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In this issue’s 
cover feature, 
“Norovirus Out-
break at a Wild-
land Fire Base 
Camp Ignites 
Investigation 
of Restaurant 
Inspection Poli-
cies,” the authors 
describe the 
investigation 

of a norovirus outbreak at a wildland fire 
base camp in Idaho in 2011. The investiga-
tion determined that a restaurant was the 
likely infection source and identified lack 
of managerial knowledge to protect against 
foodborne disease one year after the restau-
rant’s opening. The authors also examined 
state laws by surveying 18 states about exist-
ing rules or policies related to postopening 
inspection requirements and timing. 
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Carolyn Hester Harvey, 
PhD, CIH, RS, DAAS, CHMM

Opportunity to Forge 
a New Direction

 PRESIDENT’S MESSAGE

I n my fi rst JEH column as the 80th presi-
dent of NEHA, I am writing to introduce 
myself to those of you I have not met, but 

look forward to meeting in the near future. 
Change is on the horizon as my presidency 
begins without our executive director of 31 
years, Mr. Nelson Fabian. I have been a mem-
ber of NEHA for almost 20 years and a board 
member for the previous three years, and 
NEHA will now have a different captain at 
the helm. Nelson has been the face of NEHA 
throughout the world and the only executive 
director most of us have known. He will be 
sorely missed by everyone with whom he has 
interacted. Nelson has made NEHA into a 
robust, dynamic, and fi nancially sound or-
ganization with over 5,000 members and ap-
proximately 4,000 Registered Environmental 
Health Specialist/Registered Sanitarian cre-
dential holders. 

We have an opportunity to forge a new 
direction with our outstanding NEHA staff 
and enthusiastic members, like you, to make 
our organization even better. We want to 
continue Nelson’s legacy to strive for excel-
lence in all areas of our organization. Our 
credentialing programs are increasing in 
number and popularity. This is the foun-
dation of NEHA and one of our flagship 
programs. Each of you can contribute by 
being active members. Recruitment of new 
members and increasing the credentialing 
of those new members as well as existing 
members will maintain NEHA as a strong, 
fi nancially secure organization. 

Opportunities are waiting for you to engage 
our colleagues and new environmental health 
professionals. Like any organization, the future 

is with students and our newest members. 
NEHA needs to utilize newer technologies 
including Facebook, Twitter, LinkedIn, and 
social media to engage our members and the 
public. NEHA now has an electronic version 
of the Journal, increasing our presence in both 
domestic and foreign arenas of environmental 
health. Our Web site is being updated weekly if 
not daily to keep all of us informed and aware 
of the latest developments in environmental 
health. This is an avenue for all our members to 
stay informed and involved in our profession.

I have been working for nearly 47 years 
in environmental health since my fi rst job at 
Galveston County Health Department in La 
Marque, Texas. The health department was 
a great learning experience and it was the 
reason I obtained my next job at Union Car-
bide Chemicals and Plastics where I worked 
in water, air, and solid waste sampling and 
analyzing the effl uents from our operating 
departments. I conducted research for a 

new wastewater treatment plant and became 
an industrial hygienist after the Occupa-
tional Safety and Health Act became law. I 
worked in occupational health for the next 
seven years. During my tenure at Carbide, I 
worked on most of the new environmental 
and occupational regulations written in the 
1970s. After graduate school, I worked for 
several hazardous waste remediation com-
panies and was an asbestos consultant for 
several years. 

While working in environmental con-
sulting, I completed my graduate educa-
tion at the University of Texas School of 
Public Health where I received my PhD in 
occupational and environmental health. 
Shortly after receiving my doctorate, I began 
teaching at East Tennessee State University 
(ETSU) in the department of environmental 
health science (EHS). After leaving ETSU, 
I began teaching at Eastern Kentucky Uni-
versity (EKU). Currently, I am the chair of 
EKU’s EHS department/medical laboratory 
science department and director of the mas-
ter of public health program. Teaching EHS 
students is my favorite job, as it is enlight-
ening, enjoyable, fun, and rewarding. The 
satisfaction and joy is immeasurable as you 
see former students begin productive and 
exciting careers in environmental and occu-
pational health. I have been teaching for 
almost 18 years and have enjoyed seeing 
the variety of students I have taught making 
a difference in people’s lives with the out-
standing work they do every day. 

My initial experience with NEHA was at 
the 1997 Annual Educational Conference 
(AEC) & Exhibition in Washington, DC, 

We want to 
continue Nelson’s 
legacy to strive 
for excellence in 
all areas of our 
organization.
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when I took seven students from ETSU and 
we explored every aspect of the AEC. I have 
a photo on my office wall of my students 
and me at the UL event. With nine students 
I made a long road trip from ETSU to Den-
ver via Estes Park for the AEC in 2000. Our 
students from ETSU and EKU have attended 
NEHA AECs from Alaska to Rhode Island 
and California to Texas. Many former stu-
dents are NEHA members whom I see fre-
quently at our AECs. 

As a faculty member, through the Association 
of Environmental Health Academic Programs 
(AEHAP), I became involved in the student 
paper/poster session at NEHA and worked with 
students from many of the National Environ-
mental Health Science and Protection Accredi-
tation Council (EHAC)–accredited schools. I 
have served on the EHAC council for over 10 
years and have interacted with most if not all of 

our accredited programs. Enabling students to 
attend the AEC has been my goal since that first 
trip to an AEC. In the past few years, NEHA has 
begun a student and young professional men-
toring program. This program allows environ-
mental health professionals to meet and discuss 
the many aspects of the profession and to assist 
students in internship placement, job searches, 
and employment. Many of these students and 
young professionals have support for their 
trip to the AEC from NEHA sponsors and the 
American Academy of Sanitarians. The CDC 
funds the student paper and poster session for 
5–7 students for registration, travel, and lodg-
ing through a grant to AEHAP. The U.S. Public 
Health Service officers at the National Center 
for Environmental Health have been outstand-
ing in their support of these very bright and 
articulate students from our accredited pro-
gram schools. 

I have been charged with chairing the 
selection committee to select a new executive 
director who will continue the great work 
NEHA has been doing with the help of our 
NEHA staff and our members’ support. This 
may be the biggest and most important job I 
do as your president. I will be calling on you 
for advice, suggestions, and attributes impor-
tant to you in a new executive director, and 
I will keep you informed as to the progress 
over the coming months. This is an inclusive 
process and I hope you will be an active par-
ticipant. I want to express my thanks for your 
support and look forward to working with 
you as we move into the future. 

?The Journal is always looking for feedback, and letters to the editor are 
always welcomed! Submit your feedback to jeh@neha.org.Did You Know?

Announcing MY NEHA
NEHA is introducing new membership categories in October!

The new membership model gives every professional an affordable chance to belong and 

an opportunity to grow. Choose the NEHA membership that is right for you, your career, 

and your commitment to the environmental health profession.

www.neha.org
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Norovirus Outbreak at a 
Wildland Fire Base Camp 
Ignites Investigation of 
Restaurant Inspection 
Policies 

Introduction
Noroviruses cause acute gastrointestinal 
illness characterized by nausea, vomiting, 
stomach cramps, and diarrhea. Transmis-
sion occurs by ingestion of contaminated 
food or water, directly through the fecal-oral 
route, or indirectly through contact with 
contaminated fomites or environmental sur-
faces. Norovirus transmission can also occur 
through the ingestion of particles of aerosol-
ized vomit (Centers for Disease Control and 
Prevention [CDC], 2011a).

Norovirus outbreaks are reported world-
wide and have been associated with restaurants 
and hotels (CDC, 2006; Dippold, Lee, Selman, 
Monroe, & Henry, 2003; Guzman-Herrador, 
Heier, Osborg, Nguyen, & Vold, 2011; Smith 
et al., 2011), college campuses (CDC, 2009), 
recreational camps (CDC, 2007; Heijne et al., 
2009), cruise ships (CDC, 2002b), and pro-
fessional sports leagues (Desai et al., 2011). 
Outbreaks have also been reported on military 
ships, among deployed military units, and 
among U.S. Air Force Academy cadets par-

ticipating in fi eld training (Bailey et al., 2009; 
CDC, 2002a; Chapman et al., 2011; McCar-
thy, Estes, & Hyams, 2000).

In the U.S., noroviruses cause an esti-
mated 21 million illnesses annually (CDC, 
2011a). During 2008, norovirus was the 
most common cause of confi rmed single-
etiology foodborne disease outbreaks in the 
U.S., accounting for about 49% of these out-
breaks and about 46% of associated illnesses 
(CDC, 2011b). To reduce the incidence of 
norovirus and other pathogen-associated 
foodborne illnesses associated with food 
establishments, federal, state, and local 
regulatory and public health agencies have 
instituted standards, rules, and policies for 
inspection of such establishments to ensure 
that facilities meet minimum standards. 
These standards include facility construc-
tion (to aid in ability to maintain sanitary 
conditions), employee health practices, 
employee behaviors related to food safety 
practices, and management knowledge of 
foodborne illness prevention techniques 
such as safe food storage and proper cook-
ing of potentially hazardous foods.

Similar to military encampments, wild-
land fire base camps are established to 
provide logistical support for operations, 
including sleeping areas; food, water, and 
sanitary services; and limited medical care 
for incident responders. Because many wild-
land fi res are in remote locations, sleeping 
arrangements are often in designated tent 

Abst ract  Norovirus outbreaks occur worldwide and have been 

associated with congregate settings (e.g., military and recreational camps). 

Investigation of a norovirus outbreak at a wildland fi re base camp identifi ed 

49 (27%) illnesses among approximately 180 responders. Epidemiologic 

evidence implicated a restaurant as the infection source. Eight (89%) of nine 

wildland fi re responder groups who ate at the restaurant had ill members; 

no groups who ate elsewhere reported ill members. An environmental health 

specialist restaurant inspection identifi ed lack of managerial knowledge to 

protect against foodborne disease one year after the restaurant’s opening; 

earlier inspection after opening might have led to earlier intervention. States 

were surveyed to determine existence of any policy or rule for food estab-

lishment inspection after opening and inspection timing. Among 18 states, 

fi ve had no state rule or policy; nine had a policy in place; and four required 

postopening inspection by rule. Further research is needed to evaluate post-

opening inspection effi cacy and timing. 
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camping areas. Sanitary facilities consist of 
mobile shower units and portable toilets; 
water for drinking and bathing is provided 
from portable tanks. Meals in camp are pro-
vided by contracted mobile catering units. A 
camp might exist from a limited number of 
days to weeks, and accommodate less than 
100 to more than 1,000 responders, depend-
ing on fire size and complexity.

On August 31, 2011, lightning ignited the 
Black Canyon Fire in Idaho’s Salmon-Challis 
National Forest. An incident command post 
and associated base camp were established 
in a nearby rural town (population approxi-
mately 300). Firefighting resources began 
arriving on August 31; a majority arrived 
on September 1. Until food was available in 
camp on September 2, firefighting resources 
ate at local restaurants or ate food brought 
from home. On September 2, the incident 
safety officer reported to the Idaho state 
emergency medical services (EMS) com-
munications center (StateComm) that more 
than 35 of about 180 responders at the base 
camp had reported acute gastrointestinal 
illness. StateComm notified Southeastern 
Idaho Public Health, which requested epide-
miologic assistance from the Idaho Division 
of Public Health. 

We report on the ensuing public health 
investigation of the second known foodborne 
outbreak of acute gastrointestinal illness 
caused by norovirus at a wildland fire base 
camp. We also report on a subsequent infor-
mal survey of states about the presence and 
required timing of postopening food estab-
lishment inspections to advise policy updates 
currently under consideration in Idaho.  

Methods

Outbreak Investigation
A retrospective cohort study by using the 
wildland fire responder group as the unit of 
analysis was conducted on September 3 to 
identify risk factors for illness. A group-level 
unit of analysis was chosen for both time 
efficiency and because persons within each 
resource group (e.g., firefighting hand crew) 
shared common exposures (low within-group 
variability) that might have differed among 
resource groups (high between-group variabil-
ity). Resource groups with at least one person 
reporting the presence of vomiting or diarrhea 
were categorized as ill. After a likely exposure 

was identified, food histories were obtained 
from individual exposed responders. 

A clinical case was defined as vomiting 
or diarrhea of any duration on or after Sep-
tember 2 in a person associated with the fire 
camp. Cases were identified through the fire 
camp medical unit and anecdotally. The med-
ical unit leader maintained a list of ill persons 
who had been treated by onsite medical per-
sonnel or emergency medical responders or 
had been transported to local hospitals.

On September 2, an initial walk-through 
of the camp was performed to observe camp 
operations, identify meal sources and obvi-
ous contamination sources, and ensure that 
any food items that might have been vehicles 
of infection remaining from past camp meals 
were held for analysis.

All hospitals represented on state EMS 
communications conference calls regarding 
the outbreak and able to receive ill patients 
were contacted and asked to collect stool 
samples from patients who were associated 
with the fire camp and to forward these 
samples to the Idaho Bureau of Laborato-
ries. Stool samples were cultured for Shiga 
toxin–producing E. coli, and Salmonella, Shi-
gella, and Campylobacter species. Real-time 
reverse transcriptase polymerase chain reac-
tion (RT-PCR) was used to detect genogroup 
GI and GII norovirus. Conventional PCR and 
sequencing were used for genotyping.

On September 4, an epidemiologist visited 
Restaurant A to observe operations and deter-
mine if any leftover food from September 1 was 
available. On September 6, a registered envi-
ronmental health specialist (REHS) conducted 
an unscheduled routine food establishment 
inspection of Restaurant A for compliance 
with the Idaho Food Code (Idaho Department 
of Health and Welfare [IDHW], 2008).

Surveys of State Food Inspection 
Practices, January–April 2012
We conducted an informal survey of state 
food protection program managers from states 
located within the Food and Drug Administra-
tion (FDA) Pacific Region (Alaska, Arizona, 
California, Hawaii, Idaho, Montana, Nevada, 
Oregon, and Washington). State managers 
were contacted by e-mail by the Idaho state 
food protection program manager and queried 
about restaurant inspection timing and prac-
tices within their states. The Sidebar lists the 
questions included in the e-mail query. We 

subsequently requested assistance from FDA 
regional retail food safety specialists to distrib-
ute the query by e-mail to state food protection 
program managers in all 50 U.S. states and ter-
ritories. Additional verbal queries focusing on 
presence and timing of a postopening inspec-
tion were made by the Idaho delegate to the 
remainder of the Body of State Delegates to the 
Conference for Food Protection (CFP) during 
the state caucus meetings at CFP biannual 
meetings in April 2012.

Results

Outbreak Investigation
Table 1 describes the resource groups assigned 
to the fire on September 1. One firefighting 
hand crew, one camp crew, three fire truck 
crews, shower crew, supervisory personnel, 
and portable toilet contractor all reported 
at least one ill person among their resource 
group. Four firefighting hand crews, three fire 
truck crews, water truck personnel, and cater-

1) Has your jurisdiction (state) adopted 
the Food and Drug Administration’s 
Model Food Code Section 8-203.10 
or similar language specific to pre-
operational inspections? 

2)  Does your jurisdiction (state) have 
any specific language about con-
ducting, after a preoperational in-
spection, another regular inspection 
within a defined time after opening 
or after changing ownership? 
a)  If yes, what is the defined time? 
b)  If yes, is this language included 

in statute, rule, or policy? (Please 
state which.) 
i)  If in policy, may local jurisdic-

tions modify the policy? 

3) After a food establishment opens, 
what is the inspection frequency in 
your state or jurisdiction? 
a)  May local jurisdictions modify this 

frequency? 
b)  Is the frequency related to other 

factors (e.g., past performance or 
risk category)?

Questions About Restaurant 
Inspections Included in the 
E-mail Query to State Food 

Protection Program Managers

JEH7.14_PRINT.indd   9 6/26/14   2:27 PM
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ing crew reported no ill persons among the 
resource group. Definitive information about 
dinner location on September 1, 2011, was 
obtained for 13 (76%) of 17 resource groups 
who had arrived at the fire camp by Septem-
ber 1. All resource groups categorized as ill 
reported having members who had eaten din-
ner at Restaurant A on September 1. Among 
resource groups who ate at Restaurant A, 89% 
were categorized as ill (Table 2). Resource 
groups with no members who had eaten at 
Restaurant A on September 1 had eaten at 
other restaurants or had eaten food brought 
from home. Subsequent food exposures were 
consistent across all resource groups when the 
contract caterer began service with breakfast 
on September 2. Individual food histories of 
responders who had eaten at Restaurant 
A were similar because fire managers had 
arranged for service of a limited menu to 
responders. No food item was associated with 
an increased risk for illness.

