green@wv.gov

Wisconsin—Laura Temke, REHS, 
CP-FS, HHS, Environmentalist, City of 
West Allis Health Dept., West Allis, WI. 
ltemke@westalliswi.gov

Wyoming—Terri Leichtweis, 
Environmental Health Specialist, 
Jefferson County Public Health, 
Lakewood, CO. 
tleicht@jeffco.us

NEHA Historian
Dick Pantages, NEHA Past President, 
Fremont, CA. 
dickpantages@comcast.net

Technical Advisors
Air Quality—Scott E. Holmes, REHS, 
MS, Environmental Public Health 
Manager, Lincoln-Lancaster County 
Health Dept., Lincoln, NE. 
sholmes@lincoln.ne.gov

Aquatic Venues/Recreational Health—
Tracynda Davis, MPH, Environmental 
Health Consultant, Colorado Springs, CO. 
tracynda@gmail.com

Aquatic Venues/Recreational Health—
Colleen Maitoza, REHS, Supervising 
Environmental Specialist, Environmental 
Management Dept., County of Sacramento, 
Mather, CA. 
maitozac@saccounty.net

Children’s Environmental Health—M.L. 
Tanner, HHS, Environmental Health 
Manager III, Bureau of Environmental 
Health Services, Division of Food 
Protection and Rabies Prevention, 
South Carolina Dept. of Health and 
Environmental Control, Columbia, SC. 
tannerml@dhec.sc.gov

Drinking Water/Environmental Water 
Quality—Sharon Smith, RS, West 
Central Region Supervisor, Minnesota 
Dept. of Health, Fergus Falls, MN. 
sharon.l.smith@state.mn.us

Emergency Preparedness and 
Response—Martin A. Kalis, Public 
Health Advisor, CDC/NCEH/DEEHS/
EHSB, Atlanta, GA. 
mkalis@cdc.gov

Emergency Preparedness and 
Response—Vince Radke, MPH, REHS, 
CP-FS, DAAS, Sanitarian, CDC/NCEH/
DEEHS/EHSB, Atlanta, GA. 
vradke@cdc.gov

Emerging Pathogens—Lois Maisel, RN, 
CP-FS, Environmental Health Specialist II, 
Fairfax County Health Dept., Fairfax, VA. 
lois.maisel@fairfaxcounty.gov

Environmental Justice—Welford C. 
Roberts, PhD, DAAS, RS/REHS, Subject 
Matter Expert, Office of the Air Force 
Surgeon General, ERP International, LLC., 
South Riding, VA. 
welford@erols.com

Food (including Safety and Defense)—
Eric Bradley, MPH, REHS/RS, CP-FS, 
Environmental Health Specialist, Scott 
County Health Dept., Davenport, IA. 
Eric.Bradley@scottcountyiowa.com

Food (including Safety and Defense)—
John A. Marcello, REHS, CP-FS, Pacific 
Regional Food Specialist, FDA, Tempe, AZ. 
john.marcello@fda.hhs.gov

General Environmental Health—Ron de 
Burger, Retired Director, Toronto Public 
Health, Toronto, ON, Canada. 
rdeburger@gmail.com

General Environmental Health—Eric 
Pessell, REHS, Environmental Health 
Division Director, Kent County Health 
Dept., Grand Rapids, MI. 
eric.pessell@kentcountymi.gov

Global Climate Change and Health—
Steve Konkel, PhD, MCP, AICP, FRIPH, 
Associate Professor, Environmental Health 
Sciences, University of Alaska Anchorage, 
Anchorage, AK. 
steven.konkel@uaa.alaska.edu

Hazardous Materials/Toxic 
Substances—Priscilla Oliver, PhD,  
Life Scientist/Program Manager, U.S. EPA, 
Atlanta, GA. 
POliverMSM@aol.com

Healthy Homes and Healthy 
Communities—Sandra Whitehead, 
MPA, Environmental Public Health 
Planner, Division of Environmental 

