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Public posting of 
restaurant inspection 
scores is thought to 
increase compliance 
through consumer 
pressure. In 2009, 
the Salt Lake Valley 
Health Department 
launched a Web 
site that provides 

restaurant inspection results, scores, rankings, 
and restaurant closure information. In this 
month’s cover feature, “Impact of Internet 
Posting of Restaurant Inspection Scores on 
Critical Violations,” the authors evaluated the 
Web site’s impact on subsequent inspection 
results. The implementation of a web-based 
system for public access to restaurant inspec-
tion results appears to have had some impact 
on the frequency of critical violations noted 
by inspectors and may lead to a 20% to 30% 
reduction in the number of inspections with 
these critical violations. 

See page 8.
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mS, rehS, dAAS

“It’s All About Giving Back”— 
a Toast to the Board!

 PrESIDENt’S MESSaGE

I was naive!Iprofessed a year ago in my first President’s
Message column that becoming NEHA
president provided an opportunity to give

back to the profession, membership, and as-
sociation. I said I wanted to help NEHA, and
by proxy, the environmental health profes-
sion, to “achieve and attain yet greater suc-
cess.” “It’s all about giving back,” I mused.
Well, I was naive and myopic!

In attempting to fulfill this promise, once
again the profession, membership, associa-
tion, and your board of directors in particular
provided me with so much more than I gave.
Certainly, my experience this year was greater
in breadth and scope than I anticipated, and
in hindsight, I could never expect to give back
as much as I received! In this column, I want
to apprise you of how important and valuable
a strong board of directors is to the success of
the association. As I have stated before, no one
gets things done by themselves—it takes oth-
ers! Others are the team. Allow me to explain
as I am relatively assured that many among us
have only a conceptual understanding of what
an association board of directors does, much
less what it takes to succeed and prosper.

As a NEHA board member you are servant
to an association that represents a noble pro-
fession. Integrated within this service are spe-
cific duties required of each board member.
Some duties are legally binding and some are
conventional expectations as requirements
of service. First, legally, a board member is
bound by the duty of loyalty. This means a
board member must hold the interests of
NEHA over personal or professional concerns
or conflicts in interest, i.e., board members
must at all times exercise good judgment and

make sound decisions in the best interests of
the association, not of individuals or of spe-
cific businesses. Separating this is more dif-
ficult than it would appear! Second, a board
member must abide by the duty of care. The
board member must actively participate in
planning, decision making, strategic think-
ing, and must exercise good judgment. This
board, this year, has been exceptional!

Last of the legal duties is that of obedi-
ence. It is a board member’s duty to ensure
organizational compliance with federal, state,
and local laws. In addition, board members
must be committed (obedient) to the mission
of the association. No hypocrisy allowed. No
self-interest allowed.

Subordinate duties of the board include
confidentiality, ambassadorship, a duty to dis-
close conflicts of interest, and a duty to con-
tribute. This duty to contribute includes not
only time and expertise but also financial con-
tributions. I am happy to report that this board
has met or exceeded expectations in all duties.

Beyond board of director duties are specific
responsibilities. NEHA board responsibilities
fall into four general categories: 1) governance,
which includes mission and vision imple-
mentation, long-term planning, and program
and services evaluation; 2) oversight, which
includes high-level guidance for the execu-
tive director (important to this responsibility
is ensuring and providing resources in support
of the executive director’s work); 3) financial

responsibility, in which the board is responsible
for monitoring budget expenses and revenues, 
for ensuring adequate financial resources exist 
or are developed, and for accounting for asso-
ciation assets; and 4) protecting the reputation 
of the association. Again, I am happy to report, 
your board has met or exceeded expectations in 
all areas of responsibility.

The expertise, commitment, good judg-
ment, connectivity, and reputation of your 
association have all been elevated. The 
board’s ability to work with staff, the great 
operational leaders of the association, and 
external stakeholders is exemplary.

I tell you this because NEHA had one heck 
of a year. We’ve grown, we are fiscally robust 
as never before, we have evolved in capacity 
and resources, and we have learned. There were 
bumps along the way but we, as a team, man-
aged a path to continued success. That’s what 
strong teams with a passion for the mission do.

It has been my honor to serve the mem-
bership, the profession, and the association 
this past year. To you the membership, to the 
great NEHA team, to Nelson, and to a mag-
nificent board: thank you for the privilege 
of service. I was naive! I take away so much 
more from this experience than I could have 
imagined. It’s more than “all about giving 
back”; I was naive. 

Thank you again! Cheers, y’all! 
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*APUS Alumni Employer Survey, January 2011-December 2011
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Impact of Internet 
Posting of Restaurant 
Inspection Scores  
on Critical Violations

Introduction
Foodborne diseases result in 9.4 million ill-
nesses, 55,961 hospitalizations, and 3,151
deaths annually in the U.S. (Scallan, Hoek-
stra, & Angulo, 2011). One in six Ameri-
cans suffers from foodborne illness each year
(Scallan et al., 2011). In 2008 the projected
incidence rate for all reported foodborne ill-
nesses in the U.S. was 40.22 per 100,000 pop-
ulation (Centers for Disease Control and Pre-
vention, 2008). The estimated incidence for
the same time period was 36.67 per 100,000
in Salt Lake County.

Most foodborne illnesses can be linked
to improper food handling practices. State
and local health departments are responsi-
ble for regulating food safety in restaurants.

Health departments rely on training and
inspections to ensure proper food handling
behavior and reduce the risk of foodborne
illness outbreaks. These two procedures have
not proven effective in creating long-term
behavioral compliance (Simon, Leslie, &
Run, 2005). In response, the Food and Drug
Administration (FDA) has called for more
innovative and effective strategies to improve
food safety practices in retail food establish-
ments (FDA, 2004; Green, 2008; Mitchell,
Fraser, & Bearon, 2007).

Studies have examined the association
between inspection scores and foodborne ill-
nesses with varying results (Buchholz, Run,
Kool, Fielding, & Mascola, 2002; Cruz, Katz,
& Suarez, 2001; Irwin, Ballard, Grendon,

& Kobayashi, 1989; Jones, Pavlin, LaFleur,
Ingram, & Schaffner, 2004; Penman, Webb,
Woernie, & Currier, 1996). Studies con-
ducted in Seattle-King County, Washington,
and Los Angeles County, California, con-
cluded that inspection scores can identify
restaurants with increased risk of foodborne
illness outbreaks. The Seattle-King County
study identified overall inspection scores;
improper heating, cooling, and storage tem-
peratures; and improper storage and handling
of equipment as being associated with food-
borne illness outbreaks (Irwin et al., 1989).
A study in California compared restaurants
associated with foodborne illness outbreaks
with previous inspections and found a lower
inspection score to be predictive of food-
borne illnesses (Buchholz et al., 2002).

By contrast, studies conducted in Miami-
Dade County, Florida; Tennessee; and Ala-
bama concluded restaurant scores alone are
not predictive of future foodborne illness in
a given restaurant. The Miami-Dade County
study found that 45% of restaurants associ-
ated with foodborne illness outbreaks had no
critical violations cited during the most recent
inspection (Cruz et al., 2001). The Tennessee
study compared scores from inspections con-
ducted prior to foodborne disease outbreaks
to all other inspections and found no signifi-
cant difference (Jones et al., 2004). A study
in Alabama linked two foodborne illness out-
breaks to restaurant inspections and found
the inspections were ineffective in preventing
outbreaks (Penman, et al., 1996).

Public posting of inspection scores is
thought to increase compliance through con-
sumer pressure. In the only study of the impact

3 tables, 0 figures

Abst ract  Posting restaurant inspection scores on the Internet 

as a tool for improving food safety is becoming more common. The purpose 

of the study described in this article was to evaluate the association between 

Internet posting of restaurant inspection scores and the five most frequently 

cited critical violations in Salt Lake County, Utah. The study examined 

2,995 inspections conducted at 796 full service and fast food restaurants 

for a one-year period before and after launch of a restaurant inspection Web 

site. Critical violations decreased significantly after the Web site launch 

compared to before-launch levels. The greatest improvements were found 

in temperature holding violations (odds ratio = 0.75, p < .001), hygiene 

practices violations (odds ratio = 0.68, p < .001) and equipment cleanliness 

violations (odds ratio = 0.58, p < .001). Restaurant type (full service, fast 

food), inspector experience, and season were significantly associated with 

the decrease in violations. 
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of public posting, foodborne illness–related 
hospital admissions in Los Angeles, California, 
decreased 20% after implementation of restau-
rant window postings of inspection scores (Jin 
& Leslie, 2003; Simon et al., 2005). The study 
compared inspection results of 13,544 restau-
rants between January 1, 1996, and December 
31, 1998, to foodborne illness hospital admis-
sions before and after the ordinance requiring 
window posting of inspection scores.

Municipalities nationwide have begun 
posting inspection scores on the Internet 
to improve the accessibility of scores to the 
public; however, the efficacy of Internet 
postings is unknown. A search of PubMed 
and EBSCOhost databases yielded no papers 
examining the impact of Internet access to 
inspection scores on subsequent scores or 
foodborne illness outbreaks.

On April 23, 2009, the Salt Lake Valley 
Health Department (SLVHD) launched a 
Web site that provides restaurant inspection 
results, scores, rankings, and restaurant clo-
sure information (https://public.cdpehs.com/
UTEnvPbl/ESTABLISHMENT/). The purpose 
of our study was to evaluate the Web site’s 
impact on subsequent inspection results.

Methods

Study Design
Our study used a longitudinal analysis of 
inspection results. Study data were limited 
to routine inspections performed by licensed 
environmental health specialists at full ser-
vice and fast food restaurants in Salt Lake 
County, Utah. Inspections conducted 12 
months before and after the Web site launch 
were included. Only those restaurants that 
were inspected at least twice before and twice 
after launch were included in our study. A 
total of 2,995 inspections conducted at 795 
restaurants were evaluated. 

Outcomes
The occurrence of five specific FDA-defined 
critical violations were included as outcome 
measures: poor hygiene practices (lack 
of hand washing and eating, drinking, or 
using tobacco in the food preparation area), 
improper holding temperatures (hot and 
cold holding temperature citations), inad-
equate equipment cleanliness (dirty equip-
ment, utensils, or food contact surfaces), 
lack of protection from cross contamination 

(food separation, packaging, and segregation 
citations), and improper sanitizer concentra-
tion (improper manual and mechanical ware 
washing chemical sanitizer levels). These 
violations are referred to as “target critical 
violations” and were selected because they 
were included in the domains identified by 
FDA as “most commonly reported to the 
Centers for Disease Control and Prevention 
as contributing factors in foodborne illness 
outbreaks (FDA, 2004).” 

Statistical Analysis
Univariate and bivariate methods were used 
to assess the changes in the proportion of 
inspections during which the restaurant was 
cited for the target critical violations before 
and after the launch of the Web site.

Multivariable methods were used to assess 
the changes in inspection results. Logistic 
regression using a generalized estimating 
equation were used to account for the repeated 
measures from each restaurant. The outcome 
variables were each dichotomous indicating 
whether the restaurant was cited for that type 
of critical violation. A first-order autoregres-
sive (AR1) correlation structure was assumed 
to account for any correlation between the 
previous and current inspection. Based on the 
quasi-likelihood criteria, the AR1 structure 
performed as well as other correlation struc-
tures. Odds ratios were used to describe the 
effect of the intervention. Data were analyzed 
using STATA software version 9. 

Models were adjusted for restaurant type 
(full service compared to fast food), inspector 
experience, and season. Experienced inspec-
tors were defined as those who conducted 
200 or more inspections during the study 
period. Season was grouped into four, three-
month periods: summer (June, July, August), 
fall (September, October, November), winter 
(December, January, February), and spring 
(March, April, May). 

Two different model specifications were used 
to assess the changes in violation frequency 
associated with the intervention launch. The 
first set of models used a single indicator vari-
able to denote whether the inspection occurred 
before or after the launch date. To account for 
the potential attenuation of the effect of the 
Web site over time, or a delay in its impact, a 
second set of models was run using indicator 
variables delineating three time periods after 
the launch. The attenuation analysis compared 

before launch inspections with those con-
ducted 0–30 days after launch, 31–60 days after 
launch, 61–180 days after launch, and 181–365 
days after launch.

Results
The final dataset included 2,995 inspections 
conducted at 796 restaurants with an aver-
age of 3.8 inspections per restaurant (range = 
1–8). Distributions of the number of inspec-
tions by the explanatory variable are pre-
sented in Table 1. 

The proportion of inspections with any 
of the targeted violations was lower during 
the 12 months after the launch compared to 
before the launch (Table 2). The difference 
in proportions ranged from 2.07 (cross con-
tamination) to 8.99 (equipment cleanliness).

Before/After Model Results
The probability of having a violation decreased 
in routine inspections conducted after the 
Web site launch when adjusted for inspector 
experience, risk level, and seasonality (Table 
3). The adjusted odds ratios (aOR), ranging 
from 0.64 to 0.80, were statistically significant 
for all critical violations, with the exception 
of cross contamination, which was border-
line significant (p = .053). The largest effect 
was found in equipment cleanliness violations 
(aOR = 0.64). 

Full service restaurants were more likely 
to be cited for all of the targeted critical vio-
lations than fast food facilities, with aORs 
ranging from 1.43 (p = .015) in sanitizer con-
centration to 2.12 (p = .000) in holding tem-
perature violations. Inexperienced inspectors 
were significantly more likely to cite personal 
hygiene, equipment cleanliness, cross con-
tamination, and sanitizer concentration vio-
lations compared to experienced inspectors. 
Holding temperature violations, however, 
were more likely to be cited by experienced 
inspectors. The effect of season varied by 
the critical violation being examined. The 
odds of being cited for holding temperature, 
hygiene, and equipment cleanliness viola-
tions were lower in all seasons compared to 
summer. The odds of violation increased in 
all seasons compared to summer for cross 
contamination and sanitizer concentration 
violations with the exception of inspections 
citing sanitizer concentration violations con-
ducted in spring, which showed a slight, 
insignificant decrease.
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Attenuation Model Results
The effect of the Web site increased over time 
from launch for three of the critical violations: 
holding temperature, personal hygiene, and 
equipment cleanliness. The odds ratios for 
holding temperatures and personal hygiene 
were nonsignificant in the first 60 days after 
launch, but were significant for the time peri-
ods after 60 days. 

Cross contamination and sanitizer con-
centration violations had an opposite trend 
in which the odds ratios increased in all 
time periods after launch. Significant odds 
ratios were identified in the first 60 days after 
launch but became insignificant over time.

Restaurant type, season, and inspector expe-
rience in the attenuated model were very simi-
lar to the odds ratios in the before/after model. 

Discussion
The implementation of a web-based system 
for public access to restaurant inspection 
results appears to have had some impact 
on the frequency of critical violations noted 
by inspectors. The odds ratios for all of the 
five violations examined in our study indi-
cate citations reduced significantly after the 
Web site launch compared to before launch 
when adjusted for restaurant type, season, 
and inspector experience. The effects were 
observed for all five critical violations stud-
ied, with a sustained effect (>180 days) 
observed for critical violations of holding 
temperatures, hygiene, and equipment clean-
liness. Based on these results, implementing 
such a web-based system may lead to a 20% 
to 30% reduction in the number of inspec-
tions with these critical violations.

Full service restaurants had significantly 
higher odds of being cited for violations than 
fast food restaurants in all of the targeted crit-
ical violations. This may be due to the com-
plex menus and processes found in full ser-
vice restaurants and the protocols established 
by some fast food chain restaurants.

Season appears to affect critical violations 
differently. The largest effects were in tem-
perature holding violations in all seasons 
compared to summer. The odds of inspec-
tions with holding temperature violations 
increased between 26% and 43% in the sum-
mer months compared to other seasons. This 
may be due to cooling units malfunctioning 
during periods of high ambient temperature. 
Equipment cleanliness and personal hygiene 

violations were also reduced in other sea-
sons compared to summer possibly due to an 
untrained temporary summer workforce stor-
ing personal drinks in the food preparation 
area during hot temperatures and a general 
lack of attention to cleaning detail. Hygiene 
practices violations reduced significantly in 
spring compared to summer, but differences 
in other seasons were insignificant. 

To our knowledge, this is the first pub-
lished study assessing the impact of such a 
web-based system. These results are similar 
to the results of previous studies that exam-
ined the effect of posting restaurant inspec-
tion scores at the restaurant. In a study con-
ducted in Los Angeles, California, foodborne 
illness–related hospital admissions decreased 
20% after implementation of restaurant win-
dow postings of inspection scores (Jin & Les-
lie, 2003; Simon et al., 2005). 

Our study was limited by the available 
data. Factors that may have been associated 
with the frequency of violations include the 
type of food served and serving style (e.g., 
buffet compared to individual plate), the 
level of experience of the workers and man-
agement, and the “culture” and beliefs of the 
workers about the importance of good food 
handling practices.

Our study did control, however, for major 
predictors such as season, the level of expe-
rience of the inspector, and whether the 
restaurant was full service or “fast food.” 
Further, our study included virtually all “sit 

down” restaurants in Salt Lake County, Utah, 
although this limits the generalizability of the 
findings. Given the magnitude of the results, 
it seems unlikely that the results are an arti-
fact of uncontrolled confounding.

The occurrence of foodborne outbreaks is 
the primary public health concern. This was 
not used, however, due to the small number 
of observed outbreaks and underreporting. 
Violation codes have been recommended 
as proxy measures to determine food safety 
and are the focus of regulatory efforts (FDA, 
2009). As such, the occurrence of these crit-
ical violations as the outcome variables was 
appropriate. 

Conclusion
While our study included inspections as 
much as one year from the launch of the Web 
site, it would be useful to continue to assess 
the temporal trends to see if the rates of vio-
lation return to the levels observed before 
the beginning of this effort. It may be nec-
essary to conduct periodic efforts to remind 
the public about the Web site and highlight 
the importance of food safety to maintain 
the impact of the web access to inspection 
results. The average daily Web site hits have 
diminished over time. Within one hour of 
the press conference announcing the Web 
site, over 68,000 visitors had logged onto the 
site, temporarily crashing the system (Moore, 
2009). Over one million hits were received 
within the first 24 hours after launch. At the 

Distribution of Inspections by Season, Inspector Experience,  
and Before and after Launch

Characteristic Before Launch # (%) After Launch # (%)

Season
Winter 206 (14.60) 323 (20.39)
Spring 371 (26.29) 365 (23.04)
Summer 416 (29.48) 444 (28.03)
Fall 418 (29.62) 452 (28.54)

Experienced inspector
Yes 593 (42.03) 631 (39.84)
No 818 (57.97) 953 (60.16)

Restaurant type
Full service 525 (37.21) 580 (36.62)
Fast food 886 (62.79) 1004 (63.38)

Total 1411 (47.11) 1584 (52.89)

TABLE 1



 June 2013 • Journal of Environmental Health 11

 A d vA n c e m e n t  o f  t h e  Science

Change in Percentage of Inspections With Violations Before and after Web Site Launch

Critical Violation # of Inspections  
With Violations

% of Inspections  
With Violations

Change (%) p-Value (Difference)

Before After Before After

Equipment cleanliness 461 376 32.67 23.68 -8.99 <.001
Holding temperature 457 456 32.39 28.71 -3.68 <.001
Hygiene practices 412 348 29.20 21.91 -7.29 <.001
Cross contamination 175 164 12.40 10.33 -2.07 .018
Sanitizer concentration 125 104 8.86 6.55 -2.31 .013 

TABLE 2

Effect of Internet Posting of restaurant Inspection results on Specific Critical Violations by Before  
and after Launch, restaurant type, Season, and Inspector Experience

Characteristic Holding Temperature 
Odds Ratio

Hygiene Odds  
Ratio (p-Value)

Equipment 
Cleanliness Odds 
Ratio (p-Value)

Cross Contamination 
Odds Ratio (p-Value)

Sanitizer Odds  
Ratio (p-Value)

After vs. before 0.80 (.009) 0.68 (.000) 0.64 (.000) 0.79 (.053) 0.73 (.024)
Before = referent group

Restaurant risk level
Full service vs. fast food 2.12 (.000) 1.81 (.000) 1.77 (.000) 1.69 (.000) 1.43 (.015)
Fast food = referent group

Season
Fall vs. summer 0.66 (.000) 0.89 (.346) 0.72 (.008) 1.25 (.213) 1.23 (.325)
Winter vs. summer 0.74 (.005) 0.82 (.101) 0.60 (.000) 1.36 (.068) 1.28 (.213)
Spring vs. summer 0.57 (.000) 0.76 (.026) 0.69 (.001) 1.13 (.507) 0.71 (.134)
Summer = referent group

Experienced inspector 0.92 (.37) 1.32 (.003) 1.75 (.000) 1.44 (.004) 1.46 (.009)
Experienced = referent group
Wald Chi-square 89.78 (.0000) 72.29 (.0000) 111.98 (.0000) 34.34 (.0000) 55.52 (.0000)

Attenuation
Before launch = referent group

Before launch vs. 0–60 days 
after

0.88 (.403) 0.75 (.145) 0.71 (.024) 0.56 (.024) 0.52 (.058)

Before launch vs. 61–180 days 
after

0.71 (.008) 0.67 (.005) 0.71 (.011) 0.71 (.103) 0.57 (.027)

Before launch vs. 181–365 
days after

0.80 (.019) 0.64 (.000) 0.58 (.000) 0.94 (.650) 0.79 (.149)

Restaurant risk level
Full service vs. fast food 2.09 (.000) 1.77 (.000) 1.84 (.000) 1.66 (.000) 1.47 (.013)
Fast food = referent group

Season
Fall vs. summer 0.65 (.001) 0.90 (.149) 0.75 (.029) 1.19 (.383) 1.11 (.628)
Winter vs. summer 0.72 (.013) 0.84 (.218) 0.64 (.001) 1.16 (.464) 1.20 (.449)
Spring vs. summer 0.54 (.000) 0.76 (.046) 0.75 (.032) 1.09 (.690) 0.73 (.200)
Summer = referent group

Experienced inspector 0.90 (.281) 1.36 (.001) 1.72 (.000) 1.41 (.008) 1.39 (.026)
Experienced = referent group
Wald Chi-square 80.16 (.0000) 70.09 (.0000) 111.58 (.0000) 34.31 (.0000) 33.07 (.0000)

TABLE 3
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end of January 2011 the average daily num-
ber of hits had dropped to 4,640. 

SLVHD classifies restaurants according to 
risk level. Full service restaurants are part of 
the highest risk category and consequently 
are inspected three to four times annually. 
Our study confirms the risk level ranking and 
provides additional justification for the stated 
inspection frequency. Additional efforts 
should be directed at reducing the occur-

rence of critical violations in full service res-
taurants including active managerial controls 
and trainings. Studies identifying managerial 
attitudes are recommended to correctly iden-
tify effective interventions.

The impact of such an effort would cer-
tainly be expected to vary across locations. 
The results of our study suggest that such a 
program at least has the potential for improv-
ing some aspects of food safety in restaurants. 

Studies in other locations may help to iden-
tify the factors that are important for ensur-
ing the success of such programs. 

Corresponding Author: A. Blake Waters, 
Environmental Health Supervisor, Salt Lake 
Valley Health Department, 788 East Wood-
oak Lane, Murray, UT 84107. E-mail: blake.
waters@hotmail.com.
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Introduction
Dry cleaning refers to a process that uses 
nonaqueous solvents to clean clothes and 
other fabrics. Since the 1960s, the most fre-
quently used dry cleaning solvent has been 
the chlorinated organic hydrocarbon, per-
chloroethylene (PERC, PCE, or tetrachlo-
roethylene) (U.S. Environmental Protection 
Agency [U.S. EPA], 1998). Although consid-
erable advances in dry cleaning technology in 

the last decade have occurred, even modern 
machines present opportunities for PERC 
exposure (Rastkari, Yunesian, & Ahmad-
khaniha, 2011). PERC may be released dur-
ing routine dry cleaning operations due to 
poor housekeeping practices, malfunctioning 
equipment, spills, lack of maintenance, and 
other upset conditions.

PERC is a pervasive environmental con-
taminant that has been detected in the 

air, groundwater, surface waters, and soil 
(Agency for Toxic Substances and Disease 
Registry [ATSDR], 1997). The human health 
and environmental effects of PERC exposure 
are well documented (ATSDR, 1997). PERC 
may be absorbed by the body via inhalation, 
dermal contact, and ingestion. Chronic expo-
sure has been associated with neurological, 
liver, and kidney damage in humans (ATSDR, 
1997). In 2010, the National Research Coun-
cil concurred with the U.S. Environmen-
tal Protection Agency’s (U.S. EPA’s) finding 
that PERC is “likely to be carcinogenic to 
humans” (National Research Council, 2010). 
Several studies have also documented health 
outcomes in the general population associ-
ated with ambient exposure to PERC from 
residentially colocated dry cleaners (Benig-
nus, Boyes, Geller, & Bushnell, 2009; Ma, 
Lessner, Schreiber, & Carpenter, 2009; Sch-
reiber et al., 2002; Storm et al., 2011).

Several alternative cleaning solvents are 
available including carbon dioxide, hydro-
carbon solvents, volatile methyl siloxanes, 
and propylene glycol ether (California Air 
Resources Board [CARB], 2006). The indus-
try has been slow to adopt these technologies, 
however, in part because many dry cleaning 
business owners perceive that the alternative 
solvents do not clean as efficiently as PERC 
(Morris & Wolf, 2005).

Regardless of the particular solvent used, 
all dry cleaning processes generally fol-
low similar steps (CARB, 2006). After the 
wash cycle, dry cleaning solvent is typically 

Abst ract  Workers in the dry cleaning industry are exposed to a 

variety of harmful solvents, and poor work practices can result in extensive 

environmental contamination. Of particular concern is perchloroethylene 

(PERC), which is the most commonly used cleaning solvent. This chlorinated 
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carcinogen. PERC is also a neurotoxin and is toxic to the liver and kidneys. 
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distilled and filtered for reuse within the 
machine. This closed loop process generates 
still bottoms (also called “sludge”), separa-
tor water (from the physical separation of 
dry cleaning solvent and water in a water 
separator), and used filters. These wastes 
may be contaminated with dry cleaning sol-
vent, spot cleaning chemicals, and residual 
solvent remaining in the fabrics from previ-
ous cleanings. Unless chemical character-
ization determines that these wastes contain 
contaminant levels below those specified in 
Washington State’s Dangerous Waste Regu-
lations (Washington State Department of 
Ecology, 2009), they are considered hazard-
ous and must be periodically collected and 
disposed of by licensed haulers. Handling 
these waste streams also provides opportu-
nities for worker exposure and environmen-
tal release.

Field visits to dry cleaning businesses 
located in King County between Novem-
ber 2009 and July 2010 revealed numer-
ous health and environmental deficiencies. 
The most common issues observed include 
poorly maintained machines, a lack of 
awareness about health concerns associated 
with exposure to dry cleaning solvents, and 
inappropriate treatment, storage, and dis-
posal of hazardous wastes. In addition, per-
sonal protective equipment (PPE) was gen-
erally not used during machine maintenance 
or waste handling. 

Recognizing that dry cleaners are in need 
of substantial technical assistance, we con-
ducted key informant interviews, performed 
additional field investigations, and distrib-
uted a countywide survey to 1) learn about 
the demographics and cultural characteristics 
of the dry cleaning industry; 2) gather infor-
mation about general business characteris-
tics, including the solvents used for clean-
ing; 3) learn about current work practices; 4) 
learn about business owners’ perceptions and 
needs concerning health and environmen-
tal protection; and 5) gather information to 
inform future intervention strategies.

Methods
A detailed description of the methods used 
to develop the survey, including copies of the 
survey instrument and supporting documents, 
are provided in our technical report, A Profile 
of the Dry Cleaning Industry in King County, 
Washington (Whittaker & Johanson, 2011).

Survey Development
The design of the survey instrument was 
based largely on a needs assessment survey of 
the auto body industry in Washington State 
(Whittaker, Anderson, & Whitaker, 2005). 
Questions were also derived from a Califor-
nia Air Resources Board report (CARB, 2006) 
and a waste management survey conducted 
in Canada (Canadian Centre for Pollution 
Prevention, 2011).

The survey questions were reviewed by 
program staff with experience working with 
local dry cleaners. We administered a pilot 
version of the survey to 12 dry cleaning 
business owners during field visits. Further 
input was solicited from stakeholders in the 
dry cleaning industry, including the presi-
dents of the Northwest Dry Cleaners Asso-
ciation and the Washington State Korean Dry 
Cleaners Association. Additional review was 
provided by staff at the Washington State 
Department of Labor & Industries (L&I), 
U.S. EPA Region 10, the Puget Sound Clean 
Air Authority (PSCAA), and the Washington 
State Department of Ecology (Ecology).

Selection of Businesses for Inclusion 
in the Survey
Five data sources were used to generate a 
master list of dry cleaners in King County: 
1) a database of dry cleaning establishments 
visited by the Local Hazardous Waste Man-
agement Program in King County (LHWMP) 
before 2002; 2) a list of dry cleaners currently 
receiving technical assistance from LHWMP; 
3) a Washington State Department of Rev-
enue list of dry cleaners; 4) a PSCAA list of 
active (i.e., PERC-using) dry cleaners; and 
5) a commercial InfoUSA directory, restricted 
to businesses located in King County with 
North American Industry Classification Sys-
tem code 81232 (drycleaning & laundry ser-
vices [except coin-operated]). 

Data from the five sources were combined, 
and duplicate records were eliminated to gen-
erate the master list of dry cleaning estab-
lishments. These data sources were accessed 
between July 2009 and July 2010. A total of 
475 businesses were retained in the master list.

Human Subjects Protection  
and Document Translation
All study procedures and materials were 
reviewed and approved by the Washington 
State Institutional Review Board (WSIRB) for 

human subjects’ protection and the Research 
Administrative Review Committee at Public 
Health-Seattle & King County (PHSKC). Per 
WSIRB requirements, materials were trans-
lated into Korean by a contractor certified by 
the Washington State Department of Social and 
Health Services (DSHS). The translated materi-
als were then reviewed for accuracy and read-
ability by native Korean speaking colleagues.

Survey Strategy

Preliminary Mailing
We mailed an introductory letter to all 475 
businesses on the master list in August 2010. 
This letter, which was prepared in English 
and Korean, described the project, encour-
aged business owners to complete the sur-
vey, and was signed by the presidents of the 
Northwest Dry Cleaners Association and the 
Washington State Korean Dry Cleaners Asso-
ciation. Several of these initial letters were 
returned as undeliverable, and these busi-
nesses were removed from the master list of 
dry cleaners.

Mailed Survey
The survey was designed to gather informa-
tion from the owners and managers of dry 
cleaning establishments and included 46 
questions. Before the first question, recipi-
ents were asked to indicate if their business 
performed dry cleaning on the premises or 
whether it was a drop shop (i.e., a store front 
that does not do any cleaning on the prem-
ises, but collects clothing for delivery to a 
cleaning facility). If they answered that it was 
a drop shop, they were instructed to check 
the appropriate box and return the survey 
without answering the remaining questions.

Although respondents were allowed to 
remain anonymous, they were invited to pro-
vide contact information to avail themselves 
of LHWMP’s incentive programs or receive 
technical assistance.

We contracted with Gilmore Research 
Group (Seattle) to mail the survey and 
other materials to businesses, receive the 
responses, and record the data according to 
WSIRB requirements. Project staff provided 
Gilmore Research Group with the identities 
of the businesses remaining on the master 
list. Gilmore Research Group then applied 
a unique six-digit identification number to 
the businesses on the master list and to the 
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businesses’ survey packet. The return enve-
lopes did not include identifying information 
about the respondent other than this identifi-
cation number.

Gilmore Research Group mailed the sur-
vey packet to the businesses remaining on 
the master list in August 2010. The packet 
included both English and Korean versions 
of the following materials: 1) a cover letter; 
2) a two-page study description with contact 
information; 3) a survey booklet; and 4) a 
return envelope (including prepaid postage).

Approximately two weeks later, Gilmore 
Research Group mailed a reminder postcard, 
prepared in English and Korean, to busi-
nesses that had not yet returned the survey.

After another week, Gilmore Research 
Group mailed a second survey packet to busi-
nesses that had not yet responded. 

Gilmore Research Group then provided proj-
ect staff with a summary database. The data 
included which businesses had completed the 
survey, were identified as drop shops, had not 
responded, or had undeliverable addresses. 

Telephone Follow-up
Follow-up telephone calls were made by proj-
ect staff to businesses that had not responded 
to the mailed survey. A DSHS-certified inter-
pretation service was used, when necessary. If 
the business owner or manager was not avail-
able, a message was left with contact informa-
tion. Due to staffing limitations and time con-
straints, only one attempt was made to contact 
each business. Several businesses requested 
another copy of the survey, which was subse-
quently mailed via Gilmore Research Group.

Following the telephone calls, businesses 
were determined to fall into one of six cat-
egories: 1) a drop shop; 2) unwilling to com-
plete the survey; 3) committed to complete 
the survey and return it by mail; 4) requested 
administration of the survey in-person; 5) 
another type of “cleaning” business (such as 
a house cleaners or coin operated laundro-
mat); or 6) no longer in business.

Businesses in categories 5 and 6 were 
removed from the list of potential respon-
dents and excluded from the sampling frame. 

Data Analysis
Deidentified survey data were analyzed using 
Microsoft Access 2003, Microsoft Excel 2007, 
STATA 1, and IBM SPSS Statistics. Data were 
evaluated using cross tabulations for Chi-

square analysis, linear regression analysis, 
Student’s t-tests, and Fisher’s exact tests. 
Descriptive statistics were also calculated 
(i.e., means, medians, estimates of variability, 
percentages, and frequency distributions).