Forty-nine persons who met the clinical 
case definition were identified; 46 persons 
were identified by the fire camp medical unit 
and three were identified anecdotally. Among 
persons who met the clinical case definition, 
47 (96%) were directly associated with the 
fire response and two (4%) were emergency 
medical personnel who had responded to the 
outbreak. Among 47 persons for whom time 
of onset was known, five (11%) had onset 24 
hours or more after the first reported onset, 
had no restaurant exposure, and were consid-
ered secondary cases. The overall attack pro-
portion among all responders was about 27%.

Among 48 patients for whom sex was 
known, 41 (85%) were men; among 15 
patients for whom age was known, the age 
range was 20–58 years. Among 24 patients 
for whom signs and symptoms were known, 
six (25%) reported vomiting; five (21%) 
reported diarrhea; 13 (54%) reported both 
vomiting and diarrhea; 12 (50%) reported 
nausea; three (13%) reported muscle aches; 
four (17%) reported chills; and six (29%) 
reported headache. Mild fever (<100.5°) was 
reported by seven (78%) of nine patients 
treated at any hospital. The incubation 
period was calculated from 7:00 p.m., the 
midpoint of dinner service on September 1, 
yielding a median incubation period of 31 
hours (range: 21–55 hours; n = 42) (Figure 
1). The estimated mean duration of illness 
was 32 hours (range: 13–44 hours; n = 42), 

calculated from the reported time of onset to 
midday September 4, when all ill firefighters 
had returned to work.

No obvious sources of contamination were 
identified during the initial camp survey, at 
which time meals were being provided to fire 
camp personnel by a contract caterer hired by 
using a mobile food service contract through 
the National Interagency Fire Center (NIFC). 

Stool samples from two patients were sub-
mitted to the Idaho Bureau of Laboratories 
for analysis. Stool samples were negative for 
Shiga toxin–producing E. coli, and Salmo-
nella, Shigella, and Campylobacter species. 
Norovirus genogroup GII was detected in 
samples from both patients.

The camp had designated areas for camp-
ing, eating, and bathing. Portable toilets 
were located near camping and common 
areas and were equipped with portable hand-
washing stations. Additional hand-washing 
stations were located at the food service 
line entrance. An NIFC-contracted, truck-
mounted mobile shower was available for 
camp personnel. The national shower con-
tract specifies both method and frequency of 

sanitization (National Interagency Fire Cen-
ter [NIFC], 2014).

All food served to fire camp personnel at 
Restaurant A the evening of September 1 
had been consumed on that day. Hamburgers 
had been hand formed from meat purchased 
the same day from a local supplier. French 
fries had been hand cut from fresh potatoes. 
Ketchup and mustard were available on the 
table in the multiserving containers in which 
they were purchased. All meals were served 
on disposable plates. On September 4, the 
epidemiologist observed two young children 
in the food preparation and eating areas. In 
addition, fire personnel who had eaten at 
Restaurant A on September 1 and were inter-
viewed to obtain food histories reported that 
on September 1 young children had been 
present in the food preparation area, and that 
one young child was being carried by the 
Restaurant A server when serving food. One 
firefighter reported observing a restaurant 
server arrive from outside and go directly to 
work without hand washing.

Deficiencies noted by the REHS when con-
ducting the unscheduled routine food estab-

Personnel Assigned to the Black Canyon Fire (Idaho) by Group—
September 1, 2011

Group # of Groups # of Personnel Per Group

Supervisory personnel 1 ~35
Firefighting hand crew 5 20–22
Camp crew 1 9
Fire truck 6 3–5
Water truck 3 1
Portable toilet contractor 1 1
Caterer 1 ~10
Shower 1 3

TABLE 1

Distribution of Resource Groups by Dinner Location and 
Gastrointestinal Illness Status—Idaho, September 1, 2011

Exposure Ill Resource
Groups (#)

Well Resource
Groups (#)

Total (#) Risk Among
Exposed (%)

Ate at Restaurant A 8 1 9 89
Ate elsewhere 0 4 4 0
Total 8 5 13 –

TABLE 2
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lishment inspection as a result of the out-
break included lack of knowledge about safe 
food handling practices such as bare hand 
contact with ready-to-eat foods and improper 

sanitization of food contact surfaces, impeded 
access to hand-washing facilities, and incor-
rect food item storage to prevent cross con-
tamination. In response to the query to the 

Restaurant A manager as to whether any of 
the children observed in the food prepara-
tion areas on multiple occasions had been ill 
recently, statements were made that one child 
had an episode of vomiting on August 31; 
no stool sample was obtained. Restaurant A 
was reinspected one week later to ensure that 
deficiencies noted at the routine inspection 
following the outbreak had been remedied. 

Survey of State Food Inspection 
Practices
Eight states responded to one of two e-mail 
queries and 10 states responded in person 
at the 2012 CFP. States that responded rep-
resented geographic areas of the U.S. from 
Alaska to Florida. Four states require a post-
opening inspection by rule at 30, 45, or 60 
days after opening. Seven states have a policy 
that a postopening inspection should be com-
pleted in less than 30 days; however, this can 
be at the discretion of the local health depart-
ment. One state reported that three of eight 
responding local health departments perform 
a full inspection 30 days after the preopen-
ing inspection; four place the establishment 
into the regular rotation on the basis of risk 
category derived from establishment charac-
teristics that might contribute to foodborne 
illness; and one department returns 7–14 
days after the preopening inspection. One 
state reported a policy whereby the timing 
of any postopening inspection depends on 
findings at the preopening inspection. One 
state reported that the preopening and regu-
lar inspection could be completed at the same 
time. Five states had no requirement at the 
state level, but inspection frequency regula-
tion and timing might be delegated to the 
local health department (Table 3).

Discussion
Epidemiologic investigation of a norovirus 
outbreak among responders to a wildland 
fire base camp implicated a restaurant as the 
source. A contributing cause might have 
been a child ill with vomiting on August 
31, who might have contaminated environ-
mental surfaces or food at the restaurant. A 
second contributing cause might have been 
the general lack of knowledge of managerial 
roles and responsibilities to protect against 
foodborne disease outbreaks and associ-
ated risk factor behaviors demonstrated by 
restaurant management during the routine 

Timing of Postopening Food Establishment Inspection  
by State Rule or Policy

Days to Routine 
Inspection After 
Opening
(at State Level)

Rule or Policy # of States
(N = 18)

Comments

30 days Rule 2
45 days Rule 1
60 days Rule 1
30 days Policy 7 Can vary by local health department
Variable Policy 1 Depends on preopening inspection results
None Policy 1 Preopening and regular inspection may be 

completed at the same time
No requirement None 5 Decision might be delegated to local health 

department

TABLE 3

Epidemic Curve (n = 47)*, Norovirus Outbreak in a Fire Camp—Idaho, 
September, 2011

*Two clinical illnesses not listed because onset date was unknown.
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inspection conducted as a result of the epi-
demiologic investigation. 

A preopening inspection focusing on facil-
ity characteristics was conducted prior to 
Restaurant A opening in accordance with 
Idaho regulations, but no routine inspection 
was conducted shortly after establishment 
opening. If more frequent inspections had 
occurred, managerial and behavioral risk 
factors that contribute to foodborne illness 
might have been noted and corrected earlier, 
thus avoiding a major contributing cause of 
this outbreak. 

One method advocated to improve food-
borne illness knowledge and improve food 
safety behavior is to have an education or cer-
tification requirement for food service man-
agers or food handlers. The 2009 FDA Food 
Code (Food and Drug Administration [FDA], 
2009) and the Idaho Food Code (IDHW, 
2008) require demonstration of knowledge; 
certification by an accredited program is 
one way to meet the requirement. Evidence 
varies, however, as to effectiveness of this 
strategy. A limited number of studies have 
reported that having a trained and certified 
food manager is associated with reducing or 
improving control of certain inspection viola-
tions or risk factors (Cates et al., 2009; FDA, 
2010; Kassa, Silverman, & Baroudi, 2010). 

One study conducted by the Environmen-
tal Health Specialists Network reported that 
the presence of a certified kitchen manager 
was associated with a reduced likelihood that 
the restaurant was associated with an out-
break (Hedberg et al., 2006). Training is not 
necessarily linked with consistent behavioral 
change as evidenced by one study where, in 
a group of food handlers with a high propor-
tion who had received food hygiene training, 
approximately half admitted to not always 
adhering to food safety behaviors (Clayton, 
Griffith, Price, & Peters, 2010). Evidence 
of the effectiveness of routine inspection 
to reduce foodborne illness is limited, and 
some studies provide evidence that no differ-
ence exists in outcomes, either in violations 
or illness outbreaks on the basis of inspec-
tion frequency or scores (Mullen, Cowden, 
Cowden, & Wong, 2002; Newbold, McKeary, 
Hart, & Hall, 2008). Another study, however, 
indicated a substantial association between 
lower routine inspection score and likeli-
hood of foodborne outbreak (Irwin, Ballard, 
Grendon, & Kobayashi, 1989). No research is 

available that has specifically investigated the 
association of foodborne disease outbreaks 
with routine inspection within a defined 
time after a restaurant opens for business 
or changes ownership. Our surveys of state-
level food safety regulators identified that 
although the requirement for and timing of 
postopening food establishment inspections 
varies by jurisdiction, an inspection during 
this time is considered sufficiently impor-
tant that 13 (72%) of 18 states that chose to 
respond to our surveys have a rule or policy 
at the state level. 

Although an outside restaurant was impli-
cated as the illness source in this outbreak, 
food service provided in camp represents 
another possible avenue for the introduc-
tion of foodborne illness that must be evalu-
ated in an outbreak investigation. Meals are 
often provided in camp by mobile food ser-
vice units (MFSU) that are staged near where 
fires might occur for prompt dispatch. These 
units operate under a national contract that 
outlines requirements for equipment and cer-
tification of staff (NIFC, 2013). Each MFSU 
manager and supervisory cook must have a 
completion certificate for food service man-
agement, handling, and sanitation training. 
MFSU managers are responsible for training 
employees in safe food handling practices. 
Each MFSU is required to have a copy of the 
latest FDA Food Code available and is con-
tractually obligated to meet those standards.

Toilet and shower facilities are other 
shared areas where contamination with 
norovirus could contribute to transmission 
among wildland fire responders and should 
also be evaluated during an outbreak. Toilet 
and shower facilities are portable units pro-
vided under contract. Portable toilets are 
contracted locally; sanitization frequency is 
at the discretion of incident staff. Sanitization 
frequency was increased from once per day to 
2–3 times per day after the outbreak was iden-
tified. Shower facilities are provided under a 
national contract that details frequency and 
sanitization method. Hand-washing sinks are 
situated near portable toilets, showers, and 
food service areas to encourage appropriate 
hand hygiene.

Both the mobile shower contract and the 
MFSU contract provide for notification of 
local health authorities of the time, location, 
and type of services that are being performed. 
In the event of an illness outbreak among 

responders at a base camp, a local environ-
mental health specialist (EHS) might need 
to inspect camp facilities. The EHS should 
be aware that these service providers have a 
contractual obligation to meet applicable 
federal, state, and local laws and regulations 
and should work in partnership with incident 
managers to inspect these facilities to the 
same standard as other establishments within 
their jurisdiction. 

Despite responder vulnerability to infec-
tious disease transmission because of the 
closely shared quarters and challenging con-
ditions for good hygiene, this is only the sec-
ond norovirus outbreak reported at a wild-
land fire base camp. In response to the first 
reported norovirus outbreak in a wildland fire 
base camp during 2009, the National Wildfire 
Coordinating Group (NWCG) published the 
Infectious Diseases Guidelines for Wildland 
Fire Incident Management Teams to help fire 
managers minimize risk to responders and to 
manage identified outbreaks more effectively 
(NWCG, 2010). These guidelines include 
recommendations for notifying and coop-
erating with public health authorities and 
were followed during this outbreak to reduce 
risk of norovirus transmission in camp. This 
likely contributed to the low number of sec-
ondary cases associated with this outbreak.

The findings in our study are subject to at 
least three limitations. First, a limited propor-
tion of the persons who ate at Restaurant A 
were interviewed, reducing our ability to iden-
tify a specific food item. Second, stool samples 
were obtained from only two ill persons; other 
organisms might have been present. Finally, 
less than 40% of state food protection manag-
ers responded to our inquiry, possibly limiting 
the generalizability of our findings.

Conclusion
Poor restaurant practices contributed to an 
outbreak of norovirus among wildland fire-
fighters. A postopening restaurant inspection 
might have identified and corrected deficien-
cies that contributed to the outbreak. Among 
states responding to our query, about 75% 
indicated that although not an FDA Food 
Code component, postopening restaurant 
inspection was included in a rule or policy. 
State food safety regulators might consider 
proposing that the CFP recommend language 
about a postopening inspection for inclusion 
in future FDA Food Code revisions to aid in 
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the adoption of this practice by state and 
local government. Further research is needed 
to evaluate efficacy and most effective timing 
for this inspection.

The NWCG infectious disease guidelines 
provide a useful tool for fire managers for miti-
gating norovirus outbreak consequences in a 
wildland fire base camp setting. Public health 
authorities responding to infectious disease 
outbreaks at wildland fire operations could 
consider reviewing the guidelines to gain famil-

iarity with NWCG expectations for fire incident 
command’s response to outbreaks. 
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?As the renewable power industry continues to grow, the U.S. has installed more solar panels  
on homes and businesses in the last 18 months than in the preceding 30 years.

Source: Harvard Business Review, http://blogs.hbr.org/2014/06/what-the-epas-clean-power-plan-looks-like-in-practice/
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Introduction
Heat stress is a serious health threat during 
the summertime for a large portion of the 
U.S. population, particularly during physical 
exertion. According to the Centers for Disease 
Control and Prevention (CDC), from 1979 
to 2003 heat killed 8,015 Americans—more 
than hurricanes, lightning, tornadoes, floods, 
and earthquakes combined (CDC, 2009). 
Recent government statistics on heat-related 
fatalities indicate, “Between 1999 and 2003, 
a total of 3,442 deaths resulting from expo-
sure to extreme heat were reported (annual 
mean: 688) and males accounted for 66% of 
those deaths (CDC, 2006a).” In 2011, 206 
people died as a result of extreme heat, up 

from 138 fatalities in 2010 (National Oceanic 
and Atmospheric Administration [NOAA], 
2012). The 10-year average for heat-related 
fatalities is 119 (NOAA, 2012). 

In 2012 the Intergovernmental Panel on 
Climate Change (IPCC) released a special 
report on extreme events, concluding that 
increases in the frequency and magnitude 
of warm daily temperature extremes and 
decreases in cold extremes will occur in 
the 21st century at the global scale with 
99%–100% probability (IPCC, 2012). The 
report also states that daily temperature 
extremes will increase this century, with 
90%–100% probability that heat waves will 
increase in length, frequency, or intensity 

over most land areas. Observations since 
1950 document changes in daily tem-
perature extremes and heat waves (IPCC, 
2012) and a recent analysis of extreme heat 
events in the U.S. between 1979 and 2011 
suggests the number of heat wave days has 
been increasing in the southeast (Smith, 
Zaitchik, & Gohlke, 2012).

Anderson (2011) estimated that limit-
ing the global mean temperature to 2°C of 
warming will still result in current historical 
temperature extremes becoming the norm 
for 70%–80% of the Earth’s surface. Hyatt 
and co-authors (2010) utilized published 
formulas for the Wet Bulb Globe Tempera-
ture (WBGT) in combination with global 
gridded climate data and concluded that esti-
mated future increases of WBGT may create 
extreme heat exposure situations in large 
areas of the world.