Health, Florida Dept. of Health, 
Tallahassee, FL. 
Sandra_Whitehead@doh.state.fl.us
Injury Prevention—CAPT Alan J. 
Dellapenna, Jr., RS, MPH, DAAS, 
Historian, Indian Health Service, 
Rockville, MD. 
alan.dellapenna@gmail.com
Institutions/Schools—TBD
International—Sylvanus Thompson, 
PhD, CPHI(C), Associate Director, 
Toronto Public Health, Toronto,  
ON, Canada. 
sthomps@toronto.ca
Land Use Planning/Design—Felix I. 
Zemel, MCP, MPH, RS, DAAS, Health 
Agent/Administrator, Cohasset Board  
of Health, Cohasset, MA. 
felix.zemel@gmail.com
Legal—Doug Farquhar, JD, Program 
Director, National Conference of State 
Legislatures, Denver, CO. 
doug.farquhar@ncsl.org
Mentorship—Sheila D. Pressley, DrPH, 
REHS/RS, Associate Professor, Eastern 
Kentucky University, Richmond, KY. 
sheila.pressley@eku.edu
Mentorship—Marie Woodin, REHS, 
Deputy Division Chief, Sacramento 
County Environmental Management 
Dept., Sacramento, CA. 
WoodinM@saccounty.net
Occupational Health/Safety—D. Gary 
Brown, DrPH, CIH, RS, DAAS, Professor, 
Eastern Kentucky University, Richmond, KY. 
gary.brown@eku.edu 
Radiation/Radon—TBD
Risk Assessment—TBD
Sustainability—Tom R. Gonzales, MPH, 
REHS, Environmental Health Director, 
El Paso County Public Health, Colorado 
Springs, CO. 
tomgonzales@elpasoco.com
Technology (including Computers, 
Software, GIS, and Management 
Applications)—Darryl Booth, MBA, 
President, Decade Software Company, 
Fresno, CA. 
darrylbooth@decadesoftware.com
Vector Control—Zia Siddiqi, PhD, BCE, 
Director of Quality Systems, Orkin, Inc., 
Atlanta, GA. 
zsiddiqi@rollins.com
Wastewater—Craig Gilbertson, RS, 
Environmental Planner, TrackAssist-
Online, Walker, MN. 
cgilbertson@yaharasoftware.com
Workforce Development, Management, 
and Leadership—CAPT Michael 
E. Herring, REHS, MPH, Senior 
Environmental Health Scientist/Training 
and Technical Assistance Team Leader, 
CDC, Atlanta, GA. 
mherring@cdc.gov
Workforce Development, Management, 
and Leadership—George Nakamura, 
MPA, REHS/RS, DAAS, President/CEO, 
Nakamura Leasing, Sunnyvale, CA. 
gmlnaka@comcast.net

NEHA Staff:  
(303) 756-9090
Rance Baker, Program Administrator, 
NEHA Entrepreneurial Zone (EZ),  
ext. 306, rbaker@neha.org

Trisha Bramwell, Customer & Member 
Services Specialist, ext. 336,  
tbramwell@neha.org
Laura Brister, Customer & Member 
Services Specialist, AEC Registration 
Coordinator, ext. 309, lbrister@neha.org
Patricia Churpakovich, Credentialing 
Coordinator, ext. 317,  
pchurpakovich@neha.org
Ginny Coyle, Grants/Projects Specialist, 
Research and Development (R&D),  
ext. 346, gcoyle@neha.org
Jill Cruickshank, Chief Operating Officer 
(COO), ext. 342,  
jcruickshank@neha.org
Vanessa DeArman, Project Coordinator, 
R&D, ext. 311, vdearman@neha.org
Cindy Dimmitt, Receptionist, Customer 
& Member Services Specialist, ext. 300, 
cdimmitt@neha.org
Elizabeth Donoghue-Armstrong, Copy 
Editor, Journal of Environmental Health, 
nehasmtp@gmail.com
Eric Fife, Learning Content Producer, 
NEHA EZ, ext. 344, efife@neha.org
Soni Fink, Strategic Sales Coordinator,  
ext. 314, sfink@neha.org
Michael Gallagher, IFSS Logistics and 
Training Coordinator, NEHA EZ, ext. 343, 
mgallagher@neha.org
TJay Gerber, Credentialing Specialist, ext. 
328, tgerber@neha.org
Genny Homyack, Executive Associate, 
ghomyack@neha.org
Dawn Jordan, Customer Service Manager, 
Office Coordinator, HR and IT Liaison, 
ext. 312, djordan@neha.org
Erik Kosnar, Learning Content 
Production Assistant, NEHA EZ, ext. 318, 
ekosnar@neha.org
Elizabeth Landeen, Assistant Manager, 
R&D, (860) 351-5099, elandeen@neha.org
Matt Lieber, Marketing and 
Communications Assistant, ext. 338, 
mlieber@neha.org
Larry Marcum, Managing Director,  
R&D and Government Affairs, ext. 307, 
lmarcum@neha.org
Marissa Mills, Project Assistant, R&D, 
ext. 304, mmills@neha.org
Eileen Neison, Credential Department 
Customer Service Representative, ext. 310, 
eneison@neha.org
Carol Newlin, Credentialing Specialist, 
ext. 337, cnewlin@neha.org
Terry Osner, Administrative Coordinator, 
ext. 302, tosner@neha.org
Barry Porter, Financial Coordinator, ext. 
308, bporter@neha.org
Kristen Ruby-Cisneros, Content Editor, 
Journal of Environmental Health, ext. 341,  
kruby@neha.org
Michael Salgado, Assistant Manager, 
NEHA EZ, ext. 315, msalgado@neha.org
Jill Schnipke, Education Coordinator, ext. 
313, jschnipke@neha.org
Joshua Schrader, Sales & Training 
Support, NEHA EZ, ext. 340,  
jschrader@neha.org
Clare Sinacori, Marketing and 
Communications Manager, ext. 319, 
csinacori@neha.org
Christl Tate, Project Coordinator,  
R&D, ext. 305, ctate@neha.org  

