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» PRESIDENT’S MESSAGE

Mel Knight, REHS

s NEHA president, [ have thoroughly
A enjoyed the opportunity to partici-

pate in NEHA affiliate educational
conferences. During the first half of my term
1 have been privileged to attend and speak
at the Texas, Illinois, and Yankee conference
meetings. While each affiliate is somewhat
unique, the major issues facing environmen-
tal health professionals are clearly universal
and I am always reminded that our simi-
larities far outnumber our differences. This
universal commonality was reinforced at an
international level by my participation in the
65th Annual Educational Conference and
Exhibition hosted by the Jamaica Association
of Public Health Inspectors (JAPHI) in Ocho
Rios, Jamaica, this past October.

Jamaica Welcomes NEHA

JAPHI has been an affiliate of NEHA since
2000 and has established an active pres-
ence at recent NEHA conferences. I first met
with the JAPHI delegation at the Colum-
bus, Ohio, Annual Educational Conference
(AEC) & Exhibition last summer, and I was
subsequently invited to participate in their
annual meeting.

The JAPHI conference program was simi-
lar in content to the programs you would
find at conferences in the U.S. Topics in-
cluded foodborne illness investigations,
commercial fish processing, the Food and
Drug Administration’s Food Safety Modern-
ization Act, asbestos abatement, recreational
water monitoring, cell phones as a fomite
or source of electromagnetic field exposure,
and much more. The presentations were
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YOUR ASSOCIATION

NEHA’s International Vision:
Environmental Health Knows
No Borders or Boundaries

Since we are
foremost a national
organization,
it might come as a
surprise to some
that NEHA
has affiliates
and members in
other countries.

some of the best I have seen in my career,
and I was truly inspired by the engagement
and enthusiasm of the attendees. I returned
with a heightened awareness of the culture
and great appreciation for our association
with NEHAs Jamaican affiliate.

NEHA International Affiliations
Since we are foremost a national organization,
it might come as a surprise to some that NEHA
has affiliates and members in other countries.
NEHA has a long history of active members
who reside in Canada; the NEHA Interna-
tional Environmental Health/Climate Change
Section is currently chaired by Ron DeBurger
from Toronto. We also have many members
from throughout the world who work or are

stationed outside the U.S. For example, Jamai-
ca and Saudi Arabia have sought and obtained
affiliate status. NEHA’ services are valued be-
yond our borders, and we have always strived
to be responsive to all areas of request.

As a member of the International Federa-
tion of Environmental Health (IFEH), NEHA
has hosted past IFEH meetings, and we look
forward to hosting the 2014 IFEH World Con-
gress. We have maintained close relationships
and participated in professional exchanges
with the United Kingdom’s Chartered Insti-
tute of Environmental Health (CIEH) and the
Canadian Institute of Public Health Inspectors
(CIPHI). NEHAS primary focus will always be
the U.S., and our active participation in the
international environmental health commu-
nity benefits our members and environmental
health stakeholders throughout the world.

NEHA International Activities
During the past several years, NEHA has in-
creasingly been establishing an international
presence. Our training, credentialing, and
publications are now utilized worldwide.
We have participated in donations and ship-
ments of books and supplies to developing
countries in Africa and the Caribbean. Our
web-based training and the “virtual” content
from our AEC are readily available from any-
where on the globe.

NEHA International Vision

Led by Regional Vice President Bob Custard, the
NEHA board of directors has adopted an “In-
ternational Vision” platform that provides the
roadmap for future NEHA participation in the




world environmental health community. Some

of the major concepts include the following.

* Asin the U.S., NEHASs goal will be to build
environmental health workforce capacity
through training, continuing education,
and professional credentialing;

* complementing, not competing with, IFEH
and other international environmental
health organizations;

* becoming partners with, not patrons of,
environmental health organizations in oth-
er countries;

* providing environmental health consulting
in the areas of environmental health pro-
gram development and management;

* partnering with existing international
health organizations to leverage their re-
sources and capabilities;

* establishing a new category of NEHA
affiliation: the International Partner Orga-
nization (IPO);

* connecting NEHA members with oppor-
tunities to travel, train, and serve in the
developing world;

e working with accredited environmental
health degree programs in the U.S. to offer
distance learning, student internships, and
faculty exchanges;

* helping our IPOs to leverage resources by
connecting them with donors of relevant
and functioning technologies, equipment,
computers, laboratory supplies, and train-
ing; and

* establishing a Global Environmental Health
Fund that can be used to support or subsi-
dize the costs associated with many of the
activities listed above.

NEHA recognizes the role and importance
of the many established international orga-
nizations and has no intention of replacing
or displacing these groups. NEHA plans to
add value to these existing efforts by sharing
our resources and capabilities where needed
and requested.

A Shrinking Planet
Web-based technology has enabled worldwide

communication as an everyday occurrence.

Modern transportation has made international
travel affordable and practical. We import and
export foodstuffs to and from all corners of the
globe. We are all part of a global community,
and environmental health knows no borders
or boundaries.

As reinforced by my recent experience in
Jamaica, many international environmental
health professionals and organizations are
interested in partnering with NEHA and we
have a responsibility to expand our mutually
rewarding partnerships in the worldwide en-
vironmental health community. @

Postscript: If a NEHA affiliate is interested in
inviting either the NEHA president or Execu-
tive Director Nelson Fabian to address your
annual conference, please feel free to contact
either Nelson or me directly. Nelson can be
reached at nfabian@neha.org.

h&ﬂ*&éﬁluﬂ

melknight@sbcglobal.net

camauu'

growth and the exchange of valuable information on

the international level through its longtime Sabbatical
Exchange Program. The sabbatical may be taken in England,
in cooperation with the Chartered Institute of Environmental
Health (CIEH), or in Canada, in cooperation with the Canadian
Institute of Public Health Inspectors (CIPHI). The sabbatical
lasts from two to four weeks, as determined by the recipient.
The exchange ambassador will receive up to $4,000 as a
stipend, depending on the length of the sabbatical, and up to
$1,000 for roundtrip transportation.

N EHA offers wide-ranging opportunities for professional

[ l"
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The application deadline is March 1, 2012. Winners will be
announced atthe Annual Educational Conference & Exhibition
in San Diego, California, in June 2012. The sabbatical must
be completed between August 1,2012, and June 1, 2013.

For more information, contact Terry Osner
at tosner@neha.org.

To access the online application, visit
www.neha.org/about/awardinfo.html.
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NEHA’s

EXCELLENGE INwSUSTAINABILITY

A)Nard Program

The National Environmental Health Association’s (NEHA) Excellence

in Sustainability Award.recognizes organizations, businesses,
associations, and individuals who are solving environmental challenges
by using innovative and environmentally sustainable practices.

Visit neha.org to view NEHA’s Sustainability Web site and to learn
more about the Excellence in Sustainability Award Program and
submission process. .

Submission deadline is May 1, 2012. il ['
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For more information, please c Shelly Wa rd
at swallingford@neha.org. - e
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2012 Walter F. Snyder Award
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Given in honor of NSF International’s co-founder and first executive director, the Walter F. Snyder Award
recognizes outstanding leadership in public health and environmental health protection. The annual award is
presented jointly by NSF International and the National Environmental Health Association.
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Nominations for the 2012 Walter F. Snyder Award are being accepted for professionals
achieving peer recognition for:

* outstanding accomplishments in environmental and public health protection,
* notable contributions to protection of environment and quality of life,
» demonstrated capacity to work with all interests in solving environmental health challenges,
* participation in development and use of voluntary consensus standards for public health and safety, and
* leadership in securing action on behalf of environmental and public health goals.

Past recipients of the Walter F. Snyder Award include:
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The 2012 Walter F. Snyder Award will be presented during NEHA’s 76th Annual Educational
Conference (AEC) & Exhibition to be held in San Diego, California, June 28-30, 2012.

For more information or to download nomination forms, please visit
www.nsf.org or www.neha.org or contact Stan Hazan at NSF at 734-769-5105 or hazan@nsf.org.
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» INTERNATIONAL PERSPECTIVES

A Chikungunya
Outbreak in the
Metropolis of
Chennai, India,
2006

A b St ra Ct In 2006, several southern states in India reported
outbreaks of chikungunya. In the metropolis of Chennai, the first laboratory-
confirmed chikungunya cases had an onset of symptoms at the end of May
2006. The authors reviewed surveillance data in which a suspected case of
chikungunya was defined as a patient presenting with fever and arthralgia
at a medical camp in Chennai on and after June 20, 2006. Over the same
period, the authors reviewed surveillance data and larval indices for the
vector Aedes aegypti. From June 20 to October 10, 2006, they reported 4,760
suspected cases of chikungunya (attack rate of 0.1%, no fatalities). Control
measures included removal of breeding sites, daytime fogging against
adult mosquitoes, and information campaigns. The early detection and
effective prevention of future outbreaks rely on strengthened human and
entomological surveillance, participation of private medical practitioners

in case reporting, and community involvement to reduce potential breeding

sites of the vector.

Introduction

Chikungunya is a viral disease transmitted by
the bite of an infected Aedes mosquito. The dis-
ease usually presents with sudden onset of fever
and is characterized by arthralgia (joint pain)
that can lead to chronic disability. Although the
disease is considered self-limiting, the outbreak
in Reunion Island (starting in March 2005) led
to reports of deaths directly or indirectly caused
by the disease (Josseran et al., 2006) and excess
mortality has been associated with the outbreak
of chikungunya in Ahmedabad, India, in 2006
(Mavalankar, Shastri, Bandyopadhyay, Parmar,
& Ramani, 2008). No vaccine against chi-
kungunya is available so prevention depends
entirely on mosquito control and personal pro-
tection against mosquito bites.

8 Volume 74 ¢ Number 6

After an apparent absence of more than 30
years, the virus reemerged in India in 2005.
The first cases were serologically confirmed
starting in December 2005 in the states of
Andhra Pradesh, Karnataka, and Maharashtra
(Chhabra, Mittal, Bhattacharya, Rana, & Lal,
2008). For the year 20006, the National Vector
Borne Disease Control Programme reported
1.39 million suspected cases in 15 states and
union territories throughout India (National
Vector Borne Disease Control Programme,
2006). The reemergence and spread of chi-
kungunya throughout India and other coun-
tries in Asia and in the Indian Ocean were
influenced by a set of virological, environ-
mental, social, and economic factors (Bhatia
& Narain, 2009).

Although most of the information presented in
the Journal refers to situations within the United
States, environmental health and protection
know no boundaries. The Journal periodically
runs International Perspectives to ensure that
issues relevant to our international constituency,
representing over 60 countries worldwide, are
addressed. Our goal is to raise diverse issues of
interest to all our readers, irrespective of origin.