 Although global and national estimates 
of health effects due to climate change 
have been summarized, further studies are 
required to develop a better understanding 
of health risks across divergent geographi-
cal locations (Zhang, Bi, & Hiller, 2007). 
Public health researchers and practitioners 
are playing a lead role in this endeavor to 
develop estimates of interaction between 
exposure and susceptibility to health 
effects in identifying the most appropriate 
adaptation measures (Luber & Hess, 2007). 
For example, the elderly are thought to be 
particularly susceptible to heat stress, and 
mapping of the proportion of elderly has 
been used in adaptation planning (Min-
nesota Department of Health, 2013). In 
contrast, occupational risk factors have 

Abst ract  Both obesity and strenuous outdoor work are 

known risk factors for heat-related illness (HRI). These risk factors 

may be compounded by more and longer periods of extreme heat in the 

southeastern U.S. To quantify occupational risk and investigate the 

possible predictive value of a GIS-based tool, a weighted occupation-based 

metabolic equivalent (MET) index was created. The correlation between 

current MET-weighted employment rates or obesity rates and 2012 HRI 

report rates in Alabama were then determined. With the current dataset, 

results indicate occupational and obesity rates may explain some of the 

geographical variation seen in HRI report rates, although results are not 

statistically significant with this limited dataset. Mapping occupational and 

physiological risk factors with HRI rates may be useful for environmental 

and occupational health professionals to identify “hotspots” that may 

require special attention.
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received limited attention in public health 
adaptation planning. 

Alabama’s high humidity and temperature 
extremes can lead to heat-related illnesses 
(HRI) and deaths (Alabama Department of 
Public Health [ADPH], 2012a). A study of 
temperature-related deaths in Alabama by 
Taylor and McGwin (2000) found that mor-
tality rates for hyperthermia were higher in 
Alabama than nationally. The authors stated 
that rates among males were higher than 
those of females, with the highest rates found 
among African-American males. The cause 
of the higher rates among African-American 
males is not known, but the finding was 
consistent with nationwide studies (CDC, 
2000). Risk factors include low socioeco-
nomic status, alcohol consumption, certain 
drugs, underlying chronic disease, previous 
heat stroke, and physical exertion (Taylor & 
McGwin, 2000).

Mortality in the state of Alabama due to 
excessive heat include a high of 125 in 1980 
and yearly deaths since 1994 are charted in 
Figure 1 (ADPH, 2005, 2010, 2012b; NOAA, 

2012). Most of the victims during the 1980 
heat wave were elderly shut-ins who lacked 
air conditioning. A less intense heat wave 
in August 2007 resulted in 13 fatalities, 
while the majority of those treated at hospi-
tals were of working age (26–50) and were 
working outside when they experienced 
heat stress (Pence & Stefkovich, 2008), sug-
gesting the demographics of heat-related 
deaths may be changing.

HRI and fatalities in Alabama were 
recently added to the list of notifiable dis-
eases required to be reported to the health 
department (ADPH, 2012a). Of the 809 HRI 
in 2012, 347 were reported as work related 
(ADPH, 2012a). Other state surveillance 
programs have also suggested work-related 
HRI contributes significantly to the overall 
numbers of HRI (e.g., Florida Department of 
Health, 2012; North Carolina Public Health, 
2012). Bonauto and co-authors (2007) used 
both International Statistical Classification 
of Diseases and Related Health Problems 
(ICD)-9 and American National Standards 
Institute (ANSI) Z16.2 codes with sub-

sequent medical record review to identify 
480 Washington State Fund workers’ com-
pensation claims for HRI over the 11-year 
time period of 1995–2005. North American 
Industry Classification System industries 
with the highest workers’ compensation 
HRI average annual claims incidence rate 
were fire protection; roofing construction; 
and highway, bridge, and street construc-
tion. HRI claims were associated with high 
outdoor ambient temperatures, and medi-
cal risk factors for HRI were present in 
some cases. Risk factors for classical heat 
stroke include cardiovascular and respira-
tory disease, diabetes, obesity, and the use 
of medications that reduce sweating, impair 
thermoregulation, and weaken cardiovas-
cular responses (Bonauto et al., 2007). The 
risk for developing exertional heat illness 
increases with body mass index (Donoghue 
& Bates, 2000; Gardner et al., 1996) and 
may be an important factor in determining 
occupational HRI.

This article maps occupational risks (as 
indicated by number of workers in high-risk 
occupations, based on physical exertion data) 
by county for the state of Alabama and identi-
fies those counties with the highest propor-
tion of at-risk workers per capita. This data 
should allow health agencies to target specific 
counties and industries for the dissemina-
tion of preventive care information, as well 
as identify likely future heat strain response 
priority locations.

Methods
To address occupation-specific vulner-
abilities, metabolic equivalent (MET) val-
ues for Activities in American Time Use 
Survey (ATUS) data were obtained from 
the National Cancer Institute’s Web site 
(National Cancer Institute, 2012a). These 
data are from a study by Tudor-Locke and co-
authors (2009), who used the 2003 Bureau 
of Labor Statistics (BLS) ATUS, which con-
tains “438 distinct primary activity variables 
that can be analyzed with regard to how 
time is spent by Americans.” The Compen-
dium of Physical Activities facilitates com-
parison of coded intensity levels across stud-
ies. Tudor-Locke and co-authors (2009) link 
compendium estimates of physical activity 
intensity (METs) with all activities reported 
in the 2003 ATUS. One MET is defined as 
“the energy to lie/sit quietly. It is equivalent 

Heat-Related Deaths in Alabama Between 1994 and 2012 

Data from Alabama Department of Public Health, 2005, 2010, and 2012b; and National Oceanic and Atmospheric 
Administration, 2012.
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to a metabolic rate of consuming 3.5 mL O
2
/

kg/minute.” The MET values in the result-
ing dataset range from 0.00 to 10.00. The 
higher the number, the more strenuous the 
task. MET values in the dataset range from a 
low value of 0.92 (sleeping) to a high value 
of 10.00 (playing rugby).

Occupation-specific MET-ATUS data were 
downloaded from the National Cancer Insti-
tute (2012b). MET values for occupations 
range from a low of 1.5, e.g., chief execu-
tives, to 8.0, e.g., logging workers. Census 
Occupation Classification codes for 2002 in 
the MET-ATUS data were matched to their 
corresponding 2002 Standard Occupational 
Classification Codes (SOC) by using 2002 
Current Population Survey (CPS) Occupa-
tional Codes as a data crosswalk (U.S. Census 
Bureau, 2012).

Alabama employment data containing 
estimated employment for SOC codes were 
downloaded from the Alabama Department 
of Labor, summarized for 16 metropolitan sta-
tistical areas (MSAs) (Alabama Department of 
Labor, 2012a). Microsoft Access was used to 
join MET data for each MSA and SOC code.

Alabama HRI data were obtained from the 
Alabama Department of Public Health for 
reporting period June 29, 2012, through Sep-
tember 15, 2012, which included the follow-
ing fields: type (HRI or heat-related death), 
facility county, age group (1–14, 15–24, 
25–44, 45–59, or 60+), sex, contributing fac-
tor (athletic related, work related, or other), 
and entry timestamp. It should be noted that 

sex and contributing factor were not reported 
for five of the six heat-related death records.

The Alabama Department of Public Health 
has mapped this data by state public health 
area and also has charted cases by date and 
age range. In terms of time trends, reported 
cases in 2012 reached an early high of more 
than 70 cases in early July and then trended 
downward with additional spikes above 30 
cases in mid- and late July. The largest cat-
egory for age was 25–44 (37%), followed by 
45–59 (23%), 15–24 (20%), 60+ (17%), and 
1–14 (3%) (ADPH, 2012b).

Weighted MET rates were calculated for 
each MSA as follows: first, occupational 
MET values were multiplied by estimated 
employment to obtain a weighted MET 

value for each occupation. These weighted 
MET occupation values were then summed 
for each MSA. To obtain the population 
in each MSA, average employment values 
were summed for each county in the MSA. 
Employment data, “Annual 2010 Selected 
Data Relative to Employment, Wages, & 
Benefit Payments,” was downloaded from 
the Alabama Department of Labor (2012b). 
Finally, the weighted MET sum for each 
MSA was divided by its employment pop-
ulation to obtain a weighted MET rate. 
These operations were performed for (1) 
all MET values, (2) the average (per MSA) 
for all MET values, (3) MET values <3.00, 
(4) MET values 3.00–5.99, (5) MET values 
6.00–10.00, and (6) MET values for out-

Activity Codes and Metabolic Equivalent (MET) Values Assigned  
to a Subset of Occupations 

Management Occupation Title From 2002 
Census Occupational Classification System

2002 
Census 
Code

2002 
SOCa 
Code

Assigned 
Activity 
Codes

Assigned 
MET 

Values

Fire fighters 3740 33-2011 12 5.0

Couriers and messengers 5510 43-5021 10 4.5

Agricultural inspectors 6010 45-2011 10 4.5

Logging workers 6130 45-4020 16 8.0

Brick masons, block masons, and stone masons 6220 47-2020 13 5.0

aSOC = Standard Occupational Classification Codes. 

Pearson Correlation Coefficients and p-Values for Work-Related 
Heat-Related Illnesses and Employment Rate in Various Metabolic 
Equivalent (MET) Categories and Obesity

Category Correlation Coefficient p-Value

All METs -.15 .59

MET <3.00 -.36 .18

MET 3.00–5.99 .45 .08

MET 6.00–10.00 -.17 .55

Outdoor METs -.05 .87

Obesity .29 .30

Summary of 2012 Alabama 
Heat-Related Deaths and 
Illnesses

Category #

Heat-related deaths 6

Other 1

(Blank) 5

Heat-related illnesses 809

Athletic related 104

Other 358

Work related 347

Total 815

TABLE 2

TABLE 3

TABLE 1
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door occupations. These breaks correspond 
to the MET categories of sedentary and 
light (<3.00), moderate (3.00–5.99), and 
vigorous (≥6.00) by the National Cancer 
Institute (2012b).

Also, county obesity prevalence and lei-
sure-time physical inactivity prevalence data 
were obtained from the CDC Diabetes Inter-

active Atlases (CDC, 2004, 2010). These val-
ues were summed for each MSA.

Finally, the ADPH-reported HRI incidents 
for each MSA were summed and divided by 
each MSA’s population to obtain HRI rates 
per MSA. These rates were calculated for 
all reported HRIs as well as just those HRIs 
for which the contributing factor was work 

related. Once all data were formatted as rates 
per MSA, Pearson product-moment correla-
tion coefficients and p-values were calculated 
between HRI (work-related HRI) and occu-
pational MET categories and obesity in MAT-
LAB R2013b using the corr function.

Results
Table 1 summarizes the 2012 HRI data ana-
lyzed. First, a possible connection between 
occupation, exertion, and HRI was inves-
tigated. Table 2 is a small subset of activ-
ity codes and their associated MET values, 
which were obtained after mapping MET-
ATUS data CPS codes to their corresponding 
2002 SOC codes.

Pearson correlation coefficients and 
p-values for work-related HRI with the esti-
mated employment rates in various MET 
categories and obesity are reported in Table 
3. Proportion of employees in the MET 
3–5.99 category were marginally positively 
correlated to work-related HRI (p = .08). 
This MET category includes occupations 
with significant outdoor time such as fire 
fighters, groundskeepers, trash collectors, 
brick masons, sheet metal workers, plumb-
ers, and electricians. 

Utilizing ESRI ArcGIS 10.1, the reported 
cases of HRI by county were mapped. For 
each county, the report count was divided 
by the county population (Census 2010 
estimates) and multiplied by 100,000 in 
order to obtain a report rate per 100,000 
population. This is mapped in Figure 2 and 
helps visualize which counties are report-
ing higher HRI rates than one might expect 
based purely on population.

Finally, the weighted county MET employ-
ment for identified outdoor MET (OutMET) 
values were mapped. For each county, the 
sum of OutMET was divided by the county’s 
average employment (Census 2010 esti-
mates). These values are mapped in Figure 3.

Discussion
Limitations exist in the current application 
that may explain the lack of statistical sig-
nificance in correlations between HRI and 
occupational MET categories and obesity. 
For example, although obesity is a known 
risk factor for HRI (Gardner et al., 1996), 
Alabama’s most obese counties correspond 
to some of the state’s most rural counties, 
falling within the Black Belt region (CDC, 

Alabama County Heat-Related Illness (HRI) Rates per  
100,000 Population

HRI Rates per 
100K Population

0.00–4.17
4.18–13.68
13.69–28.79
28.80–48.25
48.26–72.22

FIGURE 2
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2006b). Someone experiencing an HRI in one 
of these counties may receive medical treat-
ment in another county; thus, the reporting 
county does not necessarily correspond to 
the county of residence. 

Other factors likely contributing to poor 
correlations between the various MET data 
categorizations and HRI include both low 
HRI sample size, only one year of data, and 
employment data aggregation. Employment 
data had to be estimated for most counties 
by extrapolating values from multicounty 
(MSA-level) data, which leads to poor spa-
tial resolution. Mapping vulnerability to 
extreme heat events by mapping occupa-
tion-related risk may aid in developing geo-
graphically specific prevention strategies 
for extreme heat events. Mapping allows 
us to identify areas of greater risk from fac-
tors like occupation and obesity, singly or 
in combination and to plan accordingly. 
Datasets that have been further disaggre-
gated to the ZIP code or census tract level 
will increase the statistical power of future 
analysis of occupational risk factors and 
increase the utility of mapping for local 
level adaptation planning. Comparing pre-
dicted MET risks with actual reported HRI 
cases is important, as no clear correlation 
may exist between HRI risk and the number 
of employees working in vigorous or out-
door occupations (Table 4). A higher MET 
value for these occupations may be offset 
by appropriate clothing/gear, work-rest 
cycles, and acclimation. Additional research 
into specific occupation risk factors is war-
ranted, along the lines of the state of Wash-
ington study by Bonauto and co-authors 
(2007), who found, for example, that roof-
ing construction had one of the highest 
workers’ compensation HRI average annual 
claims rates.

Conclusion
County maps depicting HRI rates per cap-
ita and weighted MET rates depict areas of 
greater HRI incidence and potential occupa-
tional risk factors for HRI, respectively. Such 
maps may lead to improved public health 
strategies for health care professionals and 
emergency responders.

Additional promising future research ave-
nues include the use of GIS tools to analyze 
both relatively static (demographic risk fac-
tors such as obesity and social vulnerability) 

and dynamic (environmental risk factors 
such as temperature and humidity) variables 
to the end that GIS may prove useful as a 
predictive tool by environmental and public 
health practitioners in order to prepare for 
heat-related emergencies. 

Corresponding Author: Julia M. Gohlke, 
School of Public Health, University of Ala-
bama at Birmingham, 1665 University Blvd., 
Birmingham, AL 35294. 
E-mail: jgohlke@uab.edu.