Results and Discussion
Detailed results, including tables of responses 
to all 46 questions, are provided in our tech-
nical report (Whittaker & Johanson, 2011).

Business Data Sources
The most useful source of business addresses 
was the commercial InfoUSA directory, which 
provided 94% of the valid business listings. 
The remaining four databases contributed 
only an additional 24 businesses. 

Survey Response Rate
The sample disposition summary is presented 
in Table 1. As stated previously, the initial 
introductory letter was mailed to 475 busi-
nesses on the master list of dry cleaning busi-
nesses. Of these, 380 businesses were ulti-
mately considered “qualified” for inclusion in 
the sampling frame. Responses were received 
from 64% of the qualified businesses, where 
the response rate was calculated as follows:

Response Rate %

 Completed surveys + Drop shops
=      × 100
 Completed surveys + Drop shops 
  + Refused + Unreachable
  + No response

 154 + 91
=      × 100 = 64%
 154 + 91 + 17 + 115

The response rate calculation includes 
responses from 91 drop shops and 154 dry 
cleaning facilities. Because the number of 
actual dry cleaning facilities in King County 
is unknown, it was not possible to calculate a 
response rate for these businesses alone. 

Survey Responses
The remaining discussion will focus on the 
responses from the 154 dry cleaners who 
returned a completed survey. Sixty-five per-
cent of the returned surveys were completed 
in Korean. Most survey respondents described 
themselves as the business owner (93%). 

Selected survey responses are presented 
in Tables 2 through 5. Note that the sum of 
some of the percent values associated with 
some questions exceeded 100% when a 
respondent provided multiple answers to that 
question. Responses to additional questions 
are provided in our technical report (Whit-
taker & Johanson, 2011).

Survey Findings

Demographics and Cultural Characteristics
The first goal of our study was to learn about 
the demographics and cultural characteris-
tics of the dry cleaning industry. The results 
of the survey (presented in Table 2) indicate 
that this is an industry dominated by small, 
family-run, independent businesses (84% 
are family-owned and operated; only 10% of 
businesses are part of a multistore business, 
consolidator, franchise, cooperative group, 
or similar collection of businesses). On the  
average, the owners have operated the busi-
nesses for 10 years. It is noteworthy, how-

Dry Cleaning Survey Sample Disposition

Disposition # of Shops

Completed survey responses received 154
Shops identified as drop shops 91
Unreachable: unable to determine if qualified (wrong number, no answer,  
answering machine, etc.)

17

Refused survey 3
No response: made contact, determined qualified, but no response  
(respondent said would send, left message for owner/manager, resent survey)

115

Determined not qualified (bad address, business outside King County,  
not a dry cleaners)

95

Total 475

TABLE 1
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ever, that 36% had owned the business at that 
location for fewer than five years, indicating 
considerable turnover in business ownership. 
Businesses were located in 24 cities in King 
County, with over one-third located in the 
most populous city, Seattle.

Approximately one-quarter of the busi-
nesses had no employees and almost one-half 
had between one and two employees. Of the 
businesses that did not have employees, only 
26% pay into L&I’s industrial insurance sys-
tem. Because businesses with no employees 

or industrial insurance coverage are not sub-
ject to the Washington Industrial Safety and 
Health Act (WISH Act), they are not subject to 
compliance actions by local Division of Occu-
pational Safety and Health (DOSH) inspectors 
at L&I, and are not eligible for technical assis-
tance from DOSH consultants. 

Over 80% of shops in King County were 
Korean owned, which is substantially greater 
than the estimate of 60% estimated by 
LHWMP in 1997–2000 (Local Hazardous 
Waste Management Program in King County 

[LHWMP], 2005). This reported increase in 
Korean-owned businesses is consistent with 
oral testimony provided by key informants in 
the dry cleaning industry. 

Sixty-eight percent of respondents belonged 
to a local or national dry cleaner association. 
The majority (84%) read at least one dry 
cleaning trade publication. Over one-third 
(34%) read The Korean Cleaners Monthly; this 
trade magazine has twice the reported reader-
ship of any other publication. 

The majority (66%) received health and 
safety information from industry journals 
and newspapers. Only 18% retrieved infor-
mation from state or local government agen-
cies and none used private consultants.

Business Characteristics
The second goal was to learn about general 
business characteristics, including the solvents 
used for cleaning. Results are presented in 
Table 3. The vast majority (96%) had a single 
dry cleaning machine (four had two machines 
and two had three machines). Over two-thirds 
of businesses used PERC as a solvent, which 
was significantly fewer than was observed 
during LHWMP’s 1997–2000 field activities 
(LHWMP, 2005). The LHWMP report states, 
“The industry, with a few exceptions, utilizes 
the solvent perchloroethylene … as the princi-
pal cleaning agent during the process.”

The median age of dry cleaning machines 
was 10 years. One machine was less than one 
year old, while three machines were 25 years 
old (see Figure 1). Almost a quarter (23%) 
were 15 years old or more, which is the 
expected lifetime of a dry cleaning machine. 
All machines older than 13 years (a total of 
40 machines) used PERC.

On average, machines operated five or six 
days a week, usually in the morning, process-
ing an average of two to three loads per day. 
Most businesses (71%) supplemented the dry 
cleaning with some amount of wet cleaning 
(i.e., with water as the solvent), even of “dry 
clean only” fabrics. 

The shops were generally small (84% were 
less than 2,000 sq. ft. in area). Most facilities 
(77%) were part of a larger building, although 
people did not live in 84% of these buildings. 
Over two-thirds (69%) are colocated with 
businesses that sell or serve food, which is of 
potential concern because of PERC’s ability 
to contaminate fatty foodstuffs in adjacent 
buildings (Miller & Uhler, 1988). 

Dry Cleaning Industry Demographics and Cultural Characteristics

Question Response

How long the respondent owned  
the business at the current location

1–5 years: 36%
6–10 years: 20%
11–15 years: 13%
16–20 years: 18%
>20 years: 13%

Business locations Seattle: 34%
Kirkland: 10%
Other (22 cities): 56%

Number of employees 0: 26%
1: 22%
2: 24%
3: 11%
4: 5%
5–10: 8%
>10: 3%

Respondent’s race/ethnicity Korean: 84%
Caucasian: 10%
Other: 6%

Association membership Washington State Korean Dry Cleaners Association: 56%
Dry Cleaning Laundry Institute (DLI): 3%
Northwest Dry Cleaning Association and DLI: 4%
Other: 1%
DLI and other: 1%
Not specified: 4%
No membership: 32%

Dry cleaning trade publications read The Korean Cleaners Monthly: 34%
Dry Cleaning Times: 13%
Clothesline: 12%
American Dry Cleaners: 12%
Western Cleaner and Launderer : 11%
Dry Cleaning Information: 10%
Dry Cleaners: 5%
Other: 16%
Not specified: 9%
No subscriptions: 16%

TABLE 2
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Current Work Practices
The third goal was to learn about current 
work practices. Machine maintenance was 
conducted primarily by the business owner 
(79%). Although the U.S. EPA’s National Per-
chloroethylene Air Emission Standards for 
Dry Cleaning Facilities requires PERC-using 
businesses to use a PERC vapor leak detec-
tor (or “sniffer”), the majority (69%) did not 
own or use such a device.

Although most respondents suggested that 
both respiratory protection (83%) and gloves 
(95%) were worn when the still bottoms are 
removed from the machine, the type of PPE 
used was often not appropriate. Although 
39% of individuals who used respiratory pro-
tection used respirators with charcoal filters, 
an equivalent number used dust masks, even 
though those are not designed to provide 
protection from exposure to solvent vapors. 
Similarly, although 53% used reusable chem-
ical-resistant gloves when cleaning out the 
still bottoms, 26% used latex gloves, which 
may not be adequate to protect against der-
mal exposures to complex solvent mixtures.

The majority (98%) of respondents 
reported that the still bottoms in their shop 
are hauled by a licensed hazardous waste 
carrier, which is the preferred method of dis-
posal. The majority reportedly also managed 
their separator water appropriately, with 51% 
evaporating the water and disposing of the 
solvent, 32% having it hauled by a licensed 
hazardous waste vendor, and 17% using a 
carbon absorption system. It is noteworthy, 
however, that one business suggested that 
they disposed of this waste illegally by pour-
ing it on the ground.

Business Owners’ Perceptions and Needs
The fourth goal of the study was to learn 
about business owners’ perceptions and 
needs concerning health and environmental 
protection. Data are presented in Table 4. 
Seventy-six percent of respondents who own 
a PERC machine said they were not consider-
ing buying a non-PERC machine in the next 
year. The vast majority of respondents (76%) 
cited financial considerations as the primary 
reason they would not switch from PERC 
to an alternative solvent. In addition, many 
respondents were not ready to replace equip-
ment that operates well. Many also suggested 
that alternative solvents do not clean as well 
as PERC.

Of the 34% who said they are considering 
replacing their current PERC machine with 
an alternative solvent, 36%, were considering 
wet cleaning, 32% were considering hydro-
carbon, 20% were considering glycol ethers, 
and 16% were considering liquid silicone.

When asked to explain why they had 
switched from PERC, shops using alternative 
solvents said they were motivated primarily 
by environmental issues (59%). Only about 
one-third of respondents cited health con-
cerns as a reason for switching. Other reasons 
cited include the costs associated with waste 
disposal and the prospect of more stringent 
regulations governing PERC usage.

When asked if they believe that PERC can 
cause health problems, 44% of respondents 
did not know or did not have an opinion. 
Only about one-quarter believed health prob-
lems are associated with using PERC. Most 
respondents who suggested any problems 
with PERC believed that it is simply an irri-
tant, causing headaches or dizziness. 

When asked what they think are the great-
est challenges to running a profitable dry 
cleaning business that is also healthy and 
environmentally friendly, 36% cited the costs 
associated with buying or maintaining equip-
ment and supplies. 

Dry Cleaning Business Characteristics

Question Response

Type of solvent used in primary dry cleaning machine PERCa: 69%
Hydrocarbon: 21%
Glycol ethers: 4%
Liquid silicone: 4%
Liquid CO2: 1%
Other: 1%

Area of dry cleaning shop <1,000 sq. ft: 3%
1,000–1,999 sq. ft: 81%
2,000–2,999 sq. ft: 12%
>3,000 sq. ft: 4%

aPerchloroethylene. 
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Outreach and Intervention
The fifth goal of the study was to gather data 
to inform additional intervention strategies. 
Data are presented in Table 5. Fifty-seven 
percent of respondents requested technical 
assistance from LHWMP. 

When asked what government agencies and 
programs could do to help improve the safety, 
health, and environmental performance of dry 
cleaning businesses, 42% requested financial 
assistance, particularly to assist with purchas-
ing new machines and equipment. Interest-
ingly, even more respondents (45%) requested 
training and education, particularly concern-
ing health and safety.

Reflecting the demographics of this indus-
try, 81% of respondents preferred to read tech-
nical and educational information in Korean; 
29% said they prefer information in English.

Conclusion and 
Recommendations
The health and safety deficiencies noted in 
the dry cleaning industry are typical of those 
observed in previous studies of the auto body 
industry (Whittaker & Reeb-Whitaker, 2009) 
and other small businesses (National Institute 
for Occupational Safety and Health, 1999). 

Education and Technical Assistance
The finding that the majority of dry clean-
ers are owned by Korean-speaking individu-
als compounds the difficulties in improving 
the health and environmental performance 
of this industry because of potential language 
and cultural barriers. Despite these chal-
lenges, the dry cleaning community in King 
County appears receptive to education and 
outreach efforts. For example, almost one-

half of respondents suggested a need exists 
for more government-sponsored training and 
education, exceeding the number who felt 
government should provide funds or other 
financial assistance. 

Considering the resource limitations faced 
by state and local government programs, pro-
viding adequate technical assistance poses a 
significant challenge. Providing information 
to the dry cleaning community in a culturally 
appropriate manner is also challenging, but of 
paramount importance. In addition, any rec-
ommendations must be sufficiently specific to 
have the greatest impact. For example, many 
respondents were concerned about the lack of 
certainty regarding the safety of the alternative 
solvents and were requesting explicit recom-
mendations from government agencies. 

Dry cleaners would benefit from accessible 
information about the toxicity of PERC and 
how to protect against solvent exposure. Many 
dry cleaners do not believe PERC is hazardous 
or they view it as an irritant and are not aware 
that it is a probable carcinogen. Although 
respondents indicated that gloves and respi-
rators were used, field observations suggest 
that those items, while available, frequently 
were not used. This finding is consistent with 
a 1999 study that found that although PPE 
was available, it typically was not used or used 
improperly (Goldenhar et al., 1999). Many 
dry cleaners understand that they should be 
using gloves and respiratory protection, but 
they do not understand how respirators func-
tion or why dust masks are inadequate.

Although most business owners maintain 
their own machines, field observations sug-
gest that many would benefit from training on 
how to do so properly. For example, project 
staff observed an owner who had attempted 
to affix a failing gasket using rubber cement. 
The PERC vapors subsequently dissolved the 
rubber cement, rendering the repair ineffec-
tive. Dry cleaners would also benefit from 
education about the reasonable lifecycle of 
a dry cleaning machine and guidance about 
how to include equipment replacement costs 
into their capital budgets.

LHWMP has learned that the success of 
its outreach efforts hinges upon its ability to 
work through the local dry cleaning associa-
tions, provide materials in Korean and Eng-
lish, make repeated contact, and engage in 
face-to-face conversations with individual 
dry cleaners. This is particularly important 

Perceptions about Health and Environmental Protection

Question Response

Reasons preventing PERCa-using dry cleaners  
from buying a non-PERC machine

Financial barriers: 76%
Current machine in good condition: 21%
Alternatives not as good: 13%
Leaving business soon: 3%
Own a hydrocarbon machine: 3%
Lack of information: 1%

Reasons for switching to an alternative solvent Environment: 59%
Health: 27%
Landlord requirement: 22%
Better cleaning: 11%
PERC cost/regulation: 11%
PERC odor: 8%
Machine age: 5%
Customer perception: 3%
To be “chemical free”: 3%

Challenges to running a safe, profitable,  
and environmentally friendly business

Equipment/supply costs: 36%
Need for better/safer alternatives: 9%
Lack of education/training: 9%
General management challenges: 9%
Taxes, fees, and regulations: 7%
General financial difficulties: 7%
Waste disposal fees: 4%
Lack of public concern about environmental  
issues: 6%
Nothing: 6%
Other/don’t know: 15%

aPerchloroethylene.

TABLE 4
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because of the high turnover in ownership. 
Many respondents indicated they would 
like educational opportunities provided in a 
seminar format, underscoring the need for a 
hands-on, interpersonal approach.

Given the substantial capital investment 
required to purchase and install new dry 
cleaning systems, another approach is to 
provide funding for businesses to make the 
transition from PERC. For example, the New 
Jersey Department of Environmental Protec-
tion provides grants of up to $25,000 to busi-
nesses for dry cleaning equipment upgrades 
(New Jersey Department of Environmental 
Protection, 2011). Preliminary discussions 
with local dry cleaning business owners in 
King County revealed considerable enthu-
siasm for such a program, with several sug-
gesting that a grant of this magnitude would 
allow them to upgrade their equipment 
almost immediately. Consequently, LHWMP 
recently implemented a pilot program to 
award grants of up to $20,000 to several dry 
cleaners to facilitate the replacement of PERC 
machines. Other financial mechanisms could 
include low-interest loans or revolving funds 
designed specifically for small businesses 
administered either by local banks or govern-
ment agencies.

Landlords and property owners are in a posi-
tion to exert considerable pressure on PERC-
using dry cleaners that operate within their 
buildings. Efforts could be directed towards 
these individuals by focusing on increased 
awareness of their liability should a business 
contaminate nearby environmental media. 

Regulatory Options
Many local dry cleaners are not regulated by 
the DOSH program and are ineligible for con-
sultation advice from L&I’s industrial hygiene 
staff. Therefore, L&I should consider extend-
ing the protections afforded by the WISH Act 
to owner-operated businesses that do not pay 
into the state’s industrial insurance program.

One of the most effective mechanisms by 
which PERC exposures can be reduced is 
banning its use as a dry cleaning solvent. The 
state of California is phasing out the use of 
PERC in dry cleaning, and officials in Illinois 
announced that they are also considering sim-
ilar restrictions (Hawthorne, 2010). In addi-
tion, U.S. EPA’s National Perchloroethylene Air 
Emission Standards for Dry Cleaning Facili-
ties specifies a phase-out of PERC-using dry 

cleaners in facilities colocated with residential 
units. Several jurisdictions have adopted more 
stringent requirements than those specified 
by U.S. EPA. For example, the state of Maine 
extended the definition of “colocation” to 
include daycare centers; health care facilities; 
prisons; elementary, middle, or high schools; 
children’s preschools; senior centers; youth 
centers; or other facilities inhabited by chil-
dren or the elderly (State of Maine, Depart-
ment of Environmental Protection, Bureau of 
Air Quality, 2011).

Regulation could also have a substantial 
impact on public awareness and demand. 
Many customers do not understand that dry 
cleaning involves applying solvents to their 
clothes and other fabrics. Customers are 
likely not aware of the health concerns asso-
ciated with dry cleaning solvents or know 
which alternatives are the safest or most 
environmentally friendly. The issue is further 
compounded by many businesses claiming to 
be “green” based on recycling practices rather 

than solvent properties. To increase public 
awareness, efforts could be directed towards 
requiring that all dry cleaners display the type 
of solvent they use on the door or window of 
their business. This signage could alert cus-
tomers to the type of solvent in use as well as 
any associated health concerns.

Improving Scientific Understanding
A final recommendation is for an independent 
review of the toxicology and environmental 
fate of the alternative dry cleaning solvents. 
Local government entities and businesses 
urgently need reliable information about 
“safer alternative” solvents and other prod-
ucts. This need has been highlighted by the 
recent finding of neurological disease in dry 
cleaners who adopted 1-bromopropane as a 
solvent alternative to PERC (Blando, Schill, 
De La Cruz, Zhang, & Zhang, 2010; Centers 
for Disease Control and Prevention, 2008). 
In addition, a new dry cleaning technology 
has recently been introduced to the U.S. from 

Data to Inform Intervention Strategies

Question Response

How respondents would spend $500  
in matching funds

Improving maintenance of existing machine: 48%
Purchasing a “sniffer” or PERCa detector: 35%
Improving the ventilation in my shop: 28%
Improving spill management/containment around 
equipment: 24%
Purchasing personal protective equipment: 21%
Other: 3%
Would not use the matching funds: 11%

How government agencies and programs  
could help

Financial assistance (all): 42%
New machine/equipment: 24%
General: 10%
Waste disposal: 4%
Health insurance: 4%
Training and education (all): 45%
Health and safety training and education: 32%
Training and endorsement of specific technologies  
or brands: 8%
Help increase public/customer awareness: 4%
More regulation (all): 10%
More inspections/enforcement: 6%
Tighter zoning restrictions: 4%
Don’t want government help/interference: 6%
Other/don’t know: 17%

aPerchloroethylene.

TABLE 5
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Europe. Known as “System K4,” this process 
uses a solvent called “Solvon K4,” which is 
primarily dibutoxymethane (or butylal). To 
our knowledge the only toxicological data 
for this solvent have been generated by the 
manufacturer (Kreussler & Co.).
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Introduction
The disproportionate location of environ-
mental hazards in low-income commu-
nities and communities of color is often 
referred to as environmental injustice (Bul-

lard, 1994; Bullard & Johnson, 2000). This 
may occur due to specific targeting, or it 
may be a consequence of historical land 
use patterns, land prices, or other struc-
tural factors arising out of inequalities of 

race and class (Morello-Frosch Pastor, Por-
ras, & Sadd, 2002; Norton et al., 2007; 
Wilson, Howell, Wing, & Sobsey, 2002; 
Wing, Cole, & Grant, 2000). Communi-
ties near waste disposal sites or industries 
that release harmful pollutants or other 
environmental hazards usually lack the 
financial resources and institutional con-
nections to conduct research into sources 
and levels of contamination. It can there-
fore be difficult to improve understanding 
of the extent to which low-income com-
munities and communities of color may be 
disproportionately affected. Such research 
may help strengthen community organiz-
ing efforts and actions to encourage policy 
change and compliance with public health 
standards. Although partnerships with 
researchers can help communities gain 
access to research and build capacity, the 
interests of relatively privileged research 
institutions as well as the career interests of 
researchers may conflict with the needs of 
communities facing environmental injus-
tices. This potential for conflict has led 
to the development of principles to help 
communities prevent harm and maximize 
potential for research to improve commu-
nity welfare (Heaney et al., 2011; Heaney, 
Wilson, & Wilson, 2007; Israel, Eng, 
Schulz, Parker, & Satcher, 2005; Minkler, 
Vasquez, Tajik, & Petersen, 2008; O’Fallon 
& Dearry, 2002; Parker et al., 2003; Wil-
son, Bumpass, Wilson, & Snipes, 2008).

Abst ract  The historically African-American Rogers-Eubanks 

community straddles unincorporated boundaries of two municipalities 

in Orange County, North Carolina, and predates a regional landfill sited 

along its border in 1972. Community members from the Rogers-Eubanks 

Neighborhood Association (RENA), concerned about deterioration of 

private wells and septic systems and a lack of public drinking water and 

sewer services, implemented a community-driven research partnership with 

university scientists and community-based organizations to investigate 

water and sewer infrastructure disparities and the safety of drinking and 

surface water supplies. RENA drafted memoranda of agreement with 

partners and trained community monitors to collect data (inventory 

households, map water and sewer infrastructure, administer household 

water and sewer infrastructure surveys, and collect drinking and surface 

water samples). Respondents to the surveys reported pervasive signs of well 

vulnerability (100%) and septic system failure (68%). Each 100-m increase 

in distance from the landfill was associated with a 600 most probable 

number/100 mL decrease in enterococci concentrations in surface water 

(95% confidence interval = -1106, -93). Pervasive private household water 

and sewer infrastructure failures and poor water quality were identified in 

this community bordering a regional landfill, providing evidence of a need 

for improved water and sanitation services.

Public Infrastructure Disparities 
and the Microbiological and 
Chemical Safety of Drinking 
and Surface Water Supplies in a 
Community Bordering a Landfill

5 tables, 2 figures 
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Residents of the historically African-Amer-
ican Rogers-Eubanks community located 
in Orange County, North Carolina, which 
borders the Orange County regional land-
fill, have expressed concerns about a lack 
of basic amenities including public services 
such as regulated public drinking water and 
sewer service; storm water management; 
paved roads and sidewalks; community light-
ing; curbside solid waste collection; and 
emergency medical, fire, and police protec-
tion services (Campbell, 2007). Since 1972, 
Rogers-Eubanks community residents have 
requested connections to regulated public 
water and sewer services as well as assess-
ments of the vulnerability of private wells, 
the failure of onsite septic systems, and the 
microbiological and chemical safety of drink-
ing and surface water supplies in their com-
munity. The objective of our study was to 
investigate the lack of regulated public drink-
ing water and sewer services and to assess the 
microbiological and chemical safety of house-
hold drinking water and surface water sup-
plies following community-driven research 
methods (Heaney et al., 2007, 2011). 

Methods
Below, we discuss the procedures to map 
water and sewer infrastructure disparities, 
inventory households, assess the prevalence 
of vulnerability and failure characteristics of 
household water and sewer infrastructure, 
evaluate the microbiological and chemical 
safety of drinking and surface water supplies, 
and sustain partnerships between the Rogers-
Eubanks Neighborhood Association (RENA) 
and researchers at the University of North 
Carolina at Chapel Hill.

Mapping the Rogers-Eubanks 
Community, the Landfill, and Basic 
Amenities Disparities
GIS maps were created based on commu-
nity members’ historical knowledge of their 
community boundaries. Since 1972, RENA 
community members have served on local 
government task forces to develop consen-
sus on community benefits for hosting the 
regional landfill and to define a boundary 
area of the predominantly African-Ameri-
can community for enhancement-planning 
purposes (most task forces defined com-
munity boundaries to facilitate cost estima-
tion to provide services to RENA commu-

nity members). The “Rogers Road Historic 
Area” was created and maps were produced. 
These task force maps, GIS data files, and 
residents’ knowledge were combined to map 
tax parcels and regulated public drinking 
water and sewer mains (as of November 
2007) in the Rogers-Eubanks community. 
U.S. Census data (from 2000) on percentage 
African-American at the block level (Census 
blocks 1000, 1001, and 2020) were used 
to depict the racial composition of census 
blocks that bisect the community compared 
to census blocks surrounding the commu-
nity. Property value data (from April 2007) 
were obtained from Orange County, North 
Carolina, tax parcel records. GIS maps were 
created using ArcMap.

Survey of Household Water and 
Sewer Infrastructure Survey
Since 1972, residents of the Rogers-Eubanks 
community have searched public records, 
organized residents, and distributed peti-
tions to investigate water and sewer infra-
structure concerns. Rogers-Eubanks com-
munity residents formed a partnership with 
scientists at the University of North Caro-
lina at Chapel Hill (UNC) and student mem-
bers of the Daniel A. Okun chapter of Engi-
neers Without Borders (EWB). Community 
residents also partnered with the commu-
nity-based organizations North Carolina 
Environmental Justice Network (NCEJN) 
and the West End Revitalization Associa-
tion (WERA) to seek guidance to establish 
RENA, a 501c3 organization. 

To inform recruitment planning, RENA 
and its partners inventoried households by 
reviewing an August 2008 list of tax parcels 
located in the Rogers-Eubanks community 
as compiled by the local county water and 
sewer authority. RENA tabulated the num-
ber of parcels with and without connec-
tions to regulated public water and sewer 
service, cross-referencing this list with 
community members’ input to exclude 
vacant parcels and households recently 
built by Habitat for Humanity. RENA mem-
bers performed outreach to households on 
the inventory list by going door-to-door 
and calling residents to inform them about 
the study partnership and survey and by 
inviting residents to attend community 
meetings describing the study. Study bro-
chures were distributed door-to-door and 

in person at community meetings held at 
a local church. RENA community members 
administered surveys to households that 
responded with interest.

Household survey questions were adapted 
from a survey developed by WERA, a com-
munity-based partner of RENA (Heaney 
et al., 2011), and covered information on 
household demographics such as race/eth-
nicity, age, average annual income, number 
of household occupants, rental/ownership 
status, age of the home, and length of resi-
dence within home. Guidelines of the World 
Health Organization (WHO, 1994), the 
North Carolina Department of Environment 
and Natural Resources (NCDENR, 2012), 
and Orange County Health Department’s 
Division of Environmental Health Services 
(OCHD, 2008) were used to evaluate signs 
of the following:
1.) Well vulnerability, defined as reports of 

one or more of the following: failure of the 
well pump; well water has a cloudiness, 
tastes bad, or smells bad; and history of 
disinfection of the well with chlorine.

2.) Septic system failure, defined as reports of 
one or more of the following: septic tank 
pumping frequency of at least once a year; 
septic discharge making the yard wet dur-
ing nonrainfall periods; and septic system 
backup into the home.
The household survey also included ques-

tions designed to assess residents’ willingness 
to connect to municipal services, ability to 
pay a monthly water and sewer bill, will-
ingness to sign a petition to be annexed by 
nearby towns, influences on decisions related 
to annexation (e.g., connection to water and 
sewer services, access to community develop-
ment block grant [CDBG] funds, right to vote 
in town elections, voice in zoning of prop-
erty), and willingness to sign a petition to 
create a neighborhood conservation district 
as a strategy to ease possible tax increases 
from annexation.

Drinking and Surface Water Sample 
Collection and Analysis
Teams of RENA community monitors 
(CMs), UNC scientists, and EWB members 
were trained in the aseptic method of water 
sample collection as described in the 20th 
edition of the American Public Health Asso-
ciation’s (APHA’s) Standard Methods for the 
Examination of Water and Wastewater (APHA, 
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1998). Drinking water samples were drawn 
from an indoor faucet, outdoor spigot, or 
from the well pump spigot after running 
the water for three minutes. Drinking water 
samples were collected at households using 
private wells and those using regulated pub-
lic water service. A surface water sample col-
lection dry run was completed in May 2009 
and weekly surface water samples were col-
lected between June and July 2009 at vary-
ing distances from the landfill. GPS coordi-
nates were recorded (latitude and longitude) 
for each surface water sampling location. 

Each water sample was assigned a unique 
alphanumeric code before transport at 4°C 
to the laboratory for analysis. 

Physical, Microbiological, and 
Chemical Measurements 
Turbidity was measured in nephelomet-
ric turbidity units (NTU) using the Hach 
2100N turbidimeter. Fecal coliforms and 
E. coli were measured using the Colilert 
IDEXX Quanti-Tray most probable number 
(MPN) assay. Enterococci were enumerated 
using the Enterolert IDEXX Quanti-Tray 

MPN assay. The North Carolina Division 
of Water Quality laboratory performed alu-
minum, arsenic, barium, cadmium, copper, 
chromium, nickel, lead, selenium, silver, 
and volatile organic compounds analyses of 
water samples following standard methods 
(U.S. Environmental Protection Agency 
[U.S. EPA], 1996a, 2006a, 2007a, 2007b). 
A state-certified commercial laboratory 
performed total organic carbon analyses 
of surface water samples following stan-
dard methods (APHA, 1998). The North 
Carolina Department of Agriculture and 

Distribution of regulated Public Water and Sewer Mains and Percentage african-american by Census Block 
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Consumer Services (NCDACS) laboratory 
performed analyses of ammonia, chlorine, 
iron, magnesium, manganese, nitrate, pH, 
phosphorus, potassium, total alkalinity, 
zinc, and hardness in drinking and sur-
face waters in accordance with NCDENR 
specifications and methods for routine soil 
and solutions reports (NCDACS, 2012; 
NCDENR, 2005a, 2005b).

Statistical Analysis
Two-sample exact tests were used to evalu-
ate differences in mean turbidity (NTU) 
and median fecal indicator bacteria (FIB) 
(MPN/100 mL) levels in private well water 
compared with public water samples (Stokes, 
Davis, & Koch, 2001). Binary variables, 
based on U.S. Environmental Protection 
Agency (U.S. EPA) national primary drink-

ing water standards maximum contaminant 
limits (MCLs) set by the Safe Drinking Water 
Act Amendments of 1996 (U.S. EPA, 1996b) 
and NCDENR groundwater quality standards 
(NCDENR, 2005a), were created for turbid-
ity (>1.0 vs. ≤1 NTU), fecal coliforms (≥1 
vs. <1 MPN/100 mL), and E. coli (≥1 vs. <1 
MPN/100 mL). Although no drinking water 
quality guideline exists for enterococci, a 
binary variable was created for enterococci 
(≥1 vs. <1 MPN/100 mL). A binary index 
variable was created to reflect when samples 
exceeded one or more of the drinking water 
quality standard MCLs for turbidity, fecal 
coliforms, or E. coli. Wilcoxon and Fisher’s 
exact tests (Stokes et al., 2001) were used to 
evaluate the statistical significance of associa-
tions (two-tailed tests) between each binary 
drinking water fecal indicator variable (tur-
bidity, fecal coliforms, E. coli, and entero-
cocci) and binary variables for drinking water 
type (e.g., private well vs. public water) and 
septic system failure (i.e., yes vs. no), respec-
tively (Stokes et al., 2001). Randomization 
was not used in the study design, therefore 
reported p-values should not be interpreted 
as reflecting the probability that the results 
would be observed by chance under the null 
hypothesis that no difference exists between 
the groups being compared.

Binary variables based on U.S. EPA and 
NCDENR recreational freshwater quality 
criteria were created to assess the frequency 
with which microbiological and chemical cri-
teria and standards were exceeded in weekly 
surface water samples. Fixed effects linear 
regression models, conditioned on sampling 
location, were used to evaluate the associa-
tion between weekly measures of concentra-
tions of surface water quality parameters with 
increasing distance from the landfill (Allison, 
2005). Statistical analyses were completed 
using SAS version 9.

Results

Mapping Regulated Public Water and 
Sewer Services in the Rogers-Eubanks 
Community 
Figure 1 shows the boundary of the Rogers 
Road Historic Area (in a solid black line), 
which is the area of the Rogers-Eubanks com-
munity delineated by local governments for 
enhancement planning purposes. Regulated 
public water and sewer mains are depicted as 

total tax Parcel Value Within and Surrounding the orange County 
regional Landfill and Historic roger-Eubanks Community
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Orange Water and Sewer Authority (OWASA) 
water and sewer mains, respectively. Figure 
1 shows a large network of regulated public 
drinking water and sewer mains surround-
ing the Rogers Road Historic Area, with 
some extensions bisecting the community. 
The OWASA water mains that extend into 
the Historic Rogers Road Area south of the 
Orange County regional landfill (Figures 1 
and 2) have provided some households access; 
however, service connections remain out of 
reach for some Rogers-Eubanks community 
members. Census data on blocks 1000 (60% 
African-American) and 2020 (64% African-
American) cover the majority of the area of the 
Rogers Road Historic Area. Census block 1001 
(10% African-American) bisects the western 
area of the Rogers Road Historic Area (Fig-
ure 1) and is weighted disproportionately by 
a large non-African-American population in 
new high-density developments at the south-
ern area of census block 1001. The Rogers 
Road Historic Area’s proximity to the Orange 
County regional landfill is also depicted (Fig-
ure 1). Figure 2 displays total tax parcel value 
data from April 2007, illustrating a geographic 
pattern of depressed total tax parcel value that 
encompasses the Rogers Road Historic Area. 