Thomas Seyler
Patrick Sakdapolrak
S. Sanjeevi Prasad
R. Dhanraj

Chennai, with 4.7 million inhabitants, is
the fourth-largest city in India. It is located
on the coast of the Bay of Bengal, in the
southern state of Tamil Nadu. Its average
elevation is 6.7 m above sea level. The re-
gion is characterized by a monsoonal cli-
mate. The yearly average rainfall is 1,300
mm. Two-thirds of the annual precipitation
falls between October and December dur-
ing the northeastern monsoon (Glaser et
al., 2007).

Two rivers and one canal flow through
Chennai: the Cooum and Adyar rivers from
west to east and Buckingham Canal from
north to south. The hottest months of the
year are May and June, with maximum tem-
peratures reaching 42°C. The coolest month
of the year is January, with minimum tem-
peratures around 18°C. The estimated pro-
portion of the population living in slums
varies from 18.9% to 40.9% (Gupta, Arnold,
& Lhugdim, 2009).

Because of chronic water shortages in the
premonsoon period, inhabitants collect and
store water in permanent and temporary con-
tainers (Kabilan et al., 2004). Water storage
has been identified as a risk factor for ma-
laria and dengue as it provides ideal breed-
ing sources for their respective urban vectors,
Anopheles stephensi and Aedes aegypti. Malaria
is endemic in the city with a yearly incidence
of 4 per 1,000 (Corporation of Chennai,
unpublished data 2006), while dengue fol-
lows a more seasonal trend (Victor, Malathi,
Asokan, & Padmanaban, 2007).

By the end of April 2006, the local health
authorities of Chennai reported an increase
in the number of patients showing symp-
toms compatible with the clinical features




of chikungunya. Medical doctors from
Washermanpet, an area in the north of the
city, noticed an unusually high number of
patients with fever, arthralgia, and rash.
Many of them had a recent travel history
to the holy city of Thirupathy in the neigh-
boring state of Andhra Pradesh, which was
already experiencing a large-scale chikungu-
nya outbreak.

In the last week of May 2006, 22 serum sam-
ples of suspected chikungunya cases were sent
to the National Institute of Virology in Pune
(Indian Council of Medical Research) and
tested for immunoglobulin (IgM) antibodies
against chikungunya virus using IgM-capture
ELISA. Of these 22 serum samples, six tested
positive. Daily surveillance reports of patients
with clinically compatible chikungunya symp-
toms were available from June 20, 2006.

Whereas chikungunya posed a new public
health challenge to the municipality, its vector
Aedes aegypti was known for its role in the local
transmission of dengue. The aim of this article is
to describe the detection, surveillance, and con-
trol of the outbreak that occurred in Chennai in
2006. It is the first description of a chikungunya
outbreak in a large urban area characterized by
high population density and mobility.

Methods

The surveillance unit for vectorborne dis-
eases at the Corporation of Chennai relies
on a network of 36 public dispensaries lo-
cated in all 10 administrative zones of the
city, covering a population of 4.7 million.
During the outbreak, mobile medical camps
provided free consultations and treatment.
They covered three divisions in each of the
10 zones on a daily basis (a total of 30 divi-
sions per day).

We reviewed surveillance data available
from the public health department of the
Corporation of Chennai to describe retro-
spectively the outbreak over time. In accor-
dance with the case definition used by the
surveillance unit, we defined a suspected case
of chikungunya as a patient presenting with
fever and arthralgia at a medical camp on or
after June 20, 2006. As chikungunya and den-
gue share similar clinical features (fever, my-
algia, arthralgia, rash) we reviewed reported
cases of dengue over the same period. Every
month, the surveillance unit collected data
on dengue cases from public and private hos-
pitals that perform serological tests (Victor et

al., 2007). We also reviewed the incidence of
malaria to detect any unusual event.

The known vector of chikungunya in
Chennai is the female Aedes aegypti, which
is also responsible for transmission of den-
gue. Unlike the local vectors of malaria and
filariasis (Anopheles stephensi and Culex
quinquefasciatus) that primarily feed after
sunset, Aedes aegypti takes its blood meal
during the early hours of the day and be-
fore sunset. It breeds in clear water stag-
nating in artificial containers (e.g., plastic
containers, tires, flower vases) (Centre for
Research in Medical Entomology, 2004).
During the outbreak, a team of entomolo-
gists from the Corporation of Chennai sur-
veyed the surroundings of the residences of
suspected cases on a daily basis to monitor
the presence of Aedes aegypti larvae. From
June 20 to October 12, 20006, we calculated
daily the overall proportion of houses with
larva-positive containers (house index) and
the average number of positive containers
per 100 houses (Breteau index). The house
index and the Breteau index are used as in-
dicators of the density of immature vector
populations (World Health Organization,
1997). They were developed by entomolo-
gists in the first half of the 20th century
to monitor vector control progress and to
determine if prophylactic levels have been
achieved (Focks, 2003). As the size and the
competence of the vector population are
influenced by climatic factors (European
Centre for Disease Prevention and Control,
2007), we reviewed data on daily maximum
temperature and daily rainfall provided by
the regional meteorological department in
Chennai (government of India).

With no vaccine currently available, pre-
vention relies entirely on the reduction of
mosquito bites. This can be done through per-
sonal protection against the day-biting mos-
quito (repellent) and control measures to kill
adult mosquitoes (fogging) and eliminate im-
mature stages of the mosquito (use of larvicide
and removal of breeding sites). We reviewed
activity reports from the vector control depart-
ment at the Corporation of Chennai.

Results

The epidemic curve in Figure 1 shows the
number of daily chikungunya suspected
cases. From June 20 to October 10, 2006, a
total of 4,760 suspected cases were reported

(attack rate of 0.1%). No deaths were report-
ed and all patients were offered symptom-
atic treatment (painkillers and nonsteroidal
anti-inflammatory drugs). Sixty-five percent
of all suspected cases were males and 25%
were below the age of five. Daily reported
incidence peaked on July 7, 2006, with 124
cases. The last suspected case was reported
on October 10, 2006. Over the same pe-
riod, hospitals reported 130 cases of den-
gue to the public health department of the
Corporation of Chennai. This was fewer
than the 217 dengue cases reported over the
same period in the previous year from June
to October 2005. The cumulative incidence
of malaria reported by the corporation dis-
pensaries from June to October 2006 was
2.24 per 1,000 against 2.93 per 1,000 over
the same period in 2005.

Average daily maximum temperature was
35.6°C over the period. It rained once (April
18, 7 mm) during the month of the first sig-
nal (Figure 2). From June 20 to September
13, entomologists and their staff covered an
average of 732 houses per day and checked
2,758 water containers for the presence of
Aedes larvae. Daily house and Breteau indi-
ces are shown in Figure 3. The house index
ranged from 0.05% to 11.2%. It peaked on
July 13, 2007. The Breteau index ranged from
0.05 to 11.5. It peaked on August 19, 2006.
The house index was above the threshold in-
dicating a high risk of dengue transmission
(Figure 3) once on July 13, 2006. Both indi-
ces were at their lowest levels from the end of
August to mid-September.

In parallel to surveillance, the Corporation
of Chennai set up rapid action teams con-
sisting of a medical officer, an entomologist,
and a team of field workers in each of the
10 administrative zones. House-to-house
antilarval measures included breeding sites
elimination and the use of chemical larvi-
cide (Temephos). Adult mosquito control
using pyrethroid was conducted during the
day given the daytime activity of the vec-
tor. It included the use of portable fogging
machines (inside and around the premises
of houses) and vehicles with fogging ma-
chines (covering entire streets). On aver-
age, the Corporation of Chennai mobilized
35 portable machines and 12 vehicle fog-
ging machines per day. Fogging activities
were intensified in the last two weeks of
September, when the number of portable

January/February 2012 ¢ Journal of Environmental Health 9
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FIGURE 1

Epidemic Curve—Daily Suspected Chikungunya Cases From April 1, 2006, to October 31, 2006,
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machines used quadrupled. From July
20 to October 18, 2006, a total of 20,100
streets of Chennai were covered by control
measures aimed at reducing the popula-
tion of Aedes aegypti.

In order to increase awareness and com-
munity participation, the corporation printed
and distributed 100,000 information leaflets
describing and encouraging personal protec-
tion measures and removal of breeding sites
in private premises. An additional 10,000
copies were distributed in schools, where a
message was read during morning assembly.

Discussion

We have described a chikungunya outbreak
affecting a large Indian city in 2006. The dis-
ease reemerged in the region after 30 years of
absence (or low circulation) and therefore no
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specific surveillance system was in place at
the time of the outbreak. In an environment
of limited resources, laboratory confirma-
tion of chikungunya cases was not a priority.
Specificity of the surveillance system was ac-
cordingly limited as the case definition was
based on clinical features that are found in
other febrile illnesses like dengue. Available
data on laboratory-confirmed dengue cases
showed no excess incidence, however, com-
pared to previous years. This suggests that
it is unlikely that many dengue cases were
misdiagnosed as chikungunya cases. Malaria
indicators were equally stable compared to
previous years.

Regarding the sensitivity of the surveil-
lance system, medical camps organized
by the authorities during the outbreak
were not the only health care providers in

Chennai. Like other Indian cities, Chennai
offers a wide range of health care services,
both private and public. Patients going for
treatment at government hospitals, private
clinics, general practitioners, and tradition-
al healers would not have been detected
by the surveillance system. Reports from
October 2006 from the main government
hospital in Chennai, the communicable dis-
ease hospital, and private hospitals suggest
that the number of suspected cases report-
ed by the Corporation of Chennai should
be at least multiplied by two (Corporation
of Chennai staff, personal communication,
January 2007).

Entomological indices on Aedes aegypti
mosquitoes were available only from the start
of the outbreak. It is therefore not possible to
assess whether an overall increase in mosquito
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density (as measured by larval indices) would
have triggered the outbreak. Indices were low
during the epidemic period: the house index
was greater than 10% only on one day and
the Breteau index was always below 15. These
numbers can be compared to the thresholds
used by the Corporation of Chennai, which
in turn are adapted from those of the World
Health Organization and the Pan American
Health Organization to estimate the risk of
dengue transmission (Pan American Health
Organization, 1994). A house index lower
than 1% and a Breteau index lower than 5
indicate a low risk of dengue transmission. A
house index greater than 10% and a Breteau
index greater than 50 indicate a high risk of
dengue transmission. The threshold indicat-
ing a high risk of dengue transmission was
reached only once, more than a month after
the start of the chikungunya outbreak.

These results suggest that chikungunya
transmission occurred in Chennai while
Aedes aegypti density was not unusually
high and when no concomitant dengue
outbreak was reported. This occurrence
can be explained by two main factors. First,
herd immunity against chikungunya infec-
tion in the population was much lower
than herd immunity against dengue infec-
tion. The last documented chikungunya
outbreak in Chennai before 2006 occurred
in 1963 (and the strain emerging in 2006
was the novel central/East African geno-
type [Parola et al., 2006]), while dengue
is endemic in the state (all four serotypes).
Second, the extrinsic incubation period
(the interval between the acquisition of the
virus by a vector and the vector’s ability to
transmit the virus) is lower for chikungu-
nya than for dengue viruses (Newton &
Reiter, 1992; Vazeille et al., 2007). This im-
plies, ceteris paribus, that chikungunya has
a higher effective reproductive number and
that transmission can be sustained at lower
vector density than for dengue.