To update information, contact Terry Osner at tosner@neha.org.
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Note of Thanks to Departing Board Members
We would be remiss if we did not acknowledge the dedication, hard
work, and efforts of two members of the NEHA board of directors
on the occasion of their departure from the board: Immediate Past
President Brian Collins and Region 7 Vice President John Steward.

Immediate Past President Brian Collins
leaves the board after 12 years of dedicated
service and leadership. In 2009, he was
elected second vice president and served as
president of NEHA in 2012–2013. Prior to
that Brian served as NEHA’s Region 5 vice
president from 2002 to 2009.

During Brian’s tenure, he was appointed to
practically every standing presidential com-

mittee, authored a number of position and policy statements,
and liaised with many national partners, most notably the Food and
Drug Administration, in order to promote NEHA and environmental
health. Brian was also a principal in reinvigorating NEHA’s Student
Mentoring program.

Prior to his NEHA service, Brian was president of the Texas Envi-
ronmental Health Association and Texas Association of Municipal
Health Officials. Brian received the American Academy of Sanitar-
ians’ Davis Calvin Wagner Award for dedication and accomplish-
ments in leadership, commitment, and resourcefulness in advanc-
ing the sanitarian profession at the NEHA 2014 Annual Educational
Conference & Exhibition. Retired from active service with the City
of Plano, Texas, in January 2014, Brian is now consulting.

Region 7 Vice President John Steward
leaves the board after nine years of dedicated
service and leadership. John joined the
NEHA board in 2005 and served as vice pres-
ident for both Region 10 (2005–2011) and
Region 7 (2011–2014).

John is currently a faculty member in the
Division of Environmental Health, School
of Public Health, Georgia State University

in Atlanta. He teaches graduate courses in environmental and pub-
lic health and helps to manage and organize research and training
around urban health and health disparities. John came to Georgia
State eight years ago after a 30-year career in the U.S. Public Health
Service (USPHS). He is a member of the USPHS Commissioned Offi-
cers Association and the Uniformed Services and Georgia Environ-
mental Health Associations.

As a board member, John represented NEHA members on matters
of policy, governance, and oversight of the association. He served on
the finance, international fund, food safety, and sustainability com-
mittees. He was the board’s liaison to the American Public Health
Association’s Environment Section. He led a work group to develop
definitions of the terms environmental health and environmental
health practitioner, which were published in the Journal (October

2013). In addition to serving on the board, John chaired several 
of NEHA’s technical sections for 15 years, and he serves as a peer 
reviewer for the Journal. He is a recipient of the NEHA Past Presi-
dents’ Award and numerous Presidential Citations.

John states, “NEHA is an organization to be proud of. Its mem-
bers provide a tremendous range of services to both humankind 
and make our planet a better place for all. NEHA’s officers, direc-
tors, and staff are dedicated to serving the association and con-
ducting high-quality, high-impact programs for environmental 
health professionals, agencies, and our nation. It is gratifying to 
have worked in this field and to have participated in the devel-
opment of a well-respected and effective association. It’s equally 
important to have made deep friendships along the way.”