Survey of Household Water  
and Sewer Infrastructure 

Household Recruitment and Demographic 
Characteristics
RENA formed 11 partnerships with univer-
sity, community-based, and other service 
organizations, and trained six CMs to col-
lect environmental data. RENA identified 
73 households located in the historic Afri-
can-American Rogers-Eubanks community. 
Of the 73 identified households, 38 (52%) 
responded positively to RENA’s outreach 
activities. Of these 38 households, a total of 
27 respondents (71%) completed a house-
hold survey, with one adult household mem-
ber providing responses for additional house-
hold members. A total of 58 individuals lived 
in the 27 households surveyed. Twenty-six 
(96%) respondents reported African-Amer-
ican race/ethnicity and one (4%) reported 
Caucasian race. Just over one-third of the 
respondents were above the age of 65. Thir-
teen respondents reported an annual house-
hold income of <$30,000 and 23 reported 
two or more people living in the household. 

Six respondents (out of 27) reported that 
they had a job or occupation, which included 
keeping house or going to school, as well as 
working for pay or profit. Forty-one percent 
of the homes were built 30 or more years ago 
and nearly half of respondents reported living 
in their home for 30 years or longer (Table 1). 

Vulnerability of Household Wells and Failure 
of Private Household Septic Systems
Seventeen households (52%) reported hav-
ing an operating private well, of which seven 
reported using a private well as their primary 
drinking water source. The median year of 
well construction was 1962 (with the oldest 

Demographic Characteristics of Households Surveyed  
in a Community Bordering a regional Landfill  

Characteristic # %

Households in the Rogers-Eubanks community 73 100
Households responding to outreach 38 52
Households responding to survey 27 71
Race/ethnicity

Caucasian 1 4
African-American 26 96

Age group (yrs.)
18–<35 0 0
35–<45 1 4
45–<55 8 31
55–<65 7 27
≥65 10 38
Not given 1 4

Number of household occupants
1 5 21
2 10 42
3 4 17
4 4 17
5 5 4
Not given 3 11

Annual household income
<$20,000 6 29
$20,000–<$30,000 7 33
$30,000–<$40,000 5 24
$40,000–<$50,000 1 5
≥$50,000 0 0
Don’t know 2 10
Not given 6 22

Number of years occupant lived in the household
<1 1 4
2–<5 3 12
5–<10 2 8
10–<20 5 19
20–<30 2 8
≥30 13 50
Not given 1 4

Homeownership status
Rent 1 4
Own 26 96

TABLE 1
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constructed in 1949 and the most recent in 
2005). Signs of well vulnerability were com-
mon and included failure of the well pump 
(14 of 17); a cloudiness, bad taste, or bad 
smell of well water (14 of 17); and a history 
of disinfection of the well with chlorine or 
another chemical (6 of 17). All 17 house-
hold well owners surveyed reported one or 
more of these three signs of well vulnerability 
(Table 2). 

Twenty-two households (78%) reported 
having a private onsite septic system. The 
median year of septic system construction 
was 1971 (with the oldest constructed in 
1926 and the most recent in 2008). Signs 
of septic system failure were common. Five 
households reported a septic tank pumping 
frequency of at least once a year, two reported 
septic discharge making the yard wet, six 
reported septic backup into the home, and 19 
reported septic system malodor. Fifteen of 22 
septic system users surveyed reported one or 
more signs of septic system failure. Of the 15 
households with private septic systems and 
operating wells, 10 (67%) had one or more 
signs of well vulnerability and one or more 
signs of septic system failure (Table 2).

Willingness to Connect to Water  
and Sewer Services
Survey respondents reported that if a con-
nection could be provided to them free of 
charge, they would be willing to connect to 
the following: public water only (1/28); pub-
lic sewer only (5/28); both (18/28); neither 
(2/28), or didn’t know whether they would 
be willing to be connected (1/28). Just over 
half (15/27) of respondents said that if they 
were connected, they could afford to pay a 
monthly water and sewer bill. Just under half 
of respondents (13/26) said that they would 
be willing to sign a petition to be annexed into 
town limits and 6/26 said they didn’t know if 
they would be willing. Reasons respondents 
provided as influencing their decision about 
annexation included possibility of future con-
nection to regulated public water and sewer 
services (8/13); access to CDBG funding for 
home repairs such as winterizing (10/13); 
right to vote in town elections (10/13); and 
voice in zoning of property (11/13). Eleven 
of 25 respondents reported needing urgent 
home repairs including plumbing (4/11), 
roof (4/11), windows/doors/winterizing 
(4/11), ceiling (3/11), floors (2/11), electrical 

Drinking Water and Sewage Disposal System Characteristics at 
Households Surveyed in a Community Bordering a regional Landfill

Characteristic # %

Household drinking water source (N = 27)
Regulated public water 20 74
Private well 7 26

Households with an operating private well (N = 27)
Yes 17 63
No 9 33
Not given 1 4

Year of well construction (n = 17)
Before 1950 1 6
1950–<1975 6 35
1975–<1995 4 23
1995–present 1 6
Don’t know 1 6
Not given 4 24

History of well pump failure (n = 17)
Yes 14 82
No 1 6
Don’t know 1 6
Not given 1 6

Well water is cloudy, tastes bad, or smells bad (n = 17)
Yes 14 82
No 3 18

History of chemical treatment of well water (n = 17)
No 8 47
Chlorine or other chemical 6 35
Don’t know 3 18

Household wells with one or more signs of vulnerability (n = 17)
Yes 17 100
No 0 0

Household sewage disposal system (n = 17)
Connected to regulated public sewage 5 19
Private septic system 22 81

Year of septic system construction (n = 22)
Before 1930 1 5
1930–<1950 1 5
1950–<1970 7 33
1970–<1990 4 19
1990–present 6 20
Don’t know 2 10
Not given 1 5

Septic tank pumping frequency (n = 22)
Less than once a year 13 59
At least once a year 5 23
Don’t know 3 14
Not given 1 5

TABLE 2

continued on page 30
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(2/11), and disability ramp (2/11). Eight of 
27 respondents reported that they would be 
willing to sign a petition to create a neigh-
borhood conservation district as a strategy 
to ease possible tax increases as a result of 
annexation, but over half (15/27) said they 
did not know whether or not they would be 
willing to sign such a petition.

Microbiological Safety of Household 
Drinking Water
Drinking water samples were collected from 
20 households in the Rogers-Eubanks com-
munity: 12 households with private wells and 
8 households with a regulated public drink-
ing water supply. The FIB fecal coliforms, E. 
coli, and enterococci were detected in private 
wells, but not in regulated public drinking 
water (Table 3). The presence of fecal coli-
forms, E. coli, and enterococci was observed 
in 5/12, 1/12, and 1/12 private wells, respec-
tively (Table 3). Mean turbidity of private 
well water samples was 28 NTU versus 0.7 
NTU for public water (p = .0005) (Table 3). 
Of the 12 wells sampled, 8 wells had turbid-
ity levels higher than standards set for public 
water utilities (1.0 NTU) (U.S. EPA, 2006b). 
Using a binary index variable of MCL viola-
tions for turbidity, fecal coliforms, and E. coli, 
all 12 private well water samples exceeded 
at least one or more national primary drink-
ing water standards (U.S. EPA, 2006b), com-
pared with only one of the regulated public 
drinking water samples (turbidity MCL vio-
lation only) (p = .0001). We did not observe 
evidence that microbiological and turbidity 
drinking water measures were associated 
with household septic system failure (data 
not shown). 

Chemical Safety of Household 
Drinking Water
Methyltert-butylether (MTBE) (0.7 µg/L), 
trichloroethene (2 µg/L), 2,6-di-tert-butyl-
quinone (2.3 µg/L), and 1,2-dichloropro-
pane (2 µg/L) were detected in one private 
well. Another private well had measureable 
amounts of MTBE (2.2 µg/L) and one other 
well had measureable amounts of 1,1-dichlo-
roethane (0.6 µg/L) (Table 3). Levels of 
MTBE, trichloroethene, 2,6-di-tert-butylqui-
none, 1,2-dichloropropane, and 1,1-dichlo-
roethane were all below federal (U.S. EPA, 
2006b) and North Carolina (NCDENR, 
2005a) drinking water quality standards.

Nitrate levels in wells were below the fed-
eral (U.S. EPA, 2006b) and North Carolina 
groundwater standard of 10 parts per mil-
lion (ppm) (NCDENR, 2005a). Mean nitrate 
in private wells was higher than in regulated 
public water supplies (p = .0024). The high-
est nitrate level in a private well was 4.2 ppm 
and in regulated public water was 0.5 ppm. 
Mean ammonia in private wells was also 
higher than in regulated public water sup-
plies (p = .00004) (Table 3). 

Levels of aluminum, barium, cadmium, 
copper, nickel, and zinc were detected in 
private wells within current regulatory stan-
dards (U.S. EPA, 2006b). Five of 12 wells 
were above the federal recommended drink-
ing water limit of 0.3 mg/L for iron (U.S. EPA, 
2006b) and mean iron was higher in private 
wells than in regulated public water supplies 
(p = .0381). One private well (0.065 mg/L) 
exceeded the federal recommended drink-
ing water limit of 0.015 mg/L for lead (Table 
3) (U.S. EPA, 2006b). Five of 12 wells were 
above the federal recommended drinking 
water limit of 0.05 mg/L for manganese (U.S. 
EPA, 2006b). One public water sample (2.7 
mg/L) exceeded the federal recommended 
drinking water limit of 1.3 mg/L for copper 
(U.S. EPA, 2006b).

Chlorine was observed in all private well 
and regulated public water supplies at con-
centrations greater than 4.0 mg/L, the maxi-

mum residual disinfectant level set by U.S. 
EPA (2006b). Higher mean chlorine concen-
trations were observed, however, in regulated 
public water supplies compared with private 
wells (p = .0007). Disinfection by-products 
in the total trihalomethane group were 
detected more frequently and at higher mean 
concentrations in regulated public drinking 
water compared with private well water. For 
example, mean dibromochloromethane  
(p = .0361) and chloroform (p = .0361) con-
centrations were higher in regulated public 
drinking water supplies compared with pri-
vate wells. Mean pH was lower in private 
wells compared with regulated public water 
supplies (p = .00004). Of the 12 private wells 
sampled, 11 were below the recommended 
drinking water limit of 6.5 pH units, whereas 
none of the public water samples fell below 
this pH limit (p = .0002) (Table 3) (U.S. EPA, 
2006b).

Microbial Safety of Recreational 
Surface Water Supplies 
Recreational surface water supplies exceeded 
the recommended federal guideline for fecal 
coliforms (200 MPN/100 mL) in 40/40 sam-
ples, E. coli (126 MPN/100 mL) in 21/50 
samples, and enterococci (33 MPN/100 mL) 
in 43/50 samples. Twenty-one of 40, 8/50, 
and 11/50 surface water samples exceeded 
the assay upper detection limit (>2,420 

Drinking Water and Sewage Disposal System Characteristics at 
Households Surveyed in a Community Bordering a regional Landfill

Characteristic # %

Septic system makes yard wet during nonrainfall periods (n = 22)
Yes 2 9
No 20 91

Septic system backs up into the home (n = 22)

Yes 6 27

No 16 73

Households with one or more signs of septic system failure (n = 22)

Yes 15 68

No 7 32

Note. Vulnerable private household well defined as one or more of the following: history of pump failure; cloudiness, 
bad taste, or bad smell of water; or history of treatment of well. Private septic system failure defined as one or more of 
the following: septic tank pumping frequency of at least once a year; septic system makes yard wet during nonrainfall 
periods; or septic system backs up into the home.

TABLE 2 continued from page 29



 June 2013 • Journal of Environmental Health 31

 A d vA n c e m e n t  o f  t h e  Science

MPN/100 mL) for fecal coliform, E. coli, and 
enterococci, respectively (Table 4). Twenty-
nine of 50 samples exceeded the NCDENR-
recommended turbidity guideline of 50 NTU 

for protection of freshwater aquatic life and 
45/50 samples exceeded the NCDENR rec-
ommended guideline of 10 NTU for trout 
fishing waters (NCDENR, 2007).

Chemical Safety of Recreational 
Surface Water Supplies 
Levels of nitrate and ammonia were low in 
all surface water samples (Table 4). pH was 
below 6.0 in 26/40 samples, which is the 
NCDENR recommended lower limit for pro-
tection of freshwater aquatic life (NCDENR, 
2007). The NCDENR recommended lev-
els for protection of freshwater aquatic life 
(NCDENR, 2007) were exceeded for alumi-
num (50 µg/L) in 2/40 samples, copper (7 
µg/L) in 4/40 samples, iron (1 ppm) in 38/40 
samples, and manganese (200 µg/L) in 27/40 
samples. Total organic carbon was detected in 
50/50 surface water samples (range = 2.5–83 
mg/L). Disinfection byproducts and other 
volatile organics were detected at low levels 
(Table 4). 

Association Between Distance From 
Landfill and Surface Water Quality 
A 100-m increase in distance from the land-
fill was associated with a 600 MPN/100 mL 
decrease in average enterococci concentra-
tions in surface water (95% confidence inter-
val = -1106, -93) (Table 5). Concentrations 
of surface water contaminants generally 
decreased with increasing distance from the 
landfill. Associations between distance from 
the landfill and concentrations of other con-
taminants were not as strong, however, as the 
association observed for enterococci (Table 5).

Discussion
The results of our study suggest that racial 
and socioeconomic disparities exist in the 
geographic distribution of regulated public 
drinking water and sewer services (Figures 1 
and 2) and that, among households surveyed 
in the Rogers-Eubanks community, problems 
exist with drinking water and sewer infra-
structure, housing conditions, and the micro-
biological and physical-chemical safety of 
private well water and surface water supplies. 
Through this community-driven research 
approach (Heaney et al., 2007, 2011) Rogers-
Eubanks community members empowered 
themselves to establish a 501c3 community-
based organization (i.e., RENA), used memo-
randa of understanding to prioritize research 
partnerships, and developed organizational 
capacity to support environmental data col-
lection. GIS maps and household survey data 
revealed service-extension and connection 
disparities in this predominantly African-

Microbial and Chemical Contaminants in Private Well Water Versus 
Public Drinking Water at Households in a Community Bordering a 
regional Landfill

Contaminant Private Well Water Public Water

# # 
Posa

Mean  
(Min, Max)b

# # 
Posa

Mean  
(Min, Max)b

Turbidity (NTU) 12 8c 28 (0.3, 231)** 8 1c 0.7 (0.1, 4.7)**
Fecal coliforms (MPN/100 mL) 12 5 23 (0.5, 236) 8 0 –
E. coli (MPN/100 mL) 12 1 1 8 0 –
Enterococci (MPN/100 mL) 12 1 1553 8 0 –
Nitrate (ppm) 12 12 1.1 (0.1, 4.2)* 7 4 0.1 (0, 0.5)*
Ammonia (ppm) 12 12 0.5 (0.4, 0.7)*** 7 4 0.2 (0.2, 0.4)***
pHd 12 – 5.5 (4.6, 6.8)*** 7 – 8.0 (7.8, 8.2)***
Total alkalinity CaCO3 (ppm) 12 12 35 (10, 140) 7 7 45 (25, 110)
Arsenic 12 0 – 7 0 –
Aluminum 12 1 2* 7 3 1296 (0, 8300)*
Barium 12 2 2.5 (0, 28)** 7 7 29 (26, 38)**
Cadmium 12 1 2 7 0 –
Chlorine (mg/L) 12 12 8.8 (4.4, 23.8)** 7 7 18 (16, 20)**
Copper 12 12 90.8 (6.1, 510) 7 7 400 (7.6, 2700)
Iron (mg/L) 12 8 4.0 (0, 36.0)* 7 1 0.3*
Lead 12 2 6.3 (0, 65) 7 1 15
Manganese (ppb) 12 8 99.2 (0, 520)* 7 0 –
Nickel 12 0 – 7 1 20
Selenium 12 0 – 7 0 –
Silver 12 0 – 7 0 –
Zinc 12 12 135 (34, 630)* 7 6 55 (0, 250)*
1,1-Dichloroethane 12 1 0.6 7 0 –
1,2-Dichloropropane 12 1 2 7 0 –
2,6-Di-tert-butylquinone 12 1 2.3 7 0 –
Bromodichloromethane 12 0 – 7 2 3 (0, 11)
Bromomethane 12 0 – 7 0 –
Chloroform 12 1 0.17* 7 3 16 (0, 41)*
Chloromethane 12 0 – 7 0 –
Dibromochloromethane 12 0 – 7 3 0.7 (0, 1.9)*
Isopropylalcohol 12 0 – 7 0 –
Methyltert-butylether 12 2 0.2 (0, 2.2) 7 0 –
Trichloroethene 12 1 2 7 0 –

Note. NTU = nephelometric turbidity units; MPN = most probable number; ppm = parts per million;  
CaCO3 = calcium carbonate; ppb = parts per billion. 
aNumber of samples above the detection threshold unless otherwise noted. 
bUnits are μg/L unless otherwise noted. 
cProportion of samples >1 NTU.  
dStandard pH units.  
*p < .05, **p < .001, ***p < .0001.
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American community. Although regulated 
public drinking water and sewer mains 
extend to portions of the historic Rogers-
Eubanks community, some African-American 
households cannot afford construction and 
tap-on costs associated with lateral lines to 
connect to regulated public drinking water 
and sewer mains. Local governments have 
not funded lateral line connections for all 
households regardless of income. 

RENA’s household survey data collection, 
involving training community monitors to 
distribute study brochures, make door-to-
door visits and phone calls, and organize 
community meetings, resulted in slightly 
more than half of the households in the his-
toric Rogers-Eubanks community respond-
ing positively to outreach activities, and 
nearly three-quarters of those households 
responding to the survey. The strength of the 
household survey results is not necessarily 
in their representativeness of, or generaliz-
ability to, the broader Rogers-Eubanks com-
munity; rather, they demonstrate that some 
Rogers-Eubanks households do indeed have 
problems with drinking water and sewer 
infrastructure, housing conditions, and com-
pliance with microbiological and chemical 
water quality criteria and standards. 

While the sample was small (N = 27), all 
17 households with operating private wells 
reported one or more signs of vulnerability 
and 15 of 22 (68%) households with private 
septic systems reported one or more signs 
of failure. Comparison data from a county-
wide survey of 1,333 onsite septic systems 
in Orange County, North Carolina, in 1980 
showed an 11% prevalence of failure (Gray-
son, Olive, & Steinbeck, 1982). 

Turbidity, or the amount of suspended sol-
ids in water, was higher in private well water 
samples than in regulated public drinking 
water samples. This is important because 
pathogenic bacteria and viruses can attach 
to suspended solids and solids can also 
interfere with well disinfection techniques, 
leading to an increased risk of gastrointesti-
nal illness (Egorov, Naumova, Tereschenko, 
Kislitsin, & Ford, 2003; Morris, Naumova, 
Levin, & Munasinghe, 1996; Schwartz & 
Levin, 1999; Schwartz, Levin, & Goldstein, 
2000; Uhlmann et al., 2009; U.S. Geologi-
cal Survey, 2009). Fecal coliforms, E. coli, 
and enterococci were detected in private 
well water samples (at concentrations up to 

1,553 MPN/100 mL), but not in regulated 
public drinking water samples. These FIB 
suggest the presence of fecal contamination 
and although research has shown these FIB 
can occur at high concentrations in landfill 
leachate and groundwater (Belle, Genevois, 

Mudry, & Aleya, 2008; Fantuzzi et al., 2003; 
Li, Li, Luo, & Li, 2008), numerous other 
sources of these FIB exist in the environ-
ment (Borrego & Figueras, 1997; Field & 
Samadpour, 2007). FIB presence in drinking 
water has been associated with pathogenic 

Microbial and Chemical Contaminants in Surface Water Collected 
May to July 2009 in a Community Bordering a regional Landfill

Contaminant
 

Surface Water

# # Posa Mean (Min, Max)b

Turbidity (NTU) 50 50 202 (5.6, 1358)
Fecal coliforms (MPN/100 mL)c 40 40 1480 (13, >2420)
E. coli (MPN/100 mL)d 50 21 535 (0.5, >2420)
Enterococci (MPN/100 mL)e 50 43 759 (2, >2420)
Nitrate (ppm) 40 40 0.21 (0, 2.75)
Ammonia (ppm) 40 40 0.35 (0, 1.42)
pHf 40 – 5.9 (4.7, 7.9)
Aluminum 40 2 5035 (770, 9300)
Arsenic 40 11 2.9 (0.3, 6)
Barium 40 11 113.8 (20.4, 710)
Cadmium 8 8 0.3 (0.3, 0.3)
Chlorine (ppm) 40 39 4.7 (0, 14.5)
Chromium 40 10 5.1 (0.3, 23)
Copper 40 12 16.5 (15, 21)
Iron (ppm) 40 40 6.9 (0.9, 20.5)
Lead 40 10 5.4 (1.3, 15)
Manganese (ppm) 40 40 0.7 (0.03, 2.0)
Nickel 40 2 14 (12, 16)
Selenium 8 8 0.4 (0.3, 1.0)
Silver 8 8 0.3 (0.3, 0.3)
Zinc 40 40 20.3 (17, 27)
Total alkalinity CaCO3 (ppm) 40 40 54.6 (5, 155)
Total organic carbon (mg/L) 51 51 19 (2.5, 83)
Bromodichloromethane 40 4 0.4 (0.3, 0.6)
Bromomethane 40 1 0.36
Chloroform 40 4 2.2 (1.6, 2.6)
Chloromethane 40 7 0.3 (0.2, 0.4)
Isopropylalcohol 40 1 0.9
Naphthalene 40 3 0.5 (0.4, 0.8)
p-Isopropyltoluene 40 3 0.5 (0.2, 1.1)
Toluene 40 10 0.6 (0.3, 2.1)

Note. NTU = nephelometric turbidity units; MPN = most probable number; ppm = parts per million;  
CaCO3 = calcium carbonate.  
aNumber of samples above the detection threshold unless otherwise noted. 
bUnits are μg/L unless otherwise noted.  
cProportion of samples >200 MPN/100 mL. 
dProportion of samples >33 MPN/100 mL. 
eProportion of samples above 125 MPN/100 mL.  
fStandard pH units.
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microorganisms and gastrointestinal illness 
outbreaks (Liang et al., 2006). U.S. EPA has 
established national primary drinking water 
standards (U.S. EPA, 1996b, 1998, 2006b) 
for public water systems based on turbid-
ity, fecal coliforms, and E. coli, and a higher 
prevalence of turbidity MCL violations was 
observed in private well water samples than 
in public drinking water samples. Failure of 
private septic systems did not appear to be 
related to measures of drinking water quality, 
although these results should be interpreted 
with caution due to the small sample size 
(data not shown). 

Inorganic and volatile organic chemicals in 
drinking and surface water supplies sampled 
were generally detected below recommended 
levels for protection of human health and 
freshwater aquatic life (NCDENR, 2005, 
2007; U.S. EPA, 1986, 2006b). The presence 
of MTBE, trichloroethene, and other volatile 
organic chemicals in well water in the Rogers-
Eubanks community, however, suggests that 
further investigation of groundwater quality 
and provision of improved water sources may 
be advisable. 

We observed an association between 
increasing distance from the landfill and 
decreasing levels of enterococci in surface 
waters sampled. The sources of FIB in sur-
face waters are diverse, however, and can 
also include failing septic systems, runoff, 
and domestic and wild animals. Although 
rainfall can influence levels of FIB in surface 
waters, little variability exists in precipita-
tion across the small sampling area of the 

Rogers-Eubanks community. We did not aim 
to evaluate specific sources of contamination 
but rather to assess the general microbio-
logical and chemical quality of surface water 
supplies sampled in the Rogers-Eubanks 
community. Tests of soil at the junction of 
two stormwater outfall pipes encompassing 
drainage to surface water downstream of an 
unlined construction and demolition land-
fill and a lined municipal solid waste landfill 
in the Rogers-Eubanks community revealed 
the presence of arsenic, chromium, lead, 
nickel, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoran-
thene, benzoic acid, chrysene, fluoranthene, 
indeno(1,2,3,-cd)pyrene, and pyrene (data 
not shown).

The lack of basic amenities is emerging as 
a national issue in low-income communi-
ties of color and has been tied to historical 
and ongoing institutional racism (Johnson, 
2008; Smyth, 2008; Wilson, 2009; Wilson, 
Bumpass et al., 2008). Community-based 
organizations across the southern U.S. often 
face substantial challenges for data collection 
to assess the extent of problems with pri-
vate water and sewer infrastructure services. 
Marginalized and underserved residents of 
color often harbor mistrust of state envi-
ronmental protection agencies, local health 
departments, elected officials, and academic 
researchers attempting to investigate private 
household drinking water and sewer infra-
structure problems (Wilson, Bumpass et al., 
2008). Residents may fear condemnation of 
their property if violations are discovered. 

This presents substantial barriers to achiev-
ing high participation in research to charac-
terize the extent of drinking water and sewer 
infrastructure disparities in such marginal-
ized and underserved communities (Wil-
son, Bumpass et al., 2008) and could lead to 
underestimation of the prevalence of failed 
systems and the existence of problems with 
water quality in these communities.

Conclusion
The community-driven research partnership 
between grassroots RENA community mem-
bers and academic researchers reduced some 
residents’ mistrust of the research process, 
led to participation by a population not often 
trusting of scientific research, and fostered 
collection of environmental data in a com-
munity bordering a landfill and lacking basic 
amenities. Data collected by the partnership 
revealed a disconnect between community 
drinking water and sewer infrastructure con-
ditions and local public health compliance, 
enforcement, and assurance actions, and 
fostered local, state, and national policy and 
legal discussions about environmental justice 
concerns in the Rogers-Eubanks community 
(Campbell, 2007; Heaney et al., 2007; Wil-
son, Bumpass et al., 2008; Wilson, Heaney, 
Wilson, & Cooper, 2007). 

The results of our study contribute further 
evidence to an understudied and emerging 
national environmental justice issue—the 
lack of basic amenities (Wilson, Cooper, 
Heaney, & Wilson, 2008). Effective inter-
ventions exist at the historical root of the 
public health movement (improving water 
and sanitation services) (Cutler & Miller, 
2005; Kjellstrom, 2007; Ringen, 1979). Sub-
stantial institutional barriers to extending 
safe and adequate services to low-income 
communities of color endure, however, at 
the local level across the U.S. and have been 
characterized by some as environmental rac-
ism (Johnson, 2008; Smyth, 2008; Wilson, 
Bumpass et al., 2008) due to inequities in 
local planning and zoning practices (Maan-
tay, 2001; Maantay, 2002; Wilson, Cooper 
et al., 2008; Wilson, Hutson, & Mujahid, 
2009). Replication of this community-
driven research partnership approach in 
similarly marginalized and underserved 
low-income communities of color could 
help identify problems with and improve 
the microbiological and chemical safety of 

relation of Distance From Landfill With Concentrations of Water 
Quality Indicators in Surface Water Collected in a Community 
Bordering a regional Landfill From May to July 2009

Indicator # Samples Mean (SD) β coefficienta 95% CI

Enterococci (MPN/100 mL) 50 759 (952) -600.0 -1106, -93
E. coli (MPN/100 mL) 50 535 (892) -418.0 -889, 52
Fecal coliforms (MPN/100 mL) 40 1480 (1050) -213.0 -814, 388
Turbidity (NTU) 50 202 (289) -85 -237, 68
Total organic carbon (mg/L) 50 19.3 (13.5) -1.8 -7.8, 4.3

Note. SD = standard deviation; CI = confidence interval; MPN = most probable number; NTU = nephelometric  
turbidity units. 
aThe beta coefficient is the change in the concentration of the water quality indicator for every 100-m increase in 
distance from the landfill, derived from conditional fixed effects linear regression models. 
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drinking and surface water supplies and 
advance a national popular movement for a 
right to basic amenities. 
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?The U.S. Environmental Protection Agency has created a roadmap to help  
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Introduction
The Asian population in the U.S. is continu-
ally increasing. In 2000, 3.6% of the total 
U.S. population identified themselves as 
Asian. By 2010, that number had increased to 
4.6%, and it is expected to reach over 8% by 
2050 (Ortman & Guarneri, 2011). With the 
ethnic minority population increasing and 
people traveling outside the U.S. more often, 
Americans have become further exposed to 
and interested in ethnic foods. Chinese food 
is considered one of America’s favorite eth-
nic cuisines as evidenced by the existence of 
nearly 41,000 Chinese restaurants in the U.S. 
(Chinese Restaurant News, 2007). Over 90% 
of Americans have tried Chinese food, and 
63% eat Chinese food at least once a month 
(George, 2001). 

Despite the progress made in the reduction 
of food safety risks in the U.S., foodborne ill-
nesses remain a challenge, especially in eth-
nic food production and service. The Centers 
for Disease Control and Prevention reported 
that foodborne outbreaks associated with 
ethnic foods increased from 3% in 1990 to 
11% in 2000 (Simonne, Nille, Evans, & Mar-
shall, 2004). Restaurant inspection results of 
ethnic restaurants also revealed the need for 
further training in these establishments, as 
ethnic restaurants had more critical and non-
critical food code violations than nonethnic 
restaurants (Kwon, Roberts, Shanklin, Liu, & 
Yen, 2010).

Several food safety training programs are 
available for restaurants, including the most 
widely used ServSafe® program. Roberts 

and co-authors (2008) found that the four-
hour ServSafe® food safety training program 
improved knowledge and food safety behav-
ioral compliance associated with hand wash-
ing, the use of thermometers, and handling 
of work surfaces. They also noted, however, 
that improved knowledge alone did not 
increase behavioral intention to handle food 
properly (Roberts et al., 2008). 

Health inspectors play an important role 
in protecting the public from foodborne ill-
ness outbreaks by carrying out duties such 
as routine health inspections, food safety 
training programs provision, and investiga-
tions in suspected foodborne illness cases 
(Pham, Jones, Sargeant, Marshall, & Dewey, 
2010). Findings from an online survey of 
health inspectors, however, indicate the 
self-identified needs of health inspectors in 
Canada, such as a lack of food safety knowl-
edge in different cultures (Pham, Jones, 
Sargeant, & Marshall, 2012). The increas-
ing number of Chinese restaurants and the 
cultural differences may present unique 
food safety challenges for Chinese restaura-
teurs. Limited research has been conducted 
to assess the needs and challenges related to 
food safety training in Chinese restaurants 
as well as the possible cultural influences 
on food handling and food safety training at 
these restaurants. 

Therefore, the purpose of our qualitative 
study was to explore variables influencing 
the behaviors of U.S. Chinese restaurant 
owners/operators regarding the provision 
of food safety training in their restaurants. 
The influence of Chinese cultural values 
(CCVs) on these behaviors was also investi-
gated. Other variables, such as attitudes, past 
experiences, and perceived barriers related 
to health inspection and food safety training 
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were also explored as they might also shed 
light on issues concerning the provision of 
food safety training in Chinese restaurants. 
In addition, the most preferred food safety 
training method(s) for this population was 
investigated for future research. 

Methods
Approval of the research protocol to use 
human subjects in research was obtained from 
the university institutional review board prior 
to contacting participants for this research. 

Participants and Recruitment 
The target population of this study was Chi-
nese restaurant owners/operators currently 
operating independent, traditional, full-ser-
vice Chinese restaurants in the U.S. A list of 
Chinese restaurants was obtained through 
ChineseMenu.com, a suborganization of 
Chinese Restaurant News. Those subscrib-
ing to Chinese Restaurant News include 
owners and operators of Chinese restaurants 
in the U.S. who share their restaurant infor-
mation online for marketing purposes. Only 
full-service, nonbuffet Chinese restaurants 
(N = 1,031) were selected to minimize varia-
tions due to different restaurant settings 
and styles of service. From the list, 50 Chi-
nese restaurants were selected from various 
municipalities and regions and contacted by 
telephone to request an interview. When an 
owner/operator did not wish to participate 
in our study, a replacement from the same 
municipality was obtained to ensure the 

inclusion of participants from different com-
munities. The number of participants we 
planned to include in this qualitative study 
was 20 or more.  

Development of Interview Questions 
and Pilot Study
Individual interviews with Chinese restau-
rant owners/operators were conducted to 
(a) investigate the core CCVs that influence 
Chinese restaurant operation and food safety 
training; (b) explore attitudes, past experi-
ences, and barriers related to health inspec-
tion and food safety training; and (c) iden-
tify the most preferred food safety training 
method(s). The interview questions for our 
study were developed based on a literature 
review and input from three Chinese restau-
rant owners, food service systems–manage-
ment educators, and food safety experts. 

Prior to finalizing the interview protocols, 
a pilot study was conducted with three local 
Chinese restaurant owners/operators. The 
results of the pilot study were reviewed by 
experts, whose feedback served as the basis 
for revising and finalizing the interview ques-
tions. The revision process included the 
removal of questions that generated redun-
dant responses, and the sequence of inter-
view questions was changed to yield a logical 
interview process. 

Data Collection
Participants were contacted by telephone 
and asked to participate in a 45-minute 

interview. The informed consent form was 
read aloud to them via telephone by the 
researchers. Upon participant agreement, an 
interview was conducted, audio recorded, 
and transcribed verbatim. 

Interviews were conducted by a bilin-
gual researcher, who offered participants the 
choice of being interviewed (using identical 
questions) in English or Mandarin. The Chi-
nese interviews were translated into English 
before being analyzed. All participants were 
encouraged to continue discussing each 
topic until no new ideas were generated. 
The researcher used a probing technique to 
stimulate new ideas and to get participants to 
elaborate on comments and clarify opinions. 