Larval indices should also be examined
in light of potential measurement biases.
As entomological data collected by the
Corporation of Chennai were not spatially
disaggregated, the apparently low larval indi-
ces could be due to the fact that aggregated
data did not allow us to detect areas of high
mosquito density. Entomological data were
aggregated at the city level while the rapid
action team surveyed various limited areas
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in the 10 different zones. This could have
diluted small pockets of very high density.
Another study in the nearby locality of Avadi
supports this hypothesis (Kaur et al., 2008).
Also, although entomological investigations
were carried out around houses of cases, in-
fection might have occurred at the workplace
or at school, as Aedes aegypti is active during
the day. Finally, it may be that larval indices
are not appropriate proxies for adult mosqui-
to density. Several attempts have been made
by entomologists to develop new indicators
based on pupae (Focks, Brenner, Hayes, &
Daniels, 2000).

The impact of vector control measures
can be assessed in terms of the interme-
diate target (reduction of the Aedes mos-
quito) and ultimate target (reduction in
chikungunya cases). Fogging measures
were intensified on September 16, 2006.
Daily suspected cases started falling on
September 22, 2006. Given an incubation
of the disease that ranges from two to 12
days, the intensification of fogging activi-
ties probably played a role in the contain-
ment of the outbreak. The marked decrease
observed in larval indices to levels below 1
(Figure 3), however, preceded the increase
in fogging activity. Whereas it is difficult to
assess the impact of control measures, the
trend in rainfall and temperature cannot
explain the decrease in cases. The precipi-
tation observed in August and September
2006 would have favored the growth of
Aedes population by multiplying potential
breeding sites at a time when temperatures
were still favorable for viral replication and
transmission.

At the beginning of the outbreak, private
health workers in the affected areas hypoth-
esized that person-to-person transmission was
explaining the rapid spread of the disease. In
the general population, some confusion oc-
curred between avian influenza (associated
with chickens and birds) and chikungunya
(sometimes understood as chicken-gunya).
Erroneous beliefs about a disease can have
an impact on its control, especially when
personal protection and community involve-
ment are crucial. In Chennai, however, the
communication and information efforts made
by the municipality and other public institu-
tions were well relayed in the local media
(Thirumalaikolundusubramanian, Srinivasan,
Vinodhkumaradithyaa, & Uma, 2008).

Conclusion

The chikungunya outbreak that affected
Chennai in 2006 showed that transmission
can occur in large urbanized areas, where
the vector (in this case Aedes aegytpi) is well
established. It reminds us that competent
vectors have found favorable human-made
conditions in large cities where eradica-
tion is currently impossible. Although chi-
kungunya surveillance should rely on local
laboratories in the future, syndromic sur-
veillance combined with the monitoring
of laboratory-confirmed cases of dengue is
a cost-effective approach. In Chennai, the
surveillance system for chikungunya and
other infectious diseases would gain both
in terms of sensitivity and representative-
ness if it included health care providers
from the private sector. Timely detection of
future outbreaks will imply continuous en-
tomological surveillance to monitor Aedes
population in sentinel areas. Effort should
focus on developing new indicators for vec-
tor density, possibly based on larvae and
adult mosquitoes. Given the nature of Aedes
breeding sites, prevention relies heavily on
community involvement to clear potential
breeding sites in private properties. Public
health education is crucial to improve
awareness of chikungunya transmission
and prevention strategies (i.e., breeding site
reduction and personal protection) in the
population. It will also help in limiting the
impact of future outbreaks. @
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INTERNATIONAL PERSPECTIVES

Mold Growth in On-Reserve
Homes in Canada: The Need for
Research, Education, Policy,
and Funding

A b S t rac t The impact of mold growth in homes located on First
Nations reserves in Canada is part of a national housing crisis that has not
been adequately studied. Nearly half of the homes on reserves contain mold
at levels of contamination associated with high rates of respiratory and
other illnesses to residents. Mold thrives due to increased moisture levels
in building envelopes and interior spaces. Increased moisture stems from
several deficiencies in housing conditions, including structural damage
to the building envelope, overcrowding and insufficient use of ventilation
systems, and other moisture-control strategies. These deficiencies have
developed due to a series of historical and socioeconomic factors,
including disenfranchisement from traditional territory, environmentally
inappropriate construction, high unemployment rates, lack of home
ownership, and insufficient federal funding for on-reserve housing and
socioeconomic improvements.

The successful, long-term reduction of mold growth requires increased
activity in several research and policy areas. First, the actual impacts on
health need to be studied and associated with comprehensive experimental
data on mold growth to understand the unique environmental conditions
that permit the germination and growth of toxic mold species. Second, field
data documenting the extent of mold growth in on-reserve homes do not
exist but are essential in understanding the full extent of the crisis. Third,
current government initiatives to educate homeowners in mold remediation
and prevention techniques must be long lasting and effective. Finally, and
most importantly, the federal government must make a renewed and lasting
commitment to improve the socioeconomic conditions on reserves that
perpetuate mold growth in homes. Without such improvement, the mold

crisis will surely persist and likely worsen.
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Introduction

Mold and Health

Mold is a serious health risk in the dilapi-
dated housing that characterizes much of
the shelter available to the indigenous (“First
Nations”) people of Canada. Mold has been
well documented as occurring in First Na-
tions housing, but its health consequences
remain implicit and the actual types of mold
are understudied and largely unanalyzed.
This article reviews the relevant conditions
conducive to mold growth, what is known
about the kinds of risks mold represents,
the socioeconomic and historical factors
that have led to this situation, and the cir-
cumstances that require action on the part of
multiple levels of governance in Canada to
address this issue.

Molds include all species of fungi that
grow as multicellular filaments called hy-
phae. Over 100,000 types of mold are clas-
sified in the Zygomycota, Deutermycota, and
Ascomycota phylums. Mold grows on solid
culture media and gains nutrients through
the decomposition of dead organic matter.
Reproduction occurs both sexually and asex-
ually within microscopic spores, which may
contain one or several nuclei. Some spores
can remain airborne indefinitely and are ca-
pable of surviving extreme levels of pressure
and temperature variation. It is only when
mold colonies grow as an interconnected
group of hyphae called mycelium that mold
becomes visible. Mycelium is far more wide-
spread at low concentration levels than sim-
ple visual inspection would suggest (Prezant,
Weekes, & Miller, 2008).



All molds secrete hydrolytic enzymes that
break down starch, cellulose, and lignin into
simpler substances that they can absorb. The
ability of molds to decompose organic matter
makes them invaluable components in the nu-
trient cycle. Many molds also secrete mycotox-
ins, however, which, along with the enzymes
used to process organic matter, have evolved
to inhibit the growth of other microorgan-
isms (such as bacteria or insects) competing
for the same nutrients. Some of these myco-
toxins are neurotoxins, which gravely disrupt
the nervous systems of competing organisms
such as insects and also impact other organ-
isms including humans. Some mycotoxins can
be very dangerous when inhaled due to their
effect on human respiratory (Hope & Simon,
2007) and neurological functions (Campbell,
Thrasher, Gray, & Vojdani, 2004).

The impacts of mycotoxins on human health
include allergic rhinitis, asthma, mucosal ir-
ritation, common cold symptoms, fatigue and
weakness of concentration, general weakening
of the immune system, and even death. Due to
these dangers, mold is often treated as a hazard-
ous material (Park & Cox-Ganser, 2011). Mold
is dangerous to human health in several other
ways. Mold spores are sufficiently small enough
to be inhaled into the bronchial tubes, bypass-
ing the mucosal barrier; consequently, some
mold spores commonly yield allergic reactions
including conjunctivitis, allergic coryza, in-
flammation of the respiratory tract, bronchial
asthma, skin eczema, and “nettle rash” (Hardin,
Kelman, & Saxon, 2003; Portnoy, Kwak, Dowl-
ing, VanOsdol, & Barnes, 2005).

Mold mycelium is also dangerous and is
associated with mycosis and mycotoxicoses.
Mycosis is the growth of a mold fungus on a
human host, which can cause infectious diseas-
es such as aspergillosis and penicilliosis (Jacob
et al., 2002). Mycotoxicosis is anthropogenic
intoxication due to the inhalation of the toxic
by-products of mycelium metabolism, which
can lead to delirium (Fung & Clark, 2004).

The adverse affects of mold (like most en-
vironmental illness) are age related and par-
ticularly pronounced in children (Ahluwalia
& Matsui, 2011; Bearer, 1995; Jones, Recer,
Hwang, & Lin, 2011; Koskinen, Husman, Me-
klin, & Nevalainen, 1999). This is due to a
combination of their immature size, immune
system  vulnerabilities, confined exposure
(they are kept inside), and misinterpretation of
symptoms as sequential rhinoviruses (common

colds). The public health risk of mold has been
well documented for Europe (Bornehag et al.,
2004) and for the U.S. (Institute of Medicine,
2004) in studies that have concluded that a di-
rect association exists between mold in build-
ings and risk to their occupants and that this
risk extends beyond the respiratory system
(asthma, in particular) to other poor health
outcomes. The economic and individual suffer-
ing associated with mold is simply staggering:
Mudarri and Fisk (2007), for example, estimat-
ed the annual cost of asthma in homes attribut-
able to mold to be $3.5 billion for the U.S.

Environmental Influences of

Mold Growth

Mold growth is influenced by many factors.
The decisive criterion for mold growth is
sufficient moisture provided either by wa-
ter liquid or vapor. Different molds thrive at
different levels of relative humidity, i.e., the
ratio of actual vapor density in an air-vapor
mixture to the vapor density at saturation.
Relative humidity between 70% and 80%
provides adequate moisture for the growth of
nearly all species of mold (Lstiburek & Car-
mody, 1996; Sedlbauer, 2000).

Temperature is another important growth
criterion. Each mold has a specific tempera-
ture range in which it is able to grow. Gener-
ally, all species grow within the 0°C to 50°C
range (Sedlbauer, 2000). Temperature also
impacts the relative humidity at which mold
is able to grow. As temperature increases,
lower relative humidity levels become ad-
equate for mold growth (Lstiburek & Car-
mody, 1996; Sedlbauer, 2000).

The substrate (medium) on which mold
grows also influences growth rates. The nu-
trient contents of substrates vary widely:
some substrates provide ideal nutrients (e.g.,
decaying fruit), some provide moderate nu-
trients (e.g., wood or wall paper), and some
provide no nutrients (e.g., plastic).

The duration of favorable environmental
conditions is also important. Some molds are
able to grow quickly in favorable environmen-
tal conditions while others require lengthier
periods (Sedlbauer, 2000). Other criteria of
lesser importance also influence mold growth.
These criteria include pH and salt content of
the substrate, oxygen content of air, surface
conditions of the substrate, and other biotic
influences, such as the presence or absence of
other organisms (Sedlbauer, 2000).