Alabama Weighted Outdoor Metabolic Equivalent (MET) Rates  
by Average County Employment

Outdoor MET Rates 
by Average Employment

0.00–1.96
1.97–5.56
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Master List of Outdoor Occupations

METa Value SOCa Code SOC Title

8.0 45-4021 Fallers

8.0 45-4022 Logging equipment operators

8.0 45-4023 Log graders and scalers

8.0 45-4029 Logging workers, all other

7.5 47-2221 Structural iron and steel workers

7.5 53-7062 Laborers and freight, stock, and material 
movers, hand

7.5 53-7121 Tank car, truck, and ship loaders

6.0 47-2031 Carpenters

6.0 47-2061 Construction laborers

5.0 33-2011 Fire fighters

5.0 47-2021 Brickmasons and blockmasons

5.0 47-2051 Cement masons and concrete finishers

5.0 47-2071 Paving, surfacing, and tamping 
equipment operators

5.0 47-2081 Drywall and ceiling tile installers

5.0 47-2211 Sheet metal workers

5.0 47-3011 Helpers—brickmasons, blockmasons, 
stonemasons, and tile

5.0 47-3012 Helpers—carpenters

5.0 47-3013 Helpers—electricians

5.0 47-3014 Helpers—painters, paperhangers, 
plasterers, and stucco masons

5.0 47-3015 Helpers—pipelayers, plumbers, 
pipefitters, and steamfitters

5.0 47-3016 Helpers—roofers

5.0 47-3019 Helpers, construction trades, all other

5.0 47-5021 Earth drillers, except oil and gas

4.5 37-3011 Landscaping and groundskeeping 
workers

4.5 37-3012 Pesticide handlers, sprayers, and 
applicators, vegetation

4.5 37-3013 Tree trimmers and pruners

4.0 47-2132 Insulation workers, mechanical

4.0 47-2141 Painters, construction and maintenance

4.0 47-2151 Pipelayers

4.0 47-2152 Plumbers, pipefitters, and steamfitters

4.0 47-2171 Reinforcing iron and rebar workers

4.0 47-4031 Fence erectors

4.0 47-5011 Derrick operators, oil and gas

TABLE 4

MET Value SOC Code SOC Title

4.0 47-5012 Rotary drill operators, oil and gas

4.0 49-9021 Heating, air conditioning, and 
refrigeration mechanics and installers

4.0 51-2041 Structural metal fabricators and fitters

4.0 53-7081 Refuse and recyclable material collectors

3.5 47-2042 Floor layers, except carpet, wood, and 
hard tiles

3.5 47-2044 Tile and marble setters

3.5 47-2181 Roofers

3.5 47-4051 Highway maintenance workers

3.5 47-4071 Septic tank servicers and sewer  
pipe cleaners

3.5 47-5081 Helpers—extraction workers

3.0 43-5041 Meter readers, utilities

3.0 45-2092 Farmworkers and laborers, crop, nursery, 
and greenhouse

3.0 45-2093 Farmworkers, farm and ranch, and 
aquacultural animals

3.0 45-2099 Agricultural workers, all other

3.0 47-2111 Electricians

3.0 47-5041 Continuous mining machine operators

3.0 47-5042 Mine cutting and channeling machine 
operators

3.0 47-5049 Mining machine operators, all other

3.0 49-9051 Electrical power line installers and repairers

3.0 49-9052 Telecommunications line installers  
and repairers

3.0 53-5011 Sailors and marine oilers

2.5 17-1022 Surveyors

2.5 19-1032 Foresters

2.5 27-2022 Coaches and scouts

2.5 27-2023 Umpires, referees, and other sports officials

2.5 33-3041 Parking enforcement workers

2.5 47-2073 Operating engineers and other 
construction equipment operators

2.0 33-9091 Crossing guards

2.0 33-9092 Lifeguards, ski patrol, and other 
recreational protective service workers

1.5 53-7021 Crane and tower operators

1.5 53-7032 Excavating and loading machine and 
dragline operators

aMET = metabolic equivalent. SOC = Standard Occupational Classification Codes. 
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Introduction
The unequal exposure to environmental haz-
ards for residents in low-income and minor-
ity communities remains a major challenge 
to establishing safe and healthy communities. 
This is especially true for urban communities 
in the U.S. A national study examining environ-
mental inequities found that almost one-third 
of low-income urban communities hosted haz-
ardous waste facilities (Bullard, Mohai, Saha, & 
Wright, 2007). Another study concluded that 
families living in federally assisted public hous-
ing in metropolitan areas were at a greater risk 

for exposure to toxic releases of chemicals than 
more affluent communities (Cutter, Hodgson, 
& Dow, 2001). The vulnerability of these com-
munities exacerbates environmental health dis-
parities, thus leading to environmental injus-
tice. Environmental injustice is the “unequal 
access to healthy and clean environments, 
including environmental amenities (Faber & 
Krieg, 2002).”

Effectively communicating environmental 
risks by using environmental health educa-
tion can help protect communities dispro-
portionately exposed to environmental haz-

ards and address environmental injustice by 
increasing the awareness of hazardous expo-
sures among community residents (Corburn, 
2002; Hill, 2003; Sauvé & Godmaire, 2004). 
Environmental health education integrates 
components of environmental, health, and 
risk education and supports health promo-
tion, behavior change, and social action (Hill, 
2003; Sauvé & Godmaire, 2004). These edu-
cation components are most effective when 
partnered with local knowledge (Corburn, 
2002; Sauvé & Godmaire, 2004). 

Environmental health education programs 
are of little value if they do not promote 
health literacy (an understanding of health-
related issues) that helps communities make 
informed choices to reduce hazardous expo-
sure. Health literacy supports individuals in 
making informed decisions that can reduce 
health risks and ultimately increase their 
quality of life (Zarcadoolas, Pleasant, & 
Greer, 2005). Incorporating environmental 
information with health concepts can assist 
communities in achieving environmental 
justice through scientific, environmental, 
and civic literacy (Zarcadoolas et al., 2005). 
Civic literacy facilitates community aware-
ness of public issues, e.g., environmental 
health issues, and promotes active partici-
pation in local decision-making processes. 
Therefore, environmental health literacy is a 
tool that can assist communities in achieving 
their environmental justice objectives. 

This article summarizes the findings from 
a research effort that engaged public housing 
residents with environmental justice con-
cerns in a Chicago community. This research 
project provides information for guiding the 

Abst ract  Different demographic groups in the U.S. experience 

unequal exposures to environmental hazards, i.e., 56% of the population in 

neighborhoods containing commercial waste facilities are people of color, 

with the associated poverty rates in those communities being 50% higher 

than in neighborhoods without commercial waste facilities. Developing 

programs to educate communities about environmental hazards affecting 

their health and quality of life is an essential component for a community to 

understand their true risk. The study described in this article examined the 

risk of environmental hazards as perceived by public housing residents and 

assessed the residents’ preference for educational programs on environmental 

hazards. Residents perceived their risk factors in a broad context and they 

included environmental health risks caused by pollutants along with physical 

safety concerns from crime and law enforcement interactions. The most 

trusted sources of information on environmental health include community 

organizations, trusted individuals in the community, and television programs. 

Recommendations for developing community-specific environmental 

health education programs include using sources of environmental health 

information that community members trust. 
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development of community-specifi c environ-
mental health education materials. The aims 
of our study were to (1) understand commu-
nity beliefs and knowledge of environmental 
health risks, (2) determine community levels 
of trust in federal/local agencies and com-
munity groups, and (3) identify strategies 
for mobilizing residents using environmental 
health messages and environmental health 
education programs. 

Methods

Community of Interest
This research study focused on residents of 
Altgeld Gardens and Phillip Murray Homes 
(herein referred to as “Altgeld”), a predomi-
nantly African-American public housing 
development in the Calumet industrial region 
(Riverdale Community Area) in Southeast 
Chicago, Illinois. Altgeld was built on top of 
an abandoned waste site and dozens of heavy 
manufacturing facilities and closed/active 
landfi lls surround the development (Figure 
1). The Chicago Metropolitan Water Recla-
mation District sludge beds lie just north of 
Altgeld, and to the east are former and exist-
ing steel plants and an automotive assembly 

plant, which in 2010 released over 250,000 
pounds of toxic chemicals and generated 
over 645,000 pounds of waste (Bouman, 
2001; Right-to-Know Network, n.d.). 

Many Altgeld residents are worried about 
their air and drinking water quality and the 
impacts of those on the rising infant mortality 
rate (IMR) and asthma rate (C. Johnson, per-
sonal communication, February 15, 2013). 
In 2000–2002, Riverdale had the highest IMR 
and low birth weight rates in Chicago (Illinois 
Department of Public Health, n.d.). IMR and 
low birth weight are related to toxic environ-
mental exposure, especially traffi c pollution 
(Kaiser et al., 2004; Morello-Frosch, Jesdale, 
Sadd, & Pastor, 2010). In addition, Altgeld’s 
residential isolation in an industrial zone is 
exacerbated by a lack of access to fresh and 
nutritious food, which is essential to overall 
health promotion and protection. Residents 
fi sh in area ponds and grow vegetables in the 
soil, which raises concerns given the fact that 
area soil and water contain pollution. The 
ingestion of fi sh and vegetables in contact 
with that pollution can increase the cumula-
tive toxicity of these substances in individuals 
exposed to these pollutants (Fox, 2002). This 
is especially notable since an area containing 

electrical transformers on Altgeld’s property 
had contaminated soil from polychlorinated 
biphenyls (Adams, 2000). 

Despite the multiple environmental and 
social challenges the community faces, Alt-
geld has a rich history of social support sys-
tems and community activism. Many residents 
with job skills and experience started training 
classes to educate fellow residents in different 
vocational areas to increase their competitive-
ness for available employment opportunities. 
Several resources are also available within 
the community, including a community cen-
ter, a public park center, a community health 
clinic, and a church. Residents have also been 
involved in community activism as evidenced 
by the resident-led environmental justice orga-
nization, People for Community Recovery 
(PCR), which has been active in the Chicago 
area for over 30 years (C. Johnson, personal 
communication, February 15, 2013). 

Research Study Design
This research study was conducted by the 
University of Minnesota’s School of Public 
Health (the primary author was the principal 
investigator of this study) in collaboration 
with PCR. The U.S. Environmental Protec-
tion Agency’s (U.S. EPA’s) Offi ce of Research 
and Development provided expertise for the 
poststudy analysis of the data and results. 
The research protocol for our study was 
approved and monitored by the institutional 
review board of the University of Minnesota. 

Six focus groups were conducted with 42 
adult residents (residing two years or more in 
Altgeld) at convenient community locations. 
Residents were asked nine questions that 
focused on their understanding and percep-
tions of environmental hazards, government 
agencies and community groups, and ways 
to address environmental problems (Table 1). 
Discussions were audio recorded for transcrip-
tion. All focus group participants completed a 
brief survey to collect additional information 
to supplement the discussions. Survey ques-
tions were adapted from previous question-
naires (Byrd, VanDerslice, & Peterson, 1997, 
2001). Respondent validation surveys were 
administered to an additional 48 residents to 
corroborate focus group fi ndings; these addi-
tional residents did not participate in the focus 
groups (Cho & Trent, 2006). All study partici-
pants were compensated for their time through 
monetary incentives. 

Surrounding Community of Altgeld Gardens-Murray Homes

Altgeld
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Data Analysis
A professional transcriptionist company tran-
scribed focus group audio recordings. Using 
QSR NVivo qualitative data management 
software version 2.0, transcripts were deduc-
tively categorized and predominant themes 
and subthemes were identified across focus 
groups and cross-checked with the respon-
dent validation surveys (Miles & Huberman, 
1994). Descriptive statistics were generated 
for focus group and respondent validation 
survey data using SAS software version 9.2. 
Bivariate analyses were performed to deter-
mine differences between focus group and 
respondent validation participants; the level 
of statistical significance selected was p < .05.

Results

Demographic Characteristics 
Each of the 90 study participants (focus group: 
42 members; respondent validation: 48) were 
African-Americans ranging in age from 18 to 
64 years old (focus group: mean age 45 years 
and median age 49 years; respondent valida-
tion: mean age 44.9 years and median age 47 
years; Table 2). Most study participants were 
female (focus group: 62%; respondent valida-
tion: 68%). Demographic characteristics for 
validation survey respondents did not differ 
significantly from focus group participants by 
age (p = .88), gender (p = .54), education (p 
= .49), work situation (p = .09), and current 
marital status (p = .48). 

Community-Perceived Environmental 
Health Risks
In the focus group survey, crime, drugs, the 
dumping of hazardous waste, and landfills 
were seen as posing the greatest risks to the 
community. Environmental health risks were 
not limited to just physical risks, but also 
included social risks such as crime and police 
brutality. One focus group member stated, 
“The risks in our environment have a lot of 
different categories besides dealing with the 
pollution in the air, in the soil, in the water. 
It’s a risk just walking to your house.” Con-
cerns were also raised about adverse health 
effects that could possibly be linked to local 
environmental pollution: “If you looked at 
all the people who have been living out here 
who are dying from cancer, that’s not a coin-
cidence.” Table 3 provides a detailed list of 
perceived environmental health risks.

Community-Trusted Sources of 
Environmental Health Information
The majority of focus group participants 
reported getting “a fair amount” to “a lot” 
of information about the environment from 
PCR (67%) and television programs (60%). 
Approximately 45% of focus group partici-
pants reported that friends/relatives were their 
primary source of environmental information. 
Government agencies were not a major source 
of information, as only 41%, 36%, and 31% of 
focus group participants reported receiving at 
least “a fair amount” of information from the 
U.S. EPA, the Illinois Department of Public 
Health, and the Chicago Department of Pub-

lic Health, respectively. Focus group partici-
pants believed they received the least amount 
of environmental information from private 
industry. When discussing local water testing, 
one focus group member stated, “I can see the 
water pollution people. They take a sample of 
the water. They’re testing it to see how much 
pollution is in the water, but we don’t get no 
information about it. We don’t get no feedback 
on the results.”

Community Trust in Government
Many focus group participants did not believe 
federal/local agencies were adequately pro-
tecting their health, nor did they trust gov-

Focus Group Interview Questions/Comments

# Question/Comment

1 What are environmental hazards?
2 What environmental health risks are present in your community?
3 How effective are government agencies in protecting your community’s health?
4 How effective are environmental groups in protecting your community’s health?
5 What do you do to protect your health from environmental health risks?
6 What should be done to address environmental problems in your community?
7 Describe how you can bring your community together to protect against environmental hazards.
8 Describe the type of information that would get your community to do something about 

environmental hazards.
9 Where would you like to get this information?

Participant Demographic Characteristics

Focus Group %
(n = 42)

Respondent Validation %
(n = 48)

Gender
Male 38 32
Female 62 68

Age
Average, years 45.09 44.90
Median, years 49 47

Education
High school graduate 48 36
Some college and beyond 31 30

Employment status
Unemployed 36 30

Current marital status
Married 12 16
Never been married 55 36

TABLE 1

TABLE 2
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ernment agencies. One frustrated focus group 
participant stated, “We live in pollution… [A 
past elected official] let us be in this [word 
deleted]… We have a [word deleted] factory 
over here. They’re building all around the hill 
and we’re living around it. Our water… the 
smell… comes through the sewage system. 
I was standing one time by the drain, they 
sent it through there and I damn near fainted. 
That stuff will kill you and we stand around. 
They [elected officials] let them send it out at 
certain times. They send it out at night when 
we are asleep. Do you know they’re kill-
ing us?” Similar statements were recurring 
throughout focus group discussions. 

Community-Focused Environmental 
Health Messages 
Most focus group participants indicated they 
received most of their environmental health 
information from the resident-led organiza-
tion, PCR, and friends/relatives. Focus group 
discussions emphasized building on exist-
ing communication channels when relaying 
health messages. They recommended creat-
ing a residential network with respected resi-
dents from the neighborhood who have been 

trained in environmental health issues. Once 
trained, these residents would educate other 
residents on community-specific risks and 
mitigation strategies. One focus group par-
ticipant suggested the creation of resident-led 
committees: “We need to form subgroups or 
subcommittees… and focus on certain areas 
where we want to gather information and 
become sort of experts… doing research.” 
Focus group participants believed residents 
were the best source of information because 
they communicated in a language that was 
understandable and knew the best ways to 
engage other residents. In addition, residents 
would be more receptive to community mem-
bers when discussing community concerns. 

Discussion
Our study provides a clearer understanding 
of one community’s perceptions of environ-
mental health risks, trust level of agencies, 
and specific strategies to develop and dis-
seminate environmental health messages. 
Focus group discussions, as corroborated 
by respondent validation surveys with addi-
tional study participants, identified several 
community-specific environmental health 

concerns. In general, friends/relatives were 
focus group participants’ primary and trusted 
source of environmental information. These 
participants also did not trust federal/local 
agencies, nor did they feel these agencies 
were protecting their community’s health. 
Suggestions for community-specific environ-
mental health messages were provided and 
included utilizing community members to 
disseminate health information. 

Focus group discussions in this study 
reflect the findings from similar studies that 
examined community perceptions of envi-
ronmental health risks to inform health 
education programs (Corburn, 2002; Evans, 
Fullilove, Green, & Levison, 2002; Green, 
Fullilove, Evans, & Shepard, 2002; Taylor-
Clark, Koh, & Viswanath, 2007). As with 
similar studies, participants had a broader 
definition of environmental health risks, 
which incorporated risks from the physi-
cal and social environments. This broader 
definition must be considered when design-
ing programs and tailoring health messages, 
especially for low-income communities with 
environmental justice concerns, as the pur-
pose for tailored messages is to inform, raise 
awareness, and encourage residents to work 
for environmental justice in their commu-
nities. Furthermore, engaging community 
members in the identification of risks can 
ensure that health messages are both cultur-
ally and socially appropriate. When consider-
ing the fact that nearly 45% of the focus group 
members self-report their health status as 
fair or poor, it is imperative that community 
residents be fully included in development of 
environmental health assessments and asso-
ciated education and outreach programs. 