Analysis
Common themes were identified from the 
transcribed data by two researchers, who 
coded each transcription independently. 
Codes with similar meanings were grouped 
together under the same categories. Themes 
were identified related to various CCVs; atti-
tudes, past experiences, and perceived barri-
ers related to health inspection and food safety 
training; and the most preferred food safety 
training methods in Chinese restaurants. 

Results

Demographic Characteristics  
of Respondents
Out of 50 Chinese restaurant owners/opera-
tors from the list, 20 participants in differ-
ent locations agreed to be interviewed. The 
majority (n = 13) of participants were male, 
and eight participants had a high school edu-
cation or less, while nine had a bachelor’s 
degree or higher (Table 1). Three participants 
refused to answer the question concerning 
education level because they felt the question 
was intrusive. The majority (n = 17) of par-
ticipants had been residing in the U.S. for 10 
years or longer. Among the 20 Chinese res-
taurants, eight had 100 seats or less, five had 
101–200 seats, and four had more than 200 
seats (Table 2). Three participants did not 
provide this information. Eleven Chinese res-
taurants had 10 or fewer full-time employees, 
and 15 Chinese restaurants had 10 or fewer 
part-time employees. More than half (n = 13) 
of the Chinese restaurant owners/operators 
used Chinese as the main language to com-
municate with their employees. 

respondents’ Demographic Characteristics (N = 20)

Characteristic #  %

Gender 

Male 13 65
Female 7 35

Education

Less than high school 8 40
Bachelor’s degree or higher 9 45
Declined to answer 3 15

Years of U.S. residency

<10 3 15
10–20 12 60
>20 5 25

TABLE 1
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Past Experiences With Health 
Inspections and Food Safety Training

Past Experiences With Health Inspections
When asked how satisfied they were with previ-
ous health inspections, the majority of respon-
dents indicated that they were satisfied, but a 
few participants stated their dissatisfaction, say-
ing, “The inspector was very strict and picky.” 
One participant with over 20 years of restaurant 
operation experience also mentioned commu-
nication issues during the health inspection. “It 
[the health inspection] was OK. We don’t have 
critical violations or only a few, if any, that we 
overlooked. But different places have different 
standards, and there may be some communica-
tion problems,” he stated.

Difficulty understanding the health inspec-
tion report was a concern for Chinese res-
taurateurs due to language barriers. One 
participant who could only speak Chinese, 
stated, “If they write down the violations, I 
don’t know what they are talking about in 
the report.” By contrast, other participants 
who could speak a limited amount of Eng-
lish felt fully confident about following the 
health department’s instructions even with-
out reading the report. “Even [though] my 
English is not that good, I understand what 
they [the health inspection reports] are talk-
ing about based on my experience,” stated 
one participant. 

Some participants expressed their con-
cerns about the health inspectors not under-
standing differences between Chinese and 
American cooking methods. One participant, 
who had more than 20 years of restaurant 
operation experience, stated, “The health 
inspector said we left the food [at] room tem-
perature when cooking. But some foods need 
to be left at room temperature to cook in the 
traditional way.” 

When asked about whether they agreed 
with the health inspectors’ comments, some 
participants stated that they fully agreed with 
their suggestions because they thought the 
comments made sense and were fair. Others 
had a different view, however, as reflected in 
one of the participant’s comments, “If the rec-
ommendations make sense, we have nothing 
to say. But if something is so ridiculous, or 
[if they are] saying we (Chinese restaurants) 
cannot use some types of containers when 
the one [restaurant] across the street can, this 
doesn’t make any sense.” 

Past Experiences With Food Safety Training
Among the 20 participants, 15 had attended 
food safety training in the U.S. since  
food safety training was required for restau-
rant managers in certain states before open-
ing a restaurant. When the researcher asked 
how effective they thought the food safety 
training was, all 15 participants felt that food 
safety training was very effective. “You don’t 
understand anything if you don’t go. It [the 
food safety training] is a must,” one partici-
pant who has been in the U.S. for a relatively 
short time (<10 years) stated.

Regarding food safety training for employ-
ees, however, different results were yielded. 
Nine of the 20 participants stated that none 
of their employees had participated in formal 
food safety training in the U.S. Many of them 
only provided their employees “ongoing train-
ing in the restaurants.” Ten participants pro-
vided formal food safety training for “some 
of their employees” and stated that they did 
not think it was necessary for all employees to 
participate in food safety training. Out of the 
20 participants, only one, who had more than 
10 years restaurant operation experience and 

operational Demographic Characteristics (N = 20)

Characteristic # %

Number of restaurant seats 

0–50 5 25
51–100 3 15
101–150 3 15
151–200 2 10
 >200 4 20
Declined to answer 3 15

Number of full-time employees 

1–10 11 55
11–20 3 15
>20 2 10
Declined to answer 4 20

Number of part-time employees 

1–10 15 75
11–20 1 5
Declined to answer 4 20

Number of kitchen employees 

1–10 6 30
11–20 2 10
>20 1 5
Declined to answer 11 55

Number of servers 

1–10 7 35
11–20 1 5
>20 1 5
Declined to answer 11 55

Communication language

Chinese 7 35
English 2 10
Spanish 2 10
Both Chinese and English 6 30
Both English and Spanish 3 15

TABLE 2
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a college degree, asked all employees to attend 
formal food safety training, mainly because it 
was mandatory in their state. 

Perceived Barriers to Providing  
Food Safety Training for All 
Restaurant Employees

Lack of Money, Time, Labor, and Energy
Chinese restaurant owners/operators shared 
their perceived barriers to providing food 
safety training for all restaurant employees. 
Four of the 20 participants identified lack 
of money as one of the challenges to provid-
ing food safety training for their employees. 
Several participants, especially the owners/
operators of small restaurants, felt that the 
following comment rang true: “We can’t 
afford to pay for those [employee training] 
expenses now. So we can only afford inter-
nal training.”

Lack of time was another challenge some 
Chinese restaurant owners/operators faced 
when providing food safety training for all 
employees. One participant who had been 
operating restaurants for more than 10 
years replied, “We need to squeeze time to 
provide training.”

Two participants with 10 years of restau-
rant operation experience stated that a lack 
of labor was the main barrier they faced con-
cerning food safety training in the restau-
rant. “There are difficulties in providing food 
safety training to all employees. [We] don’t 
have a fixed schedule, and we don’t have 
enough staff,” one participant stated. 

Another participant with more than 20 
years of experience in the restaurant did not 
want to provide employees training for food 
safety because, as he commented, “They are 
super tired after each work day. [We have] no 
extra time or energy [for food safety training].”

Lack of a Perceived Need for Food  
Safety Training
In addition to the lack of time, money, and ade-
quate staff mentioned by many food service man-
agement staff, seven Chinese restaurant owner/
operators stated that they did not feel the need 
to provide food safety training for all employ-
ees. One participant with 10 years of restaurant 
operation experience stated, “No. It [food safety 
training for employees] is not necessary. We have 
internal training for employees; they don’t need 
to go to any training.” Another participant also 
stated, “[The training is] not necessary. We have 

four trained employees, so it’s enough.” These 
responses showed that participants did not per-
ceive a need to provide food safety training, par-
tially due to having confidence in their ability to 
provide safe food. They did not seem to have a 
complete understanding of the importance of 
food safety or its relevance to their establish-
ments. Such an attitude may prevent Chinese 
restaurant owners/operators from providing 
food safety training to all employees.

Other Barriers for Chinese Restaurateurs
Two participants perceived that employees 
were not willing to attend food safety training, 
even though the food safety training was pro-
vided free of charge. Others (n = 4) felt that 
their employees’ education levels were too low 
for them to understand the food safety train-
ing. “Some employees are not qualified for 
food safety training. They don’t understand 
it anyway,” one participant stated. Other par-
ticipants mentioned employees’ language bar-
riers and lack of transportation as a barrier. 
Additionally, perceived difficulty in changing 
employees’ behaviors was noted as another 
barrier by one of the Chinese restaurant own-
ers/operators: “It’s not easy to change to good 
[food safety practice] habits only by training.” 

Chinese Cultural Values (Chinese Culture Connection, 1987)

TABLE 3

CVS I Integrity and Tolerance
(Development of self)

Filial piety
Industry—working hard
Tolerance of others
Harmony with others
Humbleness
Kindness (Forgiveness, compassion)
Knowledge (Education)
Self-cultivation
Sense of righteousness
Personal steadiness and stability
Sincerity
Patriotism
Persistence (Perseverance)
Patience
Adaptability
Prudence (Carefulness)
Trustworthiness
Courtesy

CVS II Confucian Ethos
(Relationships with others)

Loyalty to superiors
Benevolent authority
Noncompetitiveness
Keeping oneself disinterested and pure
Contentedness with one’s position in life
Being conservative
Protecting your “face”
Chastity in women
Having few desires
Respect for tradition

CVS III Loyalty to Ideals and Humanity
(Social responsibility)

Observation of rites and rituals
Reciprocation of greetings and favors, gifts
Solidarity with others
Moderation, following the middle way
Ordering relationships by status and observing 
this order
Resistance to corruption
Patriotism
Thrift
Having a sense of shame

CVS IV Moderation and Moral Discipline
(Worldly wisdom)

Repayment of both the good and the evil that 
another person has caused you
A sense of cultural superiority
Wealth

Note. CVS = Chinese Value Survey.
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Chinese Cultural Values

Chinese 
Cultural Values

Frequency* Questions and Examples of Responses 

Respect 29 “What are some major differences between American and Chinese cultures?”
•	Mutually respect to different people.
•	We should respect ourselves first, and then other will respect you. If you don’t respect yourself, you can’t ask others  

to respect you. 
•	Chinese tradition is to respect the elderly and care for the young, respect parents, and other people’s life value.
“Please describe the relationship between the owner and employees.” 
•	Our boss is the best in town. He treats employees equally well. If you respect others, they will respect you as a return.

Authority 28 “Do you agree with health inspectors’ comments?”
•	You have to follow their [health inspectors] recommendations.  
•	We have to follow, because it’s mandatory by state law. 
•	Of course I will agree anything they [health inspectors] said. I can’t argue with them.
“How easy was it for you to follow the health inspector’s instruction?”
•	Although I feel it’s not necessary, we have to follow [inspector’s instruction].

Tolerance 23 “What Chinese cultural values affected your attitude and behaviors on dealing with difficult customers?”
•	Patience, patience, and more patience. Since we are in the service business, just like what you’ve heard,  

“customers always right!”
•	Whatever customers did, they are always right. You need to make them come back.
•	We need try to satisfy them [customers] as well as possible.
•	You can’t argue with them [customers], directly.

Self-confidence 19 “How confident are you to provide safe food to your customers?”
•	 I am fully confident, 100%.

Harmony 11 “What Chinese cultural values affected your attitude and behaviors on dealing with difficult customers?” 
•	There is a principle for Chinese restaurant: first, customers are always right. Even if you think it’s the customers’ fault,  

the wait staff still needs to act as if customers are always right.
Courtesy 11 “What are some major differences between American and Chinese cultures?”

•	 If you need anything, you should say “Excuse me, could you help me…”
•	From a polite prospective, you also need to talk to your customers with courtesy. 

Friendship 10 “What is your relationship with customers?”
•	Most of customers are our friends.
•	You should say every customer is your friend.

Power distance 9 “What is your relationship with your employees?”
•	 [We have] Very good relationships! Just like the relationship between [a] boss and employees.

Sincerity 9 “What is your relationship with customers?”
•	Customers are the number one… [We provide] good food and service and [we are] honest to customers.
“What makes your restaurant unique or competitive?”
•	We are honest in providing service. We don’t cheat our customers.
•	 I think honest to customers is very important.

Reciprocity 7 “What is your relationship with other Chinese restaurant owners/health inspectors?”
•	Having a good relationship makes mutually benefits.
•	They are friends. We could help each other.
•	Sometimes we discuss with each other about restaurant operation. And we can help each other, whenever we need help.  

We could have mutual benefits.
Family trust 6 “Whose opinions impact your business practices the most?”

•	 I trust my people, my family.
•	 I only trust my family.

Thriftiness 6 “What are some major differences between American and Chinese cultures?”
•	Chinese people like making and saving the money and developing their business.
•	Some customers throw a whole plate full of food out with only one bite eaten. I told them it’s such a waste.

Humbleness 5 “What makes your restaurant unique or competitive?”
•	 (Regarding their business success) It’s not very good.
•	Actually I don’t have any strategies.
•	How do you know our restaurant is very successful? (Rephrased question followed by a laugh and no answer).
•	Not very successful.

TABLE 4

continued 
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Chinese Cultural Values
A total of 17 major CCVs were identified 
through the individual interviews. The 17 
CCVs from our participants were included 
among the previously identified 40 CCVs (Chi-
nese Culture Connection, 1987). CCVs were 
captured when participants answered various 
interview questions (Table 3). When research-
ers asked participants to identify the major dif-
ferences between the American and Chinese 
cultures, comments related to “friendship” 
were mentioned the most (n = 12), followed 
by “respect” (n = 9), “humbleness” (n = 7), and 
“thriftiness” (n = 6). Additionally, “courtesy,” 
“carefulness,” “diligence,” “face,” and “adapt-
ability” were identified as CCVs that differed 
from those of U.S. mainstream culture. 

When participants were asked about their 
relationships with difficult or regular cus-
tomers, “tolerance” was identified as the 
major CCV (n = 19) followed by “sincerity” 
(n = 9) and “harmony” (n = 7). In answer-
ing the questions about their relationships 
with health inspectors, “authority” (n = 18) 
and “reciprocity” (n = 7) were mentioned 
most frequently. Six Chinese restaurant 
owners/operators mentioned “power dis-
tance” when asked about their relationships 
with their employees. “Power distance” was 
applied to measure the degree of inequality 
in power between a less powerful individual 
and a more powerful person (Mulder, 1977). 
“Family trust,” “adaptability,” and “self-con-

fidence” were other CCVs related to partici-
pants’ business practices. Table 4 summarizes 
the Chinese values identified during inter-
views and provides examples of direct quota-
tions from participants. 

Preferred Food Safety Training 
Method and Language of Chinese 
Restaurant Owners
In an effort to identify the most suitable food 
safety training methods for this population, 
participants were asked about their preferred 
food safety training method and language of 
instruction. Eleven participants mentioned 
video as their preferred training method. 
“Watching [a] video is simple and easy to 
understand,” one participant replied. Eight 
participants mentioned case studies as a pre-
ferred training method because, as one partici-
pant stated, “case studies will let my employ-
ees see [the] types of mistakes they commonly 
make that will make people sick.” The third 
most preferred food safety training method (n 
= 6) was the use of a food safety training hand-
book. “I think a food safety training handbook 
is a good way for people to learn. It’s conve-
nient and flexible for employees to learn by 
themselves,” one participant responded. 

Most of our participants (n = 13) preferred 
the use of the Chinese language rather than 
English for food safety training materials. 
“[Chinese is] easy for us to understand,” one 
of the participants stated. Six participants 

said that they liked to use English because as 
one participant responded, “We have many 
employees from different countries, so we 
need to speak English to make sure everyone 
understand[s] one another.” 

Discussion
A total of 17 CCVs were identified as factors 
affecting Chinese restaurant operation. These 
17 CCVs were a part of the 40 CCVs iden-
tified by the Chinese Culture Connection 
(1987). CCVs have been studied for many 
years, especially in the business setting. Con-
fucianism is one of the largest influences on 
CCVs, and “trust, reciprocity, face, time, har-
mony, hierarchy, power distance, and long-
term orientation” have been identified as 
major CCVs (China-biz.org, 2002). 

“Respect” and “(saving) face” were fre-
quently mentioned by our participants dur-
ing the interviews. Face is defined as “the 
respect, pride and dignity of an individual 
as a consequence of his/her social achieve-
ment and the practice of it (Leung & Chan, 
2003).” To Chinese people, face means not 
disgracing oneself or one’s family, and it is 
an important element in the Chinese culture 
(King, 1988). Face not only encourages Chi-
nese people to function properly within the 
community, but also represents a reputation 
that people make great efforts to build up 
during their lives (Huang, Davison, & Gu, 
2011). Therefore, respect and face are two 

Chinese Cultural Values

Chinese 
Cultural Values

Frequency* Questions and Examples of Responses 

Face 4 “What are some major differences between American and Chinese cultures?”
•	As a Chinese, we love to keep our “face.”
•	 I can’t serve food in the dining room, because I want to protect my “face.” I rather working in the kitchen and no one  

could see me.
Diligence 4 “What are some major differences between American and Chinese cultures?”

•	 I worked with three or four restaurants during the year; I just wanted to have some experience. I had lots of difficulties such as  
some work-related injuries because of hard work.

•	 I think that diligent is on the top of the list.
Carefulness 2 “What are some major differences between American and Chinese cultures?”

•	Chinese are more careful and think more like “why things are like this or that?” They have more concerns and never  
take things granted.

Adaptability 1 “What are some major differences between American and Chinese cultures?”
•	 [We] just follow American way to do things and adapt to their life style.

*The total frequency of each value exceeds 20 because of repeated responses to a variety of questions by participants.

TABLE 4 continued
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important CCVs for health inspectors to 
consider for improving food safety practices 
in Chinese restaurants. 

Given the importance of these two items as 
reflected in the interviews for our study, Chi-
nese restaurant owners/operators might be 
more willing to cooperate and follow health 
inspectors’ recommendations if the latter 
make additional efforts to show respect to 
this population. This, in turn, will improve 
the food safety practices in those food service 
establishments. Since face is the foundation of 
the Chinese culture, health inspectors need to 
utilize this unique characteristic to improve 
food safety practices among Chinese restau-
rants. If health inspectors disclosed health 
inspection results to the public, Chinese res-
taurant owners/operators would pay more 
attention to their health inspection/food safety 
performance due to the fear of losing face for 
having poor health inspection reports. 

“Authority” and “power distance” were 
identified as major CCVs that affect Chinese 
restaurant operation and interactions with 
health inspectors. Authority was an important 
value as Chinese restaurant owners expressed 
a willingness to follow the orders/require-
ments of health inspectors, who are consid-
ered as authority figures in Chinese culture. 
One of the Confucian virtues is respect for 
authority or individuals who have a good rep-
utation and considerable power (Kirkbride, 
Tang, & Westwood, 1991). Chinese restaurant 
owners/operators perceived that their opera-
tions were fully controlled by health inspec-
tors (due to their position of power) and that 
they had to follow their instructions at any 
cost. Therefore, health inspectors may enforce 
specific regulations on food safety training for 
Chinese restaurants. Thus, Chinese restaurant 
owners/operators may be more motivated to 
provide food safety training to their employees 
if deemed mandatory by state law. 

“Power distance” was another major CCV 
researchers identified as influencing dynamics 
in Chinese restaurants. Participants described 
a “good relationship” with their employees as 
“just like the relationship between [a] boss and 
employees.” This is a good example of how the 
Chinese culture views power distance as a cul-
tural norm, and as a result, they may consider 
themselves authority figures. Understanding 
this CCV may be useful when health inspectors 
are developing food safety training programs 
for this population. Employees in Chinese res-

taurants will improve their attitudes toward 
food safety training and be willing to attend 
food safety training if the health inspector or 
owner/operator asks them to do so.

“Sincerity” and “trust” are critical compo-
nents to consider when Chinese people estab-
lish social networks. Sincerity indicates that 
communication can be taken at face value as it 
actually reflects people’s thoughts and feelings 
(Tao, 2005). Showing sincerity allows individ-
uals to gain trust from the other party. In our 
study, however, some participants implied that 
they did not trust people other than their fam-
ily members or close friends. Chinese people 
often establish trusting social networks first 
with family members, relatives, friends, class-
mates, and colleagues. Since health inspectors 
interact with Chinese restaurant owners/oper-
ators regularly, they should be encouraged to 
establish trusting relationships with them. 
One way to establish such relationships might 
be for health inspectors to initiate displays of 
trust toward Chinese restaurant owners/oper-
ators. Health inspectors may gain trust from 
them in return, which could help to improve 
the level of collaboration between the two par-
ties on restaurant food safety. 

“Reciprocity,” or “guanxi” in Mandarin, serves 
to establish relationships between two parties. 
Although a universal concept, reciprocity has 
particular salience for Chinese people. Accord-
ing to the principle of reciprocity, the person 
who first receives a benefit needs to repay it in 
the future. For most people in China, a trans-
action will only take place when it is mutually 
beneficial for both parties involved. Therefore, 
reciprocity is what sustains a network relation-
ship in a business setting. Without reciprocity, 
established guanxi disappears (Chen & Chen, 
2004). Thus, if health inspectors could provide 
information on the mutual benefits for Chinese 
restaurant owners/operators and health inspec-
tors in terms of preventing foodborne-illness 
outbreaks, Chinese restaurant owners/opera-
tors might understand the importance of food 
safety practices and be motivated to provide 
food safety training to all employees in their 
foodservice establishments. 

Individuals who follow the Confucian “Doc-
trine of the Mean” prefer to avoid competition 
and conflict and maintain harmony (Chen, 
2002). “Harmony” plays a critical role in a two-
party relationship. Without harmonious and 
reciprocal relationships, face and trust cannot 
continue to exist and guanxi will not be estab-

lished (Chen & Chen, 2004). “Tolerance” is an 
essential aspect of harmony. To avoid conflict, 
our study showed that tolerance and patience 
are frequently used by Chinese people in the 
business setting. Moise (1995) indicated that 
Chinese people tend to avoid conflicts and pre-
fer resolving issues in an “implicit and mild” 
manner. Direct conflict hurts the relation-
ship with the other party, especially when the 
other party is of a higher social status. Since 
Chinese people are more sensitive to the con-
cepts of hierarchy and power distance in com-
parison with Americans, Chinese people avoid 
conflicts more frequently than Americans do 
(Friedman, 2006). If health inspectors could 
provide Chinese restaurant owners/operators 
with more details on the importance of food 
safety training as well as the negative conse-
quences of foodborne-illness outbreaks (e.g., 
poor restaurant reputation and increased cus-
tomer arguments and lawsuits), the awareness 
and attitude toward providing food safety train-
ing to employees in Chinese restaurants would 
improve in this population. 

“Relationships” are also valued by the Chi-
nese people. That is, once a relationship is 
established between the Chinese, it is unlikely 
to be broken. Once a relationship is severed, 
however, it is extremely difficult to repair 
(Huang et al., 2011). In other words, long-
term relationships are essential for the Chinese 
people and their culture. Thus, by establishing  
long-term relationships with Chinese res-
taurant owners/operators, health inspectors 
can work with them more easily to prevent 
foodborne-illness outbreaks and improve food 
safety practices in Chinese restaurants. 

According to Kwon and co-authors (2010), 
Asian and Mexican or Latin American ethnic 
restaurants had significantly more critical vio-
lations and inspections than nonethnic restau-
rants. In our study, most participants felt very 
satisfied with their previous health inspections. 
Several Chinese restaurant owners/operators 
expressed concern, however, about follow-
ing the health inspectors’ instructions in their 
restaurants. In our study, language barriers 
were reported to have occurred during health 
inspections. Several participants noted that 
they had experienced difficulty understanding 
the health inspection report and had questions 
about the health inspectors’ comments, which 
may be partially due to the participants’ lack 
of food safety knowledge (Mauer et al., 2006). 
Food safety training has been found to be an 
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effective way to improve food safety knowl-
edge and food safety behavioral compliance 
related to hand washing, the use of thermom-
eters, and handling of work surfaces (Roberts 
et al., 2008). The majority of our participants 
received food safety training in the U.S. and felt 
this training was effective in that they gained 
specific knowledge. Only a limited number 
of participants provided food safety training 
to their employees, however. Previous studies 
have presented similar results. Ram and co-
authors (2000) reported that only 26% of inde-
pendent ethnic restaurant operations provided 
food safety and personal-hygiene training to 
their employees and that the training was not 
given unless required by law. 

Food safety knowledge and behaviors could 
be improved by food safety training (Roberts 
et al., 2008). A lack of resources, time con-
straints, and employees’ attitudes have been 
identified as barriers to providing food safety 
training to restaurant employees (Roberts 
et al.; Youn & Sneed, 2002). In terms of the 
barriers to providing food safety training for 
employees in Chinese restaurants, our partici-
pants mentioned lack of money, time, labor, 
energy, and employee motivation/qualification 
as the biggest challenges in the Chinese food-
service industry. Language barriers may also 
influence employee motivation and qualifica-
tion for food safety training, similar to find-
ings from a previous study in an ethnic res-
taurant (Mauer at al., 2006). Additionally, the 
attitudes of our participants toward food safety 
training were also found to be rather negative. 

Our study also identified the food safety 
training method and language most preferred 
by participants. Videos, case studies, and food 
safety training handbooks using the Chinese 
language were most frequently mentioned by 
our participants. Based on these data, if health 
inspectors could provide food safety training 
programs to Chinese restaurants using videos, 
case studies, and food safety training hand-

books, their willingness and level of collabora-
tion to participate in food safety training would 
increase. By presenting food safety training 
programs in Chinese, health inspectors could 
improve Chinese restaurant food handlers’ 
learning capability of food safety knowledge.

Conclusion
A total of 17 CCVs associated with providing 
food safety training among U.S. Chinese res-
taurant owners/operators were identified. The 
values identified were consistent with general 
CCVs identified in previous research (Chinese 
Culture Connection, 1987). Recommenda-
tions for health inspectors on how to incor-
porate CCVs into the food safety practices in 
Chinese restaurants have been discussed pre-
viously. If health inspectors apply the CCVs 
identified in this study when inspecting and 
providing training in Chinese restaurants, the 
awareness, attitude, and motivation among 
Chinese restaurant owners/operators and their 
employees may be improved. 

The majority of participants expressed sat-
isfaction with previous health inspections, 
but several expressed concerns about their 
ability to follow the health inspectors’ instruc-
tions in Chinese restaurants. Most participants 
attended food safety training in the U.S. and 
noted that they found the training effective in 
increasing their food safety knowledge. Only a 
few Chinese restaurants provided food safety 
training to their employees, however.

Our study has revealed several perceived 
barriers to the implementation of food safety 
training in Chinese restaurants, including lack 
of money, time, labor, energy, and employee 
motivation/qualification. Moreover, our study 
showed that Chinese restaurant owners/
operators lack full recognition concerning 
the necessity to provide food safety training. 
Videos, case studies, and food safety training 
handbooks were found to be the most pre-
ferred food safety training methods of Chinese 

restaurant owners/operators, and Chinese was 
found to be the preferred language for food 
safety training. Future quantitative research 
may validate these findings and provide a basis 
for developing effective food safety training 
materials for Chinese restaurants. 

The results of our study have significant 
implications for both theoretical and practi-
cal applications. Our study, to the best of our 
knowledge, is the first to investigate cultural 
values and their influence on restaurant opera-
tions and food safety training in Chinese res-
taurants. Some food safety training programs 
have been developed for this population, but 
the lack of cultural sensitivity hampered pro-
gram effectiveness (Mauer et al., 2006). By 
understanding traditional cultural values and 
preferred training methods, health inspectors 
and food safety educators may develop strate-
gies to reach and influence Chinese restaurant 
owners/operators more effectively. The Chi-
nese community may also utilize the research 
findings to recognize the need for food safety 
training and investigate ways to improve food 
safety in their restaurants, such as by provid-
ing food safety training to Chinese restaurant 
owners/operators using their preferred train-
ing materials and methods.

Limitations
The individual interviews were applied to 
gather in-depth data from a small number of 
participants (N = 20). Therefore, due to the 
nature of qualitative research and the limited 
number of participants, the data may not be 
generalizable to all Chinese restaurant own-
ers in the U.S. The results are not intended to 
be representative of the opinions of all Chi-
nese restaurant owners. 

Corresponding Author: Pei Liu, Assistant Pro-
fessor, Department of Nutrition and Dietetics, 
P.O. Box 3167, Louisiana Tech University, Rus-
ton, LA 71272. E-mail: peiliu@latech.edu.

Chen, G.M. (2002). The impact of harmony on Chinese conflict 
management. In Chinese Conflict Management and Resolution (pp. 
3–19). Westport, CT: Ablex.

Chen, X.P., & Chen, C.C. (2004). On the intricacies of the Chinese 
guanxi: A process model of guanxi development. Asia Pacific Jour-
nal of Management, 21, 305–324.

China-biz.org. (2002). Chinese cultural values and their implications 
in business. Retrieved from http://www.china-biz.org/china_law/
tips8.html

Chinese Culture Connection. (1987). Chinese values and the search 
for culture-free dimensions of culture. Journal of Cross-Cultural 
Psychology, 18(2), 143–164.

references

 continued on page 46



46 Volume 75 • Number 10

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

Chinese Restaurant News. (2007). Chinese restaurant news. Retrieved 
from http://www.c-r-n.com/jin_e/ContentList.aspx?catid=300566012

Friedman, R., Chi, S., & Liu, L.A. (2006). An expectancy model 
of Chinese-American differences in conflict-avoiding. Journal of 
International Business Studies, 37(4), 76–91.

George, R.T. (2001). Dining Chinese: A consumer subgroup compari-
son. Journal of Restaurant & Foodservice Marketing, 4(2), 67–86.

Huang, Q., Davison, R.M., & Gu, J. (2011). The impact of trust, 
guanxi orientation and face on the intention of Chinese employ-
ees and managers to engage in peer-to-peer tacit and explicit 
knowledge sharing. Information Systems Journal, 21(6), 557–577.

King, A.Y.C. (1988). The psychology of the Chinese. Taipei, Taiwan: 
Guiguan Press.

Kirkbride, P.S., Tang, S.F.Y., & Westwood, R.I. (1991). Chinese con-
flict preferences and negotiating behavior: Cultural and psycho-
logical influences. Organization Studies, 12(3), 365–386.

Kwon, J., Roberts, K., Shanklin, C.W., Liu, P., & Yen, W.S. (2010). 
Food safety training need assessment for independent ethnic res-
taurants: Review of health inspection data in Kansas. Food Protec-
tion Trends, 30(7), 412–421.

Leung, T.K.P., & Chan, R.Y.K. (2003). Face, favor and positioning—
a Chinese power game. European Journal of Marketing, 37(11–12), 
1575–1598.

Mauer, W.A., Kaneene, J.B., DeArman, V.T., Roberts, C.A., Miller, R., 
Pong, L., & Dickey, T.E. (2006). Ethnic-food safety concerns: An 
online survey of food safety professionals. Journal of Environmen-
tal Health, 68(10), 32–38.

Moise, E.E. (1995). Modern China: A history. Harlow, UK: Longman.
Mulder, M. (1977). The daily power game. Leiden, The Netherlands: 

Martinus Nijhoff.

Ortman, J.M., & Guarneri, C.E. (2011). United States population 
projections: 2000 to 2050. Retrieved from http://www.census.gov/
population/projections/

Pham, M.T., Jones, A.Q., Sargeant, J.M., & Marshall, B.J. (2012). 
Food safety issues and information needs: An online survey of 
public health inspectors. Journal of Environmental Health, 74(10), 
22–29.

Pham, M.T., Jones, A.Q., Sargeant, J.M., Marshall, B.J., & Dewey, 
C.E. (2010). A qualitative exploration of the perceptions and 
information needs of public health inspectors responsible for food 
safety. BioMed Central Public Health, 10, 345–354.

Ram, M., Sanghera, B., Abbas, T., & Barlow, G. (2000). Training and 
ethnic minority firms: The case of the independent restaurant sec-
tor. Education and Training, 42(4–5), 334–341. 

Roberts, K.R., Barrett, B.B., Howells, A.D., Shanklin, C.W., Pilling, 
V.K., & Brannon, L.A. (2008). Food safety training and foodser-
vice employees’ knowledge and behavior. Food Protection Trends, 
28(4), 252–260.

Simonne, A.H., Nille, A., Evans, K., & Marshall, M.R. (2004). Eth-
nic food safety trends in the United States based on CDC food-
borne illness data. Food Protection Trends, 24(8), 590–604.

Tao, J. (2005). A Chinese perspective on cheng (sincerity) as a politi-
cal virtue. Philosophy East and West, 55(1), 64–79.

Youn, S., & Sneed, J. (2002). Training and perceived barriers to 
implementing food safety practices in school foodservice. Journal 
of Child Nutrition and Management, 26(2). Retrieved from http://
docs.schoolnutrition.org/newsroom/jcnm/02fall/youn/

references continued from page 45

Managing Editor’s Desk
continued from page 86

nfabian@neha.org

time NEHA raised dues was in 2005—eight 
years ago! And at that time, we raised them 
by a whopping $10. To this day, NEHA’s dues 
remain one of the lowest to be found among 
national professional societies. And unlike 
that president whom I referred to above, we 
take pride in NOT raising our dues frequently! 

I think it is important that NEHA members 
know these particulars when it comes to the 
cost of being a member of this association. 

While still on the issue of dues and to 
ensure that this presentation is as complete 
and transparent as possible, I should also 
bring the membership up to date on where 
we stand with a multiyear dues option, which 
I first talked to you about over a year ago. 

That opportunity—together with the 
publication of an e-journal—is still very 
much alive and sitting on the launch pad 
… waiting for launch. The holdup has been 
due to the exasperating difficulty that we 
have been having in finishing up a conver-
sion process from an archaic association 
management system to a much more mod-
ern and capable one. The good news is that 
we are almost done. 

Once we have the conversion complete 
and depending on which membership option 
the member prefers, it is possible that the 
member will see an even lower NEHA dues 
fee. If a member prefers to continue to receive 
a hard-copy Journal, that member will see a 
dues increase. 

We hope to be able to announce this new 
system of dues within the next several months.