Mold and Buildings

Negative health impacts of mold result when
humans are in close proximity to mold in an
enclosed environment where concentrations
of mycotoxins are able to increase. Thus,
mold growth in buildings is particularly
dangerous to human health. Mold spores
typically enter buildings through windows
and doors in air currents or by attachment
to clothes and pets (Canada Mortgage and
Housing Corporation [CMHC], 2005). Once
spores are inside a building, spores germinate
and mycelium grows provided favorable in-
door environmental conditions exist.

The crucial condition—sufficient mois-
ture—can be generated inside the home in
various ways. Rainwater may enter through
openings or cracks in the building envelope,
faulty eaves troughs, defective plumbing,
or on the clothes of residents and the fur of
pets. Insufficient use of insulation, multi-
paned windows, or vapor barriers can result
in condensation on interior envelope sur-
faces during the winter months. Inadequate
use of ventilation and increased levels of
indoor moisture generation due to resident
activities (e.g., breathing, cooking, shower-
ing, etc.) increase humidity levels in indoor
air. Increased humidity in indoor air further
increases the condensation on interior enve-
lope surfaces (Prezant et al., 2008).

Over 200 species of mold are known to
occur in buildings and the majority are not
harmful to humans. The most frequently oc-
curring mold species causing harmful mycosis
are Absidia, Aspergillus, Basidiobolus ranarum,
Cephalosporium, — Cladosporium, — Fusarium,
Mortierella, Mucor, Penicillium, Rhizopus, Scop-
ulariopsis, and Verticillium (Sedlbauer, 2000).
The most frequently occurring of these caus-
ing harmful mycotoxicoses (including via
food contamination) are Aspergillus, Penicil-
lium, and Fusarium (Felicio, Freitas, Rossi,
& Gongalez, 2011) and are associated with
esophageal cancers (i.e., Fusarium; Sydenham
et al., 1990) and respiratory distress (i.e., as-
pergillosis; Bennett, 2010). Penicillium, which
while beneficial as an antibiotic, causes a high-
ly allergic response, penicilliosis, in up to 10%
of individuals (Bhattacharya, 2010).

Present Research on Environmental
Conditions in Buildings and Mold
Mold growth and moisture balance in build-
ings are currently active research fields.
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Several authors have identified the toxic mold
species found within homes and the types of
substrates on which they grow (Adan, 1994;
Clarke et al., 1999; Nielsen, 2002; Pasanen et
al., 2000; Sedlbauer, 2000). Some researchers
have designed mold spore detection techniques
and technologies (Moon, 2005; Schleibinger,
Laussmann, Eis, & Ruden, 2005). Others have
developed moisture generation and transfer
models for the building envelope and inte-
rior space dependent on indoor and outdoor
environmental conditions (Holm, Kuenzel,
& Sedlbauer, 2003; Kumaran, 1999; Kunzel,
Holm, Zirkelbach, & Karagiozis, 2005; Krus
& Kiebl, 1998; Lu, 2003; TenWolde, 1988).

Researchers have also grown mold in a
laboratory setting to correlate environmen-
tal conditions to the probabilities of mold
growth (Clarke et al., 1999; Pasanen et al.,
2000; Sedlbauer, 2000). The Fraunhofer In-
stitute did the most comprehensive correla-
tion for building physics in Germany (Kunzel
et al., 2005). Based on a literature review of
publications related to mold growth in build-
ings and limited samples of experimental
data, researchers at the institute developed
a model to predict spore germination and
mycelium growth based on type of mold spe-
cies, relative humidity, temperature, substrate
composition, and time of exposure (Sedlbau-
er, 2000). Researchers at the institute also
developed a moisture transfer model for the
building envelope dependent on indoor and
outdoor environmental conditions (Kunzel
et al., 2005). The two models can be used to-
gether to predict mold growth in the building
envelope in various climates.

The principal limitation of the current
model is the lack of experimental data. Com-
prehensive experimental data defining the
unique range of environmental conditions
that enable growth of each mold species are
not presently available and would require sig-
nificant time and financial resources to obtain.
In place of gaps in reliable data, researchers
at the Fraunhofer Institute have used various
approximations, aggregations, and extrapola-
tions to produce a complete mold prediction
model. Results from the models are thus ap-
proximate and can provide only an approxi-
mate indication of mold growth.

Between 2003 and 2008, the National Re-
search Council of Canada (NRC) conducted
research aimed at improving methods of mold
prevention and control. The NRC recognized
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the lack of available data, stating that there

was “no accepted metric for dampness relat-

ed to mold growth, nor are there information
for the effectiveness of modifying building
design, construction methods, or regular
building operations and maintenance in re-
ducing dampness (National Research Coun-
cil of Canada [NRC], 2008a).” NRC also
noted “previous research has been based on
steady-state conditions that do not include
factors such as peak relative humidity, venti-
lation, fluctuating temperatures over day and
night, and the effects of people breathing and
moving about in buildings (NRC, 2008a).”

NRC (2008b) sought to improve mold
prevention and control by developing the
following:

1) reliable mold detection techniques, par-
ticularly for concealed spaces of buildings,
such as ventilation ducts and cavities of
the building envelope;

2)analytical and numerical tools to assess
the likelihood of mold growth on building
materials and components, such as labora-
tory test methods and numerical modeling
software; and

3)reliable and cost-effective remediation
methods to minimize the reoccurrence of
mold growth in refurbished buildings.
NRC has yet to publish full conclusions

from its research. Consequently, significant

gaps still exist in the prediction, remediation,
control, and prevention of mold growth in
homes.

Mold in Homes on Reservations
in Canada

Background

Though mold can grow in any home in Can-
ada, it is especially problematic in the homes
of indigenous people, who are referred to in
Canada as First Nations peoples or First Na-
tions. According to a survey conducted be-
tween 2002 and 2003 by the First Nations
Centre and the National Aboriginal Health
Organization, 44% of 10,616 respondents
within reserve communities in Canada re-
ported mold growth in their homes (First Na-
tions Centre, 2006). Similar accounts come
from interviews conducted within specific
communities (Berghout et al., 2005). A news-
paper article on the Ahousat First Nation
located on the central coastal area of Vancou-
ver Island, British Columbia, for example,

indicates that 100 of 144 homes (69%) in the
community contain mold, 45 of which have
been condemned (Drews, 2008). The Kita-
maat Band Council of the Haisla First Nation
reports that 41 of 192 homes (21%) within
the on-reserve community of Kitamaat con-
tain mold (Mactavish et al., in press).

The scope of mold growth suggested by
geographically diverse studies represents a
widely recognized problem in Canada. A sta-
tus report in 2006 from the auditor general
of Canada further stated that “problems with
mold exist in many on-reserve houses [yet]
no federal organization has taken respon-
sibility for assessing the full extent of mold
contamination and developing a strategy or
action plan for addressing the problem (Audi-
tor General of Canada, 2006).” Specifically, no
comprehensive field data exist describing the
percentage of homes with mold, the degree of
mold growth, the types of mold growing, the
areas of the home most susceptible, the local
climatic conditions, and the health status of
the occupants of specific homes. Existing data
have been obtained only through surveys and
isolated interviews with specific communities.

Following the auditor general’s status re-
port, the First Nations indoor air quality
committee was formed to develop a national
strategy to address what it termed “the mold
crisis.” Its members include Indian and North-
ern Affairs Canada, Health Canada, and the
Canada Mortgage and Housing Corporation
in partnership with the Assembly of First Na-
tions. The goal of the committee is to “develop
sufficient awareness and capacity among First
Nations home occupants, communities, and
institutions so that they can prevent or re-
mediate existing mould problems (Indian and
Northern Affairs Canada [INAC], 2008).” No
publications or reports have yet been publicly
released by the committee.

Observational research such as that re-
ported by Mactavish and co-authors (in press)
suggests that homes on reserves are more sus-
ceptible to mold due to high moisture levels
in the building envelope and interior space.
These high levels are due to high instances of
structural damage to the building envelope,
high percentages of overcrowded homes, and
the insufficient use of ventilation systems
and other moisture-control strategies. Several
historical socioeconomic and demographic
factors have contributed to present housing
conditions, yet this linkage is rarely recognized



in government and other institutional publi-
cations. Socioeconomic factors include disen-
franchisement from traditional territory, high
unemployment rates, inadequate capacity
training, lack of home ownership, and insuf-
ficient federal funding for on-reserve hous-
ing and socioeconomic improvements. Rapid
population increases on reserves with limited
housing capacity have also played a role in
overcrowded housing, with high levels of oc-
cupancy and use.

The Context of Disenfranchisement
and Government Dependency
As a health problem in the housing on reserves
in Canada, mold has grown out of a set of his-
torical events that are relevant for understand-
ing the current situation. Mold grows out of
a political and economic environment, not
just out of a poor choice of materials in given
physical environments. Since 1860, many First
Nations communities in Canada have been
removed from their traditional territories and
relocated to government-established reserves
that are many times smaller than traditional
territories. Alienated land was used for re-
source extraction, principally in mining, forest-
1y, and hydroelectric generation, and rights to
access resources on those lands were restricted
(Waldram, 1993; Waldram, Herring, & Young,
2006). Consequently, many reserve communi-
ties became dependent on federal government
funding for nearly all aspects of daily survival,
importantly, these included shelter (Asch,
1984; Asch, 1997; Hopkinson, Stephenson, &
Turner, 1996; Waldram et al., 2000).
Dependency is particularly acute in hous-
ing because territorial removal included loss
of traditional homes built with local materials
and techniques combined with the construc-
tion of new European-style colonial dwell-
ings with attendant costs to the overall health
and well-being of dislocated populations
(Stephenson & Acheson, 2003). The inap-
propriate materials imported from outside
the communities included untreated gypsum
wallboard and “green” (poorly dried) wood,
which are highly susceptible to mold growth.
Community members had no knowledge
of this new form of housing and lacked the
economic power and skills to purchase, con-
struct, or maintain homes of their own. Re-
serve communities became dependent on the
federal government for the construction and
maintenance of their homes. These homes

were smaller than traditional homes and
constructed to reflect the needs of suburban
Canada rather than primary resource-based
communities with extended family or clan-
based familial organization.

Predictably, overcrowding became a major
problem, leading to high infection rates of
diseases such as tuberculosis (Clark, Riben,
& Nowgesic, 2002). Thus, housing became
triply alienated from First Nations: first, in
their removal from traditional housing on
traditional territory; second, in the construc-
tion of European- and North American-style
housing using imported materials that serve
as a productive media for mold growth and
usually imported labor; and third, in the
home itself as a threat to health and well-
being due to overcrowding, which in turn
has a serious impact on mold growth via
high carbon dioxide output in damp condi-
tions. Overcrowding has remained prevalent
throughout the 20th and 21st centuries.