Focus group participants also believed 
that many of their concerns were not being 
addressed by local agencies, and that local 
officials stand idly by while pollution is gen-
erated and released into their community. 
This observation is indicative of the belief by 
some participants that they have been aban-
doned and ignored by the different levels of 
government when it comes to their health 
and physical well-being. Participants also 
expressed a low level of trust in government 
agencies and did not believe they were receiv-
ing enough information. If these agencies 
were to communicate health messages, resi-
dents would have a difficult time believing 
them and might reject the health messages. 

Community-Specific Perceived Environmental Health Risks

Category Specific Risks

Poor air quality Outdoor:  
Near roadway pollutants (Interstate 94) 
Industrial emissions 
Odor (Metropolitan Water Reclamation) 
Indoor:  
Mold
Environmental tobacco smoke
Lead

Land contamination Illegal dumping
Landfills (Land & Lakes landfills, CID Landfills 
Note: CID Landfills are permitted to store commercial hazardous 
wastes and are governed by the Resource Conservation and 
Recovery Act [RCRA] of 1976, as amended)
Polychlorinated biphenyl contamination 
Home gardens and soil contaminants 

Environmentally related illnesses Infant mortality
Cancer 
Asthma 
Lupus

Poor water quality Fish consumption advisories (Little Calumet River) 
Contaminated drinking water
Sewage overflow 

TABLE 3
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Some residents believe that their elected offi-
cials intentionally allow companies to poison 
their community. This level of distrust would 
make it difficult for any agency to effectively 
disseminate health information to residents.

While participants did not exhibit a great 
deal of trust towards agencies, they did cite 
PCR, the resident-led community organiza-
tion, as a significant source of environmen-
tal health information. Participants stressed 
the importance of using local agencies, such 
as PCR, to communicate health messages 
because they have established trust relation-
ships with community members. In addition, 
focus group participants identified friends and 
relatives as reliable sources of environmen-
tal health information. Several participants 
suggested creating a resident environmental 
health network. As residents, the trained advo-
cates would be able to effectively engage other 
residents and to communicate with them in a 
socio-culturally appropriate way. 

Utilizing a community health worker 
approach through a resident-focused network 
to communicate environmental health risks is 
a viable strategy to develop community-spe-
cific environmental health messages. Several 
studies have demonstrated the effectiveness of 
community health worker interventions in the 
reduction of environmental health risks, espe-
cially with low-income communities (Bryant-
Stephens, Kurian, Guo, & Zhao, 2009; Krieger, 
Takaro, Song, & Weaver, 2005; Perez, Findley, 
Mejia, & Martinez, 2006). These interventions 
are especially effective at empowering com-
munities to address social injustices, i.e., envi-

ronmental injustice (Perez et al., 2006). Using 
a community-engaged research approach 
through the Centers for Disease Control and 
Prevention’s Prevention Research Centers 
(PRCs) is another strategy to develop commu-
nity-specific environmental health messages. 
Community-engaged research approaches 
can enhance trust between community mem-
bers and academic institutions by incorporat-
ing community input to community-specific 
research efforts (Clinical and Translational 
Science Awards Community Engagement Key 
Function Committee, 2011). Research proj-
ects conducted at PRCs have improved health 
outcomes among low-income communities 
by tailoring interventions to meet community 
needs (Douyon, Chavez, Bunte, Horsburgh, & 
Strunin, 2010; Gustat, Rice, Parker, Becker, & 
Farley, 2012). 

Conclusion
This research effort adds to existing evidence 
that low-income community members are 
interested in increasing their knowledge 
of the environmental risks and want to be 
actively involved in risk analysis and risk 
reduction efforts in their local area. The 
findings indicate that more applied research 
activity should be conducted using the results 
of our study. Follow-up research projects 
should be designed based on the outcome 
of this project and should focus on quanti-
tative measures of the impact that increased 
health literacy can have on improved civic 
engagement (i.e., increased interaction with 
local political and industrial leaders on com-

munity issues), improved knowledge of 
environmental health risks, and improved 
community health outcomes (i.e., based on 
community-based and community-led health 
education programs). Resources should be 
directed towards an applied research effort 
working with a well-organized community 
partner like PCR to objectively measure the 
effect of improved awareness of environmen-
tal health risks. 
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(www2.epa.gov/carbon-pollution-standards/clean-power-plan-proposed-rule) will lower carbon 

emissions by 30% of 2005 pollution levels by the year 2030. While the limits on carbon pollution are 
firm, the plan gives energy providers choices in how to reach these goals, such as onsite efficiency 

improvements, investments in renewable energy, and low-cost energy efficiency measures.
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Editor’s Note: This feature in the Journal is intended to provide readers with interesting and novel stories of 
environmental health being practiced across the country and to offer an avenue for story sharing and community 
building. It will be published in every other issue of the Journal. Do you have a story to share? Please contact  
Terry Osner at tosner@neha.org.

Volunteer Lake Assessment
The state of New Hampshire lists 959 lakes in its “Official List of 
Public Waters.” Assessing the water quality and watershed man-
agement of these lakes is a never-ending task. The Volunteer Lake 
Assessment Program (VLAP) plays a key role in this assessment 
process. Approximately 500 volunteers monitor over 170 lakes and 
conduct nearly 300 sampling events of those lakes. In addition, 
biologists conduct over 120 sampling events. Altogether, these 
volunteers sampled approximately 185 deep spots and 500 river/
stream stations. In 2013, the VLAP generated over 14,000 individ-

ual samples, which represented a nearly 10% increase over the 
number of samples generated in the prior year. 

Volunteers are encouraged to continue sampling on their own 
during the years in which their lake does not receive a biologist 
visit. Annual data collection is essential in establishing long-term 
water quality trends. These trends help determine whether water 
quality is getting better or worse and aid in watershed management 
decisions to protect and restore waters. 

Source: http://des.nh.gov/organization/commissioner/pip/newsletters/ 
en/documents/2014-jan-feb.pdf.

NEW HAMPSHIRE

Solving the Origin of the 1918 Pandemic Flu Virus

University of Arizona Professor Michael Worobey’s recently pub-
lished study provides the most conclusive answers yet to two of 
the world’s foremost biomedical mysteries of the past century: 
the origin of the 1918 pandemic flu virus and its unusual sever-
ity that resulted in a death toll of approximately 50 million peo-
ple. Worobey and his colleagues developed an unprecedentedly 
accurate molecular clock approach and used it to reconstruct the 
origins of the 1918 pandemic H1N1 influenza A virus, the clas-
sic swine H1N1 influenza virus, and the post-pandemic seasonal 
H1N1 lineage that circulated from 1918 until 1957.

Surprisingly, they found no evidence for either of the prevail-
ing hypotheses for the origin of the 1918 virus—that it jumped 
directly from birds or involved the swapping of genes between 
existing human and swine influenza strains. Instead, the research-
ers inferred that the pandemic virus arose shortly before 1918 
upon the acquisition of genetic material from a bird flu virus by an 
already circulating human H1 virus, one that had likely entered the 
human population 10–15 years prior to 1918.

The study not only sheds light on the devastating 1918 pan-
demic, but also suggests that the types of flu viruses to which peo-
ple were exposed during childhood may predict how susceptible 
they are to future strains, which could inform vaccination strategies 
and pandemic prevention and preparedness.

ARIZONA
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It’s All On the Wrist
Over the past decade, beginning with Lance Armstrong’s Livestrong 
bracelet, inexpensive colorful wristbands have promoted charities 
and other affiliations. Researchers at Oregon State University used 
a version of these wristbands as substance detectors in a recent 
study. Thirty volunteers wore orange and white Oregon State wrist-
bands for 30 days. The bracelets were then tested for 1,200 sub-
stances. Forty-nine compounds were detected, including flame re-
tardants, indoor pesticides such as pet flea medications, caffeine, 
nicotine, and various chemicals used in cosmetics and fragrances.

“We were surprised at the breadth of chemicals,” said Kim 
Anderson, a professor and chemist who was senior author of 
the study published in Environmental Science & Technology. The 
bracelets provide an easier and cheaper way to measure individu-
als’ chemical exposures. Silicone is porous and acts similarly to 
human cells, so once chemicals are absorbed by the wristband, 
“they don’t want to go back to the water or the air,” Anderson said. 
Anderson and colleagues have several other wristband projects 
underway in agricultural fields in Africa and Peru and hydraulic 
fracturing sites in the U.S.

OREGON

Food Safety and Natural Disasters 
Residents in Quapaw, Oklahoma, demonstrated their strength and 
generosity in the aftermath of the April 27 tornado that impacted 
the area. Many individuals and groups offered free food or food 
for sale for residents, responders, and relief workers. The Ottawa 
County Health Department (OCHD) notes that while the availabil-
ity of these food options is helpful for workers and residents, it is 
important to remember that even in a natural disaster, food served 
to the public must be safe. Foodborne illnesses such as E. coli, 
Salmonella, and hepatitis A caused by improper food preparation 
and handling practices can be serious threats to rescue workers 
and shelter residents.

OCHD recommends food vendors serve items that do not require 
refrigeration and can be eaten without heating. Ready-to-eat foods 
are the best option when safe refrigeration and cooking are a problem. 
“Now is not the time to make a bad situation worse by offering food 
products to the public that may not be safe,” said Maria Alexander, 
OCHD administrative director. OCHD emphasized that food handlers 
need to utilize good hygiene practices, wear gloves, and minimize 
food holding times. Other recommendations include protecting food 
from flying debris and insects, thawing and cooling food properly, 
cooking all food thoroughly and serving at correct temperatures, using 
clean utensils to handle cooked foods, and washing hands, dishes, 
and utensils used with water from a safe source.

Source: Oklahoma State Health Department, www.ok.gov. 

OKLAHOMA

Soak Up the Sun for the Night
In one hour, the sun puts out enough energy to power every vehicle, 
factory, and device on the planet for an entire year. The problem is 
that solar panels typically harness the sun’s energy and generate 
electricity during the day. 

Now, researchers at the Energy Frontier Research Center at the 
University of North Carolina at Chapel Hill have devised a system 
that converts the sun’s energy into hydrogen fuel, usable at any time! 
Researchers led by Tom Meyer use a dye-sensitized photoelectric 
cell to use the sun’s energy to split water into its component parts. 
After the split, hydrogen is sequestered and stored, while releasing 
the byproduct, oxygen, into the air. Meyer’s ingenious design uses 

two components—a molecule and a nanoparticle. The molecule 
absorbs sunlight and then kick starts the nanoparticle catalyst to 
rip electrons away from water. The nanoparticle is part of a film of 
nanoparticles that gathers and moves the electrons away to make 
the hydrogen fuel. The nanoparticle, coated atom-by-atom with a 
thin layer of titanium dioxide, helps bind the electrons.

Meyer’s new system can turn the sun’s energy into fuel while need-
ing almost no external power to operate and releasing no greenhouse 
gases. What’s more, the infrastructure to install these sunlight-to-fuel 
converters is imminent, based on existing technology. 

Source: http://www.sciencedaily.com/releases/2014/01/1401141 
14238.htm.

NORTH CAROLINA

PJs & PCBs
You’ve just purchased that book you’ve been dying to read (for those 
who still read books the old fashioned way!) and figure it’s a great way 
to end the day. You put on your pajamas and get comfortable. What 
seems like an enjoyable evening could mean exposure to chemicals 
banned several decades ago. Lisa Rodenburg, associate professor 
of environmental chemistry at Rutgers University, is senior author of a 
new unpublished research study that found traces of polychlorinated 
biphenyls (PCBs)—banned 35 years ago in the U.S.—are leaching out 
of clothing and printed materials from around the world.

PCB-11 was detected in nearly all samples of paper products 
sold in 26 countries and clothing sold in the U.S. The findings reveal 

how the chemical, which is tied to yellow dyes, inks, and paints, is 
finding its way into people’s blood, the air, and waterways. Since 
PCB-11 is an unintentional byproduct of pigment manufacturing, 
the levels found in consumer products are exempt from U.S. laws 
regulating PCBs. Rodenburg observed, “Even at the parts per bil-
lion levels, if you find it in almost everything you test, that means 
people are in almost constant contact.”

Health effects of exposure to traces of PCB-11 have not been 
studied. But unlike the old PCBs, it doesn’t accumulate in people 
or animals. The banned PCBs, which are so persistent they are still 
contaminating the environment, have been linked to reduced IQ 
levels, cancer, and suppressed immune systems.

NEW JERSEY
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I ntroduction
Onsite wastewater systems (onsite sys-
tems) treat and dispose of wastewater 

(effl uent) near the point of generation (U.S. 
Environmental Protection Agency [U.S. 
EPA], 2002). Onsite systems are classifi ed as 
septic or advanced systems. Septic systems 
may be conventional and enhanced treatment 
units or alternative onsite systems (New York 
State Department of Health, 2012; North 
Carolina Health and Human Services, 2013). 
Components of septic systems are the septic 
tank, distribution box, drain fi eld, and soil. 
Wastewater fl ows by gravity or is pumped 
from the septic tank to the soil. 

Enhanced treatment units control the 
wastewater fl ow to the drain fi eld, while oth-
ers may need an alternative drain fi eld unit if 
the soil is unsuitable for effl uent discharge or 
the water table is high. Wastewater treatment 
stages are defi ned as follows:
• Primary treatment is the removal of solids 

(those that fl oat and those that settle).
• Secondary treatment is the removal of dis-

solved organic matter.
• Tertiary treatment is the removal of nutrients 

(nitrogen and phosphorus compounds).
Septic systems are designed to perform 

primary treatment (in the septic tank) and 
to some extent tertiary treatment (nitrate 

removal in suitable and aerated soils). 
Advanced onsite systems are designed to per-
form primary and secondary treatment. Most 
advanced onsite systems are small versions of 
conventional activated sludge systems that 
include an aerobic treatment unit.

Currently, most of the onsite systems 
operating in the U.S. are conventional sep-
tic systems. The U.S. Environmental Protec-
tion Agency (U.S. EPA) estimates that 25% 
of American households have an onsite sys-
tem (U.S. EPA, 2013). Using the U.S. Census 
Bureau (2014) statistics for the period 2008–
2012, an estimated 75.18 million people 
use onsite systems in the U.S. (28,806,700 
households with 2.61 persons per house-
hold). Assuming that each person produces 
50–80 gallons of wastewater per day, daily 
effl uent discharges from onsite systems range 
from 4,000 to 6,000 million gallons. Also, the 
estimated rate of malfunctioning onsite sys-
tems is 10%–20% each year (U.S. EPA, 2013). 
Therefore, the lack of data on the quality of 
effl uents discharged to the environment cre-
ates a public health concern.

Monitoring the Performance of 
Onsite Wastewater Systems
Because we lack data on the performance of 
onsite systems, the impact of effl uents from 
these systems on the environment and human 
health has yet to be determined. Monitoring 
the performance of onsite systems and con-
ducting epidemiologic studies in areas where 
these systems are prevalent have been recom-
mended to determine the impact of onsite sys-
tems on the environment and human health 
(Zarate-Bermudez, 2009). Monitoring the 
performance of conventional onsite systems 

Edi tor ’s  Note :  NEHA strives to provide up-to-date and relevant 
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Contributions to Enhancing the 
Public Health Perspective on 
Onsite Wastewater Management
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is challenging, however, because their com-
ponents are underground, which makes sam-
pling diffi cult. The Center for Disease Con-
trol and Prevention’s (CDC’s) Environmental 
Health Services Branch sponsored a two-year 
collaborative study (2009–2011) to learn more 
about onsite systems’ performance. Research-
ers from East Carolina University, North 
Carolina State University Extension Program, 
North Carolina Health and Human Services, 
and CDC collaborated in that study to deter-
mine the fate of contaminants from conven-
tional onsite systems in a coastal setting of 
North Carolina. Although sampling was dif-
fi cult, the sampling methodology designed 
and implemented in the study helped deter-
mine the fate of pollutants from the systems 
involved. This methodology can serve as the 
basis to develop programs for monitoring per-
formance of onsite systems in similar coastal 
or other geographic settings. Study fi ndings on 
the nitrogen fate (Humphrey et al., 2013) and 
the phosphorus fate (Humphrey, O’Driscoll, 
Deal, & Lindbo, 2014) were published. These 
publications include a description of the sam-
pling methodology. Publications of fi ndings 
on the microbial fate, the meteorological infl u-
ences on nitrogen speciation, and the overall 
perspective of that study are pending.