NEHA Staff Profiles
As part of tradition, NEHA features new staff members in the Journal 
around the time of their one-year work 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. 

Erik Kosnar
I joined NEHA in September 2013, and hav-
ing come from a background in audio 
engineering and graphic design, I was very 
excited to lend my skills to an organization 
that contributes to the environmental health 
industry. I’ve spent the last 15 years work-
ing for various audio equipment compa-
nies designing products and training people 

around the country on how to best use them.  
At NEHA I am a learning content developer, and to date I have 

helped with several projects from credential study materials to 
classroom and e-learning curriculum design. I’m excited that I can 
bring a passion for training and development to NEHA, and I’m 
very excited to be working here. It is very fulfilling to work along-
side such a dedicated and passionate group of people.

While I’m not a native of Colorado, I’ve spent the majority of 
my life here and I love calling this state home. I enjoy spending 
my time cooking and trying new cuisines from around the world. 
I also enjoy writing and playing music, even occasionally perform-
ing at venues around Denver with my band. 

Matt Lieber
I joined NEHA in 2013 as a contract employee 
in the marketing department to assist in the 
promotion of NEHA’s 2013 Annual Educa-
tional Conference & Exhibition. A few months 
later I was proud to be made a full-time mem-
ber of NEHA’s staff as marketing and commu-
nications assistant. Being a part of NEHA has 
been a fantastic experience as it gives me the 
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opportunity to apply myself towards goals and projects that truly 
mean something both to me personally and the world at large. 

I’m originally from Michigan, where I received two bachelor’s 
degrees from Michigan State University in journalism and politi-
cal science before moving to Denver in 2008 to attend graduate 
school. I ultimately received my master’s degree from the Univer-
sity of Denver in media, fi lm, and journalism studies (by writing a 
300-page thesis on Batman). 

My fi rst few jobs out of school were mainly focused on web 
marketing strategies, fi rst at an e-commerce fi rm in Detroit, then at 
a web marketing solutions fi rm here in Denver. But it was arriving 
at NEHA that showed me that the private sector was not for me, 
and that I’d much rather spend my days working with people and 
organizations that make a real difference in the world. That is what 
I have found since becoming a part of NEHA. 

Before coming to NEHA, I can honestly say the phrase “envi-
ronmental health” was not part of my vocabulary. But now, after a 
year working for NEHA, I take pride in understanding the reach 
and impacts of environmental health and knowing that I provide a 
small piece in helping environmental health professionals take on 
the challenges of keeping our food safe, our water clean, and our 
planet secure for the future. 

NHSPI™: Hatching a Plan for 
Environmental Health
With the help of NEHA Region 7 Vice President Tim Hatch, the 
environmental health community is actively engaging in further 
development of the National Health Security Preparedness Index™
(NHSPI™) (www.nhspi.org). The 2014 NHSPI will feature an 
expanded focus on the role of environmental health in preparedness. 

NEHA and other environmental health partners are champion-
ing the charge to bring more measures of environmental health 
preparedness into NHSPI. Hatch, environmental programs, 
planning, and logistics director at the Alabama Department of 

Public Health’s Center for Emergency Preparedness, has been 
appointed to the NHSPI Environmental Health Task Force as a 
subject-matter expert representing NEHA. In addition to NEHA, 
representatives from seven other organizations are adding their 
voices to the expansion of environmental health in NHSPI includ-
ing the Association of Public Health Laboratories, the Association 
of State and Territorial Health Offi cials (ASTHO), the Centers for 
Disease Control and Prevention’s (CDC’s) National Center for 
Environmental Health, the Council of State and Territorial Epi-
demiologists, the Environmental Health Partnership Council, the 
National Association of County and City Health Offi cials, and the 
National Alliance for Radiation Readiness.

NHSPI is the fi rst composite measure of the nation’s and states’ 
preparedness. The tool brings together the best available evi-
dence to date to refl ect the current state of health security pre-
paredness. The inaugural version was released in December 2013. 