In the meantime, please know that we 
take the matter of dues very seriously. You 
can be assured that our commitment to 
keeping NEHA’s dues as low as possible 
will endure. It is embedded in our concept 
of whom and what NEHA is. Even during 
our worst year during the recession when 
NEHA lost almost $200,000 (which for us 
was a huge sum of money), the issue of a 
dues increase never once came up. I can’t 
imagine a stronger statement about NEHA’s 
perspective on dues and the value we attach 
to having you as a member of this wonderful 
association. 
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I n many underserved communities of 
color in the U.S. some residents are still 
living without safe and clean water and 

sewer infrastructure, storm water drainage, 
paved roads, sidewalks, and emergency servic-
es. These basic amenities provide a foundation 
for public health and well-being. Addressing 
disparities in access to these basic amenities 
lies at the historical root of the public health, 
hygiene, and sanitation movements. 

One reason that these basic amenities are 
not enjoyed by all is that decisions about 
infrastructure extensions and service connec-
tions are influenced by economic and develop-
ment interests. Infrastructure improvements 
bypass communities of color and low income, 
while surrounding areas receive services 
improvements (Heaney, Wing et al., 2011; 
Johnson, 2008; Smyth, 2008). Additionally, 
landfills, hazardous waste sites, abandoned 
underground storage tanks, and other locally 
unwanted land uses disproportionately affect 
these same communities, a pattern that has 
been characterized as environmental injustice 
(Bullard, 2000; United Church of Christ Com-
mission for Racial Justice, 1987). Strategies 
and principles of community-driven and par-
ticipatory research are being used to reverse 
historic patterns of infrastructure disparities 
and improve environmental health conditions, 
highlighted in this issue of the Journal of Envi-
ronmental Health by Heaney and co-authors 
as well as others (Heaney, Wilson et al., 2011; 

Heaney et al., 2013; Minkler, Vasquez, Tajik, 
& Petersen, 2008; Wilson, Bumpass, Wilson, 
& Snipes, 2008; Wing et al., 2008). 

Integrating Research and 
Community Organizing 
In 1972, when the town of Chapel Hill pur-
chased 80 acres of land on Eubanks Road to 
use as a regional landfill, the surrounding 
Rogers-Eubanks community was comprised 
predominantly of low-income people of color. 
The community was strongly opposed to hav-
ing a landfill nearby. Since 1972, four landfills 
(two municipal solid waste landfills and two 
construction and demolition waste landfills), 
and a solid waste, recycling, white goods, 
and household hazardous waste convenience 
center have been opened. Today, residents 
are still waiting for benefits—a community 
center, park, and basic amenities—that were 
promised when the landfill opened in 1972 
(Eidenier-Pearce, 2008). 

In 2007, the Rogers-Eubanks community 
achieved 501c3 status as the Rogers-Eubanks 
Neighborhood Association (RENA) through a 
partnership with the North Carolina Environ-
mental Justice Network (NCEJN). Through its 
work with other local groups RENA founded 
the Coalition to End Environmental Racism 
(CEER). CEER became a vehicle for organizing 
and speaking out with a common voice. RENA 
then partnered with scientists at the University 
of North Carolina at Chapel Hill (UNC) and 

student members of the Daniel A. Okun Chap-
ter of Engineers Without Borders. The goal of 
the partnership, described in this issue of the 
Journal of Environmental Health, was to develop 
a strategy to address infrastructure disparities 
and improve environmental health conditions 
in the Rogers-Eubanks community. 

Overcoming Barriers of Fear  
and Mistrust
Financial and legal liability of the property 
owner and fear of condemnation create sub-
stantial barriers to uncovering failures of pri-
vate wells and septic systems in low-income 
African-American communities. These issues 
can create fear and mistrust that deter residents 
from investigating and fixing problems with 
private wells and septic systems. Compliance 
data in the files of environmental health agen-
cies can be “out of sync” with actual condi-
tions in the community. The RENA partnership 
provided confidential means to test household 
drinking water and surface water supplies and 
survey private wells and septic systems. This 
partnership built a foundation of trust between 
residents and scientists because the research 
team protected privacy and confidentiality. 

Extending the Partnership to  
the Local Health Department
RENA’s efforts created pressure on the Orange 
County Board of Commissioners to request 
a formal follow-up study by the Orange 
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County Health Department (OCHD). Elected 
officials and OCHD staff provided assurances 
to residents that they would avoid enforce-
ment of fines or condemnation of property 
if infrastructure problems were discovered. 
To address mistrust, teams consisting of a 
RENA resident, UNC researcher, and OCHD 
engineer conducted well and septic system 
inspections and tested well water quality. 

Forty-five households participated in the 
septic system assessment (Orange County 
Health Department [OCHD], 2010). Of the 
45 household septic systems, 24 were non-
compliant, malfunctioning, or in need of 
maintenance. Five of the 24 needed complete 
replacement (OCHD, 2010). Nine of the 11 
wells sampled exceeded one or more water 
quality standards for total and fecal coliforms, 
iron, manganese, pH, and lead (OCHD, 
2010). Two homes had low levels of methyl 
tert-butyl ether while two other homes had 
low levels of pesticides (OCHD, 2010).

Building Connections With County, 
State, and National Institutions
The OCHD follow-up study helped validate the 
community’s concerns in the eyes of the Orange 
County Board of Commissioners. As a result, in 
2012, the board voted to begin a mitigation pro-
cess for residents of the Rogers-Eubanks com-
munity. Funding from local, state, and federal 
sources was leveraged to connect residents to 
public water, repair wells and septic systems, 
provide interim septic failure relief, and con-
nect other residents to public sewer. A $75,000 
community development block grant, obtained 
by the Orange County Housing and Commu-
nity Development Office, connected six homes 
to public water service, four homes to public 
sewer service, and one to both. The North Car-
olina Department of Environment and Natural 
Resources and U.S. Environmental Protection 
Agency (U.S. EPA) worked together to connect 
one home to public water. Efforts to connect 
the rest of the community to public water and 
sewer services are ongoing. 

Broader Successes
RENA successes include securing a partial ban 
of garbage trucks driving through the commu-
nity, increasing law enforcement presence to 
reduce illegal dumping, reducing speed limits 
on local roads, obtaining limited neighbor-
hood bus service, blocking the siting of solid 
waste transfer station in the community, clos-

ing the municipal solid waste landfill in June 
2013, and creating a community garden and 
waste reduction campaign. RENA has also ini-
tiated local, state, and federal partnerships to 
secure funding and other support for its pro-
grams on historic preservation and environ-
mental, health, and nutritional education and 
organizing. The Orange County Board of Com-
missioners also voted to set aside $650,000 
to build a new permanent community center 
in the neighborhood (Dulaney, 2013). This 
shows that RENA members are starting to be 
involved as meaningful contributors to policy 
making, whereas in the past their voice was 
not heard and did not lead to fair representa-
tion of the community’s concerns. 

Strategies and Principles That 
May Benefit Communities 
Facing Similar Environmental 
Health Problems
Communities facing environmental injustice 
and infrastructure disparities need to build 
on their own strengths and resources. The 
strategies and principles that contributed to 
RENA’s success included the following: 

Strategies
1) Ground-trooping. Through on-the-ground 

training of community residents and uni-
versity partners (ground-trooping), RENA 
was able to uncover evidence that coun-
tered years of incomplete and incorrect 
information about well water quality and 
septic system failure collected and stored 
by local, state, and federal agencies. This 
strategy was based on the community-
owned and managed research approach 
developed by the West End Revitalization 
Association (WERA) (Heaney, Wilson et 
al., 2011), one of RENA’s primary commu-
nity-based partners. 

2) Holding local authorities accountable and 
maintaining transparency. It was impor-
tant to hold people in positions of power 
and authority (e.g., local elected officials 
and health department and water and 
sewer authority staff) accountable. Resi-
dents were prepared to publicly challenge 
these individuals in positions of power 
and authority about their response to 
scientific evidence generated by RENA’s 
community-driven research efforts. 

3) Superseding local authorities after decades 
of environmental injustice and infrastructure 

disparities. After 35 years of inadequate 
response to community concerns about 
the landfill and the lack of basic amenities, 
RENA filed an administrative complaint 
on July 7, 2007, under Title VI of the Civil 
Rights Act of 1964 and Executive Order 
12898 on Environmental Justice (Camp-
bell, 2007). This complaint was developed 
with assistance from UNC researchers, 
attorneys, WERA, and NCEJN. 

4) Documentation and archiving. RENA doc-
umented and archived all materials to 
support its Title VI administrative com-
plaint. RENA sent the U.S. Department 
of Justice, U.S. EPA, and other federal 
agencies information from its research 
and local government records—infor-
mation that often was contradictory—to 
support its Title VI complaint. 

5) Coalition building. A turning point for 
initiating change came through CEER, 
which pooled and leveraged the strengths 
of a broader set of diverse partners con-
sisting of people from a variety of racial/
ethnic and professional backgrounds. 

Principles
1) Communities must be the driving force for 

creating the organizing, research, and edu-
cation strategy to inform residents about 
infrastructure disparities. This is critical for 
empowering residents to hold municipali-
ties and government agencies accountable 
to resolve these disparities, which are 
often underrecognized in the U.S. 

2) Holistic view of health and environment. 
RENA grounded its advocacy for restoring 
community environmental health in the 
World Health Organization’s definition 
of health as “a state of complete physi-
cal, mental, and social well-being and not 
merely the absence of disease or infirmity 
(World Health Organization, 1948).”

3) Patience and perseverance. RENA showed 
the importance of patience and persever-
ance, not just by bringing attention to 
problems locally for over 40 years, but by 
pursuing solutions nationally. RENA fol-
lowed the blueprint established by WERA 
to pursue administrative action for envi-
ronmental justice at the federal level. This 
precedent can be followed by other over-
burdened and underserved communities. 

After 40 years of bearing the cumulative 
burdens associated with several solid waste 
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facilities and lack of basic amenities, the 
Rogers-Eubanks community still struggles 
for solutions. By integrating their community 
organizing strategy with a collaborative and 
community-driven research strategy, how-
ever, RENA has had many successes. RENA’s 
approach has validated long-time concerns 
of residents through the use of principles of 
community ownership and management of 

the research process (Heaney, Wilson et al., 
2011); given the community a voice at the 
decision-making table; corrected years of 
inaccurate official records; secured positive 
local, state, and national attention and com-
munity support; and started long-requested 
actions to address public health concerns in 
the community. While it is important that 
other communities seeking to address infra-

structure disparities tailor their community-
driven research approach to their own unique 
situation, RENA has demonstrated principles 
and strategies that may help others. 
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 D I R E C T  F R O M  C D C  E N V I R O N M E N TA L  H E A LT H  S E R V I C E S  B R A N C H

Lisa c. 
mccormick, 

drPh

Jesse Pevear, III, 
mSPh

I n 2007, the University of Alabama at 
Birmingham’s (UAB) School of Public 
Health (SOPH), the Jefferson County 

(Alabama) Department of Health (JCDH), 
NEHA, and the Centers for Disease Control 
and Prevention’s National Center for Envi-
ronmental Health (CDC/NCEH) partnered 
to begin development of a comprehensive 
online package of courses for environmental 
public health (EPH) practitioners. This se-
ries of courses, known as the Environmental 
Public Health Online Courses (EPHOC), was 
developed in response to the 2005 National 
Profile of Local Health Departments (Na-
tional Association of County and City Health 

Officials, 2007), which indicated that many 
local health departments suffer from a lack of 
basic workforce development infrastructure, 
insufficient training budgets, and a short-
age of designated staff persons to coordinate 
training. This series of courses, launched in 
its completion in 2010, is the first of its kind 
for public health discipline-specific work-
force development training.

The EPHOC package provides over 45 
hours of instruction through 15 courses that 
mirror the chapters of the NEHA Registered 
Environmental Health Specialist/Registered 
Sanitarian (REHS/RS) Study Guide (see Side-
bar). The courses are designed for both new 

EPH workers who wish to learn more about 
the spectrum of EPH practice and experi-
enced EPH workers who are ready to pursue 
professional credentialing. A combination of 
leading academic professors and EPH prac-
titioners provide lecture-style video presen-
tations (Figure 1). Each course includes a 
pretest, a number of individual 20–40 minute 
modules, and a posttest. EPHOC courses are 
freely available and accessible without charge 
through a learning management system oper-
ated by the South Central Public Health Part-
nership for Workforce Development, which 
is a partnership among UAB SOPH; the 
Tulane University School of Public Health 
and Tropical Medicine; and the state health 
departments of Alabama, Louisiana, and Mis-
sissippi. Courses are available at www.south-
centralpartnership.org/EPHOC. 

EPHOC courses are evaluated accord-
ing to Kirkpatrick’s four-level taxonomy for 
training evaluation. Level I (program level 
satisfaction) and Level II (knowledge) evalu-
ation data are collected at the time partici-
pants complete courses. To determine to what 
degree the information learned in the EPHOC 
courses has been applied in carrying out daily 
job duties and to determine the utility of the 
program in preparation of the REHS/RS pro-
fessional credentialing exam, a follow-up sur-
vey was conducted. At the time the electronic 
survey was sent out in the fall of 2012, 1,906 
individuals had completed one or more of the 
EPHOC courses. Of these, 355 responded to 
the survey for an 18.63% response rate. 

Of the respondents, 53.42% reported hav-
ing a bachelor’s degree or higher and 50% 
indicated that they have an environmen-
tal health–related degree. The mean age of 
respondents was 44.23 years with an average 

edi tor ’s  note :  NEHA strives to provide up-to-date and relevant 

information on environmental health and to build partnerships in the 

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

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

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

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

variety of concerns, opportunities, challenges, and successes that we all share in 

environmental public health. EHSB’s objective is to strengthen the role of state, 

local, tribal, and national environmental health programs and professionals to 

anticipate, identify, and respond to adverse environmental exposures and the 

consequences of these exposures for human health. 

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

necessarily represent the views of CDC. 

Lisa McCormick is an assistant professor at the University of Alabama at 

Birmingham School of Public Health (UAB SOPH) and has been working 

with the South Central Partnership for Workforce Development since 2002. 
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UAB SOPH. 
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of 10.47 years of EPH experience and 7.22 
years in their current position. 

Respondents were asked to rate the follow-
ing on a scale of 1 to 10: 
•	 Their level of satisfaction of the EPHOC 

series as a whole, 
•	 how useful they found the EPHOC courses 

to be in providing information needed to 
perform their job role, and 

•	 the degree to which they were able to 
apply the knowledge they learned in their 
daily jobs. 

Overall, the results were positive:
•	 Regarding level of satisfaction with the 

EPHOC series as a whole, 73.73% of respon-
dents gave a rating of 8 or better. (Scale: 1 = 
not at all satisfied to 10 = extremely satisfied.)

•	 Regarding usefulness of the EPHOC course 
in providing information needed to perform 
their job role, 64.23% gave a rating of 8 or 
better. (Scale: 1 = not at all to 10 = critical.)

•	 Regarding the degree to which respondents 
were able to apply the knowledge they learned 
to their daily job, 51.06% gave a rating of 8 or 
better. (Scale: 1 = not at all to 10 = often.)
Furthermore, the survey provides prelimi-

nary findings that EPHOC may be a powerful 
study tool for preparing for the REHS/RS exam. 

Survey respondents who took the EPHOC 
courses before taking the REHS/RS exam 
passed at a higher rate than those who did not 
take the EPHOC course first. The success rate 
of passing the REHS/RS exam before taking 
EPHOC was 60.41% (29 of 48) while the suc-
cess rate after taking the EPHOC courses was 
90.90% (30 of 33). Sixty percent (18 of 30) of 
those who reported taking the REHS/RS exam 
after completing the EPHOC course reported 
that the EPHOC courses were helpful to them 
in preparing for the REHS/RS exam. 

Although it is a new program, EPHOC has 
already identified some areas of improvement. 
The number-one complaint about the train-
ing is related to lost time and course acces-
sibility. Currently it is necessary to alternate 
between two different e-learning platforms to 
view course modules. Hiring a programmer 
to streamline EPHOC into a singular learn-
ing management platform could address this 
problem. Another future need for EPHOC is 
to periodically update it to ensure it is rele-
vant to the profession and stays in alignment 
with REHS/RS exam content.

Collectively, these results provide prelimi-
nary evidence that the EPHOC participants 
found the 15-course series satisfactory and use-

ful in providing information applicable to their 
daily jobs. In general, a majority of the respon-
dents rated the courses not only applicable to 
their daily job duties, but also helpful in prepa-
ration for and passing the REHS/RS exam. 
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 D E M Y S T I F Y I N G  T H E  F U T U R E

Thomas Frey

Moving From Just-in-Case  
to Just-in-Time Living

H ow many extra shavers, bars of soap, 
or cans of soup do you currently 
have on your shelves at home? How 

much money do you currently have tied up 
in “inventory” of typical household items? 
What if you could get by without any?

Every time you buy a loaf of bread, pack 
of gum, or stapler for your desk, you take 
ownership of those items. All of these 
become part of your personal assets. The 
ownership cycle generally ends when-
ever the item is consumed, abandoned, or 
thrown in the trash.

Most of us have houses full of personal 
belongings and we even rent storage units for 
overload items.

Our possessions continue to grow until we 
start approaching retirement age. That’s when 
we start taking a hard look at everything we’ve 
accumulated and begin the shedding process.

Two recent trends are beginning to change 
this cycle. One is the transition from physi-
cal products to digital ones. The other is our 
ever-evolving systems that enable us to access 
items at the time of need rather than main-
taining a standing inventory.

This is all part of our transition from just-
in-case to just-in-time living.

Shifting Our Thinking  
About Ownership
In her “2012 KPCB Internet Trends Year-End 
Update,” famed Kleiner Perkins venture capi-
talist Mary Meeker zeros in on this shift by 
first explaining the move to mobile technology. 
During the last quarter of 2010 we saw our first 
inflection point with the sale of mobile devices 
exceeding the sale of desktop PCs. She goes on 
to predict the next inflection point will be when 
the total install base of mobile devices will exceed 
the number of desktop PCs sometime in 2013.

During the past few years our thinking about 
everything being physical and stationary has 
transitioned to the mobile and digital mindset.
•	 Smart device cameras overtook stand-

alone camera sales in 2008.
•	 Smart phone GPS apps overtook portable 

GPS devices in early 2012.
•	 Job fairs in physical locations have been 

replaced with LinkedIn and other online 
job finder services.

•	 In-bank paper-based loan forms have been 
replaced with online credit applications.

•	 Physical in-store cash registers are being 
replaced by iPads with Square.

•	 College lectures in the classroom are being 
replaced with Coursera, Kahn Academy, 
EDx, Udemy, and more.
In Meeker’s view, we are moving from an 

asset-heavy generation, dependent upon 
physical money, physical time constraints, 
and physical space issues, to an asset-light 
era where we can walk out the door with our 
clothes, smartphone, and nothing else and 
can still be functional all day.

Freeing ourselves from the physical limi-
tations of time and place proximity dramati-

edi tor ’s  note :  Significant and fast-paced change is occurring 
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understand what the future is likely to look like. The clearer our sense for 

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

of trends working their way through virtually every aspect of our lives 
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taking us, NEHA has made arrangements to publish the critical thinking 

of the highly regarded futurist, Thomas Frey. 
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book Communicating with the Future. Frey is a powerful visionary who is 

revolutionizing our thinking about the future.
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cally reduces our cost of living and the over-
head cost of a business employing us.

Moving From Just-in-Case
to Just-in-Time
Rather than having closets full of CDs, record
albums, and VHS videos, we can have our
entire entertainment library hosted in the
cloud and retrieve it whenever we want.

Rather than owning a car and paying for park-
ing, insurance, and maintenance, services like
Zipcar, Uber, and Hailo are offering some very
appealing on-demand transportation options.

Rather than having pockets full of cash and
credit cards, our smartphones are quickly
becoming the do-everything wallet of choice.

Over the coming years, entrepreneurs will
force us to rethink our need for almost any-
thing physical.

As delivery services improve, with future
automated drones reducing the time it takes
to receive an order from days to minutes, our
thinking about our ties to the physical world
will begin to morph.

3D printers are beginning to show us how
we can create what we need rather than spend-
ing countless hours searching the planet to
find the item and have it shipped to us.

The time and precision with which our
needs can be met will cause us to rethink vir-
tually everything that feels like ownership.

Final Thoughts
On a recent trip to Australia I was shown a
house that was owned by Elton John. He owned
it for 12 years but only showed up there once.

In the past, rich people were always defined
by how much they owned. Real estate, expen-
sive cars, vacation homes, and fancy jewelry
have long been the symbols of greatness.

But at the same time, all of our physical
trappings weigh us down. They occupy our
mind, cloud our judgment, and consume our
time. Our possessions become our obsessions.

No, the world of physical ownership will
not abruptly end overnight. But the speed
with which we begin to migrate in that direc-
tion is about to pick up.

Today, 144 million Americans spend an
average of 52 minutes a day in their car, most
of it spent commuting to and from work.
In the future, we will not show up for work
just-in-case we need to be there. Rather, we
will figure out schemes for being there just-
in-time, either virtually or physically, as busi-
ness needs dictate.

If the average nonproductive time spent in
cars were cut in half, how else could people
spend their extra 26 minutes a day?

What will a world of on-demand educa-
tion, on-demand health care, and on-demand
employment look like? If you’re struggling to
imagine this kind of future, you’re not alone.
But we are about to find out very soon.

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

Corresponding Author: Thomas Frey, Senior
Futurist and Executive Director, DaVinci
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davinciinstitute.com.
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 L E G A L  B R I E F S

L auren Beth Rudolph died on December
28, 1992, in her mother’s arms due to
complications of an E. coli O157:H7 in-

fection—hemolytic uremic syndrome. She was
only 6 years, 10 months, and 10 days old when
she died. Her death, the deaths of three other
children, and the sicknesses of 600 others were
eventually linked to E. coli O157:H7–tainted
hamburger produced by Von’s and served un-
dercooked at Jack in the Box restaurants on
the West Coast during late 1992 and January
1993. Roni Rudolph, Lauren’s mom, and I have
known each other for 20 years. As a parent
of three growing daughters, I cannot imagine
what it must be like not to share their lives.

Dave Theno became head of food safety for
Jack in the Box shortly after the outbreak. I
have also known Dave for 20 years. I put him
under oath more than a few times, and I faced
him and his team of lawyers in several court-
rooms from 1993 to 1995.

I learned only a few years ago, however, a
significant fact about Dave—one that made
me admire him—one that I think all in food
safety should emulate.

Dave and I shared the stage at the National
Meat Association (NMA) annual convention
a few years ago. The NMA is an association
representing meat processors, suppliers, and
exporters. Dave spoke just before I did and
was rightly lauded as someone who takes
food safety to heart. It was his story about
Lauren Rudolph and his relationship with
Roni, however, that struck all in the room.

Dave told the quiet audience about
Lauren’s death. He told us how her bowels
liquefied and she suffered several strokes.
Dave also told us that the death of Lauren and
his friendship with Roni had changed him.
He told us all that he had carried a picture
of Lauren in his briefcase every day since he
had taken the job at Jack in the Box. He told

us that every time he needed to make a food
safety decision—who to pick as a supplier,
what certain specifications should be—he
took out Lauren’s picture and asked, “What
would Lauren want me to do?”

I thought how powerful that image was. A
senior executive charged with making a com-
pany’s food safety decisions holds the picture
of a dead child—seeking guidance to avoid
the next possible illness or death. The image
is stunning, but completely appropriate.

I wonder if other people responsible for
food safety—whether in industry or govern-
ment—would ever do such a thing. If they do
not, perhaps they should?

Shortly after seeing Dave at NMA, I spent
time in South Carolina with the family of a
four-year-old who had eaten E. coli O157:H7–
tainted cookie dough and was hospitalized for
months, suffering weeks of dialysis and sei-
zures. She still faces a lifetime of complications.

I then left South Carolina for Ohio, where
I sat across the kitchen table from a family
who lost their only daughter because she
died from an E. coli O157:H7 infection. A
hamburger was to blame.

These and dozens of other visits over 20
years have left an imprint on me.

I have thought much about how we should
all be like Dave Theno. We should run our
businesses, inspections, and lives like Dave
ran food safety at Jack in the Box after the
outbreak. We should go meet these families.
Sit across their kitchen tables. Go to a hospi-
tal room and see more tubes and wires than
you can count. Understand what these peo-
ple have lived though.

We should take their stories into our
hearts. It is hard, very hard, but it will give
us all a real clear reason to do our jobs.

edi tor ’s  note :  The Journal recognizes the importance of providing 

readers with practical and relevant legal information and is pleased to 

publish the popular Legal Briefs column. In every other issue of the Journal 

this information will be presented by the attorneys at Seattle-based Marler 

Clark, LLP, PS (www.marlerclark.com). Marler Clark has developed a 

nationally known practice in the field of food safety. They represent people 

who have been seriously injured or the families of those who have died after 

becoming ill with foodborne illness during outbreaks traced to restaurants, 

grocery chains, and other food suppliers.

Bill Marler is managing partner of Marler Clark. He began litigating 

foodborne illness cases in 1993. Since then, he has dedicated his law practice 

to representing victims of foodborne illnesses, including E. coli, Salmonella, 

and Listeria.  In addition to his law practice, Bill is a food safety advocate 

and publisher of Food Safety News.

Bill marler, Jd
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cAreer oPPortunities

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

Alaska
Albuquerque, NM
Baton Rouge, LA
Boston, MA
Buffalo, NY
Butte, MT
Cleveland, OH
Jacksonville, FL
Little Rock, AR
McAllen, TX
Miami, FL

Mobile, AL
New Orleans, LA
Pittsburgh, PA
Richmond, VA
Rochester, NY
Rogers, AR
Salt Lake City, UT
Spearfish, SD
Virginia Beach, VA
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: bflynn@evercleanservices.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 

Editor’s Note: The Journal will publish the In Memoriam sec-
tion twice a year in the June and December issues. If you would 
like to share information on the passing of a noteworthy envi-
ronmental health professional, please contact Kristen Ruby at 
kruby@neha.org.

in MeMoriAM

William Kimura
NEHA was saddened to learn that William Kimura passed away in 
January 2013. Kimura was the division director of environmental 
health for the city of Pasadena. He was a great resource for envi-
ronmental health in southern California. Many registered environ-
mental health specialists (REHS) either took Kimura’s prepared-
ness course or used his study book to help them pass California’s 
REHS exam.

NEHA wishes to express its deepest sympathies to Kimura’s 
family, colleagues, and friends. He was an exemplary figure in 
environmental health and will be greatly missed.

Gordon Robbins
NEHA was saddened to learn that Gordon Robbins passed away 
in March 2013. Gordon was the founding assistant director for 

program operations of the Centers for Disease Control and Pre-
vention’s (CDC’s) National Center for Chronic Disease Prevention 
and Health Promotion. He worked at CDC for 37 years and retired 
in 2003. Gordon was CDC’s first certified health educator and a 
winner of the Samuel J. Crumbine Consumer Protection Award 
while working at a Kansas health department early in his career. 

NEHA wishes to express its deepest sympathies to Robbins’s fam-
ily, colleagues, and friends. He was an exemplary figure in the field 
of health education and will be greatly missed. 

Great NEHA Sustaining Members can post their URLs on NEHA’s Web site for free.

To take advantage of this benefit, please e-mail your organization’s Web site 
address (URL) to staff@neha.org. 

We’ll do the rest! Reciprocal links are appreciated. To access the links on NEHA’s 
Web site, simply visit us at  neha.org and click on “Links.”

B e n e f i t
f o r  S u s t a i n i n g  M e m b e r s
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Yf i
T h a n k s ! ?

Did You Know?
Each June, the National Safety Council encourages organizations 
to get involved and participate in National Safety Month (NSM). 

NSM is an annual observance to educate and influence behaviors 
around leading causes of preventable injuries and deaths.  

For more information, visit nsc.org.
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Portable XRF Analyzers
for Testing Lead in Soil, Dusts, and on Surfaces 
Olympus handheld XRF environmental analyzers provide fast, decisive results for screening RCRA, Priority Pollutant, 
and other Hazardous Metals. SmartScreen™ for Lead Based Paint (LBP) analysis provides a precise and accurate 
method of measuring lead (Pb) concentrations in multilayer coatings in seconds, without radioactive isotopes.

• Detect Pb well within typical regulatory action levels on surfaces, in dust, and in soil 

• Test prior to, during, or after construction, demolition, repair, or painting 

• Test directly on fl oors, walls, doors, hinges, pipes, joints or window casings 

• Measure uneven surfaces easily with the software-based proximity sensor 

• Eliminate liabilities associated with owning hazardous radioactive isotopes 

Request a demo to see how our tube-based handheld XRF analyzers identify and quantify Pb, arsenic (As), 
mercury (Hg), chromium (Cr), and other contaminant metals quickly and accurately for site characterizations, 
property evaluations, or remediation and regulatory compliance.
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July 9–11, 2013: Hyatt Regency Crystal City at Reagan National 
Airport, Washington, DC, Area. For more information, visit www.
neha2013aec.org.

nehA AFFiliAte And reGionAl listinGs

Alaska
October 2–4, 2013: 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 25–27, 2013: 2013 Annual Education Conference & 
Exhibition, sponsored by the Colorado Environmental Health As-
sociation, Pueblo Convention Center, Pueblo, CO. For more infor-
mation, visit www.cehaweb.com/aec.html. 

Florida
September 5–6, 2013: Annual Education Conference, sponsored 
by the Florida Environmental Health Association, Hilton Sandes-
tin Beach Golf Resort & Spa, Destin, FL. For more information, 
visit www.feha.org.

Georgia
June 6–7, 2013: 2013 Annual Education Conference, sponsored 
by the Georgia Environmental Health Association, Oceanside Inn 
& Suites, Jekyll Island, GA. For more information, visit www.geha-
online.org.

Montana
October 8–9, 2013: 2013 Fall Educational Conference, spon-
sored by the Montana Environmental Health and Public Health 
Associations, Great Falls, MT. For more information, visit www.
mehaweb.org.

Nevada
July 23–25, 2013: Annual Educational Conference, sponsored 
by the Nevada Environmental Health Association, Three Square, 
Las Vegas, NV. For more information, visit www.nveha.org/conf_
reg_2013.html.

Rhode Island 
September 25–26, 2013: 51st Annual Yankee Conference, hosted 
by the Rhode Island Environmental Health Association, Twelve 
Acres, Smithfield, RI. For more information, visit www.ehari.org.

Texas
October 8–12, 2013: 58th Annual Education Conference, spon-
sored by the Texas Environmental Health Association, Double Tree 
Hotel Austin, TX. For more information, visit www.myteha.org/
Annual_Education_Conference.

Wisconsin
September 25–26, 2013: Joint Regional Education Conference, 
presented by the environmental health association affiliates from 
Wisconsin, Minnesota, Iowa, Nebraska, North Dakota, and South 
Dakota, Radisson Hotel, La Crosse, WI. For more information, 
visit www.weha.net. 

Wyoming
October 8–10, 2013: 2013 Annual Education Conference, spon-
sored by the Wyoming Environmental Health Association and the 
Wyoming Food Safety Coalition, Hotel Terra, Teton Village, WY. 
For more information, visit www.wehaonline.net.

toPiCAl listinGs

Nanotechnology
June 5–7, 2013: Nano-4-Rem Applications of Nanotechnology 
for Safe and Sustainable Environmental Remediations, 
sponsored by Southeastern Louisiana University in cooperation 
with other partners, Hammond, LA. For more information, visit 
www.selu.edu/acad_research/programs/nano_4_rem_anssers/.  

?If you can’t make it to Washington, DC, for the NEHA 2013 AEC, you can access  
it online instead. About 30 educational sessions will be recorded live, and you 
can participate online almost as if you were sitting in the room by registering 
for the Virtual AEC. You can also earn continuing educational credits for 
participating in the sessions. To register for your access to the Virtual AEC,  
visit neha2013aec.org.

Did You 
Know?
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resourCe corner

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!

Professional Food Manager (Third Edition)
National Environmental Health Association, Inc. and MindLeaders, 
Inc. (Portions) (2013)

Though the food service industry is ever 
evolving, one factor remains consis-
tently important: the competency level 
of managers responsible for the safety of 
food served. In order for a food service 
operation to manage its risks effectively, 
managers must not only pass a Confer-
ence for Food Protection/American 
National Standards Institute–accredited 
food safety manager examination, they 
must retain that information and put it 

into practice every day on the job. Revised and updated by food safety 
experts, Professional Food Manager, Third Edition helps managers pre-
pare for the certification examination while also demonstrating how to 
maintain the highest level of proficiency after achieving certification. It 
is written in an easy-to-read style that prepares current and soon-to-be 
managers for the many challenges encountered in the workplace.
141 pages / Paperback / Catalog #EZ6002
Member: $22 / Nonmember: $26

HACCP: Managing Food Safety Hazards  
at the Retail Level
National Environmental Health Association, Inc. (2009)

This economically priced HACCP 
training material was created to meet 
the growing demands on the food ser-
vice industry to look at risk factors 
affecting food safety. The HACCP 
approach to food safety addresses the 
analysis and control of biological, 
chemical, and physical hazards through 
active managerial control within the 
retail establishment. HACCP: Managing 
Food Safety Hazards at the Retail Level 

will walk a food manager step-by-step through creating a workable 
HACCP plan as well as prepare individuals for NEHA’s Certified 
HACCP Manager exam. Reviewed and accredited by the International 
HACCP Alliance as meeting the required standards for content and 
training for introductory HACCP. This book is also a recommended 
study reference for NEHA’s CP-FS exam. 
128 pages / Paperback / Catalog #EZ6011
Member: $24 / Nonmember: $29

Food Safety: Theory and Practice
Paul L. Knechtges (2012)

Authored by a NEHA member! Writ-
ten from a “farm-to-fork” perspective, 
this book provides a comprehensive 
overview of food safety and discusses 
the biological, chemical, and physical 
agents of foodborne diseases. Early 
chapters introduce readers to the his-
tory and fundamental principles of 
food safety. Later chapters provide an 
overview of the risk and hazard analy-
sis of different foods and the impor-

tant advances in technology that have become indispensable in 
controlling hazards in the modern food industry.
460 pages / Paperback / Catalog #1120
Member: $78 / Nonmember: $83

Food Safety Fundamentals: Essentials of Food 
Safety and Sanitation (Second Edition)
David McSwane, Richard Linton, Nancy R. Rue, and Anna Graf  
Williams (2010)

This book incorporates the best food 
safety and sanitation practices for 
the overall food industry. It utilizes 
the latest standards in FDA’s 2009 
Food Code and is filled with food ser-
vice and retail industry photos and 
easy-to-read charts. It is designed 
to make managers knowledgeable 
about food hazards while emphasiz-
ing proper food handling practices 
to enable participants to success-
fully complete all nationally certified 

exams. This book is a recommended study reference for NEHA’s 
CP-FS exam.
321 pages / Paperback / Catalog #1093
Member: $59 / Nonmember: $69  
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Archives in Environmental  
and Occupational Health 

For more than 90 years, Archives of Environmental & 
Occupational Health has provided objective documentation of 
the effects of environmental agents on human, and in some cases, 
animal populations. This noted journal consolidates the latest 
research from such varying fields as epidemiology, toxicology, 
biostatistics, and biochemistry.