In 1962, housing shortages were reported
at 6,048 units, or 24% of existing homes with
rates of construction only 21% of that re-
quired (O’Connell, 1965). During that time,
the average reserve home contained 7.4 in-
habitants but only 3.1 bedrooms (O’Connell,
1965). Homes were consistently substandard,
since the construction and maintenance of
on-reserve housing was not regulated un-
der the National Housing Act until 1973. In
1962, only 44% of on-reserve homes were
equipped with electricity, 9% with a sewer or
septic tank, 13% with potable water, and 9%
with an indoor toilet (O’Connell, 1965).

Subsequent regulation of housing con-
struction and maintenance did not signifi-
cantly increase the quantity and quality of
on-reserve housing. By 1981, 23% of on-
reserve homes were in need of major repair,
and 33.4% were overcrowded compared to
5% and 2.3%, respectively, for non-aboriginal
homes (Clathworthy & Stevens, 1987). The
term “major repair” incorporates a variety of
housing deficiencies, including cracks in the
building envelope, degradation or absence of
thermal insulation, faulty eavesdrops, poor
drainage, defective plumbing, and lack of ad-
equate ventilation.

The term “overcrowding” is defined as an
occupancy level exceeding more than one
person per room. By 1996, on-reserve homes
in need of major repair had increased to 36%,
while overcrowding had decreased to 15%

(Spurr, Melzer, & Enegland, 2001). Accord-
ing to most recent census data, reserve hous-
ing conditions have since worsened. In 2006,
44% of on-reserve homes were need of major
repair and 26% were overcrowded, compared
to 7% and 3%, respectively, for non-aboriginal
Canadian homes (Statistics Canada, 2008).
Demographically, overcrowding is exacer-
bated by the growth in First Nations popula-
tion, increasing 29% between 1996 and 2006
at 3.5 times the growth rate of non-aboriginal
Canadians (Statistics Canada, 2008). Reserve
housing shortages in 2005 were estimated be-
tween 20,000 and 35,000 units and growing
at 2,200 a year (Patterson, 2006).

The housing problem was made worse
by the previously blocked return of many
women to their communities of origin af-
ter the passage of Bill C-31, which reversed
the sexual discrimination faced by First Na-
tions women who had married and had chil-
dren with any partner who was not a Status
Indian. This meant that many families who
required housing returned after June 1985.
Although widely acknowledged as a potential
problem, no significant increase in funding to
support the population changes in First Na-
tions communities was enacted (Guimond,
Kerr, & Beaujot, 2004).

Since 1996, the federal government and af-
filiated organizations have introduced many
on-reserve housing programs to improve on-
reserve housing conditions. The programs
were based on policy reforms intended to
increase First Nations control over commu-
nity-based housing programs, develop First
Nations proficiency in housing and construc-
tion management, and allow more flexible
home ownership options and increase access
to private financing (INAC, 1996).

In 2005 the government of Canada intend-
ed to substantially increase the number of on-
reserve homes to mitigate many social and
health-related problems under an agreement
known as the Kelowna Accord. The Kelowna
Accord stated that on-reserve housing short-
ages would be reduced by 40% by 2010 and
80% by 2015 (Patterson, 2006). This com-
mitment has never been honored, however,
in the fiscal terms outlined in the original ac-
cord due to a change in government: a parlia-
mentary shift to a conservative government
led to the cancellation of the $5.1 billion plan
in the very next year, jeopardizing many as-
pects of First Nations health (Webster, 2006).
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The 2006 federal budget claimed that fed-
eral funding for First Nations increased 23%
between 1999-2000 and 2004-2005 (De-
partment of Finance, 2006). When inflation
is taken into account, however, funding has
dropped 3.5% (Assembly of First Nations
[ASM], 2004). In particular, funding for core
services such as education, economic and so-
cial development, capital facilities, and main-
tenance decreased 13% during this time (ASM,
2004). A 2002 report from the auditor general
on Canada’s major on-reserve funding institu-
tions was highly critical of the requirement
for on-reserve communities to complete up to
168 financial reports each year if they wished
to access funding (Fraser, 2002).

Recent funding for new housing construc-
tion is particularly inadequate. In the three
fiscal years since the demise of the Kelowna
Accord, the federal government has commit-
ted only $300 million to on- and off-reserve
First Nations housing improvements (De-
partment of Finance, 2008). If such funding
remains consistent, the federal government
will have spent $500 million between 2006
and 2010, equaling less than half (42%) of
that committed in the Kelowna Accord. Im-
provements to on-reserve housing are en-
tirely dependent on federal funding due to
high unemployment rates and lack of capac-
ity training in on-reserve communities. Un-
employment on reserves was 23.1% in 20006,
compared to 5.2% for the non-aboriginal
population (Statistics Canada, 2008). As a
result, on-reserve community members have
fewer financial resources to either construct
their own homes or repair housing deficien-
cies, which play a significant role in the in-
creased risk of mold developing in housing
on reserves. In addition, overcrowding and
poor maintenance are aspects of continuing
poverty that contribute to the creation of en-
vironments in which mold flourishes.

Home Ownership and Mold
Remediation

Most on-reserve band members do not own
the homes they inhabit, and are thus less in-
clined to maintain and repair their homes.
In 2001, 29% of reserve homes were owned
by the home dweller, 13% were rented, and
59% were owned and operated by the local
First Nations Government—the Band Coun-
cil—and leased to band members (Jakubec &
Enegland, 2004). Lack of home ownership
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provides little incentive for a resident to
maintain a home using personal financial re-
sources. Mold remediation for band-owned
housing, in particular, is considered the re-
sponsibility of the Band Council (Drews,
2008). Given the severe limitations of Band
Council funding, such remediation often
does not occur. Councils are often placed
in the position of having to choose between
building new housing to alleviate crowding
and repairing old housing, which has been
poorly maintained and was poorly construct-
ed in the first instance.

Band members who own their own homes
do so precariously under a certificate of pos-
session granted by the federal government
(Alcantara, 2004). Under this certificate, any
action taken by a homeowner on his or her
own property must be approved by the feder-
al government (Alcantara, 2004). Moreover,
the land awarded can be taken back at any
time if it is felt that the certificate is being
abused (Alcantara, 2004).

The lack of full ownership and loss of pow-
er over land use can lead to decreased pride
of home ownership and are disincentives to
maintain the home. Further, the certificate of
possession can discourage homeowners from
investing in projects such as mold preven-
tion and remediation. Under the certificate,
lending institutions cannot seize on-reserve
property due to provisions in the Indian Act
(Alcantara, 2004). Thus, obtaining loans
from financial institutions is particularly
difficult for on-reserve homeowners, mak-
ing the financing of mold remediation proj-
ects almost impossible. Often in these cases,
homeowners enter into lease agreements with
the Band Council to secure financing (Alcan-
tara, 2004). As a result, homeowners lose the
privilege of home ownership and, once again,
lose the primary incentive to maintain their
own home, because it is not fully theirs in
the first place.

Contemporary Housing Awareness

Insufficient awareness of the operation and
maintenance of Eurocentric-style housing
can also increase the risk of mold growth in
on-reserve homes. Energy-efficient housing
designs now constructed on reserves feature
nearly airtight building envelopes with air
exchange provided almost entirely by me-
chanical ventilation systems. The failure to
use these ventilation systems can result in

high humidity levels within the home and
higher risk of mold growth. In the Haisla
First Nations community of Kitamaat, for ex-
ample, some community members reportedly
choose not to use these ventilation systems
due to excessive noise (Mactavish et al., in
press). In addition, some residents reportedly
keep windows shut or cover up air outlet
vents to prevent heat loss and lower expens-
es (Mactavish et al., in press). Both of these
behaviors lead to increased moisture levels
inside houses. More traditional homes were
often heated by wood, which is freely avail-
able and dries out interiors. Older housing
also included better circulation of air via the
drafting of cold air into wood stoves.

Summary

Historical factors that are part of the legacy
of colonialism have contributed to what First
Nations leaders, health officials, and major
newspaper editorialists have described as a
mold-related housing crisis on reserves. This
crisis features great health risks due to in-
creases in exposure to molds that are widely
suspected of causing serious health problems,
especially in children and vulnerable elderly
people (Peterson, 2009). First Nations peo-
ple were steadily removed from their tradi-
tional homes and placed in European-style
housing of which they had no knowledge
and that were built with environmentally in-
appropriate materials. With little economic
power and limited access to resources, First
Nations people living on reserves became
dependent on the federal government for all
aspects of survival, including shelter. Failed
commitments from the federal government to
improve reserve housing and socioeconomic
conditions have resulted in a legacy of wide-
spread substandard housing and severe hous-
ing shortages that yield overcrowding, which
in turn aggravates mold growth.

Persistent high unemployment rates have
also left reserve residents with few personal
finances to increase or maintain existing
housing. Poor home maintenance is further
exacerbated by the low homeowner rates
perpetuated by paralyzing laws surround-
ing reserve home ownership, which include
disincentives towards repair or remediation
of housing deficiencies. Due to these factors,
many on-reserve members live in homes that
are structurally deficient, overcrowded, poor-
ly ventilated, and inadequately maintained.



These housing conditions have led to high
instances of mold growth and attendant ill-
nesses. Inadequate homeowner education
in mold remediation, control, and preven-
tion techniques has allowed mold to flourish
while human health deteriorates.

Conclusion
While poor housing and attendant problems in-
cluding mold growth in homes are widely held
to be a national crisis in Canada, remediation
of these problems does not appear to be imma-
nent. The mitigation of this crisis requires im-
mediate and long-term activity in key research
and policy areas as well as new construction.
First, the full scope of the health problems
associated with mold in First Nations hous-
ing needs to be assessed; current data are
piecemeal. To do this properly, along with
conducting epidemiological surveys by re-
gion, complete experimental data on mold

growth will ultimately be required in order to
understand the unique environmental con-
ditions (i.e., humidity, temperature, time of
exposure, and substrate) that permit the ger-
mination of each specific toxic mold species
affecting human health. This is a precondi-
tion of better construction and maintenance.

Second, field data on the extent of mold
growth in homes on reserves in Canada do
not exist but are essential for creating effective
remediation policies and practices. Required
field data include the percentage of homes with
mold, the degree of mold growth, the types of
mold growing, the areas of the home most sus-
ceptible, local climatic conditions, and the spe-
cific health status of home occupants.

Third, present government initiatives to
educate homeowners in mold remediation;
control and prevention techniques must be
long lasting to be successful. Finally, and
most importantly, given the historical legacy

of government policies responsible for cre-
ating and aggravating this problem, the Ca-
nadian federal government should make a
renewed and lasting commitment to improve
the socioeconomic conditions and lack of
suitable housing that have led to this crisis.
Without such improvement, the housing cri-
sis and the role that mold plays within it will
surely persist and very likely worsen. 2%

Acknowledgements: We are grateful to mem-
bers of the Kitamaat First Nation and Village
Council for data used in this study and to the
British Columbia Ministry of Energy, Mines,
and Petroleum Resources for financial support.