ASTHO, under a cooperative agreement with CDC, leads the 
development of NHSPI with over 50 stakeholder partners. In 2014, 
the second version of NHSPI will grow to include more and bet-
ter measures in the areas of environmental health and health care. 

NHSPI is a resource to
•	 get a more complete picture of health emergency preparedness 

nationwide,
•	 make more informed decisions on the best use of health 

security preparedness resources,
•	 show progress and assess changes in preparedness levels 

over time,
•	 identify strengths and gaps in health security preparedness, and
•	 aid continuous quality improvement.

Version 2.0 of NHSPI is slated for release in December 2014. 
Check out your state’s results and share your ideas for ensuring 
environmental health is integral to the preparedness picture at 
www.nhspi.org. 

Starting October 1, NEHA will offer new membership categories that also offer the 
option to receive an electronic version of the Journal of Environmental Health (JEH). 
Check it out! 

• New Feature: Download as a PDF for of� ine reading or printing 
• Access web links and e-mail addresses found in articles, ads, and listings 
• Read it on any computer or mobile device such as a tablet or smart phone 
• Quickly � nd information using the search feature
• View video content
• Bookmark pages and articles for quick reference

As a NEHA member, you will receive the E-Journal in addition 
to the hard copy—absolutely free—for all issues of the JEH 
through September 2014 while your membership is active! 

Look for it in your inbox and be sure to add staff@neha.org 
to your list of safe senders.
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NEHA’s Certifi ed Professional–
Food Safety manual was 
developed by experts from across 
the various food safety disciplines 
to help candidates prepare for 
the updated CP-FS credential 
examination. This 360-page 
manual contains science-based, 
in-depth information about:

 � Causes and prevention of 
foodborne illness

 � HACCP plans and active 
managerial control

 � Cleaning and sanitizing

 � Pest control

 � Risk-based inspections

 � Sampling food for laboratory 
analysis

 � Food defense

 � Responding to food 
emergencies and foodborne 
illness outbreaks 

 � Conducting facility plan 
reviews

 � Legal aspects of food safety

The go-to resource for students of food
safety and industry professionals.

Now available at NEHA’s online bookstore. 
neha.org/store

Introducing…NEHA’s ALL-NEWCertifi ed Professional– Food Safety (CP-FS) manual!

Hundreds of pages of new content to help candidates 
prepare for the current CP-FS exam 

Updated to the 2013 Food Code

An integral part of Integrated Food Safety System 
(IFSS) body of knowledge

Includes new Food Safety Modernization Act (FSMA) 
requirements

Full-color photographs and illustrations throughout

Certifi ed Professional– Food Safety (CP-FS) 

�

�

The go-to resource for students of food 
safety and industry professionals.

NEHA’s Certifi ed Professional–
Food Safety manual was Food Safety manual was Food Safety
developed by experts from across 
the various food safety disciplines 
to help candidates prepare for 
the updated CP-FS credential 
examination. This 360-page 
manual contains science-based, 
in-depth information about:

� Causes and prevention of 
foodborne illness

� HACCP plans and active 
managerial control

�

manual!

Hundreds of pages of new content to help candidates 
prepare for the current CP-FS exam 

NEHA’s 
Food Safety
developed by experts from across 
the various food safety disciplines 
to help candidates prepare for 
the updated CP-FS credential 
examination. This 360-page 
manual contains science-based, 
in-depth information about:

�

�

�

Food Safety (CP-FS) 
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AEC Format
NEHA is seeking abstracts that bring the latest advances 
in environmental health, as well as unique responses to 
environmental health and protection problems. Practical 
applications in both the public and private sectors should 
be emphasized along with the latest in proven emerging 
technologies. 

Types of training and educational sessions at the AEC:

Lectures
 •  Interactive presentations will be given fi rst 

consideration
 •   Single or multiple speaker presentations in 

traditional lecture or panel formats

Learning Labs
 •  Hands-on demonstrations
 •   Tabletop exercises
 •  Drop-in learning labs
 •   Roundtable discussions
 •  Poster presentations
 •  Other interactive and innovative 

presentation formats

Ensuring Attendees a 
Return on Investment
The NEHA AEC is being rationalized according to return 
on investment (ROI) principles. Emphasis will be given 
to those abstracts that impart knowledge to attendees, 
but also enables them to make cost effective program 
improvements in their workplaces thereby justifying the 
investment made for their attendance to the NEHA AEC.