Publishing cutting edge research based on the most rigorous 
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industrial processes, and the environmental causation of 
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for FREE!
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tandfonline.com/VAEH
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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.
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Decade Software Company LLC 
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DEH Child Care 
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beth@delozone.com
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mhilliard@skillsoft.com

Sneezeguard Solutions Inc.  
Bill Pfeifer 
www.sneezeguard-solutions.com

St. Johns Housing Partnership 
www.sjhp.org

StateFoodSafety.com 
Christie H. Lewis, PhD 
www.StateFoodSafety.com

Steton Technology Group Inc. 
www.steton.com

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

Target Corporation 
www.target.com

Taylor Technologies, Inc. 
www.taylortechnologies.com

Texas Roadhouse   
www.texasroadhouse.com

The Steritech Group, Inc. 
www.steritech.com

Tri-County Health Department 
www.tchd.org

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

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

Winn-Dixie Stores 
www.winn-dixie.com

WVDHHR Office of Environmental 
Health Services 
www.wvdhhr.ogr

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

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

Dartmouth College, Environmental 
Health & Safety 
michael.blayney@dartmouth.edu

Dickinson State University-
Environmental Health Program 
www.dsu.nodak.edu

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

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

Institute of Public Health, Georgia 
State University 
cstauber@gsu.edu

Internachi-International Association 
of Certified Home Inspectors 
Nick Gromicko 
lisa@internachi.org

UCAR Visiting Scientist Programs 
vspmedia@ucar.edu

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

University of Wisconsin–Oshkosh, 
Lifelong Learning & Community 
Engagement 
hansenb@uwosh.edu  

 Y O U R  aSSoCIatIoN Y O U R  aSSoCIatIoN



66 Volume 75 • Number 10

Special Listing

 Y O U R  ASSOCIATION

SPecIAL listinG

National Officers
President—Brian Collins, MS, REHS, 
DAAS, Director of Environmental Health, 
City of Plano Health Department, 1520 
Avenue K, Ste. 210, Plano, TX 75074-
6232. Phone: (972) 941-7334; e-mail: 
brianc@plano.gov 

President Elect—Alicia Enriquez Collins, 
REHS, e-mail: enriqueza@comcast.net

First Vice 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; e-mail: 
carolyn.harvey@eku.edu

Second Vice President—Bob Custard, 
REHS, CP-FS, Environmental Health 
Manager, Alexandria Health Department, 
4480 King St., Alexandria, VA 22302. 
Phone: (703) 746-4970; e-mail: Bob.
Custard@vdh.virginia.gov

Immediate Past President—Mel Knight, 
REHS, 109 Gold Rock Court, Folsom, CA 
95630. Phone: (916) 989-4224; Cell: (916) 
591-2611; e-mail: melknight@sbcglobal.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-
1926. Phone: (303) 756-9090, ext 301; 
e-mail: nfabian@neha.org

Regional Vice Presidents
Region 1—David E. Riggs, REHS/RS, 
MS, 2535 Hickory Ave., Longview, WA 
98632. Phone: (360) 430-0241; e-mail: 
davideriggs@comcast.net. Alaska, Idaho, 
Oregon, and Washington. Term expires 
2014.

Region 2—Vacant

Region 3—Roy Kroeger, REHS, 
Environmental Health Supervisor, 
Cheyenne/Laramie County Health 
Department, 100 Central Avenue, Cheyenne, 
WY 82008. Phone: (307) 633-4090; e-mail: 
roykehs@laramiecounty.com. Colorado, 
Montana, Utah, Wyoming, and mem-
bers 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; e-mail: 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, Texas 75074. Phone: 
(972) 941-7143 ext. 5282; Cell: (214) 500-
8884; e-mail: sandral@plano.gov. Arkansas, 
Kansas, Louisiana, Missouri, New Mexico, 
Oklahoma, and Texas. Term expires 2014. 

Region 6—Adam London, RS, MPA, En-
vironmental Health Director, Kent County 
Health Department, 700 Fuller NE, Grand 
Rapids, MI 49503. Phone: (616) 632-6916; 
e-mail: adam.london@kentcountymi.gov. 
Illinois, Indiana, Kentucky, Michigan, and 
Ohio. Term expires 2016.

Region 7—CAPT John A. Steward, REHS, 
MPH, CAPT, USPHS (ret), Institute of 
Public Health, Georgia State University, P.O. 
Box 3995, Atlanta, GA 30302-3995. Phone: 
(404) 651-1690; e-mail: jsteward@gsu.edu. 
Alabama, Florida, Georgia, Mississippi, 
North Carolina, South Carolina, and 
Tennessee. Term expires 2014.

Region 8—James Speckhart, MS, 
Industrial Hygienist. Phone: (907) 617-
2213; e-mail: jamesmspeckhart@gmail.
com. Delaware, Maryland, Pennsylvania, 
Virginia, West Virginia, Washington, DC, 
and members of the U.S. armed forces 
residing outside the U.S. Term expires 
2015.

Region 9—Edward L. Briggs, MPH, 
MS, REHS, Director of Health, Town of 
Ridgefield Dept. of Health, 66 Prospect 
Street, Ridgefield, CT 06877. Phone: (203) 
431-2745; e-mail: 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, 3060 Mobile 
Hwy., Montgomery, AL 36108. Phone: 
(334) 293-6511; e-mail: cindy.goocher@
adph.state.al.us

Alaska—Valerie Herrera, ANTHC/
DEHA, 3900 Ambassador Dr., Ste. 301, 
Anchorage, AK 99508. Phone: (907) 729-
3504; e-mail: vsherrera@anthc.org

Arizona—Shikha Gupta, Environmental 
Operations Program Supervisor, Maricopa 
County, 1001 N. Central Ave, Ste. 401, 
Phoenix, AZ 85004. Phone: (602) 506-
6939; e-mail: sgupta@mail.maricopa.gov

Arkansas—Jeff Jackson, 740 California 
Street, Camden, AR 71701. E-mail: jeff.
jackson@arkansas.gov

California—Brenda Faw, Senior REHS, 
California Department of Public Health 
EHS-Net, 1500 Capitol Ave., MS7602, 
Sacramento, CA 95814. Phone: (916) 445-
9548; e-mail: brenda.faw@cdph.ca.gov

Colorado—Kurt Dahl, Environmental 
Health Manager, Pitkin County 
Environmental Health, 76 Service Center 
Rd., Aspen, CO 81611. Phone: (970) 920-
5438; e-mail: kurtd@co.pitkin.co.us

Connecticut—John Deckert, Chief 
Sanitarian, Glastonbury County Health 
Dept., 2155 Main St., P.O. Box 6523, 
Glastonbury, CT 06033. Phone: (860) 652-
7535; e-mail: john.deckert@glastonbury-
ct.gov

Florida—Shaun May, CEHP, Florida Dept. 
of Health. E-mail: shaun_may@cox.net

Georgia—Tad Williams, South Health 
District, 4149 Dasher Rd., Lake Park, GA 
31636. Phone: (229) 333-5290; e-mail: 
twwilliams@dhr.state.ga.us

Hawaii—John Nakashima, Sanitarian IV, 
Food Safety Education Program, Hawaii 
Dept. of Health, 1582 Kamehameha Avenue, 
Hilo, HI 96720. Phone: (808) 933-0931; 
e-mail: john.nakashima@doh.hawaii.gov

Idaho—Jami Delmore, Idaho Southwest 
District Health, P.O. Box 850, Caldwell, 
ID 83606. Phone: (208) 455-5403; e-mail: 
jami.delmore@phd3.idaho.gov

Illinois—Kimberly Bradley, Environmental 
Health Specialist, 912 - 16 Ave., East 
Moline, IL 61244. Phone: (309) 752-1510; 
e-mail: kgbradley75@gmail.com

Indiana—Christine Stinson, P.O. Box 
457, Indianapolis, IN. Phone: (317) 233-
7168; e-mail: christinedely@hotmail.com

Iowa—Michael Wichman, Associate 
Director, State Hygienic Laboratory, 
The University of Iowa, 2490 Crosspark 
Rd., University of Iowa Research Park, 
Coralville, IA 52242-4721. Phone: (319) 
335-4500; e-mail: michael-wichman@
uiowa.edu

Jamaica—Andrea Brown-Drysdale, 
Jamaica Association of Public Health 
Inspectors, Shop #F201, Rodneys 
Memorial, Emancipation Square, P.O. 
Box 616, Spanish Town, St. Catherine, 
Jamaica. Phone: (876) 840-1223; e-mail: 
jahandrea@yahoo.com

Kansas—Edward Kalas, Shawnee County 
Health Agency, 1515 NW Saline, North 
Annex Ste. 221, Topeka, KS 66618. Phone: 
(785) 291-2455; e-mail: ed.kalas@snco.us

Kentucky—Kenny Cole, REHS, Estill 
County Health Dept., P.O. Box 115, Irvine, 
KY 40336. Phone: (606) 723-5181; e-mail: 
kennyw.cole@ky.gov

Louisiana—Tammy Toups, Environmen-
tal Scientist, 110 Barataria St., Lockport, 
LA 70374. Phone: (985) 532-6206; e-mail: 
tammy.t.toups@la.gov

Maryland—James Lewis, 14 Spyglass 
Court, Westminster, MD 21158-4401. 
Phone: (410) 537-3300; e-mail: jlewis@
mde.state.md.us

Massachusetts—Heidi Porter, Bedford 
Board of Health, 12 Mudge Way, Bedford, 
MA 01730. Phone: (781) 275-6507; 
e-mail: president@maeha.org

Michigan—Chris Klawuhn, RS, Deputy 
Director, Bureau of EH, Ingham County 
Health Dept., 5303 S. Cedar St., Lansing, 
MI 48909. Phone: (517) 887-4527; e-mail: 
cklawuhn@ingham.org

Minnesota—Kimberley Carlton, Planner 
Principal, Minnesota Dept. of Health, 
625 Robert St. North, P.O. Box 64975, St. 

Paul, MN 55164. Phone: (651) 201-4511; 
e-mail: kim.carlton@state.mn.us 

Mississippi—Queen Swayze, Food 
Program Specialist, Mississippi State Dept. 
of Health, 570 E. Woodrow Wilson, Ste. 
O-300, Jackson, MS 39215. Phone: (601) 
576-7689; e-mail: elizabeth.swayze@msdh.
state.ms.us

Missouri—Paul Gregory, Hiland Dairy 
Foods Company, 1133 E. Kearney, Spring-
field, MO 65801. Phone: (417) 862-9311; 
e-mail: pgregory@hilanddairy.com

Montana—Ruth Piccone, RS, State of 
Montana Food & Consumer Safety, 1400 
Broadway St., Room C214, Helena, MT 
59620. Phone: (406) 444-5303, e-mail: 
rpiccone@mt.gov 

National Capitol Area—Shannon McKeon, 
Environmental Health Specialist, 10777 
Main St., Fairfax, VA 22030. Phone: (703) 
246-2444; e-mail: smckeon@ncaegha.com

Nebraska—Sarah Pistillo, EH Scientist, 
State of Nebraska Dept. of Health & 
Human Services, 250114 Skyport Dr., 
Scottsbluff, NE 69361. Phone: (308) 436-
6948; e-mail: sarah.pistillo@nebraska.gov

Nevada—John Wagner, Environmental 
Health Specialist, P.O. Box 30992, Las 
Vegas, NV 89173. E-mail: wagner@
snhdmail.org

New Jersey—Marconi Gapas, Health 
Officer, Township of Union and Borough 
of Kenilworth Department of Health, 1976 
Morris Ave., Union, NJ 07083. Phone: 
(908) 851-8507; e-mail: mgapas@union-
township.com

New Mexico—Jeff Dickson, EH Officer, 
Indian Health Service, 5052 Sanbusco 
Court NE, Rio Rancho, NM 87144-5301. 
Phone: (505) 946-9577; e-mail: jeff.
dickson@ihs.gov

New York—Contact Region 9 Vice 
President Edward L. Briggs, Director of 
Health, Town of Ridgefield Dept. of Health, 
66 Prospect Street, Ridgefield, CT 06877. 
Phone: (203) 431-2745; e-mail: eb.health@
ridgefieldct.org

North Carolina—Jesse Dail, EH Specialist, 
3820 Bridges St., Ste. A, Morehead City, 
NC 28557. Phone: (252) 728-8499; e-mail: 
jessed@carteretcountygov.org

North Dakota—Lisa Otto, First District 
Health Unit, P.O. Box 1268, Minot, ND 
58702. Phone: (701) 852-1376; e-mail: 
ecotto@nd.gov  

Northern New England Environmental 
Health Association—Co-president  
Brian Lockard, Health Officer, Salem 
Health Dept., 33 Geremonty Dr., Salem, 
NH 03079. Phone: (603) 890-2050; e-mail: 
blockard@ci.salem.nh.us. Co-president 
Thomas Sloan, RS, Agricultural Specialist, 
NH Dept. of Agriculture, P.O. Box 2042, 
Concord, NH 03302. Phone: (603) 271-
3685; e-mail: tsloan@agr.state.nh.us

Ohio—Jennifer Wentzel, Sanitarian 
Supervisor, Public Health—Dayton & 
Montgomery, 117 S. Main St., Dayton, OH 
45422. Phone: (937) 225-5921; e-mail: 
jwentzel@phdmc.org

Oklahoma—Loree Boyanton, Oklahoma 
Dept. of Environmental Quality, 11549 
SW 54, Mustang, OK 73064. Phone: 
(405) 702-6193; e-mail: loreeboyanton@
yahoo.com

Oregon—Delbert Bell, 1016 Newcastle 
Ave., Klamath Falls, OR 97601. Phone: 

The board of directors includes 
NEHA’s nationally elected offi-
cers and regional vice presidents. 
Affiliate presidents (or appointed 
representatives) comprise the Affili-
ate Presidents Council. Technical 
advisors, the executive director, and 
all past presidents of the association 
are ex-officio council members. This 
list is current as of press time.

Dick Pantages
NEHA Historian

Edward L. Briggs,  
MPH, MS, REHS

Region 9 Vice President
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(541) 273-0757; e-mail: Dbell541@
charter.net

Past Presidents—Keith L. Krinn, RS, 
MA, DAAS, CPHA, Environmental Health 
Administrator, Columbus Public Health, 
240 Parsons Ave., Columbus, OH 43215-
5331. Phone: (614) 645-6181; e-mail: 
klkrinn@columbus.gov

Pennsylvania—Joseph “Jay” S. Tarara, 
Greensburg, PA. E-mail: littletfamily@
aol.com

Rhode Island—Dottie LeBeau, CP-FS, 
Food Safety Consultant and Educator, 
Dottie LeBeau Group, P.O. Box 37, Hope, RI 
02831. E-mail: deejaylebeau@verizon.net

Saudi Arabia—Zubair M. Azizkhan, 
Environmental Scientist, Saudi Arabian Oil 
Company. P.O. Box 5250, MC 135, Jeddah 
21411, Saudi Arabia. Phone: +966-2-427-
0158; e-mail: Zubair.azizkhan@aramco.
com.sa

South Carolina—Trey Reed, Regional 
EH Director, SC Dept. of Health and 
Environmental Control, 206 Beaufort St. 
NE, Aiken, SC 29801. Phone: (803) 642-
1637; e-mail: reedhm@dhec.sc.gov

South Dakota—Roger Puthoff, SD Dept 
of Public Safety, 1105 Kansas Ave. SE, 
Huron, SD 57350. Phone: (605) 352-5596; 
e-mail: roger.puthoff@state.sd.us

Tennessee—David Garner, 5th Floor 
Cordell Hull Building, 425 5th Avenue, 
Nashville, TN 37247. Phone: (615) 
741-8536; e-mail: david.garner@
tnenvironmentalhealth.org

Texas—Janet Tucker, Environmental 
Health Specialist, City of Richardson, 411 
W. Arapahoe Rd., Room 107, Richardson, 
TX 75080. Phone: (972) 744-4077; e-mail: 
janet.tucker@cor.gov

Uniformed Services—Timothy A. 
Kluchinsky, Jr., DrPH, MSPH, RS/
REHS-E, Program Manager, U.S. Army 
Health Hazard Assessment Program, U.S. 
Army Public Health Command, ATTN: 
HHA, E-1570, 5158 Blackhawk Road, 
Aberdeen Proving Ground, MD 21010-
5403. Phone: (410) 436-1061; e-mail: 
timothy.kluchinsky@us.army.mil 

Utah—Richard Worley, Bear River Health 
Department, UT. Phone: (435) 792-6571; 
e-mail: rworley@brhd.org

Virginia—Christopher Gordon, 
Environmental Health Manager, 109 
Governor St., 5th Floor, Office of Env. Health 
Services, Richmond, VA 23219. Phone: (804) 
864-7417; e-mail: christopher.gordon@vdh.
virginia.gov

Washington—Geoffrey Crofoot, 
Environmental Health Specialist, 
Washington State Environmental Health 
Association, 3020 Rucker, Suite 104, Everett, 
WA 98201. Phone: (425) 339-5250; e-mail: 
gcrofoot@snohd.org

West Virginia—Judy Ashcraft, 350 
Capitol St., Room 313, Charleston, WV 
25301. Phone: (304) 356-4284; e-mail: 
judith.a.ashcraft@wv.gov

Wisconsin—Timothy Anderson, Chief, 
Regulatory and Technical Services, 
Dept. of Agriculture, 2811 Agriculture 
Dr., Madison, WI 53708. Phone: (608) 
224-4716; e-mail: timothy.anderson@
wisconsin.gov

Wyoming—Terri Leichtweis, 
Environmental Health Specialist I, 
Cheyenne-Laramie County Health 
Department, 100 Central Ave., 
Cheyenne, WY 82007. Phone: (307) 
633-4090; e-mail: tleichtweis@lara-
miecounty.com

NEHA Historian
Dick Pantages, NEHA Past President, 
Fremont, CA. E-mail: dickpantages@
comcast.net

Technical Advisors
Air Quality—To be determined

Children’s EH—M.L. Tanner, HHS, 
Environmental Health Manager III, Bureau 
of Environmental Health, Division of 
Enforcement, South Carolina Department 
of Health and Environmental Control, 
Columbia, SC. Phone: (803) 896-0655; 
e-mail: tannerml@dhec.sc.gov

Disaster/Emergency Response—Vince 
Radke, MPH, REHS, CP-FS, DAAS, 
Sanitarian, CDC/NCEH/DEEHS/EHSB, 
Atlanta, GA. Phone: (770) 488-4136; 
e-mail: vradke@cdc.gov 

Drinking Water—Robert Warner, 
CP-FS, Environmental Health Scientist, 
Draper, UT. Phone: (435) 843-2340; 
e-mail: rwarner@utah.gov

Emerging Pathogens—Lois Maisel, RN, 
CP-FS, Environmental Health Specialist 
II, Fairfax County Health Department, 
Fairfax, VA. Phone: (703) 246-8442; 
e-mail: lois.maisel@fairfaxcounty.gov

Environmental Justice—Sheila D. 
Pressley, PhD, REHS/RS, Associate 
Professor, Environmental Health Sciences 
Department, Eastern Kentucky University, 
Richmond, KY. Phone: (859) 622-6339; 
e-mail: sheila.pressley@eku.edu 

Food (including Safety and Defense)—
John A. Marcello, REHS, CP-FS, Pacific 
Regional Food Specialist, U.S. Food and 
Drug Administration, Tempe, AZ. Phone: 
(480) 829-7396, ext. 2035; e-mail: john.
marcello@fda.hhs.gov. Scott Holmes, 
REHS/RS, Environmental Public Health 
Manager, Lincoln-Lancaster County Health 
Department, Lincoln, NE. Phone: (402) 
441-8634; e-mail: sholmes@lincoln.ne.gov

General—Eric Pessell, REHS, 
Environmental Health Division Director, 
Barry-Eaton District Health Department, 
Charlotte, MI. Phone: (517) 541-2639; 
e-mail: epessell@bedhd.org 

Hazardous Materials/Toxic 
Substances—Priscilla Oliver, PhD, Life 
Scientist/Program Manager, U.S. EPA, 
Atlanta, GA. Phone: (404) 703-4884; 
e-mail: POliverMSM@aol.com

Healthy Homes and Healthy 
Communities—Sandra Whitehead, 
MPA, Environmental Public Health 
Planner, Division of Environmental 
Health, Florida Department of Health, 
Tallahassee, FL. Phone: (850) 245-4444, 
ext. 2660; e-mail: Sandra_Whitehead@
doh.state.fl.us 

Injury Prevention—CAPT Alan J. 
Dellapenna, Jr., RS, MPH, DAAS, 
Historian, Indian Health Service, 
Rockville, MD. Phone: (919) 707-5441; 
e-mail: alan.dellapenna@gmail.com 

Institutions/Schools—Angelo Bellomo, 
REHS, Director of Environmental Health, 
Los Angeles County Department of Public 
Health–Environmental Health, Baldwin 
Park, CA. Phone: (626) 430-5100; e-mail: 
abellomo@ph.lacounty.gov

International—Sylvanus Thompson, 
PhD, CPHI (C), Quality Assurance 
Manager, Toronto Public Health, Toronto, 
ON, Canada. Phone: (416) 392-2489;  
e-mail: sthomps@toronto.ca

Land Use Planning/Design—Steve 
Konkel, PhD, Associate Professor of 
Health, University of Alaska Anchorage, 
Anchorage, AK. Phone: (907) 786-6522; 
e-mail: steven.konkel@uaa.alaska.edu. 
Felix I. Zemel, MCP, MPH, REHS/RS, 
Health Administrator, Cohasset Board of 
Health, Cohasset, MA. Phone: (978) 790-
0495; e-mail: felix.zemel@gmail.com 

Legal—Bill Marler, Attorney, Marler 
Clark, The Food Safety Law Firm, Seattle, 
WA. Phone: (206) 346-1888; e-mail: 
bmarler@marlerclark.com

Meteorology/Weather/Global Climate 
Change—James Speckhart, MS, Industrial 
Hygienist. Phone: (907) 617-2213; e-mail: 
jamesmspeckhart@gmail.com

Occupational Health/Safety—Donald 
Gary Brown, DrPH, CIH, RS, Professor, 
Eastern Kentucky University, Richmond, 
KY. Phone: (859) 622-1992; e-mail: gary.
brown@eku.edu 

Pools/Spas—Colleen Maitoza, REHS, Su-
pervising Environmental Specialist, Environ-
mental Management Department, County 
of Sacramento, Mather, CA. Phone: (916) 
875-8512; e-mail: maitozac@saccounty.net  

Radiation/Radon—R. William Field, PhD, 
MS, Professor, College of Public Health, 
University of Iowa, Iowa City, IA. Phone: 
(319) 335-4413; e-mail: bill-field@uiowa.edu

Recreational Water—Tracynda Davis, 
MPH, Environmental Health Consultant, 
Colorado Springs, CO. Phone: (608) 225-
5667; e-mail: tracynda@gmail.com 

Risk Assessment—Sharron LaFollette, 
PhD, Chair, Public Health Department, 
University of Illinois at Springfield, 
Springfield, IL. Phone: (217) 206-7894; 
e-mail: slafo1@uis.edu 

Sustainability—Tom R. Gonzales, MPH, 
REHS, Environmental Health Director, 
El Paso County Public Health, Colorado 
Springs, CO. Phone: (719) 578-3145; 
e-mail: TomGonzales@epchealth.org 

Technology (including Computers, 
Software, GIS, and Management 
Applications)—Darryl Booth, MBA, 
Product Manager, Decade Software 
Company, Fresno, CA. Phone: (800) 
233-9847, ext. 702; e-mail: darrylbooth@
decadesoftware.com 

Terrorism/All Hazards Preparedness—
Martin A. Kalis, Public Health Advisor, 
CDC/NCEH/DEEHS/EHSB, Atlanta, GA. 
Phone: (770) 488-4568; e-mail: mkalis@
cdc.gov 

Vector Control—Zia Siddiqi, PhD, 
Director of Quality Systems, Orkin, Inc., 
Atlanta, GA. Phone: (770) 220-6030; 
e-mail: zsiddiqi@rollins.com 

Wastewater—Craig Gilbertson, RS, 
Environmental Planner, TrackAssist-Online, 
Walker, MN. Phone: (218) 252-2382; 
e-mail: cgilbertson@yaharasoftware.com 

Water Pollution Control/Water Quality—
Sharon Smith, RS, West Central Region Su-
pervisor, Minnesota Department of Health, 
Fergus Falls, MN. Phone: (218) 332-5145; 
e-mail: sharon.l.smith@state.mn.us

Workforce Development, Management, 
and Leadership—Ron de Burger, CPH, 
CPHI, Director, Toronto Public Health, 
Toronto, ON, Canada. Phone: (416) 338-
7953; e-mail: rdeburg@toronto.ca.  
Val Siebel, REHS, Environmental 
Management Department Director, County 
of Sacramento, Mather, CA. Phone: (916) 
875-8444; e-mail: siebalv@saccounty.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
Ginny Coyle, Grants/Projects Specialist, 
Research and Development (R&D),  
ext. 346, gcoyle@neha.org
Jill Cruickshank, Marketing and 
Communications Manager, ext. 342, 
jcruickshank@neha.org
Alyssa Crum, Credentialing Specialist, 
ext. 328, acrum@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
Misty Duran, Continuing Education  
Specialist, ext. 310, mduran@neha.org
Chris Fabian, Senior Manager, Center for 
Priority Based Budgeting (CPBB), ext. 325, 
cfabian@neha.org
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, Administrative 
Support, NEHA EZ, ext. 343, mgallagher@
neha.org
Genny Homyack, Executive Associate, 
ghomyack@neha.org
Jon Johnson, Senior Manager, CPBB, ext. 
326, jjohnson@neha.org
Dawn Jordan, Customer Service Manager, 
Office Coordinator, HR and IT Liaison, 
ext. 312, djordan@neha.org
Elizabeth Landeen, Assistant Manager, 
R&D, (860) 351-5099, elandeen@neha.org
Larry Marcum, Managing Director,  
R&D and Government Affairs, ext. 303, 
lmarcum@neha.org
Stuart McEwen, Local Government  
Advisor, CPBB, smcewen@cpbb.org
Marissa Mills, Project Assistant, R&D, 
ext. 304, mmills@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
Douglas Skinner, Internet Marketing 
Coordinator, ext. 338, dskinner@neha.org
Christl Tate, Project Coordinator,  
R&D, ext. 305, ctate@neha.org
Shelly Wallingford, Credentialing 
Coordinator, ext. 339, swallingford@ 
neha.org  

To update information, contact Terry Osner, Administrative Coordinator, (303) 756-9090, ext. 302.
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A Tribute to 75 Years of the  
Journal of Environmental Health
The issue in your hands marks the close of the Journal of Environ-
mental Health’s (JEH’s) 75th volume—and the culmination of 75 
years of publication! We wanted to commemorate this amazing 
milestone with a brief history, as well as give thanks to the thou-
sands of individuals who have contributed to the JEH.

The Sanitarian (the original title of the JEH) was first published 
by the National Association of Sanitarians (changed to NEHA in 
1970) in June 1938. This issue was 6 3/4 in. by 10 in. and was 28 
pages long (see image below). The cost of a yearly subscription in 
the U.S. was $2.50 and a single issue cost $0.25.

From 1938 to 1942, The Sanitarian had a monthly publica-
tion frequency but this fluctuated and it was officially changed 
to bimonthly in 1943. Thus, the standard of six issues printed a 
year was followed until 1993 when the publication frequency was 
changed to 10 issues a year with bimonthly issues for January/Feb-
ruary and July/August. The 10-issue frequency has been followed 
for the past 20 years. This equates to the publication of around 550 
issues of the JEH over the past 75 years!

Walter S. Mangold was listed as the editor of The Sanitarian from 
1938 to 1949. Over the years other notables such as Floyd Jimison, A. 
Harry Bliss, Milton M. Miller, Frank Justice, William Walter, Trenton 
G. Davis, Franklin Carver, John M. Barry, and Welford Roberts have 
served as editors, editorial directors, or technical editors. The JEH cur-
rently has a group of seven technical editors that make final publica-
tion decisions on all submitted articles (see page 4 for a listing). 

Along with editors or technical editors (as we now call them), 
the JEH has had thousands of individuals act as peer reviewers 
or associate editors throughout the years. The JEH only publishes 
peer-reviewed articles and requires that each submitted article be 
subjected to a three-step editing process: 1) initial relevancy review 

by the managing editor, 2) review by two peer reviewers, and 3) 
review by a technical editor. The JEH currently has over 100 peer 
reviewers who represent the U.S. and over 10 other countries. (A 
tribute to the current peer reviewers will be published in the July/
August 2013 issue.) With approximately 120 articles sent through 
peer review each year, over 240 peer reviews are conducted by this 
amazing group of professionals annually.

The Sanitarian title was changed to the Journal of Environmental 
Health in 1962. While certain aspects of the JEH have changed over 
the years, the strong content has been a constant. With an average of 
two to four articles published in every issue, the JEH has contributed 
around 1,650 scientific articles over the past 75 years. This does not 
count all the columns that the JEH has offered over the years (from 
columns written by NEHA’s president and JEH managing editor to 
columns on professional writing, international viewpoints, relevant 
products, legal issues, and federal agency updates). In fact, since 
assuming the role as managing editor of the JEH in 1983, Nelson 
Fabian has written about 260 columns in the JEH!

In 2009 the JEH started publishing online articles that could 
be accessed by NEHA members. The online articles are then pub-
lished in a January/February compendium issue. The JEH will 
publish 20 online articles in 2013. And shortly, the JEH will be 
available in electronic format with members being able to decide 
how they want to receive the JEH—in print, electronically, or both.

It is not possible to mention all the individuals who have contrib-
uted to the JEH, and therefore to the environmental health profession. 
We wish to extend, however, a tremendous thank you to all those 
who have contributed to the JEH—editors; peer reviewers; authors; 
columnists; advertisers; production staff and designers; and NEHA’s 
board, staff, and members—for making the JEH a well-respected and 
honored publication, and for making the past 75 years possible. We 
wish the JEH many more years of successful publication!  

 Y O U R  aSSoCIatIoN

a pictorial look at the Journal of Environmental Health’s covers over the past 75 years.

Volume 1, June 1938 Volume 25, January/February 1963 Volume 50, July/August 1987 Volume 75, April 2013



National Environmental Health Association Presents

Washington, dC Area  July 9-11, 2013

ANNUAL EDUCATIONAL
CONFERENCE & EXHIBITION

The NEHA AEC is the premier event for environmental health 
training, education, networking, advancement, and more!



Complete and up-to-date information Can be found online at neha2013aeC.org.

Hyatt Regency Crystal City at Reagan National Airport
2799 Jefferson Davis Highway, Arlington, Virginia, USA 22202 

Don’t miss the opportunity to stay at this ideal location at a great rate. 
Discounted rooms within the NEHA room block will be available at a 
phenomenal rate of $154/night, plus taxes and fees, and are available on a 
first-come, first-serve basis!

aeC Venue & hotel
Save $50
Stay at the designated AEC hotel—
Hyatt Regency Crystal City—and 
receive a $50 food voucher to use 
toward your meal purchases.
Certain terms and conditions apply. 

In Washington, DC, you’ll enjoy access to fascinating, FREE attractions and 
historic sights. Touch a moon rock, marvel at the Hope Diamond, view Dorothy’s 
Ruby Red slippers, or explore Native American culture at the Smithsonian 
Institution’s 15 Washington, DC, area facilities. Discover treasures like the 
Gutenberg Bible at the Library of Congress, the only da Vinci painting in 
North America at the National Gallery of Art, and historic documents like the 
Declaration of Independence at the National Archives.

Away from these celebrated federal sites, Washington, DC, unwinds into a 
fascinating network of neighborhoods where visitors discover trendy boutiques, 
hip bars and restaurants, plus art galleries, historic homes, and lush parks and 
gardens. Shoppers love the store-lined streets of Georgetown, while jazz music 
fans won’t want to miss a trip to U Street, where Duke Ellington played his first 
notes. The city’s international character shines through in its Adams Morgan 
and Dupont Circle neighborhoods, two prime destinations for eclectic dining and 
nightlife and the historic center of the city’s embassy community. 