Corresponding Author: Peter Stephenson,
Professor, Department of Anthropology, Uni-
versity of Victoria, Box 3050, Victoria, BC
V8W 3P5 Canada. E-mail: pstephen@uvic.ca.

References

Adan, O. (1994). On the fungal defacement of interior finishes. Un-
published doctoral dissertation, University of Technology, Eind-
hoven, the Netherlands.

Ahluwalia, S.K., & Matsui, E.C. (2011). The indoor environment
and its effects on childhood asthma. Current Opinion in Allergy
and Clinical Immunology, 11(2), 137-143.

Alcantara, C. (2004). Certificates of possession: A solution to the ab-
original housing crisis on Canadian Indian reserves. Unpublished
doctoral dissertation, University of Calgary, Canada.

Asch, M. (1984). Home and native land: Aboriginal rights and the
Canadian constitution. Vancouver, British Columbia, Canada:
UBC Press.

Asch M. (1997). Aboriginal and treaty rights in Canada. Vancouver,
British Columbia, Canada: UBC Press.

Assembly of First Nations. (2004). Federal government funding for
First Nations—the facts, the myths and the way forward. Ottawa,
Ontario, Canada: Author.

Auditor General of Canada. (20006). Status report of the auditor gen-
eral of Canada. Ottawa, Ontario, Canada: Author.

Bearer, C.E (1995). How are children different from adults? Environ-
mental Health Perspectives, 103(Suppl. 6), 7-12.

Bennett, J.W. (2010). An overview of the genus Aspergillus. In M.
Machida & K. Gomi (Eds.), Aspergillus: Molecular biology and ge-
nomics (pp. 1-17). Norfolk, UK: Caister Academic Press.

Berghout, J., Miller, J.D., Mazerolle, R., O'Neil, L., Wakelin, C.,
Mackinnon, B., Maybee, K., Augustine, D., Levi, CA., Levi, C.,
Levi, T., & Milliea, B. (2005). Indoor environmental quality in
homes of asthmatic children on the Elsipogtog Reserve (NB)
Canada. International Journal of Circumpolar Health, 64(1), 77-85.

Bhattacharya, S. (2010). The facts about penicillin allergy: A review. Jour-
nal of Advanced Pharmaceutical Technology and Research, 1(1), 11-17.

Bornehag, C.G., Sundell, J., Bonini, S., Custovic, A., Malmberg, P,
Skertving, S., Sigsgaard, T., Verhoeff, A., & EUROEXPO. (2004).
Dampness in buildings as a risk factor for health effects, EURO-
EXPO: A multidisciplinary review of the literature (1998-2000)
on dampness and mite exposure in buildings and health effects.
Indoor Air, 14(4), 243-257.

Campbell, A.W., Thrasher, ].D., Gray, M.R., & Vojdani, A. (2004).
Mold and mycotoxins: Effects on the neurological and immune
systems in humans. Advances in Applied Microbiology, 55, 375-398.

Canada Mortgage and Housing Corporation. (2005). About your
house fact sheet CE37: The tenant’ guide to mold. Ottawa, Ontario,
Canada: Government of Canada.

Canada Mortgage and Housing Corporation. (2006). On reserve programs
and initiatives. Ottawa, Ontario, Canada: Government of Canada.

Clark, M., Riben P, & Nowgesic, E. (2002). The association of hous-
ing density, isolation, and tuberculosis in Canadian First Nations
communities. International Journal of Epidemiology, 31(5), 940-945.

Clarke, J.A., Johnstone, C.M., Kelly, N.J., McLean, R.C., Anderson,
J.A., Rowan, NJ., & Smith, J.E. (1999). A technique for the pre-
diction of the conditions leading to mould growth in buildings.
Building and Environment, 34(4), 515-521.

Clatworthy, S., & Stevens, H. (1987). An overview of the housing con-
ditions of registered Indians in Canada. Ottawa, Ontario, Canada:
Indian and Northern Affairs Canada.

Department of Finance. (2006). The budget plan 2006—focusing on
priorities. Ottawa, Ontario, Canada: Government of Canada.

continued on page 20 ‘

January/February 2012 ¢ Journal of Environmental Health 19




ADVANCEMENT OF THE SCIENCE

References continued from page 19

Department of Finance. (2008). The budget plan 2008—responsible
leadership. Ottawa, Ontario, Canada: Government of Canada.

Drews, K. (2008, July 25). Where the mould grows. The Globe and
Mail. Retrieved October 3, 2011, from http://www.theglobeand-
mail.com/news/national/article698956.ece

Felicio, J.D., Freitas, T.E., Rossi, M.H., & Gongalez, E. (2011, Au-
gust 12). Mycotoxins detection by chromatography. Recent Patents
on Food, Nutrition, & Agriculture (Epub ahead of print).

First Nations Centre. (2006). First Nations regional longitudinal
health survey (RHS) 2002/03: Report on First Nations” housing. Ot-
tawa, Ontario, Canada: National Aboriginal Health Organization.

Fraser, S. (2002). Report of the auditor general of Canada. Ottawa,
Ontario, Canada: Office of the Auditor General of Canada.

Fung, E, & Clark, R.E (2004). Health effects of mycotoxins: A toxi-
cological overview. Journal of Toxicology—Clinical Toxicology,
42(2), 217-234.

Guimond, E., Kerr, D., & Beaujot, D. (2004). Charting the growth of
Canada’s aboriginal populations: Problems, options, and implica-
tions. Canadian Studies in Population, 31(1), 33-53.

Hardin, B.D., Kelman, B.J., & Saxon, A. (2003). Adverse human
health effects associated with molds in the indoor environment.
Journal of Occupational and Envitonmental Medicine, 45(5),
470-478.

Holm, A., Kuenzel, H., & Sedlbauer, K. (2003, August). The hydro-
thermal behaviour of rooms: Combining thermal building simulation
and hygrothermal envelope calculation. Paper presented at the Eighth
International IBPSA Conference, Eindhoven, the Netherlands.

Hope, A.P, & Simon, R.A. (2007). Excess dampness and mold
growth in homes: An evidence-based review of the aeroirritant
effect and its potential causes. Allergy and Asthma Proceedings,
28(3), 262-270.

Hopkinson, J., Stephenson, P, & Turner, N. (1996). Changing tra-
ditional diet and nutrition in aboriginal peoples of coastal Brit-
ish Columbia. In P. Stephenson, S. Elliott, L. Foster, & J. Harris
(Eds.), A persistent spirit: Towards understanding aboriginal health
in British Columbia (pp.129-166). Victoria, British Columbia,
Canada: Western Geographic Series Monographs.

Indian and Northern Affairs Canada. (1996). Guidelines for the devel-
opment of First Nation housing proposals. Ottawa, Ontario, Canada:
Government of Canada.

Indian and Northern Affairs Canada. (2008). Fact sheet: National
strategy to address mould in First Nation communities. Ottawa, On-
tario, Canada: Government of Canada.

Institute of Medicine. (2004). Board on health promotion and disease
prevention, committee on damp indoor spaces and health: Damp indoor
spaces and health. Washington, DC: The National Academies Press.

Jacob, B., Ritz, B., Gehring, U., Koch, A., Bischof, W., Wichmann,
H.E., & Heinrich, J. (2002). Indoor exposure to molds and al-
lergic sensitization. Environmental Health Perspectives, 110(7),
647-653.

Jakubec, L., & Enegland, J. (2004). 2001 census housing series: Is-
sue 6 revised—aboriginal households. Ottawa, Ontario, Canada:
Canada Mortgage and Housing Corporation Research Division.

Jones, R., Recer, G.M., Hwang, S.A., & Lin, S. (2011). Association
between indoor mold and asthma among children in Buffalo, New
York. Indoor Air; 21(2), 156-164.

Koskinen, O.M., Husman, T.M., Meklin, T.M., & Nevalainen, A.I.
(1999). Adverse health effects in children associated with mois-
ture and mold observations in houses. International Journal of En-
vironmental Health Research, 9, 143-156.

Krus, M., & Kiebl, K. (1998). Determination of the moisture storage
characteristics of porous capillary active materials. Materials and
Structures, 31(8), 522-529.

Kumaran, M.K. (1999). Moisture diffusivity of building materials
from water absorption measurements. Journal of Building Physics,
22(4), 349-355.

Kunzel, H., Holm, A., Zirkelbach, D., & Karagiozis, A.N. (2005).
Simulation of indoor temperature and humidity conditions in-
cluding hydrothermal interactions with the building envelope.
Solar Energy, 78, 554-561.

Lstiburek, J., & Carmody, J. (1996). Moisture control handbook: Prin-
ciples and practices for residential and small commercial buildings.
New York: John Wiley & Sons.

Lu, X. (2003). Estimation of indoor moisture generation rate from mea-
surement in buildings. Building and Environment, 38(5), 665-675.
Mactavish, T., Marceau M.-O., Optis, M., Shaw, K., Stephenson, P,
& Wild, P (In press). A participatory process for the design of
housing for a First Nations community. Journal of Housing and the

Built Environment.

Moon, H. (2005). Assessing mold risks in buildings under uncer-
tainty. Unpublished doctoral dissertation, Georgia Institute of
Technology, Atlanta.

Mudarri, D., & Fisk, WJ. (2007). Public health and economic im-
pact of dampness and mold. Indoor Air, 17(3), 226-235.

National Research Council. (2008a). Breaking the mould in buildings.
Ottawa, Ontario, Canada: Government of Canada.

National Research Council. (2008b). Mould growth in buildings. Ot-
tawa, Ontario, Canada: Government of Canada.

Nielsen, K. (2002). Mould growth on building materials: Secondary
metabolites, mycotoxins and biomarkers. Unpublished doctoral dis-
sertation, Technical University of Denmark, Lyngby.

O’Connell, M.P. (1965). Canadian standards of housing in Indian
reserve communities. Ottawa, Ontario, Canada: Indian-Eskimo
Association of Canada.

Park, J.H., & Cox-Ganser, J.M. (2011). Mold exposure and respira-
tory health in damp indoor environments. Frontiers in Bioscience,
3, 757-T71.

Pasanen, A.L., Kasanen, J.-P, Rautiala, S., Ikiheimo, M., Rantamaki,
J., Kéariainen, H., & Kalliokoski, P. (2000). Fungal growth and
survival in building materials under fluctuating moisture and
temperature conditions. International Biodeterioration & Biodeg-
radation, 46(2), 117-127.

Patterson, L. (2006). Aboriginal roundtable to Kelowna Accord: Ab-
original policy negotiations, 2004-2005. Ottawa, Ontario, Canada:
Library of Parliament, Government of Canada. ‘

20 Volume 74 ¢ Number 6




References

Peterson, Kim. (2009). Home, moldy home: Victoria paper investigates
west coast indigenous housing crisis. Retrieved October 12, 2011,
from http://www.dominionpaper.ca/articles/2517

Portnoy, J.M., Kwak, K., Dowling, P, VanOsdol, T., & Barnes, C.
(2005). Health effects of indoor fungi. Annals of Allergy, Asthma &
Immunology, 94(3), 313-320.