CALL FOR ABSTRACTS
The National Environmental Health Association presents its 79th Annual 

Educational Conference & Exhibition in Orlando, FL, July 13-15, 2015.

NEHA IS CURRENTLY...
• Gathering feedback on topics of interest for 2015

• Developing a conference vision

• Researching an improved abstract submission process

COMING IN SEPTEMBER!  We will announce these items and offi cially 

open the Call for Abstracts by mid-month. Stay tuned to neha.org, 

e-mails, and the E-News!

2 WAYS to participate in the 
Call for Abstracts

AEC
79th NEHA

The NEHA AEC is designed to train, educate, and advance people who have an interest or 
career in environmental health and protection, as well as to bring people together to build a 
professional network of environmental health colleagues, exchange information, and discover 
new and practical solutions to environmental health issues.

Be a speaker.
Be a voice.

SAVE THE DATES

 

RENAISSANCE ORLANDO 
at SEAWORLD

JULY 13-15, 2015 

AEC
79th NEHA

National Environmental Health Association (NEHA) 
79th Annual Educational Conference (AEC) & Exhibition
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Virtual AEC: Continuing 
Education Resource
from the NEHA 2014 AEC

Though the NEHA 2014 AEC has ended, you can still access valuable educational 

content from this event using the Virtual AEC. The Virtual AEC provides you with: 

•  An archive of over 30 educational sessions that were recorded at the 2014 AEC 

and can be viewed on demand 

• Access to speaker presentations, handouts, and other materials 

•  The opportunity to earn continuing education credits

•  A way to connect to a professional network of environmental health professionals, 

speakers, and exhibitors that attended the AEC

Whether or not you attended the NEHA 2014 AEC in Las Vegas, the Virtual AEC 

serves as an important resource for you to review valuable educational content 

over and over again, and to continue networking and conversing with other 

professionals! 

Visit neha2014aec.org for more information.

AEC
NEHA
78th
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NEHA identified the need to help health agencies  

increase their capacity to perform in an environment  

of diminishing resources. Their study recognized that, while new EH regulations 

and program areas are constantly being added, staffing levels are contracting. 

The burden of Federal and State reporting mandates overwhelm resources.

As your national organization, NEHA selected a technology partner to advance this initiative. 

Building Capacity is a partnership designed to help professionals confront the changing demands  

of environmental health across the nation.

Key focus areas include—

 –  Office workflow, policies, processes, automation,  

              and accountability

 –  Knowledge and resource gaps

 –  Data, training, cultural, and leadership issues

 –  Action plans to address issues and gaps

Decade employs a structured approach that applies program-specific questionnaires, as well as 

onsite meetings and observation, to help clients assess their capacity and build from there. The 

result is technology, training, and leadership that’s laser-focused on providing the right services.

And learn more about how Capacity Assessment 
Services can help you do more with less.

Visit www.decadesoftware.com/building_capacity

It’s 
about 
time.®

    What is 
Capacity Building?

Get the facts.

Virtual AEC: Continuing 
Education Resource
from the NEHA 2014 AEC

Though the NEHA 2014 AEC has ended, you can still access valuable educational 

content from this event using the Virtual AEC. The Virtual AEC provides you with: 

•  An archive of over 30 educational sessions that were recorded at the 2014 AEC 

and can be viewed on demand 

• Access to speaker presentations, handouts, and other materials 

•  The opportunity to earn continuing education credits

•  A way to connect to a professional network of environmental health professionals, 

speakers, and exhibitors that attended the AEC

Whether or not you attended the NEHA 2014 AEC in Las Vegas, the Virtual AEC 

serves as an important resource for you to review valuable educational content 

over and over again, and to continue networking and conversing with other 
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AEC
NEHA
78th
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H E A LT H S PA C E  IN F O R M AT IO N  M A N A G E M E N T  S O L U T IO N S

Super charge 
your Organization

Get much more done 
with existing staff and budgets

Put your data to work by calling 1-866-860-4224 or  

visit www.HealthSpace.com to request a demo of EnviroIntel Manager

• Decrease administrative time for inspectors

• Increase time for inspection and monitoring

• Eliminate double entry or re-entry of data

• Better manage inspection and permitting process

• Give inpectors all the information in the field

• Consolidate information, data and records for          
   easy viewing
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