Washington, DC, is also earning new recognition as a thriving performing arts town 
with 65 professional theatre companies based in the metropolitan area presenting 
edgy world premieres and celebrated Broadway musicals throughout the year.

Thanks to the city’s pedestrian-friendly streets and safe, efficient public 
transportation system—including Metrorail and the hip, new Circulator bus—it’s 
easy to get to Washington, DC’s, attractions.

ENJOYMENT OF THE DESTINATION

 Friends. Contacts. Connections.  

experience Washington, dC

The NEHA 2013 AEC venue is in Arlington, 
Virginia, and you will be just a few short minutes 

away from all that Washington, DC, has to offer.Reasons Why 
Attending the NEHA AEC Is a Wise Investment 

for You and Your Organization

The NEHA AEC is a unique opportunity for you to gain the skills, knowledge, 
and expertise needed to help solve your environmental health organization’s daily and 

strategic challenges, and to make recommendations to help improve your bottom-line results. 

NEHA’s AEC is the most comprehensive training and 
education investment your organization can make all year. 

The NEHA AEC has a fantastic line up of session speakers that 

are environmental health (EH) subject matter experts, industry leaders, and your peers that share 

common EH challenges. 

Your attendance at the NEHA AEC is a solid investment in your organization that will result in 

immediate and longer-term benefi ts. 

You can earn Continuing Education (CE) credit 

to maintain your professional credential(s).

NEHA is committed to providing you with a training and educational experience that also provides 

a return on the investment (ROI) made for you to attend the AEC.

AEC Sponsors Include
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NEHA 2013 AEC

preliminary Schedule
Sunday, July 7 Monday, July 8 Tuesday,  July 9 Wednesday, July 10 Thursday, July 11
Pre-Conference 
Workshops 

Pre-Conference 
Workshops

1st Time Attendee 
Workshop

Town Hall Assembly Educational Sessions

Credential Review 
Courses

Credential Review 
Courses

Credential Exams Exhibition Open    Networking Luncheon

Community Volunteer 
Event

Educational Sessions      Poster Session President’s Banquet

Annual UL Event  
Awards Ceremony & 
Keynote Address

Silent Auction

Exhibition Grand 
Opening & Party

Student Research 
Presentations 

Educational Sessions

neha2013aec.org/register.html
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MEMBER / NONMEMBER
Thru May 24 After May 24

Full Conference Registration Includes Tuesday–Thursday sessions, plus the Exhibition Grand Opening & Party, 
Networking Luncheon, and President’s Banquet $565/$725 $665/$825

One-Day Registration Includes sessions for the day plus Exhibition Grand Opening & Party or Networking Luncheon if 
registering for that day. Does not include President’s Banquet. $305/$355 $335/$385

NEHA Retired and Student Member Registration
Includes Tuesday–Thursday sessions. Does not include food functions or special events. 
These must be purchased separately.

$155/$225 $185/$255

Virtual AEC  Includes access to 20–30 sessions, networking, and speaker materials as provided. $99/$215

Virtual AEC Group Registration  (Must register via the Registration Coordinator) $500 organization fee + $19/person

CP-FS Review Course Sunday & Monday, July 7 & 8. Limit 45 people. Includes CP-FS review course and CP-FS Study Limit 45 people. Includes CP-FS review course and CP-FS Study Limit 45 people.
Package. Additional application and fee required to sit for exam. $299/$399

REHS/RS Review Course Sunday & Monday, July 7 & 8. Limit 50 people. Includes REHS/RS review course and the Limit 50 people. Includes REHS/RS review course and the Limit 50 people.
REHS/RS Study Guide. Additional application and fee required to sit for exam. $429/$529

HACCP Manager Certifi cation Course Monday, July 8. Limit 45 people. Includes NEHA’s Limit 45 people. Includes NEHA’s Limit 45 people. HACCP: Managing Food Safety 
Hazards at the Retail Level and national HACCP Certifi cation Exam. $249/$299

EHTER Awareness Level Course Sunday & Monday, July 7 & 8. Limit 50 people. $139/$239

Industry-Foodborne Illness Investigation Training-Recall Response Sunday & Monday, July 7 & 8. Limit 30 people. $69

Can Justice Prevail? Where Outbreak Investigations and Lawsuits Collide Monday, July 8. Space is limited. $99/$199

Confl ict Analysis and Resolution in the Practice of Environmental and Occupational Health Monday, July 8. 
Space is limited. $99/$199

How to Make Public Participation Work For You Monday, July 8. Space is limited. $39

National Environmental Health Aquatic Symposium Monday, July 8. Space is limited.
Free with full conference 
or one-day conference 

registration.

REGISTER TODAY FOR THE NEHA 2013 AEC!
Comprehensive registration information is available online. For personal assistance, 
contact Customer Service toll free at 866.956.2258 (303.756.9090 local), extension 0.

The AEC schedule, sessions, and events are subject to change at anytime without prior notifi cation.

Complete and up-to-date information Can be found online at neha2013aeC.org.

Hands-on training and real-world 
experience to help you cultivate new 

skills and bolster your proficiency.Productivity. Efficiency. Effectiveness.
learning lab SeSSionS

The NEHA AEC offers so many different facets for you to choose from to customize your own 
learning experience. From the multitude of environmental health topics discussed to the different 
learning environments of the Lecture and Learning Lab to the option to attend in-person or virtually, 
the NEHA AEC offers a fresh, progressive, and modern approach to training and education.

TRAINING

Children’S eh / SChoolS
•  Preventing Foodborne Illness with the  

Food-Safe Schools Action Guide:  
Creating a Culture of Food Safety

•  The Virtual School Walk-Through:  
Identifying and Solving Common Indoor  
Air Quality Problems

enVironmental JuStiCe
•  Advancing Environmental Justice at the U.S. 

Department of Health and Human Services

food proteCtion and defenSe
•  National Voluntary Environmental 

Assessment Information System: The Next 
Generation of Environmental Assessments

•  Preventing Norovirus Outbreaks: Applying 
the Science to Food Safety Programs

hazardouS materialS and  
toxiC SubStanCeS
•  Revitalizing EPA’s Integrated Risk Information 

System Program: Improving Assessment 
Products, Enhancing Transparency, and 
Meeting Stakeholder Needs

land uSe deSign / planning
•  Public Health and Land Use/Redevelopment: 

Creating Community Health Indicators

leaderShip / management
•  Essential Communication Strategies for 

Environmental Public Health Professionals Who 
Don’t Have a Background in Communication

•  Public Health Department Accreditation  
and Environmental Public Health:  
A Logical Collaboration

onSite WaSteWater
•  (Field Trip) Chesapeake Bay Total Maximum 

Daily Load

poliCy
•  Capitol Hill Visits: How to Make the Case  

for Environmental Health

poliCy for an integrated food 
Safety SyStem
•  Practical Advice and Materials to Help You 

Meet the FDA Voluntary National Retail Food 
Regulatory Program Standards

SuStainability / Climate Change
•  Building Capacity at Local Public Health 

Departments Around Climate Change and 
Human Health

teChnology and eh
•  90 Minutes for Nano: Will Emerging 

Technologies Redefine Roles for EH 
Professionals in the 21st Century?

Water Quality
•  Emerging Contaminants: Pharmaceuticals in 

the Environment

The sessions below are a special group of 
Learning Labs that are scheduled for several 
hours each day during the AEC that you 
can drop into. At any one time, there will be 
multiple sessions taking place. Like other 
Learning Labs, these sessions will have 
a presenter and will be highly interactive. 
However, you are in charge of when you want 
to attend and the pace at which you wish to 
learn about a particular topic.

Children’S eh / SChoolS
•  Don’t Mess With Mercury: A Social 

Media Tool Kit for Environmental Health 
Practitioners, School Administrators,  
and Youth

emerging eh iSSueS
•  Electromagnetic Frequency Measurement & 

Mitigation in the Bedroom

•  What’s Hiding in Your Personal Care 
Products?

Be sure to also visit the 
Exhibition on Tuesday 
and Wednesday to learn 
about the latest products, 
services, and tools offered 
by exhibitors to help you 
be more productive in 
your job.

Customize Your  
 Learning experienCe
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Acquire comprehensive information from 
subject matter experts and industry leaders, 
and learn from your peers.

air Quality
•  Designing a Successful Collaboration 

Between State and Local Partners to Assess 
and Cleanup Former Dry Cleaners

•  The Dairy Air and the EH Response to 
Industrial Food Animal Production

Children’S eh / SChoolS
•  Children and Environmental Chemicals:  

Are They More Vulnerable?

•  Smog in the Classroom: Power Plant 
Emissions, Pediatric Asthma, and School 
Attendance—A New Strategy

eh health impaCt aSSeSSmentS (hia)
•  A Critical Review of Health Impact 

Assessment Guidance Documents

•  Health Impact Assessments and Exposure 
Monitoring From a Community Protection 
Standpoint During Bridge Demolition

emerging eh iSSueS
•  Final Barrier: A New Global Approach to 

Water Treatment

•  Hookahs: An Emerging Public Health Issue

enVironmental JuStiCe
•  Human Rights and the Environmental 

Health Practice: The Lessons Learned From 
the Fukushima Nuclear Disaster

food proteCtion and defenSe
•  Building Partnerships with the Medical 

Community in Foodborne Illness 
Surveillance

•  CIFOR Industry Foodborne Outbreak 
Investigation Guidelines and the CIFOR  
Law Project

•  Collaboration Underlies the Success of 
the Outbreak Investigation Team in Contra 
Costa County, California 

•  Epidemiology, Sampling, and Traceback 
Working Synergistically

 

•  Food Safety Knowledge and Attitudes: 
Hands-on Food Safety Training for 
Folklorama, a Temporary Food Service Event

•  How the Corporate Board Room Uses YOUR 
Inspection Data: Ecolab ActiveView HDI—
Trusted Health Department Intelligence

•  Lessons From a Collaborative Effort:  
The 2012 Democratic National Convention

•  Making It Stick: How to Prepare  
a Bulletproof Outbreak Report

•  The FDA Food Code at 20 Years

hazardouS materialS and  
toxiC SubStanCeS
•  Superfund Sites, Community Education, 

and Population Migration: An Econometric 
Analysis 

healthy homeS and CommunitieS
•  A Systems-Based Approach: Integrating 

Environmental Health in Healthy Homes 
Policies and Programs 

•  Healthy Housing: Status, Trends, and 
Opportunities

•  How to Run an Effective Healthy Homes 
Program with Positive Environmental Health 
and Public Policy Outcomes

•  Indoor Environmental Quality Complaints 
to State Health Departments: The 
Unrecognized Challenge

•  The Healthy Home Rating System: A Proven 
Health and Safety Assessment Model to 
Achieve Prevention and Wellness Under  
the Affordable Care Act

international eh
•  Environmental Health and the Prevalence of 

Parasites in Children: A Case-Control Study 
in Lima, Perú, South America

•  Evaluation of the Quality of Drinking 
Water Sources and Obstacles to Potable 
Drinking Water in West Point and Suburban 
Monrovia, Liberia

land uSe deSign / planning
•  People Active and Out in Nature: Roles for 

Environmental Health Professionals

leaderShip / management
•  After Occupy L.A. Came The Skid Row 

Assistance Project: Innovations and 
Creative Interventions That Changed 
How Local Government Responded to an 
Environmental Health Crisis 

•  Integrating Health in All Policies Into 
Environmental Health Agency Work: 
Examples of Successful Cross-Sectoral 
Collaborations

onSite WaSteWater
•  An Approach for Protecting Unconfined 

Drinking Water Aquifers Against Effluent 
Contamination

•  Potential for Campus Water Reuse in the 
United States

•  Standardized Testing Methods for Aerated 
Wastewater Systems

•  To Nitrogen and Beyond

pathogenS and outbreakS
•  Mycobacterium Tattoo-Associated 

Outbreaks

•  The Environmental Epidemiology of a Large 
Outbreak of Clostridium perfringens in a 
Correctional Facility

•  Workers on the Front Line: Pathogen 
Exposures and Injuries in Swine Slaughter 
and Processing

poliCy
•  Does Regulation Support Economic  

Growth or Is It Just Red Tape?

•  Enforcement Case Studies Using  
California’s Unified Approach of 
Administrative Enforcement 

•  The 2013 State Legislative Landscape: 
Political and Fiscal Implications for 
Environmental Health Policy Making

Knowledge. Understanding. Expertise.  
leCture SeSSionS

EDUCATION
Sessions and schedule are subject to change.

Complete and up-to-date information Can be found online at neha2013aeC.org.

poliCy for an integrated food 
Safety SyStem
•  Assessing Food Safety Trends Within Food 

Service and Retail Food Facilities

•  (Food Safety Focus Series) The Food 
Safety Modernization Act: State of the 
Implementation of an Integrated Food  
Safety System 
Session sponsored by Prometric and Skillsoft

•  Making FSMA Real: Integrating Local,  
State, and Federal Food Emergency 
Response Capabilities

reCreational WaterS
•  Beneath The Surface: The Hazards of  

Pool Chemicals

•  How to Reduce Violations at Aquatic  
Venues by 50%

•  I Get Funny Colors When I Test:  
Recognizing and Overcoming Interferences 
in Water Testing

•  Rapid Indicator Methods: Same Day  
Results of Ocean Water Quality Testing 

SuStainability / Climate Change
•  Climate Change and Sustainability: Where 

Environmental Health Practitioners Can Lead 
in Developing Solutions for Protecting the 
Public’s Health

•  Confronting Climate Change Heat-Health 
Risks in the Pacific Northwest

•  Establishing Comprehensive American 
National Product Sustainability Standards 
for the Water Treatment and Distribution 
Industries

teChnology and eh
•  Advancing the Business of EH: A Look Inside 

Los Angeles County Environmental Health’s 
Project to Reengineer Its Business Services

•  Developing Maps of Occupational Risk 
Factors for Heat-Related Illness in Alabama

•  Environmental Health: There’s an App  
for That!

•  EPA’s Toxics Release Inventory: A Public 
Database of Toxic Chemical Releases

terroriSm / all-hazardS 
preparedneSS
•  Community-Based Water Resiliency and  

All-Hazards Preparedness

•  Development of a Radiological and  
Chemical Emergency Preparedness  
Course: Agents of Opportunity

•  Disaster Debris Management: Lessons 
Learned From the March 2011 Great East 
Japan Earthquake and Tsunami

•  Emergency and Risk Communication: Ten 
Things You Should NEVER Say on Television

•  Environmental Health Strike Teams:  
An All-Hazards Approach to Environmental 
Health Emergency Preparedness

•  Plans and Planning: Why Both Matter

•  Urban Wildfire: Devastation, EH Response, 
and Community Recovery

•  USPHS Community Health and Service 
Missions: The Lakota Sioux Experience

VeCtor Control and  
zoonotiC diSeaSeS
•  A Regional Strategy to Address Bed Bugs:  

A Diverse Partnership Model for Addressing 
Emerging Public Health Issues

•  Do You Want Flies with That?

•  Integrated Pest Management: Creating Plans 
and Relationships That Work

•  One-Health and All-Hazards: The New 
Environmental Health

•  Pet Business Regulation and Education in 
Seattle & King County, Washington

Water Quality
•  A Rise in Chlorides: A Case For  

Reducing Road Salt Application

•  Bioretention Media Modification for  
Heavy Metal Removal in Stormwater:  
A Field Study in North Carolina

•  Ground Water Ammonia: A Minnesota  
Case Study

NEHA gives you the opportunity to tell us 
what you’d like to experience each year 
at the AEC. We ask you to tell us topics 
you’d like to hear about and speakers 
you’d like to see. We also give you the 
opportunity to review abstracts and 
provide input to help NEHA develop a 
training and education experience that 
continues to advance the proficiency of 
the environmental health profession AND 
helps create bottom-line improvements 
for your organization!

Through our blog and market research 
surveys, you have told us some of the 
topics and sessions that you want at the 
NEHA 2013 AEC. NEHA listened and put 
some of the more popular sessions—as 
rated by you, the attendee—into this 
year’s training and education program. 

Making FSMA Real: Integrating Local, 
State, and Federal Food Emergency 
Response Capabilities

Climate Change and Sustainability:  
Where Environmental Health Practitioners 
Can Lead in Developing Solutions for 
Protecting the Public’s Health

The Dairy Air and the EH Response to 
Industrial Food Animal Production

Assessing Food Safety Trends within Food 
Service and Retail Food Facilities 

Emerging Contaminants: Pharmaceuticals 
in the Environment

Electromagnetic Frequency Measurement & 
Mitigation in the Bedroom

Smog in the Classroom: Power Plant 
Emissions, Pediatric Asthma, and School 
Attendance—A New Strategy

Mycobacterium Tattoo-Associated Outbreaks

Potential for Campus Water Reuse in the 
United States

Food Safety Knowledge and Attitudes: 
Hands-on Food Safety Training for 
Folklorama, a Temporary Food Service Event

EDUCATION
Sessions and schedule are subject to change.

be a voice.
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A Field Study in North Carolina
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helps create bottom-line improvements 
for your organization!
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surveys, you have told us some of the 
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Hands-on Food Safety Training for 
Folklorama, a Temporary Food Service Event

EDUCATION
Sessions and schedule are subject to change.

be a voice.



annual eduCational ConferenCe & exhibition | WaShington, dC | July 9-11, 2013

 Voice. Collaboration. Influence.  

policy involvement

POLICY INVOLVEMENT

At this year’s NEHA AEC, there will be a focused exploration into the facet of Policy 
Involvement. Approximately 20% of this year’s AEC training and educational sessions 
(highlighted below and on the following pages) will discuss the impacts of policy 
making and how it may affect environmental health around the country and in your 
community. 

When you attend this year’s policy-focused sessions you will:
• Be exposed to the rationale behind public policy decisions that impact the field of 

environmental health 
• Discover fresh ways to build capacity, find authority, and leverage unconventional 

partnerships to advance environmental health and protect human health
• Hone your skills in communication, conflict resolution, and collaboration, and learn 

communication techniques to influence policy within your agency from the local to 
the national level

• Take home best practices and lessons learned from others to streamline and 
optimize the implementation of policy decisions within your workplace

•  See how the Food Safety Modernization Act is being implemented on the ground 
floor and the implications it has for policy at the state and local level

• Be empowered to create policy that leverages resources efficiently and embraces 
the “newer frontiers” of environmental health

air Quality

The Dairy Air and the EH Response to 
Industrial Food Animal Production 
Evidence continues to accumulate regarding 
environmental public health concerns 
associated with air and water pollution from 
industrial food animal production (IAFP). 
The first part of this session will provide 
a short recap of findings from a study on 
engagement and limitations of government 
agencies with environmental public health 
issues surrounding IAFP in eight states. 
Then the session will more deeply explore 
an exposure investigation of environmental 
monitoring for formaldehyde at Vermont 
Farm manure sites conducted by the 
Agency for Toxic Substances and Disease 
Registry, in cooperation with the Vermont 
Department of Health and the Vermont 
Agency for Agriculture, Food, and Markets. 
This investigation came at the request of 
residents who believed their illnesses were 
being caused by exposure to a formaldehyde-
manure mixture being spread as fertilizer. 

Possible health effects, lessons learned,  
and strategies for multi-agency collaboration 
with positive results will be highlighted in this 
session.

eh health impaCt aSSeSSmentS (hia)

A Critical Review of Health Impact 
Assessment Guidance Documents 
Over the last 20 years, HIA has been 
developing as an analytical tool, typically as 
part of an environmental impact assessment 
process during the planning phase to 
evaluate proposed projects and policies. 
During this presentation, the presenters 
will provide a critical review of North 
American and select international HIA 
guidance documents. The documents will 
be compared as to methodology, range of 
options presented, applicability, and other 
key criteria. Suggestions will be offered to 
attendees as to which documents would be 
best referenced depending on the specific 
purpose of the HIA to be performed.

Sessions and schedule are subject to change.

NEHA supports a 
robust program of 
policy involvement 
on behalf of both the 
cause of environmental 
health and of every 
person—like you—who 
practices in it.

Complete and up-to-date information Can be found online at neha2013aeC.org.

emerging eh iSSueS

Hookahs: An Emerging Public Health Issue 
Waterpipes, also known as hookah, shisha, 
narghile, goza, or hubble bubble, have 
been used for centuries to smoke tobacco, 
particularly in North Africa, the eastern 
Mediterranean, and areas of southeast  
Asia. Recently, waterpipe smoking has 
emerged as a popular new trend among 
young adults worldwide. Learn the hazards 
associated with hookahs and explore some  
of the public health challenges faced by 
tobacco enforcement officers and public 
health units. A discussion of needed 
adaptations in legislation, policies, and 
practices will also be held during this session.

enVironmental JuStiCe

Advancing Environmental Justice at the U.S. 
Department of Health and Human Services 
During this session, attendees will learn 
how the U.S. Department of Health and 
Human Services (HHS) is addressing the 
environmental justice concerns of low-
income, minority, and tribal populations. The 
presenters will describe how this is being 
accomplished via new policies, training and 
education, new research and data, and more 
effective services. Attendees will also learn 
how stakeholder engagement is critical to  
defining the appropriate environmental  
justice actions to meet the needs of 
disadvantaged communities.

healthy homeS and CommunitieS

Indoor Environmental Quality  
Complaints to State Health Departments:  
The Unrecognized Challenge 
State health agencies often respond to 
requests for assistance from businesses, 
schools, the general public, and government 
agencies on a variety of issues related to 
poor indoor environmental quality (IEQ), 
often in the absence of authority and 
resources. During this session, the presenters 
will discuss the implications and need 
for authority, available federal and state 
resources, and strategies for state and local 
health departments to partner with other 
entities to respond to IEQ complaints.

The Healthy Home Rating System: A Proven 
Health and Safety Assessment Model to 
Achieve Prevention and Wellness Under the 
Affordable Care Act 
The National Prevention Strategy, established 
by the Affordable Care Act, recommends that 
we design and promote affordable, accessible, 

safe, and healthy housing. The Strategy noted 
that, “how homes are designed, constructed, 
and maintained, their physical characteristics, 
and the presence or absence of safety 
devices have many effects on injury, illness, 
and mental health,” and that, “housing free 
of hazards, such as secondhand smoke, 
pests, carbon monoxide, allergens, lead, 
and toxic chemicals, helps prevent disease 
and other health problems.” But how do we 
ensure that our homes are protecting and 
promoting health, and thereby reducing the 
costs of providing healthcare? This session 
will demonstrate that using the Healthy Home 
Rating System can reduce the incidence of 
housing-related health and safety injuries and 
subsequent health costs.

land uSe deSign / planning

Public Health and Land Use/Redevelopment: 
Creating Community Health Indicators 
Because of real or perceived contamination, 
brownfields/land reuse sites can adversely 
impact community well-being. There is a 
need to measure community health in these 
areas and evaluate the benefits gained by 
redevelopment. In this session, attendees 
will practice using the grassroots ATSDR 
Brownfields/Land Revitalization Action 
Model, which employs a diverse development 
community comprised of residents, city 
planners, government, non-profits, public 
health, and environmental health stakeholders 
to help develop revitalization approaches 
to address community issues, identify 
corresponding health benefits, and create 
additional indicators to measure community 
health status over time. 

leaderShip / management

Integrating Health in All Policies into 
Environmental Health Agency Work: Examples 
of Successful Cross-Sectoral Collaborations 
Health in All Policies (HiAP) has recently 
emerged as a new way to describe a 
collaborative approach that integrates and 
articulates health considerations into policy 
making across sectors, and at all levels, to 
improve the health of all communities and 
people. This session will discuss some of the 
HiAP work occurring in state environmental 
health departments in the key topic areas 
of food, water, energy, housing, and 
transportation. The best practices presented 
will include examples of partnership building 
through program development, assessment 
and data sharing, program development, and 
policy approaches.

poliCy

Capitol Hill Visits: How to Make the Case for 
Environmental Health 
Meeting with your members of Congress is 
one of the most important and high-impact 
ways of effecting policy change. For rookies 
or old pros, this session will prep you on 
EH issues, help sharpen your pitch, and get 
you ready for tough questions. During this 
session, you will practice how to prepare and 
be impactful when visiting Capitol Hill and 
meeting with lawmakers and staffers. (Note, 
a field trip to do a Hill visit is also pending 
and will be announced once confirmed. 
Registration will be required for the Hill visit 
field trip.) 

Does Regulation Support Economic Growth  
or Is It Just Red Tape? 
During this session, take an irreverant look at 
the relationship between central government 
policy making on regulation and the sensible 
delivery of regulation to protect the consumer 
and support compliant businesses. The 
experiences of someone who has spent time 
working with government and delivering 
services will illustrate how this agenda has 
developed over the last ten years and the 
survival strategies to keep environmental 
health on the map.

Enforcement Case Studies Using  
California’s Unified Approach of 
Administrative Enforcement 
California created a unique and successful 
approach to implementing six hazardous 
materials programs, which include the 
Hazardous Waste Generation program and 
the Community Right-to-Know EPCRA/
Hazardous Materials Business Plan Program. 
In this session, you will learn how a unified, 
streamlined approach to enforcement is 
used to protect public health and safety, to 
restore and enhance environmental quality, 
and to sustain economic vitality by promoting 
coordination among other key agencies 
and keeping a level playing field among 
businesses within the regulated community. 
The application of the administrative 
enforcement process will also be discussed 
while reviewing actual enforcement case 
studies involving hazardous materials and 
waste violations.

The 2013 State Legislative Landscape: 
Political and Fiscal Implications for 
Environmental Health Policy Making 
What changes to environmental health 
legislation has your state legislature 

POLICY INVOLVEMENT
Sessions and schedule are subject to change.
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guidance documents. The documents will 
be compared as to methodology, range of 
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attendees as to which documents would be 
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been used for centuries to smoke tobacco, 
particularly in North Africa, the eastern 
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emerged as a popular new trend among 
young adults worldwide. Learn the hazards 
associated with hookahs and explore some  
of the public health challenges faced by 
tobacco enforcement officers and public 
health units. A discussion of needed 
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practices will also be held during this session.
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Department of Health and Human Services 
During this session, attendees will learn 
how the U.S. Department of Health and 
Human Services (HHS) is addressing the 
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education, new research and data, and more 
effective services. Attendees will also learn 
how stakeholder engagement is critical to  
defining the appropriate environmental  
justice actions to meet the needs of 
disadvantaged communities.

healthy homeS and CommunitieS

Indoor Environmental Quality  
Complaints to State Health Departments:  
The Unrecognized Challenge 
State health agencies often respond to 
requests for assistance from businesses, 
schools, the general public, and government 
agencies on a variety of issues related to 
poor indoor environmental quality (IEQ), 
often in the absence of authority and 
resources. During this session, the presenters 
will discuss the implications and need 
for authority, available federal and state 
resources, and strategies for state and local 
health departments to partner with other 
entities to respond to IEQ complaints.

The Healthy Home Rating System: A Proven 
Health and Safety Assessment Model to 
Achieve Prevention and Wellness Under the 
Affordable Care Act 
The National Prevention Strategy, established 
by the Affordable Care Act, recommends that 
we design and promote affordable, accessible, 

safe, and healthy housing. The Strategy noted 
that, “how homes are designed, constructed, 
and maintained, their physical characteristics, 
and the presence or absence of safety 
devices have many effects on injury, illness, 
and mental health,” and that, “housing free 
of hazards, such as secondhand smoke, 
pests, carbon monoxide, allergens, lead, 
and toxic chemicals, helps prevent disease 
and other health problems.” But how do we 
ensure that our homes are protecting and 
promoting health, and thereby reducing the 
costs of providing healthcare? This session 
will demonstrate that using the Healthy Home 
Rating System can reduce the incidence of 
housing-related health and safety injuries and 
subsequent health costs.

land uSe deSign / planning

Public Health and Land Use/Redevelopment: 
Creating Community Health Indicators 
Because of real or perceived contamination, 
brownfields/land reuse sites can adversely 
impact community well-being. There is a 
need to measure community health in these 
areas and evaluate the benefits gained by 
redevelopment. In this session, attendees 
will practice using the grassroots ATSDR 
Brownfields/Land Revitalization Action 
Model, which employs a diverse development 
community comprised of residents, city 
planners, government, non-profits, public 
health, and environmental health stakeholders 
to help develop revitalization approaches 
to address community issues, identify 
corresponding health benefits, and create 
additional indicators to measure community 
health status over time. 

leaderShip / management

Integrating Health in All Policies into 
Environmental Health Agency Work: Examples 
of Successful Cross-Sectoral Collaborations 
Health in All Policies (HiAP) has recently 
emerged as a new way to describe a 
collaborative approach that integrates and 
articulates health considerations into policy 
making across sectors, and at all levels, to 
improve the health of all communities and 
people. This session will discuss some of the 
HiAP work occurring in state environmental 
health departments in the key topic areas 
of food, water, energy, housing, and 
transportation. The best practices presented 
will include examples of partnership building 
through program development, assessment 
and data sharing, program development, and 
policy approaches.

poliCy

Capitol Hill Visits: How to Make the Case for 
Environmental Health 
Meeting with your members of Congress is 
one of the most important and high-impact 
ways of effecting policy change. For rookies 
or old pros, this session will prep you on 
EH issues, help sharpen your pitch, and get 
you ready for tough questions. During this 
session, you will practice how to prepare and 
be impactful when visiting Capitol Hill and 
meeting with lawmakers and staffers. (Note, 
a field trip to do a Hill visit is also pending 
and will be announced once confirmed. 
Registration will be required for the Hill visit 
field trip.) 

Does Regulation Support Economic Growth  
or Is It Just Red Tape? 
During this session, take an irreverant look at 
the relationship between central government 
policy making on regulation and the sensible 
delivery of regulation to protect the consumer 
and support compliant businesses. The 
experiences of someone who has spent time 
working with government and delivering 
services will illustrate how this agenda has 
developed over the last ten years and the 
survival strategies to keep environmental 
health on the map.

Enforcement Case Studies Using  
California’s Unified Approach of 
Administrative Enforcement 
California created a unique and successful 
approach to implementing six hazardous 
materials programs, which include the 
Hazardous Waste Generation program and 
the Community Right-to-Know EPCRA/
Hazardous Materials Business Plan Program. 
In this session, you will learn how a unified, 
streamlined approach to enforcement is 
used to protect public health and safety, to 
restore and enhance environmental quality, 
and to sustain economic vitality by promoting 
coordination among other key agencies 
and keeping a level playing field among 
businesses within the regulated community. 
The application of the administrative 
enforcement process will also be discussed 
while reviewing actual enforcement case 
studies involving hazardous materials and 
waste violations.

The 2013 State Legislative Landscape: 
Political and Fiscal Implications for 
Environmental Health Policy Making 
What changes to environmental health 
legislation has your state legislature 

POLICY INVOLVEMENT
Sessions and schedule are subject to change.
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enacted in the last year? How will the 2012 
election results impact prospects for state 
environmental health policy making in the 
coming year? Attend this session to explore 
how the current state political and budgetary 
landscape may affect environmental health 
policy making around the country and in your 
community.

poliCy for an integrated food 
Safety SyStem

(Food Safety Focus Series) The Food 
Safety Modernization Act: State of the 
Implementation of an Integrated Food  
Safety System

The Policy for an Integrated Food Safety 
System educational track is designed to 
focus on active implementation progress of 
the Food Safety Modernization Act (FSMA) 
from the national level to the local level. This 
kickoff session will begin with fda deputy 
Commissioner for foods michael taylor, 
Jd, giving an update on where the FDA is 
on objectives of FSMA. Then, fda Senior 
director for intergovernmental affairs dr. 
Jeff farrar will co-present with mr. oscar 
garrison, division director at the georgia 
department of agriculture and afdo past 
president, on further details of implementation 
of FSMA objectives. To conclude this first 
session in the Policy for an Integrated Food 
Safety System educational track, a member 
of the NEHA’s board of directors will facilitate 
a conversation/questions and answers. After 
attending this session, you will have a high-
level understanding of the scope and progress 
of the FSMA implementation.

Be sure to attend the rest of the Policy for an 
Integrated Food Safety System educational 
track to see how environmental health officials 
and agencies nationwide are “Making FSMA 
Real” through pilot projects at the state level 
and partnerships with local health agencies. 
Follow the track through to see: 1) how risk 
is being assessed for risk-based inspections, 
2) what you need to meet the FDA Voluntary 
National Retail Food Regulatory Program 
Standards, and 3) training and credentials 
being vetted and developed to support 
professionals working to implement an 
integrated food safety system. 

Assessing Food Safety Trends Within Food 
Service and Retail Food Facilities 
In 2013, FDA initiated its second 10-year 
study on the occurrence of foodborne illness 
risk factors within food service and retail food 
facilities. This session will provide industry 
and regulatory food safety professionals with 
information on specific food safety practices 
and procedures that are in most need of 
attention within the retail food segment of 
the industry. Attendees will be able to assess 
the underlying issues that impact employee 
behaviors and food safety practices, and to 
identify potential intervention strategies that 
are also being assessed as part of the study.

Making FSMA Real: Integrating Local,  
State, and Federal Food Emergency  
Response Capabilities 
Our increasingly globalized food supply means 
that contamination problems originating in 
remote regions of the world can rapidly impact 
communities in the U.S. During this session, 
the presenter will summarize the lessons 
learned during the first year of a pilot project 
in Michigan that was funded by an FDA 
grant under the FSMA to further develop and 
better integrate local, state, and federal food 
emergency response capabilities.