Enhance the Public Health 
Perspective on Onsite Systems
Findings of the CDC-sponsored study can 
also help enhance the public health perspec-
tive on onsite systems. Onsite systems are 
not currently thought of as proven systems to 
protect public health, but they are designed 
to treat smaller wastewater fl ows at or near 
the point of generation, resulting in smaller 
environmental footprints (U.S. EPA, 2002). 

Due to the large number of onsite systems 
that currently discharge effl uents of unknown 
quality into the subsurface, however, we still 
need to learn more about their performance. 
Thus, it is timely that stakeholders discuss 
onsite systems issues and plan viable inter-
ventions to enhance the management of these 
systems in the U.S.

Promising Aspects of Enhanced 
Onsite Wastewater Management
Discerning the extent to which onsite systems 
may impact the environment and human 
health remains a challenge, but learning more 
about their performance can enhance onsite 
wastewater management. Therefore, the fol-
lowing aspects of the CDC-sponsored study 
seem promising:
• Sampling methodology: The methodology 

designed for and implemented during the 
study may be the basis for developing pro-
grams to monitor onsite systems.

• Fate of pollutants in the environment and 
onsite rules: Study fi ndings on the nitrogen 
fate may challenge existing required set-
back distances in coastal settings of North 
Carolina and other states.

• Building partnerships and local capacity: 
The partnerships developed during the 
study provide a model for building further 
partnerships and improving capacity in 
other localities. 

Corresponding Author: Max A. Zarate-Bermu-
dez, Epidemiologist, Division of Emergency 
and Environmental Health Services, National 
Center for Environmental Health, 4770 Buford 
Highway, NE, MS F-58, Atlanta, GA 30341. 
E-mail: mzaratebermudez@cdc.gov.
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A group of blind men surrounds an 
elephant, and in an attempt to dis-
cern what the object is, each man 

reaches out and begins touching it. As 
each man feels a different part, he shares 
his observation. One man feels a leg and 
proclaims the pillar-like object to be a stout 

tree. Another one feels the trunk and de-
clares the curved subject a snake. Still an-
other touches an ear and pronounces the 
thing a fan. Although their observations 
are singularly plausible, it is only when all 
viewpoints are combined that the whole 
object becomes known as an elephant. 

Although the tale may vary in its retelling, 
the message is clear. When separate informa-
tion is shared and brought together, we are 
able to see a more complete picture.

Bringing varied and disparate information 
together to effect knowledge is a cornerstone 
of informatics. Public health informatics 
is the systematic application of knowledge 
about systems that capture, manage, analyze, 
and use information to improve population 
health. We use informatics to move from our 
current understanding to a more knowledge-
able comprehension through acquiring and 
using information. 

Where problems occur is at the gap between 
the present and future states, because we don’t 
have the information we need or we can’t use 
the information we do have. Information that 
can’t be consumed, employed, and applied is 
ineffective.

The Environmental Public Health Tracking 
Program (Tracking Program) tries to make 
useful information available through a practi-
cal and engaging system. The Environmental 
Public Health Tracking Network (Tracking 
Network) is a web-based surveillance system 
for public health use that is constantly evolv-
ing. Environmental and health data are added 
several times per year, and the analysis and 
visualization tools are continually enhanced 
to improve utilization of the data and infor-
mation available on the Tracking Network.

Since its launch in 2009, the Tracking Net-
work has consistently added and enhanced 
functionalities. The most recent visualization 
additions include multiple chart types, ani-
mated slider maps, auto-conforming thumb-
nail maps, and demographic pop-ups on 
maps. These functional changes are designed 
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with the end users in mind. They make data 
searching more intuitive and inviting and put 
useable information at your fingertips. 

On the Tracking Network, you can search 
environmental and health outcome data, 
stratify and group the data based on geo-
graphic and demographic variables, and 
then automatically display the results in 
various maps, charts, or tables. Map dis-
plays are the most widely used functional-
ity because of the location-focused nature of 
population health. Viewing data over time is 
particularly helpful when examining health 
conditions and considering trends. Ani-
mated slider maps in the timeline view make 
trends easy to see by dynamically displaying 
multiple maps (Figure 1).

You can search data in the Tracking Net-
work by running a query based on a selected 
content area, geography and time elements, 
and optional age or gender breakdowns. The 

results of your query are automatically dis-
played on a large map, with alternate map 
views available, such as the timeline view. 

The timeline view allows you to more 
easily see trends in data over time. In this 
view, you watch the dynamic map automati-
cally change from year to year or manually 
drag the slider to go back and forth between 
years (Figure 1). For example, you select the 
asthma content area and would like to see 
the asthma prevalence among adults as a per-
centage of adults ever diagnosed with asthma 
throughout the entire nation for the years 
2009–2011. The query displays the results as 
maps for each year with the option of choos-
ing alternate map views such as the timeline 
view. After selecting this option, you can use 
controls below the main map to either manu-
ally or automatically alternate the display 
between 2009, 2010, and 2011 (Figure 1). 
While viewing the map in motion, you can 

zoom in or drag the map to highlight specific 
areas of interest. The timeline function gives 
you the power to view data over the years and 
actually see trends progressing or regressing, 
all at your fingertips.

Query results on maps can also be dis-
played in a tile view that shows the selected 
years of data in thumbnail maps, allowing 
you to see multiple years in one view. You 
can zoom into any area where you need to see 
more detail. With one click, you can rebuild 
all of the thumbnail maps to zoom in on the 
same area of interest as the main display map, 
which is a unique feature of this display (Fig-
ures 2a and 2b). The maps can also be linked 
so that all maps adjust when zooming in or 
out, allowing you to more easily compare 
data side by side. As shown in Figures 2a and 
2b, you can visualize how the number of chil-
dren tested for blood lead levels in Florida’s 
Miami-Dade and Palm Beach counties has 
changed from 2008 to 2010. Once the query 
is run and the maps are created, you zoom 
in on southern Florida and are able to see 
all three years’ maps in the same view at the 
same geographical level.

Another innovative feature recently added 
is U.S. Census demographic information in 
a map pop-up display (Figure 3). By double 
clicking on the state or county of interest, a 
window appears with a table and charts show-
ing total population and population stratified 
by age group, race, ethnicity, and gender for 
that area. This quick view provides contex-
tual information in an easy-to-read format, 
all at your fingertips.

These innovative visualization options also 
can be practically applied when using the 
Tracking Network’s unique outdoor air health 
impact assessment estimates. In the outdoor 
air section of the network, you can find a mor-
tality benefits assessment tool that estimates 
the number of deaths that could be prevented 
by lowering fine particulate matter (PM

2.5
) 

levels. For instance, you can compare how 
many lives could potentially be saved from 
coronary artery disease if a 5%–25% reduction 
in PM

2.5
 levels occurred. This interactive tool 

uses informatics technology to link air quality 
data and health data together to help identify 
areas where interventions to reduce air pollu-
tion could result in vital health improvements. 
Then you can use all of the interactive tools 
like slider maps, tile views, and more to visual-
ize the impact of these estimates. 

Animated Slider Maps in Timeline View

FIGURE 1
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Making data available and useful is the 
driving principle of the Tracking Network. 
Listening to user comments has been an 
invaluable source of ideas for the previous 
enhancements and two new functionalities 
coming soon: multiple measure displays and 
improved info-by-location views.

Public health and environmental informa-
tion and data should be simple to fi nd and 
easy to use, all in one place. In the case of the 
blind men and the elephant, merging indi-
vidual information in a meaningful way cre-
ated awareness. In the case of environmen-
tal factors and effects on the public’s health, 
combining data to inform and making it eas-
ily accessible at your fi ngertips provides the 
opportunity to generate enlightenment and 
helps us save lives and protect people. 
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mental Hazards and Health Effects, National 
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County Demographics Pop-Up Display

County Level Thumbnail Maps

a. b.

FIGURE 3

FIGURE 2
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The Singularity and Our 
Collision Path With the Future

Google’s Director of Engineering Ray 
Kurzweil has predicted that we will 
reach a technological singularity 

by 2045, and science fi ction writer Vernor 
Vinge is betting on 2029, the  100th anniver-
sary of the greatest stock market collapse in 
human history.

But where the 1929 crash catapulted us 
backwards into a more primitive form of 
human chaos, the singularity promises to cat-
apult us forward into a future form of human 
enlightenment.

The person who coined the term “singular-
ity” in this context was mathematician John 
von Neumann. In a 1958 interview, von Neu-
mann described the “ever accelerating prog-
ress of technology and changes in the mode 
of human life, which gives the appearance 
of approaching some essential singularity in 

the history of the race beyond which human 
affairs, as we know them, cannot continue.”

Since that fi rst cryptic mention half a cen-
tury ago, people like Vernor Vinge and Ray 
Kurzweil have begun focusing in on the 
exponential growth of artifi cial intelligence, 
as a Moore’s Law type of advancement, until 
we develop super-intelligent entities with 
decision-making abilities far beyond our abil-
ity to understand them.

Cloaked in this air of malleable mystery, 
Hollywood has taken license to cast the singu-
larity as everything from the ultimate boogey-
man to the penultimate savior of humanity.

Adding to these prophecies are a number 
of fascinating trend lines that give credence 
to these predictions. In addition to our ever-
growing awareness of the world around us 
brought on by social media and escalating 

rates of digital innovations, human intelli-
gence shows a continued rise, every decade, 
since IQ tests were fi rst invented in the 1930s, 
a phenomenon known as the Flynn Effect.

We all know intuitively that something is 
happening. IBM’s Watson just beat the best 
of the best at their own game, Jeopardy. With 
computers beginning to generate their own 
algorithms, and more cameras adding eyes 
for the Internet to “see,” amazing things are 
beginning to happen.

Tech writer Robert Cringely predicts, “A 
decade from now computer vision will be 
seeing things we can’t even understand, like 
dogs sniffi ng cancer today.”

So what happens when we lose our ability 
to understand what comes next?

The Failure of Artifi cial 
Intelligence
I’ve never liked the term “artifi cial intelli-
gence (AI).”

Ever since it fi rst became popular in the 
1980s, its goal was to reverse engineer the 
thinking of experts and reduce their meth-
odologies to a set of rules that could be per-
formed far more effi ciently by computers.

As a burgeoning area of science, AI sucked 
up hundreds of millions of dollars from inves-
tors around the world, before being declared 
an abysmal failure.

But even with this inauspicious begin-
ning and prominent scientists attempting to 
drive a stake into its heart after every failure, 
AI is once again raising its ugly head, only 
this time bolstered by a far broader use of the 
term and riding the disruptive innovation 
bandwagon of big data.

Yes, I understand that machine intelligence 
can circumvent human fallibility issues, and 
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into unique opportunities. Frey is a powerful visionary who is revolutionizing 

our thinking about the future.
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perform calculations a zillion times faster. But it 
is the yet-undefined quirkiness of human traits 
that give true intellect to human intelligence.

Since we live in a human-based world, ruled 
by human economics, machines are still sub-
ject to human limitations, foibles, and procliv-
ities, at least for now.

The appeal of AI has not been in its ability 
to replace humans, but in its ability to sup-
plement and bolster human capability.

Human Intelligence vs. Artificial 
Intelligence
A few years ago I was involved in a search 
engine–related start-up where we were 
studying the connection between a search 
phrase and the resulting Web site that the 
person was looking for.

In analyzing the path that began with the 
typing in of the search phrase, and watching 
the discernment process unfold, with inap-
propriate sites being discarded before a final 
destination was chosen, it became obvious 
that the search path was layered with huge 
amounts of valuable data that should be cap-
tured and dissected for later use.

The information fragments we were captur-
ing were not merely data points along a line; 
we were capturing actual pieces of real human 
intelligence. Since real people were making 
the link between the search terms and the des-
tination site, albeit a primitive association, it 
was indeed a useful form of human thinking.

Over time, a database with billions of human 
decisions like this could be developed into the 
principal engine for many future technologies.

On the Path to Superhuman 
Intelligence
If we take an MRI image of our brain, we 
can compare it to other similar brain images. 
By comparing human attributes tied to one 
brain scan to a similar list of traits and attri-
butes from a second, we can begin to build a 
set of assumptions.

By pattern matching brains we can begin to 
see which brains have the propensity to excel 
at math, linguistics, gymnastics, or three-
dimensional design.

As we move further up the food chain in 
computational power, speed, precision, and 
awareness, our pattern matching becomes 
exponentially more refined.

One example would be to uncover which 
people have some sort of deviant gene and 

are more likely to become criminals. But we’ll 
not only be able to uncover those with crimi-
nal propensities, but we’ll be able to zero in 
on those most likely to be repeat offenders.

Similarly, by comparing professional quali-
ties, this type of pattern matching will be able 
to uncover those with plumbing skills, vs. 
those with mechanical engineering skills, vs. 
those with psychoanalytical skills.

Just as the “quantified self” is able to mea-
sure in precise ways the quality of all inputs 
and outputs of the human body, the “quanti-
fied brain” promises to accurately assess a per-
son’s thinking and reasoning ability though a 
myriad of micro brain analytical comparisons.

To be sure, this will not only be done with 
MRIs, but also countless forms of testing, 
imaging, and digitally dissecting the core rea-
soning and cognitive junctures of the greater 
human nervous system.

Out of a compendium filled with billions 
of scans will come a trillion assumptions that 
can be refined and improved over time.

The Ultimate Music  
Player Example
Perhaps the best way to explain the capturing 
of real human intelligence involves the music 
player of the future. Since music is a very 
integral part of our lives, we can all relate to 
the power of listening to the right song at just 
the right time. But, for each of us, the “right 
song” is a very different song.

So let’s imagine a music player that only played 
the “right songs.” One great song followed by 
another great song, followed by another.

The ultimate music player will do just 
this. It will be able to assess our mood, our 
likes and dislikes, whether we’re doing some-
thing that requires us to be physically active 
or just sitting comfortably in a chair, and it 
will read our response to the music. The ulti-
mate music player will measure our heart-
beat, brainwaves, biorhythms, stress levels, 
circadian rhythms, and a few other sensory 
inputs that haven’t been invented yet, and it 
will only serve up songs that our body has a 
positive reaction to.

This kind of technology will take our mind 
and mental clarity to a whole new level. It 
will energize us and at the same time, relax 
us. It will give us motivation, endurance, and 
determination. If done correctly, it will give 
us a reason to bound out of bed every morn-
ing to tackle a shining new day.

Macro Human Intelligence
Google’s largest computer data centers are 
built around thousands and thousands of 
flawed machines that individually fail time 
and again. With systems for circumventing 
failures when they occur, the overall machine 
in its entirety is more than a little impressive.

People are very similar. We are all flawed 
individuals, mired in an ocean of personal 
chaos. But the same imperfections we see 
on the micro scale change dramatically 
when we transcend to look at humanity on 
a macro scale.

In much the same way that Google operates 
a massively complex machine by changing 
out individual units on the fly, we will eventu-
ally be able to create superhuman intelligence 
by connecting our own individually flawed 
brains with a massively coupled super brain.

Final Thoughts
Does a machine have a vested interest in 
improving the lot of other machines?

In the new television series “Almost 
Human,” set in the year 2048, Dorian, the 
humanoid robot referred to in the show as a 
“synthetic,” comes across another identical-
looking synthetic that has not done well in his 
career, and he decides to come to the rescue.

Adding human-like emotion and senti-
ment to a machine makes for a good story 
line, but it’s far too early to know if it will 
ever becomes a valid issue for us to deal with.

What’s clear though is that we are just 
scratching the surface of knowing where all 
this is going. New forms of intelligence are 
continually being developed and we are baby 
stepping our way to worlds unknown.

As I’ve said before, seeing into the future 
is like walking through a dark forest with a 
flashlight that illuminates but a short dis-
tance ahead. Each step forward gives us a 
new perspective, adding light to what was 
previously dark. The people of tomorrow will 
simply need a better flashlight.

In the end, we create the future, and then 
the future creates us!

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. 