Prezant, B., Weekes, D.M., & Miller, ].D. (2008). Recognition, evalu-
ation, and control of indoor mold. Fairfax, VA: American Industrial
Hygiene Association.

Schleibinger, H., Laussmann, D., Eis, D., & Ruden, H. (2005). De-
tection of mould damaged buildings by airborne mould spores:
Evaluation of the method. 10th International Conference on Indoor
Air Quality and Climate, 2479-2483.

Sedlbauer, K. (2000). Prediction of mould fungus formation on the surface
of and inside building components. Unpublished doctoral dissertation,
Fraunhofer Institute for Building Physics, Stuttgart, Germany:.

Spurr, P, Melzer, L., & Enegland, J. (2001). Special studies on 1996 census
data: Housing conditions on native households. Ottawa, Ontario, Can-
ada: Canada Mortgage and Housing Corporation Research Division.

Statistics Canada. (2008). Aboriginal peoples in Canada in 2006:
Inuit, Métis and First Nations, 2006 census findings. Ottawa, On-
tario, Canada: Government of Canada.

Stephenson, P, & Acheson, S. (2003). The northwest coast. In C.R.
Ember & M. Ember (Eds.), Encyclopedia of medical anthropology,
volume 2 (pp. 890-902). Dordrecht, the Netherlands: Kluwer Aca-
demic Press.

Sydenham, E.W,, Thiel, PG., Marasas, W.EO., Shephard, G.S., Van
Schalkwyk, DJ., & Koch, K.R. (1990). Natural occurrence of
some fusarium mycotoxins in corn from low and high esophageal
cancer prevalence areas of the Transkei, Southern Africa. Journal
of Agricultural and Food Chemistry, 38(10), 1900-1903.

TenWolde, A. (1988). A mathematical model for indoor humidity in
houses during winter. In Proceedings of symposium on air infiltra-
tion, ventilation, and moisture transfer (pp. 3-32). Washington DC:
Building Environment and Thermal Envelope Council.

Waldram, J. (1993). As long as the rivers run: Hydroelectric develop-
ment and native communities. Winnipeg, Manitoba, Canada: Uni-
versity of Manitoba Press.

Waldram, J., Herring, D., & Young, T. (2006). Aboriginal health in
Canada: Historical, cultural, and epidemiological perspectives. To-
ronto, Ontario, Canada: University of Toronto Press.

Webster, P. (2006). Canadian aboriginal people’s health and the Ke-
lowna deal. The Lancet, 368, 275-276.

Revolutionize
your air sampling
strategy with
Mycometer Air!

Representative:

Reproducible:

Relevant:

* NAHA -N-acetyl
hexosaminadase

**Noctur ma And
Domestic Mould Exposure
Narancsik et al. Am. J. Respir.
Crit. Care Med. 2010; 181: A665.

ASHRAE Innovation Award

Mycometer Air is what you want
your fungal air sampling to be

Mycometer-air quantifies fungal particles in the air by measuring

the activity of the enzyme NAHA*

Mycometer air is not subject to overloading from high spore counts or
other debris. Resistance of NAHA to drying allows long term sampling.
Aggressive, or passive, short or long term, low or high volume sampling
are all possible with Mycometer Air.

No overloading of samples allows aggressive or reservoir sampling,
which reduces the variance due to variations in activity in the rooms.
Relative Standard deviation < 8% between collocated samples.

NAHA, present in hyphal fragments, spores, viable & non-viable fungal
material, is a proven exposure indicator. An internationally listed fungal
allergen, research has correlated high indoor levels of NAHA to nocturnal
asthma.**

mycometer

rapid microbiology — on-site technology

CONTACT MYCOMETER® TODAY
TO LEARN MORE ABOUT HOW
MYCOMETER® CAN IMPROVE
YOUR COMPETITIVE EDGE

Lisa J. Rogers « Irogers@mycometer.com « T: (813) 831-6511

www.mycometer.com

January/February 2012 ¢ Journal of Environmental Health 21



ADVANCEMENT OF THE SCIENCE

» INTERNATIONAL PERSPECTIVES

Asbestos in Public Hospitals:
Are Employees at Risk?

A b St ra Ct Asbestos is an established human carcinogen.
Asbestos-containing building materials (ACBM) are used in surfacing
materials, thermal system insulation (TSI), and miscellaneous materials,
and they have been used in buildings in Jamaica in the past. The objective
of the study described here was to identify ACBM, its characteristics,
and its determinants in Jamaican hospitals. A walk-through survey of all
hospitals was undertaken and 152 bulk samples were collected from 26
public and private hospitals. The samples were analyzed using polarized
light microscopy. Sixteen (61.5%) hospitals had ACBM used mainly as TSI.
The ACBM in most cases was friable and in a poor condition indicative of
fiber release and contained the fibers chrysotile, amosite, and crocidolite.
The age of hospitals was not associated with the presence of ACBM. Results
indicated potential risk of asbestos exposure in hospitals. The hospital

authorities should formulate and implement an asbestos policy for hospitals

and undertake proper management of asbestos in all hospitals.

Introduction

Asbestos is a generic term for a group of six
naturally occurring, fibrous silicate miner-
als (Agency for Toxic Substances and Dis-
ease Registry [ATSDR], 2001). These fibers
belong to two mineral groups: serpentines
and amphiboles. The serpentine group con-
tains a single asbestiform variety: chrysotile,
which comprises over 90% of the asbestos
mined worldwide today (Craighead & Moss-
man, 1982). Five varieties of amphiboles are
known: anthophyllite, amosite, tremolite,
crocidolite, and actinolite (Virta, 2002). The
structure, chemical composition, and persis-
tence of chrysotile in biological systems differ
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from those of the amphiboles (Roggli, 1990).
Amosite and crocidolite are the commercially
valuable forms of amphibole asbestos. Asbes-
tos-containing material (ACM) is any mate-
rial that contains more than 1% of asbestos
and is of two types: friable and bonded (Oc-
cupational Safety and Health Standard, Toxic
and Hazardous Substances: Asbestos, 1988;
U.S. Environmental Protection Agency [U.S.
EPA]J, 2009a). Friable ACM can be crumbled,
crushed, or reduced to powder by hand pres-
sure when dry, while bonded (non-friable)
ACM is typically bound up with cement,
vinyl, asphalt, or some other type of hard
binder. The U.S. Environmental Protection
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Agency (U.S. EPA) identifies three categories
of asbestos-containing building materials
(ACBM): surfacing materials, thermal system
insulation (TSI), and miscellaneous materi-
als (The Environmental Institute, 2004).

The International Agency for Research on
Cancer has classified asbestos as a human car-
cinogen (Group 1) based on adequate evidence
from animal and human studies (International
Agency for Research on Cancer [IARC], 2009a,
2009b). U.S. EPA has also designated asbestos as
“carcinogenic to humans.” This descriptor indi-
cates strong evidence of human carcinogenicity
(US. EPA, 2005). Another U.S. organization,
the American Conference of Government In-
dustrial Hygienists, classifies asbestos as a “con-
firmed human carcinogen (group Al)” based
on the weight of evidence from epidemiologic
studies (American Conference of Government
Industrial Hygienists, 2005). The classification
of asbestos as a Group 1 human carcinogen was
recently reaffirmed and “mineral substances
such as talc and vermiculite that contain as-
bestos should also be considered carcinogenic
to humans (Straif et al., 2009).” Approximately
100,000 deaths occur annually worldwide due
to asbestos (International Labour Organization,
2006). Potential sources of occupational and
environmental asbestos exposure are asbestos-
containing products, asbestos removal, asbestos
production, asbestos transport, and asbestos
in public buildings (O'Reilly, McLaughlin, &
Beckett, 2007). Exposure to asbestos may be
direct or indirect (Golden, 1979).

The major diseases attributed to asbestos expo-
sure can be placed into two categories: 1. fibrotic
or restrictive, and 2. cancers. Fibrotic or restric-



TABLE 1

Description of Hospital Type, Age, and Samples With ACBM

Hospital Age

of Hospital

No. of Bulk
Samples
Collected

No. of Samples
With ACBM

% of Samples
With ACBM

U Public 43 5 5 100.0
Y Public T 6 5 91.6
A Private/public 53 18 16 88.8
| Public T 7 6 85.7
P Public 1 5 4 80.0
L Public 66 7 5 61.2
K Public 52 6 3 50.0
R Public 32 16 7 43.7
G Public T 7 3 42.8
T Public 52 5 2 40.0
X Public 61 5 2 40.0
J Public 142 10 3 30.0
N Public 220 8* 2 25.0
0 Public 114 8* 2 25.0
H Public 52 10 2 20.0
E Public 68 7 1 14.3
B Private 90 4 0 0.0
C Private 83 1 0 0.0
D Private 47 2 0 0.0
F Private 61 3 0 0.0
M Public 43 3 0 0.0
S Public 116 3 0 0.0
Q Public 169 3 0 0.0
v Public 81 7 0 0.0
W Public 9 3 0 0.0
z Public 146 1 0 0.0
1 Age not known.
* Both hospitals share the same boiler room from which samples were collected.

tive asbestos-related diseases include asbestosis,
pleural plaque, diffuse pleural thickening, and
rounded atelectasis. The cancers most strongly
and consistently associated with asbestos are lung
cancer and mesothelioma. Significant exposure
to any type of ashestos may increase the risk of
lung cancer, mesothelioma, asbestosis, and other
nonmalignant lung and pleural disorders (IARC,
1998), although potency is considered to vary by
the specific type of asbestos (Berman & Crump,
2008; Stayner, Kuempel, Gilbert, Hein, & De-
ment, 2008). Occupational exposure to asbestos
could be responsible for 5%-20% of lung cancers
and 80%-90% of pleural mesothelioma in men
in industrialized countries. The risk of cancer is
positively associated with cumulative exposure.
It is assumed that there is no threshold below
which no increased risk of respiratory cancer ex-
ists (ATSDR, 2001).

Hospital services in Jamaica are provided
through specialist and general facilities. Hospi-
tals in the public sector fall under the jurisdic-
tion of the Jamaican Ministry of Health JMOH)
and are administered by four Regional Health
Authorities. Hospitals are classified as type A,
B, or C according to the level of service and
the size of the population served. Type A hos-
pitals are the most technologically advanced
and serve as referral points for secondary and
tertiary services. Some public hospitals provide
specialist care and private hospitals are also
available (Jamaica Ministry of Health, 2007).

Asbestos has been used in buildings in Ja-
maica in the past and two asbestos-cement
product manufacturing plants operated there
during the period of 1965-1985. Hospital re-
cords and postmortem reports have cited sev-
en cases of deaths due to asbestos-related dis-

eases (two cases of asbestosis and five cases
of mesothelioma) on the island. Five deaths
are also suspected to be caused by exposure
to asbestos (Reid & Kahwa, 1995; University
Hospital of the West Indies, 2007a, 2007b).