Practical Advice and Materials to Help You 
Meet the FDA Voluntary National Retail Food 
Regulatory Program Standards 
Attend this hands-on session to learn about how 
local health departments can work together to 
help each other achieve success with the FDA 
Voluntary National Retail Regulatory Program 
Standards. Following a brief presentation, 
participants will have the opportunity to sit down 
with mentorship participants to work on the self 
assessment and Program Standards 2, 4, 5, 
and 6. Each table will be led by a mentorship 
participant with firsthand experience working on 
meeting the standards.

SuStainability / Climate Change

Building Capacity at Local Public Health 
Departments Around Climate Change and 
Human Health 
Does climate change seem irrelevant to your 
daily work? Or, does it sound like another 
unfunded mandate that will add unwanted 
work to your already stretched department? 
Join us at this highly interactive session to 
explore how climate change may already be 
compromising health in your community,  
what you can do to address this emerging 
public health threat without compromising 
already stretched resources, and where to 
find (sometimes unlikely) allies.

terroriSm / all-hazardS 
preparedneSS

Emergency and Risk Communication: Ten 
Things You Should NEVER Say on Television 
Whether for preparedness, safety and 
wellness, or response, engaging the public 
is a necessity and a challenge requiring well-
defined objectives and a clear message. Even 
experienced professionals can defeat their 
own purpose by erecting barriers between 
themselves and their audiences. During 
this session, the presenter will help you 
identify essential considerations for effective 
message delivery, avoid common pitfalls 
and assumptions about risk perception,  
and discover how policy relates to risk 
communication strategies.

VeCtor Control and  
zoonotiC diSeaSeS

Pet Business Regulation and Education in 
Seattle & King County, Washington  
Trends in pet ownership and an ever-
expanding array of services available for pets 
bring new challenges to zoonotic disease 
control and prevention. Comprehensive pet 
business regulations were developed by 
Public Health—Seattle & King County and 
were codified by the King County Board  
of Health in early 2010 to address these 
trends. This session will identify the key 
elements of the regulation related to 
education. Attend this session to learn  
how an infection control plan can promote 
disease prevention and education through 
regulation within your community.

Water Quality

Emerging Contaminants: Pharmaceuticals in 
the Environment 
Pharmaceuticals are emerging contaminants 
in water and, to date, cannot be removed as 
part of wastewater treatment options. So, what 
can be done to mitigate their effects upon the 
environment, yet maintain their efficacy for 
human and animal use? In this session, the 
presenters examine this topic from a lifecycle 
approach using hands-on demonstrations, 
and discuss several solutions and policies you 
can take home to mitigate and address these 
contaminants in your community.

Sessions and schedule are subject to change.

Complete and up-to-date information Can be found online at neha2013aeC.org.
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Dr. Allison has served as Special Advisor to the Secretary of 
Defense under President Reagan and as Assistant Secretary 
of Defense for Policy and Plans under President Clinton, where 
he coordinated Department of Defense strategy and policy 
towards Russia, Ukraine, and other states of the former Soviet 
Union. During his keynote presentation at the NEHA 2013 AEC, 
Dr. Allison will talk about decision making in the most extreme 
of circumstances where literally the fate of the planet hangs 
in balance. The insights that he has learned about decision 
making will be shared to benefit each and every environmental 
health professional who is involved daily in decisions regarding 
politics, policies, finances, technology, human resources, legal 
considerations, liabilities, and of course, environmental health!

Dr. Allison has the sole distinction of having twice been  
awarded the Department of Defense’s highest civilian award,  
the Distinguished Public Service Medal. In addition, he is the 
author of Essence of Decision: Explaining the Cuban Missile 
Crisis, an all-time bestseller, and Nuclear Terrorism: The Ultimate 
Preventable Catastrophe, which was selected by The New York 
Times as one of the “100 most notable books of 2004.”

KEYNOTE SPEAKER
NEHA is honored to announce Dr. Graham Allison as the keynote speaker  

at the 2013 AEC. Dr. Allison will speak on the topic, “What Do the  
Cuban Missile Crisis and Environmental Health Have in Common?”

This is a unique opportunity to hear from an expert with experience at the highest level  
of government discuss policy and share lessons learned in decision making.  

Register today for the 2013 AEC so you don’t miss this opportunity!

The keynote speaker is sponsored 
by NSF International. 

Sessions and schedule are subject to change.

Additional information 
about Dr. Allison and 
all of the fantastic 
session speakers that 
are conducting training 
and education at the 
NEHA AEC is available 
at neha2013aec.org.
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enacted in the last year? How will the 2012 
election results impact prospects for state 
environmental health policy making in the 
coming year? Attend this session to explore 
how the current state political and budgetary 
landscape may affect environmental health 
policy making around the country and in your 
community.

poliCy for an integrated food 
Safety SyStem

(Food Safety Focus Series) The Food 
Safety Modernization Act: State of the 
Implementation of an Integrated Food  
Safety System

The Policy for an Integrated Food Safety 
System educational track is designed to 
focus on active implementation progress of 
the Food Safety Modernization Act (FSMA) 
from the national level to the local level. This 
kickoff session will begin with fda deputy 
Commissioner for foods michael taylor, 
Jd, giving an update on where the FDA is 
on objectives of FSMA. Then, fda Senior 
director for intergovernmental affairs dr. 
Jeff farrar will co-present with mr. oscar 
garrison, division director at the georgia 
department of agriculture and afdo past 
president, on further details of implementation 
of FSMA objectives. To conclude this first 
session in the Policy for an Integrated Food 
Safety System educational track, a member 
of the NEHA’s board of directors will facilitate 
a conversation/questions and answers. After 
attending this session, you will have a high-
level understanding of the scope and progress 
of the FSMA implementation.

Be sure to attend the rest of the Policy for an 
Integrated Food Safety System educational 
track to see how environmental health officials 
and agencies nationwide are “Making FSMA 
Real” through pilot projects at the state level 
and partnerships with local health agencies. 
Follow the track through to see: 1) how risk 
is being assessed for risk-based inspections, 
2) what you need to meet the FDA Voluntary 
National Retail Food Regulatory Program 
Standards, and 3) training and credentials 
being vetted and developed to support 
professionals working to implement an 
integrated food safety system. 

Assessing Food Safety Trends Within Food 
Service and Retail Food Facilities 
In 2013, FDA initiated its second 10-year 
study on the occurrence of foodborne illness 
risk factors within food service and retail food 
facilities. This session will provide industry 
and regulatory food safety professionals with 
information on specific food safety practices 
and procedures that are in most need of 
attention within the retail food segment of 
the industry. Attendees will be able to assess 
the underlying issues that impact employee 
behaviors and food safety practices, and to 
identify potential intervention strategies that 
are also being assessed as part of the study.

Making FSMA Real: Integrating Local,  
State, and Federal Food Emergency  
Response Capabilities 
Our increasingly globalized food supply means 
that contamination problems originating in 
remote regions of the world can rapidly impact 
communities in the U.S. During this session, 
the presenter will summarize the lessons 
learned during the first year of a pilot project 
in Michigan that was funded by an FDA 
grant under the FSMA to further develop and 
better integrate local, state, and federal food 
emergency response capabilities.

Practical Advice and Materials to Help You 
Meet the FDA Voluntary National Retail Food 
Regulatory Program Standards 
Attend this hands-on session to learn about how 
local health departments can work together to 
help each other achieve success with the FDA 
Voluntary National Retail Regulatory Program 
Standards. Following a brief presentation, 
participants will have the opportunity to sit down 
with mentorship participants to work on the self 
assessment and Program Standards 2, 4, 5, 
and 6. Each table will be led by a mentorship 
participant with firsthand experience working on 
meeting the standards.

SuStainability / Climate Change

Building Capacity at Local Public Health 
Departments Around Climate Change and 
Human Health 
Does climate change seem irrelevant to your 
daily work? Or, does it sound like another 
unfunded mandate that will add unwanted 
work to your already stretched department? 
Join us at this highly interactive session to 
explore how climate change may already be 
compromising health in your community,  
what you can do to address this emerging 
public health threat without compromising 
already stretched resources, and where to 
find (sometimes unlikely) allies.

terroriSm / all-hazardS 
preparedneSS

Emergency and Risk Communication: Ten 
Things You Should NEVER Say on Television 
Whether for preparedness, safety and 
wellness, or response, engaging the public 
is a necessity and a challenge requiring well-
defined objectives and a clear message. Even 
experienced professionals can defeat their 
own purpose by erecting barriers between 
themselves and their audiences. During 
this session, the presenter will help you 
identify essential considerations for effective 
message delivery, avoid common pitfalls 
and assumptions about risk perception,  
and discover how policy relates to risk 
communication strategies.

VeCtor Control and  
zoonotiC diSeaSeS

Pet Business Regulation and Education in 
Seattle & King County, Washington  
Trends in pet ownership and an ever-
expanding array of services available for pets 
bring new challenges to zoonotic disease 
control and prevention. Comprehensive pet 
business regulations were developed by 
Public Health—Seattle & King County and 
were codified by the King County Board  
of Health in early 2010 to address these 
trends. This session will identify the key 
elements of the regulation related to 
education. Attend this session to learn  
how an infection control plan can promote 
disease prevention and education through 
regulation within your community.

Water Quality

Emerging Contaminants: Pharmaceuticals in 
the Environment 
Pharmaceuticals are emerging contaminants 
in water and, to date, cannot be removed as 
part of wastewater treatment options. So, what 
can be done to mitigate their effects upon the 
environment, yet maintain their efficacy for 
human and animal use? In this session, the 
presenters examine this topic from a lifecycle 
approach using hands-on demonstrations, 
and discuss several solutions and policies you 
can take home to mitigate and address these 
contaminants in your community.

Sessions and schedule are subject to change.

Complete and up-to-date information Can be found online at neha2013aeC.org.
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Dr. Allison has served as Special Advisor to the Secretary of 
Defense under President Reagan and as Assistant Secretary 
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he coordinated Department of Defense strategy and policy 
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in balance. The insights that he has learned about decision 
making will be shared to benefit each and every environmental 
health professional who is involved daily in decisions regarding 
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considerations, liabilities, and of course, environmental health!

Dr. Allison has the sole distinction of having twice been  
awarded the Department of Defense’s highest civilian award,  
the Distinguished Public Service Medal. In addition, he is the 
author of Essence of Decision: Explaining the Cuban Missile 
Crisis, an all-time bestseller, and Nuclear Terrorism: The Ultimate 
Preventable Catastrophe, which was selected by The New York 
Times as one of the “100 most notable books of 2004.”
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Cuban Missile Crisis and Environmental Health Have in Common?”
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CREDENTIAl/CERTIFICATION 
COuRSES AND ExAMS 
Advance your expertise and career potential by obtaining a NEHA 
credential or certification at the AEC. You may choose  
to take just a credential/certification course, just an exam, or both a 
course and an exam while at the NEHA AEC.  
(Note: Only qualified applicants will be able to sit for an exam.) 

Separate applications are required prior to registering for courses and 
exams. Additional fees also apply. For applications, deadlines to apply, 
and information on eligibility, visit neha2013aec.org. 

earn up to 24 Ce contact hours for your credential 
when you attend the 2013 aeC.

Certified professional of food Safety (Cp-fS)
Sunday & Monday, July 7 and 8, 8:00am – 5:00pm

This two day refresher course is designed to enhance your 
preparation for the NEHA CP-FS credential exam. Participants are 
expected to have prior food safety knowledge and training equal to 
the eligibility requirements to sit for the CP-FS exam. The course will 
cover exam content areas as described in the job task analysis.

Cost: $299 for members and $399 for nonmembers, which includes 
the CP-FS Study Package (CP-FS Study Guide [2010 Edition], NEHA’s 
Professional Food Manager [Third Edition] book, and 2005 and 2009 
FDA Food Codes on CD), a $145 value. Limit 45 people.

Exam: Tuesday, July 9, 8:00 – 10:00am. Exam application deadline is 
May 24.

registered environmental health Specialist/
registered Sanitarian (rehS/rS)
Sunday & Monday, July 7 and 8, 8:00am – 5:00pm

This two-day refresher course is designed to enhance your 
preparation for the NEHA REHS/RS credential exam. Participants 
are expected to have a solid foundation of environmental health 
knowledge and training equal to the eligibility requirements to sit for 
the REHS/RS exam. This course alone is not enough to pass the 
REHS/RS credential examination. The course will cover exam content 
areas as described in the job task analysis.

Cost: $429 for members and $529 for nonmembers, which includes 
the REHS/RS Study Guide, a $179 value. Limit 50 people.

Exam: Tuesday, July 9, 8:00am – 12:00noon. Exam application 
deadline is May 24.

hazard analysis and Critical Control points 
(haCCp) manager Certification Course
Monday, July 8, 8:00am – 5:00pm

Managing food safety risks in a food service or food manufacturing 
setting has never been more important. With new mandates on 
preventive controls, food operations need to protect their liability 
and livelihood by implementing food safety management plans to 
reduce the risk of becoming involved in a food safety outbreak. This 
course will provide participants with the information necessary to 
implement an effective and dynamic HACCP program in any food 
operation. The course will teach students how to identify, assess, and 
reduce or eliminate potential food hazards by utilizing the principles of 
HACCP. Students will gain the understanding to develop and manage 
preventive control plans. Participants are expected to have prior 
food safety knowledge. Previous training with a minimum of Certified 
Professional Food Manager is recommended.

Cost: $249 for members and $299 for nonmembers, which includes 
NEHA’s HACCP: Managing Food Safety Hazards at the Retail Level, 
and the national HACCP Manager Certification Exam, a $79 value. 
Limit 45 people.

Exam: Tuesday, July 9, 8:00 – 10:00am

Certified in Comprehensive food Safety (CCfS): 
neha’s newest Credential
Sunday & Monday, July 7 and 8, 8:00am – 5:00pm

NEHA is please to offer the introductory course for the Certified in 
Comprehensive Food Safety (CCFS) credential at the 2013 AEC. The 
CCFS is a strong core credential for food safety professionals with 
a primary concern of overseeing the producing, processing, and 
manufacturing environments of the U.S. food supply. It has been 
designed to meet the increasing need for highly qualified food safety 
professionals that provide oversight in preventing food safety breaches at 
U.S. production and manufacturing facilities and abroad. The credential 
course will cover exam content areas as described in the job task analysis. 
The course will utilize different learning modalities from critical thinking 
exercises to small group breakouts and videos.

Cost: There is no charge for this introductory course, but classroom 
capacity is limited. This course will be closed once capacity is 
reached. Only candidates who meet the prerequisite requirements for 
the credential will be qualified to enroll. All additional fees, including 
application for exam and cost of exam, are excluded. Limit 30 people.

Exam: Tuesday, July 9, 8:00 – 10:30am. Exam application deadline is May 24.

ADVANCEMENT

leave the neha aeC much better prepared to realize your career 
goals and personal aspirations. also be positioned to contribute 
even more greatly to both your organization and your profession!
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environmental health training in emergency 
response (ehter) awareness level Course
Sunday & monday, July 7 & 8, 8:00am – 5:00pm 
CDC and NEHA are pleased to offer a condensed version of 
the EHTER Awareness Level course for environmental health 
professionals. This two-day, 16-hour course provides an 
overview of the environmental health roles and responsibilities, 
issues, and challenges faced during emergency preparedness, 
response, recovery, and mitigation. The purpose of the 
course is to increase the level of emergency preparedness 
of environmental health practitioners and other emergency 
response personnel by providing them with the necessary 
knowledge, skills, and resources to address the environmental 
health impacts of emergencies and disasters. 

Applicants are encouraged to complete basic NIMS/ICS 
trainings prior to attendance. 

Cost is $139 for members and $239 for nonmembers.  
Limit 50 people.

industry-foodborne illness investigation training-
recall response (i-fiit-rr) Workshop
Sunday, July 7, 1:00 – 5:00 pm and  
monday, July 8, 8:00am – 5:00 pm
I-FIIT-RR is a one and a half day face-to-face workshop that 
will provide a better understanding and clarification of the 
investigation process by identifying roles and responsibilities, 
discussing recall response and early detection strategies, and 
establishing and implementing control measures based on 
model practices. The workshop is designed to bring together 
the retail food industry with local and state regulatory 
officials in an effort to create stronger working relationships 
prior to a potential foodborne incident occurring, so that 
if and when it does, the foundation is already set for a 
collaborative effort. By providing this training, I-FIIT-RR aims 
to assist industry and regulatory officials in building capacity 
for a more rapid, efficient, and effective response to recalls 
and foodborne illness incidents.  

The target audience for this workshop is mid-to-upper level 
management from retail food service stores and restaurants. 

Cost is $69 for both members and nonmembers. 
Limit 30 people.

how to make public participation Work for you 
monday, July 8, 8:00am – 5:00pm
NEHA and U.S. EPA are offering this eight-hour training 
course for technical staff that will examine basic elements of 
public participation, teach you to design a successful public 
participation program, and teach essentials of effective 
communication with the public. The workshop will be held 
offsite at the U.S. EPA’s Potomac Yards location, which is 
nearby in the DC area.

Cost is $39 for both members and nonmembers. 
Space is limited.

Can Justice prevail? Where outbreak investigations 
and lawsuits Collide 
monday, July 8, 1:00 – 5:00pm 
This workshop introduces attendees to the battleground where 
outbreak investigations, regulatory enforcement activities, and 
civil litigation intersect. The workshop will explore a mock 
outbreak, simulated governmental investigation, and mock 
lawsuit aimed at both regulators and industry. You will learn 
what to expect from the key depositions in the case including 
the plaintiff, health department investigators, and the 
company CEO. The workshop will also explore common areas 
of improvement for regulators and the consequences that 
result when mistakes are made. 

Cost is $99 for members and $199 for nonmembers. 
Space is limited.

Conflict analysis and resolution in the practice  
of environmental and occupational health (eoh)
monday, July 8, 1:00 – 5:00pm
This workshop introduces EOH professionals to the theory 
and practice of conflict analysis and resolution. Two hours 
are reserved for lecture and class discussion with an 
emphasis on conflict analysis models and integration of a) 
conflict analytical skills, b) negotiation techniques, and c) 
conflict resolution methods into the practice of EOH. The two 
remaining hours are devoted to simulation exercises in which 
the concepts and methods are demonstrated and practiced. 
One hands-on hour is reserved for exercises that demonstrate 
conflict dissection. The second hands-on hour is devoted to 
mediation and negotiation exercises. Attendees will need to 
bring notebooks and pens to complete the exercises.

Cost is $99 for members and $199 for nonmembers. 
Space is limited.

national environmental health aquatic Symposium: 
launch of Version 1.0 of the model aquatic health 
Code (mahC)
monday, July 8, 1:00 – 5:00pm
Over the past five years a group of public health, academic, 
and industry experts have been working with CDC to develop 
a set of public health standards to improve health at aquatic 
venues. This workshop will launch the results of this effort with 
the first completed version of the MAHC being released for a 
final round of public comment to the audience at the NEHA 
2013 AEC. Experts from CDC, U.S. EPA, U.S. Consumer 
Product Safety Commission, National Conference of State 
Legislatures, and the MAHC committee will present and 
answer questions on this vital effort, which can help prevent 
outbreaks, drowning, and chemical injuries at aquatic facilities.

Cost is free with a full conference or one-day conference 
registration to the NEHA 2013 AEC. 
Space is limited.

PRE-CONFERENCE WORKSHOPSTRAINING         EDUCATIONand



Complete and up-to-date information Can be found online at neha2013aeC.org.
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course and an exam while at the NEHA AEC.  
(Note: Only qualified applicants will be able to sit for an exam.) 

Separate applications are required prior to registering for courses and 
exams. Additional fees also apply. For applications, deadlines to apply, 
and information on eligibility, visit neha2013aec.org. 

earn up to 24 Ce contact hours for your credential 
when you attend the 2013 aeC.
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Sunday & Monday, July 7 and 8, 8:00am – 5:00pm

This two day refresher course is designed to enhance your 
preparation for the NEHA CP-FS credential exam. Participants are 
expected to have prior food safety knowledge and training equal to 
the eligibility requirements to sit for the CP-FS exam. The course will 
cover exam content areas as described in the job task analysis.

Cost: $299 for members and $399 for nonmembers, which includes 
the CP-FS Study Package (CP-FS Study Guide [2010 Edition], NEHA’s 
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This two-day refresher course is designed to enhance your 
preparation for the NEHA REHS/RS credential exam. Participants 
are expected to have a solid foundation of environmental health 
knowledge and training equal to the eligibility requirements to sit for 
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ADVANCEMENT

leave the neha aeC much better prepared to realize your career 
goals and personal aspirations. also be positioned to contribute 
even more greatly to both your organization and your profession!
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Complete and up-to-date information Can be found online at neha2013aeC.org.

Register to attend the AEC in-person or virtually and use the Virtual AEC to:
•  Create your own schedule. Browse a list of conference sessions and events, add 

them to your schedule with the click of a button, export the schedule to your 
Outlook calendar, and access via your mobile device.

•  (For virtual attendees only) View 20–30 educational sessions live as they happen 
at the AEC, and participate in sessions almost as if you were sitting in the room by 
submitting your questions via chat

•  Network with other environmental health professionals, speakers, and exhibitors 
before, during, and after the conference

•  Ask questions of other attendees, contribute to discussions, and post comments 
for specifi c sessions using the discussion features

•  Access video archives of educational sessions, as well as speaker presentations 
and other materials after the AEC concludes

• Earn Continuing Education Credits

go mobile!
Your smartphone provides you easy access 
to all the same information that you can 
access via the Web. With the Virtual AEC 
mobile app your personalized schedule, 
session information, interactive maps, and 
attendee profi les, and exhibitor lists are 
available in the palm of your hand!

tips for using the Virtual aeC
For a step-by-step guide on how to use the 
NEHA Virtual AEC, visit neha2013aec.org/
virtual_experience.html.

the Virtual experience

 Friends. Contacts. Connections. 

annual ul event

NETWORKING

Join us for the Annual UL Event aboard a cruise ship similar to the riverboats 
of Europe. Experience the sights of Washington, DC, as the ship glides past 
the Washington Monument, Jefferson and Lincoln Memorials, and the Kennedy 
Center. Take in the beauty of a centuries-old center of commerce, as seen from 
the decks of merchant ships long ago. See the sights of Georgetown as the ship 
turns around and heads back to the pier, but not before you venture out onto 
the 464 square-foot marble dance fl oor to dance to the best music of every 
generation. Or, for a more low-key end to the evening, enjoy the monuments one 
more time from the quiet solitude of the 3,700 square-foot open upper deck.

The UL Event is not included in the registration pricing for the AEC. There is a 
separate cost to attend this event and registration is required. To register for this 
event, visit neha2013aec.org/register.html.

Experience the sights of Washington, DC, from a 
diff erent point of view at the Annual ul Event.

Enhance your learning experience whether you 
attend the AEC or participate online from your 

home or offi  ce via the Internet.

monday, July 8 from 6:30 – 9:30pm

VIRTUAL AEC
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the Virtual experience

 Friends. Contacts. Connections. 

networking
at the neha aeC, network with not only your environmental 
health peers, but other experts and professionals from across 
related industries (such as retail food, onsite wastewater, and 
sustainability) and government.

NETWORKING

how Can you network at the neha aeC?

• Set up meetings with people you would like to meet before arriving at the 
AEC by utilizing the Virtual aeC networking features

• Participate in the Community Volunteer event on Monday afternoon. This 
is the perfect opportunity to give back to the community hosting the AEC 
while working with and getting to know your environmental health peers.

• Meet new people and enjoy time outside on the golf course during the 
golf tournament Monday afternoon

• Reunite with friends at the always-exciting ul event on Monday night

• Connect with exhibitors that will help you be more productive in your job 
during the exhibition grand opening & party Tuesday night, and during 
exhibit hall hours on Wednesday

• Collaborate with other environmental health professionals during policy 
discussions at the town hall assembly on Wednesday morning

• While at the networking luncheon on Thursday, discuss with other 
environmental health professionals all that you’ve learned so far and what 
you’re excited to implement when you return to work

• During the fi nal event of the AEC—the president’s banquet—reconnect 
with everyone you have met throughout the AEC and make a plan for 
staying connected

• Stay connected to your friends and contacts after leaving the conference 
using the networking features of the Virtual aeC 

Strengthen your business and personal relationships and 
build a network of colleagues you can call on at anytime!

3rd annual Community 
Volunteer event

For more details and to sign up as 
a volunteer, visit neha2013aec.org

four mile run Cleanup 
monday, July 8, from 1:00 – 4:30pm

The volunteer event is designed to give back 
to the AEC host city community and enhance 
NEHA’s “green” efforts by helping to offset 
the energy expenditures and greenhouse gas 
emissions of holding a large conference. It is 
also a great opportunity to get to know your 
environmental health peers.

This year’s event will be a cleanup of a 
nearby stretch of the Four Mile Run tidal 
stream, which has been adopted by the 
neighboring U.S. EPA’s Potomac Yards 
Green Team. This portion of Four Mile Run 
is contained in a hardened fl ood control 
channel and marks a rough boundary 
between Arlington County and the City 
of Alexandria. Along this stretch of Four 
Mile Run are neighborhoods, commercial 
districts, and some industrial facilities, 
including the Arlington County Water 
Pollution Control Plant. NEHA will be 
coordinating this community event with the 
U.S. EPA Potomac Yards Green Team and 
the City of Arlington, Virginia. 

Volunteers will don work gloves and hiking 
gear to remove litter and trash from the banks 
and riparian habitat adjacent to the stream. 
This is an important intervention in protecting 
downstream areas, which include the Potomac 
River, Chesapeake Bay, and the Atlantic 
Ocean, from litter, debris, and pollution.

neha2013aec.org
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The NEHA AEC offers so many different facets for you to choose from to customize your own learning 

experience. From the multitude of environmental health topics discussed to the different learning 

environments of the Lecture and Learning Lab to the option to attend in-person or virtually, the NEHA 

AEC offers a fresh, progressive, and modern approach to training and education.

training Productivity. Effi ciency. Effectiveness.

eduCation Knowledge. Understanding. Expertise.

netWorking Friends. Contacts. Connections.

poliCy inVolVement Voice. Collaboration. Infl uence.

adVanCement Careers. Aspirations. Respect.

motiVation and inSpiration Perspective. Leadership. Excellence.

Customize Your 
Learning Experience

WATCH

CONNECT

Join us online to learn what environmental health 
professionals are saying about the NEHA AEC.
The NEHA AEC is so much more than a conference. It is the nexus for 
environmental health training, education, networking, and advancement. It 
is the event environmental health professionals attend to acquire practical 
and real-world information and expertise. It is the event from which 
environmental health professionals leave trained, motivated, inspired, and 
empowered to further advance their organizations and themselves.

twitter.com, @nehaorg, #neha2013aec

facebook.com/neha.org

linkedin.com, national environmental health association

Follow NEHA on:

neha2013aec.org

MY NEHA:
YOUR KEY TO EASY PROFILE MANAGEMENT AND SELF-SERVICE ONLINE

Because of our growth, the National Environmental 
Health Association (NEHA) is implementing a 
new and more powerful system to manage data 
and operate the association. You, the NEHA 
members and customers, will benefi t greatly from 
this new system as it provides you with the ability 
to more easily manage your personal profi le and 
transactions with NEHA.

With just one login and password you will create 
your My NEHA profi le. Through this profi le you can 
easily manage your profi le and update your contact 
information, join NEHA as a member or renew 
a current membership, review your credentials 
and continuing education credit requirements, 
buy products, register for events, and review your 
purchase history!

My Transactions
Access Your Transaction History
•  View all of your transaction history within your profi le 

whether it is products you’ve purchased, events you’ve 
attended, and/or memberships and credentials you hold  

•  Review invoices and pay any outstanding balances 
through the online store

•  Access receipts for previous purchases

My Contact Information
Easy Profi le Management and Self-Service

•  Change your profi le password or request a new 
password in the event of a forgotten password 

• Update your contact information

•  Manage your e-mail preferences to receive e-mails 
only on the topics most important to you 

My Membership and My Professional Development
Manage Your Membership and Credentials

•  View your member record to see when your 
membership expires and automatically renew online 

•  View your credential record to see your credential 
number, expiration date, and other pertinent 
information related to each credential you hold

•  Review your continuing education credit 
submissions to see which were approved/rejected, 
how many credits were applied, and to which 
credential the credits were applied

Questions? 
Visit neha.org for more information or call us at 303-756-9090.

Visit neha.org to create your My NEHA profi le.

My NEHA

My 
Name

Shop Online 
•  It’s time to get registered for the NEHA 2013 AEC, 

so shop online and purchase your conference 
registration using My NEHA

•  Purchase membership, books, and more 

•  Handle open orders, invoices, and other transactions

•  Receive a receipt automatically via e-mail for your 
purchases
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S ome years back, I sat on the board of 
the association that served and repre-
sented association executive directors 

here in Colorado. (Such associations exist in 
almost every state and nationally, we are all 
served by the American Society of Associa-
tion Executives [ASAE].)

Of all the experiences I had on that board, 
one in particular comes to mind as I write 
this column. In fact, I’ll never forget it. 

Before I explain what this experience 
entailed, you need to know that at that time, 
we were in the midst of some big financial chal-
lenges. In fact, we ultimately laid one of our 
staff off. In addition, I was serving in the trea-
surer position and was therefore “steep deep” in 
all of our financial numbers and trends.

As our board was poring over the numbers 
and looking for a way forward, suddenly our 
president, without so much as pausing to 
consider the impact of what he was saying, 
stood up and dismissively announced that 
the answer to our problem was easy. Just raise 
our dues! It made no matter to him that we 
had been raising dues fairly regularly over the 
years (in fact, almost annually).

When I asked him about several options 
that I had come up with that would gener-
ate nondues revenue to cover our losses, I 
got brushed aside with a flippant, “Oh, my 
association raises dues all the time. It’s no 
big deal. Our members have come to even 
expect it.”

In the end (and after I resigned from the 
board), this association did in fact deal with 
its problem by once again raising its dues.

At the time (and even through today), I 
thought that this was all rather odd. I thought 
this, quite possibly, because that kind of 

attitude differed markedly from how we at 
NEHA have viewed dues, and for that matter, 
other association fees. 

For years, NEHA has been on a mission to 
keep this association economically accessible 
to all who practice environmental health. 
In addition, we are well aware that many of 
our members work in employment settings 
where finances are tight and funding for asso-
ciation dues and activities is lean, if it exists 
at all. Accordingly, NEHA has long worked 
to reduce the size of the “dues” piece of our 
revenue pie. 

Most associations count on dues for about 
50% of their total income. At NEHA, we’ve 
reduced dues down to the point where they 
now makes up only about 6.4% of our total 
revenues! (I confess that I love the look of 
shock and disbelief I see when I proudly tell 

my association executive director colleagues 
about this percentage!)  

I was thinking about all this the other day 
when I ran across a most interesting report that 
dealt with the issue of how often associations 
raise membership dues. It turns out that my 
instincts about dues increases were consider-
ably out of the mainstream. Research com-
piled by ASAE clearly indicated that between 
one-half and two-thirds of all associations 
raise their dues at least once every three years! 
What surprised me even more was the fact that 
this pattern of frequent dues increases did not 
change over the course of the recession and its 
aftermath. And this despite the fact that many 
association executive directors have been very 
publicly complaining over the last several years 
about flat and even declining membership 
numbers. (In other words, one would think 
that if one’s membership is struggling finan-
cially, if anything, you keep your dues low!)

As you take in what I’ve just said, let me 
note that I sometimes counsel the staff here 
that they need to talk more about some of the 
cool things that they do. (People can’t appre-
ciate the good stuff that gets done for them 
if they know nothing about it.) In a similar 
vein, our board sometimes talks about the 
many neat things that NEHA does that our 
members know too little about (often despite 
our efforts to get the word out). 

My point is that it is difficult to cultivate 
an appreciation for the value of membership 
if the members are seldom told what their 
association is doing for them. It is precisely 
for this reason that I thought it important 
that the NEHA membership knows that we 
take the issue of dues very seriously. The last 

Dues !#$%&*!!

nelson fabian, mS

 MaNaGING EDItor’S DESK

 Y O U R  aSSoCIatIoN

Between one-half  
and two-thirds  

of all associations 
raise their dues  

at least once every 
three years!

The last time  
NEHA raised dues  

was in 2005— 
eight years ago!
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drinking well. One small action can reach several lives.”
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HealthSpace EnviroIntel Manager 
provides the busy professional with 
Intelligence and the ability to get 
more done with less work.

HealthSpace provides data and communication management systems for Envi-
ronmental and Public Health organizations across North America. HealthSpace 
EnviroIntel Manager is a proprietary system with design architecture that makes 
it easy to configure to meet the needs of the organization. 

For more information please visit us at:

Your public wants to engage and seek information. They use  
search engines and social media to get to places that interest them. 
Accessibility and content provides the incentive to go back again and again.  
Every time they reach you, they “touch” your organization.

Health Departments across North America use HealthSpace to collect data, manage the inspection and 

regulatory process and report information.

A key role is also to inform the public

HeAltHSpAce maintains public access web sites on behalf of Health Departments  
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web browser, tablet or smart phone on HeAltHSpAce’S  
advanced network system.

QR codes can even be posted where the last inspection  

report can be retrieved on a smart phone by simply  

scanning the QR code.

Fully secure and accessible 24/7

public safety is your primary concern.  
the general public wants to know.

Public access to information gives your organization relevance  

and visibility in the eyes of the taxpayer.

www.healthspace.com

Who wants to touch you? Nobody?

 again.

Call today at 
1.866.860.4224

for a demo

Why? Because they can’t