Alaska
Albuquerque, NM
Austin, TX
Billings, MT
Birmingham, AL
Bismarck, ND
Boise, ID
Buffalo, NY
Butte, MT
Cleveland, OH
El Paso, TX
Grand Junction, CO

Hawaii
Indianapolis, IN
Jackson, MS
Little Rock, AR
McAllen, TX
Minneapolis, MN
Mississauga, ON, 
    Canada
Oklahoma City, OK
Ottawa, ON, Canada
Owatonna, MN
Pittsburgh, PA

Pocatello, ID 
Princeton, WV
Puerto Rico
Raleigh, NC
Roanoke, VA
Rochester, NY
Salt Lake City, UT
Spearfi sh, SD
St. Louis, MO
St. Paul, MN
Washington, DC

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

Find a Job! Fill a Job!

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

N E H A ' s
C a r e e r  C e n t e r

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

departments with a NEHA member, 

and for Educational and Sustaining members.

For more information, please visit 

neha.org/job_center.html 

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 offl 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 smartphone 
• Quickly fi 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.

?New studies show that e-cigarettes, marketed as safer than regular cigarettes, 
deliver a cocktail of toxic chemicals including carcinogens into the lungs. 
Using e-cigarettes may even make bacterial infections resistant to antibiotics, 
according to one study.
Source: Science News, www.sciencenews.org/article/health-risks-e-cigarettes-emerge

Did You 
Know?
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UPCOMING NEHA CONFERENCES

July 7–10, 2014: NEHA’s 78th Annual Educational Conference 
& Exhibition in Partnership with the International Federation 
of Environmental Health, The Cosmopolitan of Las Vegas, NV. 
For more information, visit www.neha2014aec.org.

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

NEHA AFFILIATE AND REGIONAL LISTINGS

Alaska

September 30–October 3, 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.

Florida

July 28–30, 2014: Annual Education Meeting, sponsored by the 
Florida Environmental Health Association, Florida Mall Hotel 
and Conference Center, Orlando, FL. For more information, visit 
www.feha.org.

Georgia

July 16–18, 2014: 68th Annual Interstate Environmental 
Health Seminar, hosted by the Georgia Environmental Health 
Association, Hyatt Regency, Savannah, GA. For more information, 
visit www.geha-online.org/Pages/Conference.htm.

Indiana

September 22–24, 2014: 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, Best Western, 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. 

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.

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/Annual_Education_Conference. 

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.

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. 

?
For those who couldn’t make it to the NEHA 2014 AEC in Las Vegas, 
the Virtual AEC (www.neha2014aec.org/virtual-aec) lets you review 
educational content from the 2014 AEC to earn continuing education 
credits and stay connected to the latest issues and discussions. 

Did You Know?
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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!

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

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

sis of preparedness, and a practical, relevant case study on the 
emergency response. Study reference for NEHA’s REHS/RS exam. 
568 pages / Paperback / Catalog #1121
Member: $96 / Nonmember: $101

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

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

small enough to fit in your pocket, making it useful in the field. 
Study reference for NEHA’s REHS/RS exam.
224 pages / Spiral-Bound Hardback / Catalog #535
Member: $37 / Nonmember: $45

Public Health Leadership: Putting Principles 
into Practice (Third Edition)
Louis Rowitz (2014)

New edition! The importance of 
leadership in public health has 
steadily increased over the last 20 
years. This text has become a stan-
dard reference for future and prac-
ticing public health leaders. The 
new third edition is an exhaustive 
revision that includes extensive 
coverage of the leadership skills 
and tools that are critical to manag-
ing public health emergencies. In 
five parts, it explores the basic the-

ories and principles of leadership and describes how they may be 
applied in the public health setting. Leadership skills and compe-
tencies, as well as methods for measuring and evaluating leaders, 
are thoroughly covered. The book includes an online access code 
to the companion Web site. It also offers updated exercises and 
case studies throughout and new chapters on building infrastruc-
ture, accreditation, and the global public health leader.
738 pages / Paperback / Catalog #931
Member: $93 / Nonmember: $99

Basic Environmental Health
Annalee Yassi, Tord Kjellstrom, Theo de Kok, and Tee L. Guidotti (2001)

Recently added! This comprehen-
sive interdisciplinary text draws 
from the social sciences, the natural 
sciences, and the health sciences to 
introduce readers to the principles 
and methods of environmental 
health. It offers an overview of the 
basic sciences needed to understand 
environmental health hazards, 
including toxicology, microbiology, 
health physics, injury analysis, and 
relevant psychosocial concepts. It 
also presents a basic approach to 
risk assessment and risk manage-

ment. The text aims to enhance knowledge, skills, and attitudes in 
environmental health. Study reference for NEHA’s REHS/RS exam.
441 pages / Hardback / Catalog #1127 
Member: $55 / Nonmember: $59 
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1. During 2008, norovirus was the most common 
cause of confirmed single-etiology foodborne 
disease outbreaks in the U.S. 
a. True.
b. False.

2. In the U.S., noroviruses cause an estimated __ 
million illnesses annually.
a. two
b. 12
c. 21
d. 46

3. Transmission of noroviruses occurs 
a. directly through the fecal-oral route.
b. indirectly through contact with contaminated 

fomites or environmental surfaces.
c. by ingestion of contaminated food or water.
d. through ingestion of aerosolized particles  

of vomit.
e. via all of the above. 

4. Standards instituted by federal, state, and local 
regulatory and public health agencies to control 
the incidence of norovirus and other pathogen-
associated foodborne illnesses associated with food 
establishments include
a. facility construction.
b. employee health practices.
c. employee food safety practices.
d. all of the above.
e. b and c.

5. Definitive information about dinner location on 
September 1, 2011, was obtained for __ of the 
resource groups at the fire camp.
a. 66%
b. 70%
c. 76%
d. 80%

6. Among the resource groups who ate at Restaurant A, 
__ were categorized as ill.
a. 76%
b. 79%
c. 84%
d. 89%

7. Deficiencies noted during the unscheduled 
inspection as a result of the outbreak included
a. improper sanitation of food contact surfaces.
b. bare-hand contact with ready-to-eat foods.
c. incorrect hot-holding temperatures.
d. all of the above.
e. a and b.

8. The median incubation period calculated for this 
outbreak was __ hours.
a. 21
b. 24
c. 31
d. 55

9. The overall attack proportion among all responders 
was about __ .
a. 4%
b. 11%
c. 24%
d. 27%

10. Of the 47 cases for which time of onset was known, 
__ were considered secondary cases.
a. 11%
b. 8%
c. 5%
d. 2%

11. Epidemiologic investigation of the outbreak 
implicated a restaurant and portable toilets as the 
sources.
a. True.
b. False.

12. Of the 18 states surveyed, __ indicated that no 
state rule or policy existed about the requirement 
for conducting postopening food establishment 
inspections.
a. 5%
b. 18%
c. 28%
d. 72%

 Quiz deadline: October 1, 2014A vailable to those holding an Individual 
NEHA membership only, the JEH Quiz, 

offered six times per calendar year through the 
Journal of Environmental Health, is a conve-
nient tool for self-assessment and an easily 
accessible means to accumulate continuing-
education (CE) credits toward maintaining your 
NEHA credentials.

1. Read the featured article carefully.

2. Select the correct answer to each JEH 
Quiz question.

3. a) Complete the online quiz at www.neha. 
 org (click on “Continuing Education”),

 b) Fax the quiz to (303) 691-9490, or

 c) Mail the completed quiz to  
 JEH Quiz, NEHA 
 720 S. Colorado Blvd., Suite 1000-N 
 Denver, CO 80246.

 Be sure to include your name and 
membership number!

4. One CE credit will be applied to your 
account with an effective date of July 1, 
2014 (first day of issue).

5. Check your continuing education account 
online at www.neha.org.

6. You’re on your way to earning CE hours!

Quiz Registration 

Name

NEHA Member No.

Home phone

Work phone

E-mail

1. a 4. d 7. a 10. b
2. c 5. b 8. c 11. c
3. b 6. b 9. a 12. b

JEH Quiz #5 Answers
March 2014

Norovirus Outbreak at a Wildland Fire Base Camp Ignites  
Investigation of Restaurant Inspection Policies

FEATURED ARTICLE QUIZ #1
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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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Code Corresponding Author/Title Volume/Issue Keyword 1 Keyword 2 Keyword 3 Keyword 4 Keyword 5

1 Mubashir Ahmed, MBBS, MSc, et al.
Correlation of Arsenic Exposure Through 
Drinking Groundwater and Urinary Arsenic 
Excretion Among Adults in Pakistan

76.6
Jan/Feb 2014
Pages: 48–54

Drinking Water Hazardous 
Materials/Toxic 

Substances

International Risk 
Assessment

2 Aziz Amoozegar, PhD, et al.
Transport of E. coli in a Sandy Soil as 
Impacted by Depth to Water Table

76.6
Jan/Feb 2014
Pages: 92–100

Wastewater Water Pollution 
Control/Water 

Quality

3 Ayana R. Anderson, MPH, et al.
The Distribution and Public Health 
Consequences of Releases of Chemicals 
Intended for Pool Use in 17 States, 
2001–2009

76.9
May 2014

Pages: 10–15

Hazardous 
Materials/Toxic 

Substances

Pools/Spas Public Health/
Safety

Recreational 
Environmental 

Health

4 Perekibina A. Bariweni, PhD, et al.
Assessment of Nonzoonotic Soil-Transmitted 
Helminth Levels in Soils in Yenagoa 
Metropolis, Niger Delta

76.6
Jan/Feb 2014

Pages: 108–112

Epidemiology International Public Health/
Safety

Recreational 
Environmental 

Health

5 Jane A. Gwira Baumblatt, MD, et al.
An Outbreak of Bed Bug Infestation in an 
Office Building

76.8
April 2014

Pages: 16–18

Epidemiology Occupational 
Health/Safety

Vector Control

6 Michael Anthony Cappello, MPH, PhD, 
REHS, et al.
Radon-Contaminated Drinking Water From 
Private Wells: An Environmental Health 
Assessment Examining a Rural Colorado 
Mountain Community’s Exposure

76.4
Nov 2013

Pages: 18–24

Drinking Water Epidemiology Public Health/
Safety

Radiation/Radon Water Pollution 
Control/Water 

Quality

7 Jinkyung Choi, PhD, et al.
A Strategic Cleaning Assessment Program: 
Menu Cleanliness at Restaurants

76.10
June 2014

Pages: 18–24

Education/
Training

Food Public Health/
Safety

Risk 
Assessment

8 Maggie L. Clark, PhD, et al.
Asthma Prevalence and Risk Factor 
Assessment of an Underserved and Primarily 
Latino Child Population in Colorado

76.6
Jan/Feb 2014
Pages: 8–16

Ambient Air Children’s 
Environmental 

Health

Environmental 
Justice

Risk 
Assessment

9 David T. Dyjack, DrPH, CIH, et al.
Public Health Implications of Animals in 
Retail Food Outlets

76.5
Dec 2013

Pages: 24–30

Food Public Health/
Safety

10 Christopher Eddy, MPH, REHS, RS, et al.
Environmental Health—Champions of  
One Health

76.1
Jul/Aug 2013
Pages: 46–48

Disaster/ 
Emergency 
Response 

Emerging 
Pathogens

Public Health/
Safety

Vector Control Workforce 
Development

11 Sharon Fitzgerald et al.
Effects of Centralized and Onsite Wastewater 
Treatment on the Occurrence of Traditional 
and Emerging Contaminants in Streams

76.6
Jan/Feb 2014
Pages: 18–27

Wastewater Water Pollution 
Control/Water 

Quality

12 Charles P. Gerba, PhD, et al.
Outbreak of Norovirus Illness in a College 
Summer Camp: Impact of Cleaning on 
Occurrence of Norovirus on Fomites

76.8
April 2014

Pages: 20–26

Emerging 
Pathogens

Epidemiology Institutions and 
Schools

Public Health/
Safety

13 Charles P. Gerba, PhD, et al.
Use of Household Bleach for Emergency 
Disinfection of Drinking Water

76.9
May 2014

Pages: 22–25

Disaster/
Emergency 
Response

Drinking Water Microbiology Terrorism/
All-Hazards 

Preparedness

14 Ana I. Gil, MSc, et al.
Fecal Contamination of Food, Water, Hands, 
and Kitchen Utensils at the Household Level 
in Rural Areas of Peru
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Risks: Correlates of Observed CO Alarm Use 
in Urban Households

76.3
Oct 2013

Pages: 26–32

Environmental 
Justice

Epidemiology Indoor Air Public Health/
Safety

35 Jane A. McElroy, PhD, et al.
Place-Based Exposure and Cataract Risk in 
the Beaver Dam Cohort

76.6
Jan/Feb 2014
Pages: 34–40

Drinking Water Epidemiology Risk 
Assessment

36 Nelda Mier, PhD, et al.
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CAPT Mark Miller Retires 
After a remarkable 26-year career with the U.S. Public Health Ser-
vice, CAPT Mark Miller, MPH, RS, retired from the Centers for 
Disease Control and Prevention’s (CDC’s) Environmental Health 
Services Branch on June 1, 2014. Over this time period CAPT 
Miller has continuously provided extraordinary leadership and 
made significant contributions to the environmental health profes-
sion, especially in the field of emergency preparedness. In 2007, 
NEHA listed him as one of the nation’s top 15 leaders in the field 
of environmental health.

During this career, CAPT Miller served at three federal agen-
cies: Indian Health Service (IHS), Agency for Toxic Substances and 
Disease Registry (ATSDR), and CDC. The impact of his efforts to 
prepare the nation’s environmental health workforce to respond 
to disasters and emergencies is unprecedented and is renowned 
throughout the U.S. and internationally.

One of the major accomplishments of his career was the devel-
opment of the Environmental Health Training in Emergency 
Response (EHTER) course. EHTER was the first comprehensive 
course designed to provide environmental health professionals 
with the necessary knowledge and skills to address the environ-
mental health impacts of disasters and emergencies. Through part-
nerships with NEHA, IHS, CDC University, numerous states, and 
several international environmental health associations, EHTER 
has been offered to over 5,400 state and local environmental health 
professionals throughout the U.S., as well as in Jamaica, Australia, 
Indonesia, and Malaysia. CAPT Miller’s remarkable work in devel-
oping and promoting EHTER has led to a dramatic increase in the 
emergency response readiness capabilities of environmental health 
professions throughout the U.S and abroad.

CAPT Miller and coworker Martin Kalis were the first recipi-
ents of NEHA’s Educational Contribution Award in 2013 for their 
work on the EHTER course. This award was established by NEHA’s 
board of directors to recognize outstanding contributions within 
the field of environmental health and provide a pathway to share 
creative educational methods and tools used across the country 
and the world. 

CAPT Miller has also done significant work with tribal groups 
concerning environmental public health issues. He was able to bring 
his expertise to underserved populations and assist in developing 
programs to address issues such as motor vehicle death rates, an out-
break of hantavirus, and Rocky Mountain spotted fever prevention.

Furthermore, he has lent his knowledge and expertise in con-
tributing to the development of several CDC publications such as 
The CDC Drinking Water Advisory Communication Toolbox, CDC 
Emergency Water Supply Planning Guide for Hospitals and Health-

care Facilities, and Protecting Public Health During Drought Condi-
tions—A Guide for Public Health Professionals. 

These are just a few examples of the accomplishments and hon-
ors CAPT Miller has achieved over his 26-year career. It would be 
impossible to chronicle all of his contributions to the environmen-
tal health field but it is profoundly clear that his leadership and 
dedication have resulted in an amazing and positive impact to the 
environmental health profession and the health of the nation.

NEHA was fortunate to partner with CDC and offer the EHTER 
course in person and through its e-Learning Web site. “As I think 
about the work NEHA has done to respond to some of the most 
pressing training needs in environmental health practice—from 
emergency response to vector control and emerging pathogens to 
safe drinking water—Mark Miller has played a key and essential 
role in that process. Many of the training programs, educational 
materials, online education, and technical assistance guidance that 
are in widespread use are a direct result of Mark’s work. He is a 
consummate professional whose commitment to environmental 
health will be long remembered and much appreciated,” stated 
Larry Marcum, NEHA’s managing director of research and develop-
ment and government affairs.

A retirement celebration was held for CAPT Miller on May 21 at 
CDC’s Chamblee campus. Coworkers, colleagues, and family came 
together to recognize his extraordinary career and dedication. Fol-
lowing retirement, CAPT Miller will return to the Oklahoma City 
area to enjoy being near family and will continue to serve as a 
member of the environmental health workforce. NEHA congratu-
lates Mark on this milestone event and thanks him for his immea-
surable contribution to the profession! We wish him the best of 
luck in future endeavors. 

Editor’s Note: We would like to acknowledge CDC’s Maggie Byrne, 
LCDR Justin Gerding, CAPT Mike Herring, and LCDR Joe Laco 
for their contribution in providing text and information for this 
piece. Thank you!

 

People on the Move is designed to keep NEHA members informed about what their peers in environmental health are up to. If you or someone you know has 
received a promotion, changed careers, or earned a special recognition in the profession, please notify Kristen Ruby at kruby@neha.org. It is NEHA’s pleasure 
to announce our reader’s achievements and new directions of fellow members. This feature will run only when we have material to print—so be sure to send 
in your announcements!

CAPT Mark Miller accepts 
NEHA’s newly created 
Educational Contribution 
Award at the 2013 AEC in 
Washington, DC, on behalf 
of his colleague Martin 
Kalis and himself.
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Journal’s efforts to advance, advise, educate, and promote environmental health professionals. Their bounty of knowledge and experience is 
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environmental health profession.
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Des Moines, IA

G. Poyya Moli, PhD 
Pudacherry, India

Michele M. Monti, MS, MPH 
Atlanta, GA

Christine Moore, MS, RS 
Amarillo, TX

Priscilla Oliver, MPA, PhD 
Atlanta, GA

Michael Paul, MPH, JD 
Hanover, NH

Lucy A. Peipins, PhD 
Atlanta, GA

Hernando Perez, MPH, PhD, 
CIH, CSP, HHS 
Philadelphia, PA

LCDR Stephen M. Perrine, MS, 
REHS/RS, CP-FS, USPHS 
Washington, DC

Eric Pessell, REHS 
Grand Rapids, MI

David S. Peterson, MBA, MPA, 
RS, DAAS 
Edmonds, WA

Robert W. Powitz, MPH, PhD, 
RS, DLAAS 
Old Saybrook, CT

Sheila D. Pressley, DrPH,  
REHS/RS 
Richmond, KY

Reginald Quansah, PhD 
Oulu, Finland

Lakshman Rajagopal, PhD 
Ames, IA

Emilia Ralia, MSc 
New York, NY

Karen Randall, PhD 
Atlanta, GA

Amy Roberts, RN 
Kansas City, MO

CDR Luis O. Rodriguez, MS,  
REHS/RS, CP-FS, USPHS 
Fort Lauderdale, FL

Stephen Rooklidge, PhD, PE 
Cottonwood, CA

Jeff Rubin, PhD, CEM, NREMT-B 
Tigard, OR

Ben Ryan, MPH 
Mount Sheridan, Queensland, 
Australia

Ratul Saha, MSc, MS, PhD 
Ann Arbor, MI

Michéle Samarya-Timm, MA, 
REHS, CHES, HO, DAAS 
Franklin Park, NJ

Tommye Schneider, RS 
Madison, WI

Behzad Shahmoradi, PhD 
Sanandaj, Kurdistan, Iran

Derek G. Shendell, MPH, DEnv 
Piscataway, NJ

Kevin Sherman, PhD, PE, DWRE 
Crampbellsburg, KY

Jo Anna M. Shimek, MS, PhD,  
CIH, CSP 
Bloomington, IN

Ivy Shiue, MSc, PhD 
Edinburgh, Scotland

Zia Siddiqi, PhD, BCE 
Atlanta, GA

Satheesh Sivasubramani, PhD 
Galveston, TX

CAPT James S. Spahr, MPH, RS, 
DAAS, USPHS 
Atlanta, GA

David A. Sterling, PhD, CIH 
Fort Worth, TX

John A. Steward, MPH, REHS 
Atlanta, GA

Major Michael C. Story, MPH, 
MBA, REHS/RS, U.S. Army 
Fort Sam Houston, TX

Roman Tandlich, PhD 
Grahamstown, South Africa

M.L. Tanner, HHS 
Columbia, SC

Sylvanus Thompson, PhD, 
CPHI(C) 
Toronto, Ontario, Canada

Lawrence J. Tirri, PhD 
Las Vegas, NV

Tom N. Turco, REHS, MS 
Boise, ID

Rong Wang, PhD 
New Haven, CT

Vincent J. Wang, MHA, MD 
Los Angeles, CA

Yi Wang, PhD 
Indianapolis, IN

Yonggang Wang, PhD 
Medford, MA

Yungang Wang, MS, PhD 
Berkeley, CA

Sandra Whitehead, MPA 
Tallahassee, FL

Chris J. Wiant, MPH, PhD 
Denver, CO

Sacoby Wilson, MS, PhD 
Columbia, SC

Xiaoyan Xia, PhD 
Potsdam, NY

Felix I. Zemel, MCP, MPH,  
CEHT, HHS, REHS/RS, CPO 
Cohasset, MA

Tyler Zerwekh, MPH, DrPH, 
REHS 
Memphis, TN

Tao Zhan, PhD 
Elk Grove, CA

Zheng Zhou, MS, PhD 
Minneapolis, MN
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 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

1407JEHEND
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The NEHA Endowment Foundation was established to enable NEHA to do more for the environ-

mental health profession than its annual budget might allow. Special projects and programs supported 

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

Individuals who have contributed to the foundation are listed below by club category. These listings are 

based on what people have actually donated to the foundation—not what they have pledged. Names 

will be published under the appropriate category for one year; additional contributions will move indi-

viduals to a different category in the following year(s). For each of the categories, there are a number of 

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

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

Thank you.

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
American Academy  
of Sanitarians (AAS) 
Gary P. Noonan  
www.sanitarians.org

American Chemistry Council 
www.americanchemistry.com

Arlington County Public Health Division 
www.arlingtonva.us

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

Chemstar Corporation 
www.chemstarcorp.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

Department on Disability Services, 
District of Columbia 
http://dds.dc.gov

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

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

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

Prometric 
www.prometric.com

Racine City Department of Health 
www.cityofracine.org/Health.aspx

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

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

St. Johns Housing Partnership 
www.sjhp.org

Stater Brothers Market 
www.staterbros.com

StateFoodSafety.com 
www.StateFoodSafety.com

Sweeps Software, Inc. 
Kevin Thrasher 
www.sweepssoftware.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

West Virginia Office of Economic 
Opportunity 
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

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 

NEHA Executive Director—Nelson E. 
Fabian (non-voting ex-officio member of 
the board of directors), 720 S. Colorado 
Blvd., Suite 1000-N, Denver, CO 80246. 
Phone: (303) 756-9090, ext 301 
nfabian@neha.org

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—Vacant

Region 7—Tim Hatch, MPH, REHS, 
Environmental Program Director, Alabama 
Department of Public Health, 201 Monroe 
Street, Suite 1310, Montgomery, AL 36104. 
Phone: (334) 206-3394 
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/OMO/DEMO/ASB, 10903 New 
Hampshire Avenue, White Oak Building 
62, Room G102, Silver Spring, MD 20993. 
Phone: (907) 617-2213 
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—Cindy Goocher,  
Montgomery, AL. 
cindy.goocher@adph.state.al.us

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—Kathleen Worthington, 
Compliance Specialist, Georgia Dept.  
of Agriculture–Food Safety Division, 
Claxton, GA. 
kathleen.worthington@agr.georgia.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—Heidi Porter, Bedford 
Board of Health, Bedford, 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
Oklahoma—Matthew Brosh, RPES, 
Public Health Specialist, Oklahoma City-

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.

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

 President
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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—Joseph “Jay” S. Tarara, 
Greensburg, PA. 
littletfamily@aol.com

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—Kay Massong, Tenino, WA. 
massonk@co.thurston.wa.us

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

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

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, 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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Interview With A Top Expert on Spice  
and Its Health Risks

NEHA Past President Alicia Enriquez Collins recently interviewed 
Dr. Michael Schwartz of the Centers for Disease Control and Pre-
vention (CDC) to bring attention to a new designer drug being 
used as an alternative to marijuana. It is known as K2 or Spice. 
This drug has been gaining prominence and can cause serious 
health effects. 

Dr. Michael Schwartz is an emergency physician and medical 
toxicologist at CDC’s National Center for Environmental Health. 
Dr. Schwartz has been involved in the public health investigation of 
two Spice outbreaks and numerous cases of toxicity associated with 
Spice use since the designer drug epidemic began in 2009–2010. He 
has collaborated with the Drug Enforcement Administration (DEA) 
on the temporary scheduling of synthetic cannabinoids based on 
clinical adverse event and outbreak reports; he has presented nation-
ally on the public health threat from synthetic cannabinoids.   

What is “K2” or “Spice” and how is it used?
K2 and Spice refer to a new type of designer drug of abuse cur-
rently in widespread use in the U.S. and Europe. K2 and Spice 
are the brand names of two early formulations of “herbal” incense 
being smoked by users as an alternative to marijuana. Spice, K2, 
and other brands contain one or more synthetic cannabinoid com-
pounds, which were originally developed by research chemists to 
facilitate study of cannabinoid receptor pharmacology. Synthetic 
cannabinoids are typically dissolved in a solvent, applied to dried 
plant material, and smoked out of a bong, bowl, or as a joint. Prod-
ucts are packaged with intentionally benign labels such as “not 
for human consumption” or “incense,” but health professionals 
and legal authorities report that these products are smoked like 
marijuana. More than 30 synthetic cannabinoids are available, and 
the particular synthetic cannabinoids used in any one brand of 
Spice or K2 can vary. Often more than one synthetic cannabinoid 
is present in a product. No regulation of the manufacture of syn-
thetic cannabinoid products exists and little is known about qual-
ity control processes used by makers of the drugs. In several recent 
outbreaks, synthetic cannabinoid–containing products have been 
linked to adverse health effects. 

Are you seeing this more commonly used in certain 
states? If so, where are you seeing Spice commonly used?
To date, published reports of outbreaks have been associated with 
investigations in specific states. It is important to remember, how-
ever, that the use of synthetic cannabinoid–containing compounds 
is widespread. In 2013, CDC and collaborators reported on a 
nationwide outbreak of acute kidney injury (AKI) associated with 
one synthetic cannabinoid, XLR-11. Our investigation identified 
16 cases, and other investigators in Alabama and Oregon identified 
clusters of AKI associated with use of synthetic cannabinoids in 
general, and particularly XLR-11. 

In 2013–2014, CDC investigated outbreaks of delirium and psy-
chosis in Georgia and Colorado associated with a newer cannabi-
noid, ADB-PINACA. Surveillance by the nations’ poison control 
centers and reports of emergency room visits resulting from syn-
thetic cannabinoid use show that adverse health effects are occur-
ring frequently across the country.

What is the primary demographic for this compound?
Synthetic cannabinoid–containing products may appeal to 
younger, first-time users of drugs. Synthetic cannabinoid products 
also may be viewed as a “safe” alternative to marijuana, and their 
availability in convenience stores and smoke shops may convey a 
false air of legitimacy. A review of emergency department visits for 
synthetic cannabinoids use in 2010 by the Substance Abuse and 
Mental Health Services Administration found that 75% of users 
were 12 to 29 years old, and 33% of visits for synthetic canna-
binoid intoxication were in the 12- to 17-year-old age group. A 
University of Michigan “Monitoring the Future” survey found that 
11.4% of high school seniors in the U.S. had used Spice at least 
once within the past 12 months. 

Please tell us about the acute and the chronic health 
risks to an individual using this drug.
Because widespread use of synthetic cannabinoids is relatively 
recent, we have no data on chronic health risks. Synthetic canna-
binoids are active at the cannabinoid receptors CB1 and CB2, but 
toxicity also could result from a synthetic cannabinoid metabolite, 
from the solvent used to generate the potpourri, or from a toxic 
herb or plant to which the synthetic cannabinoid is applied.

In terms of acute effects, users may experience rapid heart rate, 
increased blood pressure and temperature, vomiting, and agita-
tion. Reports of more severe effects include psychotic behavior 
and seizures. Some deaths have been reported; one report has 
been published (http://www.cdc.gov/mmwr/preview/mmwrhtml/
mm6206a1.htm). The drug is readily available to the public, and 
the chemicals used to make different Spice preparations change 
so rapidly that investigators have not completely determined the 
mechanisms of adverse health effects associated with one com-
pound before it is replaced by another. It is possible that we will 
see additional outbreaks of unusual toxicities not related to CB1 or 
CB2 receptor physiology.

As we strive to bring awareness to this crisis, what 
message would you like to convey to NEHA members?
These designer drugs are not a substitute for marijuana and are not 
a “safe” alternative to marijuana. Synthetic cannabinoid prepara-
tions can have unpredictable and unexpected side effects that can 
cause serious injury and even death. NEHA members should be 
aware of the public health threat posed by synthetic cannabinoids 
and work to educate their communities about the dangers of using 
these drugs. 
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The following sources of information, outbreak reports, 
and resources for testing are available.

Centers for Disease Control and Prevention. (2013). Acute kid-
ney injury associated with synthetic cannabinoid use—multi-
ple states, 2012. Morbidity and Mortality Weekly Report, 62(6), 
93–98.

Centers for Disease Control and Prevention. (2013). Notes from 
the field: Severe illness associated with synthetic cannabinoid 
use—Brunswick, Georgia, 2013. Morbidity and Mortality Weekly 
Report, 62(46), 939.

Johnston, L.D., O’Malley, P.M., Bachman, J.G., & Schulenberg, J.E. 
(2012). Monitoring the future national results on adolescent drug 
use: Overview of key findings, 2011. Ann Arbor, MI: Institute for 
Social Research, University of Michigan.

Office of Diversion Control. (2014). Spice/K2 cannabinoids. Retrieved 
from http://www.deadiversion.usdoj.gov/drug_chem_info/spice/

Office of National Drug Control Policy. (2012). Fact sheet: Syn-
thetic drugs (a.k.a. K2, Spice, bath salts, etc.). Retrieved from  
http://www.whitehouse.gov/ondcp/ondcp-fact-sheets/synthetic- 
drugs-k2-spice-bath-salts

Substance Abuse and Mental Health Services Administration, 
Center for Behavioral Health Statistics and Quality. (2012). The 
DAWN report: Drug-related emergency department visits involving 
synthetic cannabinoids. Retrieved from http://www.samhsa.gov/
data/2k12/DAWN105/SR105-synthetic-marijuana.pdf 
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e-Learning

R&D Programs

NEHA in Action

Credentials

Continuing Education

NEHA Food Safety Training

Awards & Sabbaticals

Endowment Fund

Scholarships

Position Papers

Affiliated Organizations

Links

Students Section

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

?Beginning October 1, NEHA will offer exciting new membership choices 
that allow you to pick the best option to meet your needs. Stay tuned for 
details or visit www.neha.org/membership for more information.

Did You Know?
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AEC Format
Directed and sequenced programming will be presented 
in simultaneous training and educational tracks. NEHA is 
seeking abstracts that bring to a national and international 
audience 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. 

NEHA offers two different types of training and 
educational sessions at the AEC—Lectures and Learning 
Labs. For Lectures, applications for single or multiple 
speaker presentations that are educational in nature are 
being accepted. However, presentations that are more 
interactive will be given first consideration. For Learning 
Labs, NEHA is accepting applications for hands-on 
demonstrations, tabletop exercises, poster presentations, 
drop-in learning labs, roundtable discussions, and other 
types of interactive and innovative presentation formats 
that will help train the attendees.

Ensuring Attendees a  
Return on Investment
Additionally, the NEHA AEC is being rationalized according 
to return on investment (ROI) principles. Emphasis will be 
given to those abstracts that have the potential to impart 
knowledge to attendees, which enables them to make 
cost effective program improvements in their workplaces 
as a result of what they learn by attending the event, and 
thereby helping to pay for the investment made for their 
attendance to the NEHA AEC.

Submission Process
Individuals and groups involved in all aspects of 
environmental health and public health are strongly 
encouraged to participate in this Call for Abstracts. 
Please visit neha.org for information about the abstract 
submission process.

NEHA 2015 AEC 
CALL FOR ABSTRACTS

The National Environmental Health Association presents its  
79th Annual Educational Conference & Exhibition  

in Orlando, FL, July 13-15, 2015.

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.

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 

professionals! 

Visit neha2014aec.org for more information.

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

JEH7.14_PRINT.indd   64 6/26/14   2:28 PM