In 2004 JMOH asked the Sparkman Center
for Global Health (SCGH) at the University of
Alabama at Birmingham (UAB) to assist with
training of employees to manage the asbestos
problem in hospitals, following the identifi-
cation of asbestos in some hospitals (Kahwa
& Reid, 1994). The SCGH agreed to fund
both the training and a study to identify the
magnitude of the problem and to determine if
employees were exposed to airborne asbestos
across all major hospitals in the country (N
= 30). We hypothesized that the presence of
asbestos in hospital buildings was associated
with the age of hospitals. Our objective was
to identify ACBM, its characteristics, and its
determinants in Jamaican hospitals. We also
envisioned that the project could develop in-
formation that could be utilized as a basis for
designing training and other appropriate in-
terventions for asbestos control or abatement
in the hospitals concerned.

Materials and Methods

Walk-Through Survey
A walk-through survey of all hospitals was
undertaken to determine which hospitals
had ACBM. Building records for hospitals
were not available. Hospital buildings were
inspected for surfacing materials, TSI, and
miscellaneous materials. Detailed protocols
for initial steps for the ACBM survey, survey
procedures for sprayed or troweled-on sur-
facing materials, and survey procedures for
pipe and boiler insulation were utilized (The
Environmental Institute, 2004). The cur-
rent condition of each instance of suspected
ACBM found was recorded as “good,” “minor
damage or deterioration,” or “poor” and the
potential for future damage, disturbance, or
erosion for both asbestos-surfacing material
and pipe and boiler insulation was assessed
as “low” or “high” as defined in the protocol.
We assessed the potential for fiber release
in hospitals identified with suspected asbes-
tos. To do this, an evaluation of the suspected
ACBM’s condition and physical characteristics
was performed and the location noted. The
evaluation focused on two parameters: current
condition of ACBM and potential for future
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disturbance, damage, or erosion of ACBM. If
water or physical damage, deterioration, or de-
lamination was evident, then fiber release was
presumed to have occurred, was occurring, or
was likely to occur. The appearance of the ma-
terial and the presence of broken or crumbled
material on a horizontal surface indicated fiber
release (The Environmental Institute, 2004).

Collection and Testing of Samples
Bulk samples of insulation and other build-
ing materials were collected from 26 (87%)
of the 30 hospitals using U.S. EPA proce-
dures (Leidal, Busch, & Lynch, 1977). Bulk
samples were collected from 21 public, four
private, and one private/public hospital. No
samples were collected from four hospitals
as they were smaller and had more modern
facilities and did not have boiler rooms and
sterilizing facilities that required insulation
with materials such as asbestos.

We collected 1-10 cubic centimeters (cc)
of the suspected insulation/building material
and packaged it for shipment to the labora-
tory using an approved protocol (The Envi-
ronmental Institute, 2004).

A total of 152 bulk samples was collected.
Each sample was labeled to indicate date of
collection, hospital, type of sample, and loca-
tion. The chain of custody form provided by
the laboratory was completed for each sam-
ple. The samples were shipped to Safety Envi-
ronmental Laboratories, Inc., in Birmingham,
Alabama. This laboratory is accredited by the
American Industrial Hygiene Association
(AIHA) for analyzing bulk samples utiliz-
ing polarized light microscopy (PLM). The
analysis procedure was that of the U.S. EPA
600/R-93/116 Method (U.S. EPA, 1993). This
method identifies the type and percentage of
asbestos fibers and other materials present in
each sample. The range for the method is 1%
to 100% asbestos and the estimated limit of
detection (LOD) is <1% asbestos.

Other information recorded included age
of hospital, location of boiler room (attached
to hospital or detached), type of HVAC, num-
ber of beds, location of hospital (rural/ur-
ban), and type (A, B, or C). Each hospital was
assigned a letter of the alphabet as a code.

The protocol for this study was approved
by an Institutional Review Board at UAB, the
Ethics Committees of the JMOH, and the
University of the West Indies/University Hos-
pital of the West Indies (UWI/UHWI).
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l TABLE 2
Distribution of Hospitals by Type and Percentage of Fiber
in Samples With ACBM
DSPItLa pe e AGB
Samples With Chrysotile Samples With Amosite Samples With Crocidolite
No. % of Fiber in No. % of Fiber No. % of Fiber
Sample in Sample in Sample

A 2 25 14 15-30 - -
E 1 5 - - - -
G 3 40 - - - -
H 2 60 - - - -
| 1 30 6 25-40 - -
J 3 25-50 - - 10
K - - 3 40 - -
L 3 15-50 2 25 - -
N* 2 50 - - - -
0* 2 50 - - - -
P - - 4 20-30 - -
R 3 20-40 7 20-75 - -
T - - 2 20 - -
U - - 5 75 -
X 1 10 2 20-40
Y 1 35 4 75 -

* Both hospitals shared the same boiler room in which ACBM was found.

Results

The median number of beds per hospital was
101 (range: 30 to 1,200). The date of con-
struction could not be ascertained for four
hospitals. For the 23 hospitals with infor-
mation on year built the range was 1776 to
1997. The median age of the hospitals was
03.5 years (range: 9 to 220).

Sixteen (61.5%) hospitals had ACBM (Table
1). Overall, 67 or 44% of the samples tested
positive for ACBM. The percentage of samples
with ACBM per hospital ranged from 14.3 for
Hospital E to 100 for Hospital U. The largest
number of samples was taken from Hospital A,
and 89% of the 18 samples contained ACBM.
Hospital R was next in terms of number of sam-
ples (16), and 44% of the samples tested positive
for ACBM. The age of 12 hospitals with ACBM
was known. No association occurred between
the age of the hospital and the ACBM found.

In the vast majority of cases, the asbestos
found was used as TSI on boilers and pipes; in
one case asbestos was used as TSI on the ceil-
ing of a boiler room; while in another case as-
bestos was a part of the roof of an incinerator.
More than 95% of the time the ACBM found
was friable and in a poor condition indicative

of fiber release. The ACBM found could not be
quantified. No ACBM was found in areas oc-
cupied by patients or most employees. ACBM
was found in areas occupied by maintenance
workers and some laundry workers.

Three types of asbestos—chrysotile, amosite,
and crocidolite—were found in the hospitals
(Table 2). Chrysotile was the fiber type found
at most hospitals. It was found in 12 or 75% of
the hospitals with ACBM but only in 24 or 36%
of the samples collected. Amosite was found in
fewer hospitals than chrysotile but was present
in most samples, 49 or 73%. Crocidolite was
found in a few samples in a few hospitals. The
percentage of chrysotile in the samples ranged
from 5% to 60%; for amosite it was 15%—75%;
and for crocidolite it was 5%-10% (Table 3).
Some samples contained more than one fiber
type. One sample taken at Hospital X contained
all three types of asbestos.

Several other materials were found in the bulk
samples. Thirteen (50%) hospitals had fiberglass
in the samples collected, with the range across
hospitals being 5%—-100%, and at seven of the
hospitals samples consisted entirely of fiberglass.
Mineral wool was found in samples from eight
hospitals and cellulose was found in 14 samples.



| TABLE 3

Summary Data on Each Type of Asbestos Fiber in Samples
From 16 Hospitals

Type of Fiber Hospitals Samples Range of % of Fiber in Samples
No. % No. %

Total 16 100 67 100 -

Chrysotile 10 63 49 73 5-60

Amosite 12 75 24 36 15-75

Crocidolite 2 13 3 4 5-10

More than 50% of hospitals had calcium and
carbonate minerals in samples analyzed. Binder,
synthetic fibers, and other materials were also
present in samples from some hospitals.

Discussion

Our study was the most comprehensive in-
vestigation for ACBM carried out at Jamaican
hospitals to date. We were unable to quantify
the amount of asbestos present in the hospi-
tals or to estimate the amount that had dis-
integrated from boilers and steam transmis-
sion lines. The quantification of ACBM in the
hospitals would serve to put the magnitude
of the asbestos problem in perspective. The
unavailability of a local laboratory for PLM
analysis prevented the collection of more
samples from some hospitals as the cost for
overseas analysis proved prohibitive. The use
of an accredited lab in this study, however,
was positive. The unavailability of hospital
building records could have led us to miss ar-
eas in some hospitals with asbestos as usually
building records indicate the type of materi-
als and the location where they were utilized
during construction.

The results from the analysis of bulk
samples indicated potential risk of asbestos
exposure in Jamaican hospitals. More than
half of the hospitals investigated were found
to have one or more of the three principal
asbestos fibers: chrysotile, amosite, and cro-
cidolite. Chrysotile was the type most com-
monly found at the hospitals. This was not
surprising given the fact this type of asbestos
is found in more than 90% of ACBM found
in buildings in the U.S. and elsewhere (ATS-
DR, 2001). ACBM has been found in other
hospital buildings in the Caribbean and
North America (Caplan, 1985; Crandall &
Fleeger, 1989; Johnson, 1979) and in those

cases investigations were done to determine
the asbestos fiber concentration in the air.

In most hospitals where asbestos was
found it was used as TSI for boilers and steam
pipes, which have long become derelict and
abandoned and serve no useful purpose. We
recommend immediate removal and safe dis-
posal of the ACBM from structures that have
long become obsolete. In one case ACBM
was found on boilers in an abandoned boiler
house at one hospital and at another hospital
an old boiler with ACBM was abandoned in
the yard. These two situations have implica-
tions for community exposure if asbestos fi-
bers were to become airborne.

At two of the largest hospitals, most of the
ACBM was found in boiler rooms and on steam
pipes that were functional. In these cases the
asbestos, if not already disintegrated, was serv-
ing a useful purpose but given the general poor
condition of the ACBM indicative of fiber re-
lease, the authorities should institute a manage-
ment program to prevent potential future expo-
sures. In these two hospitals suitable alternative
insulation material should be procured for use
in the boiler rooms and on steam pipes.

In 1986, the Occupational Safety and Health
Administration (OSHA) established the current
permissible exposure limit (PEL) for asbestos
in the workplace of 0.1 fibers/cc of air. PELs are
an allowable exposure level in workplace air
that are averaged over an eight-hour shift of a
40-hour workweek. OSHA also set an excur-
sion limit of 1.0 fiber/cc of air as average over a
sampling period of 30 minutes (ATSDR, 2001,
Occupational Safety and Health Standard, Toxic
and Hazardous Substances: Asbestos, 1988).
Pursuant to the Clean Air Act of 1970, U.S. EPA
established the Asbestos National Emission
Standard for Hazardous Air Pollutants (NES-
HAP). It is intended to minimize the release of

asbestos fibers during activities involving the
handling of asbestos. It specifies work practices
to be followed during renovation, demolition,
and other abatement activities when friable
asbestos is involved (U.S. EPA, 2009a; U.S.
EPA, 2009b). The JMOH has adopted OSHAS
PEL for asbestos. The National Environment
and Planning Agency (NEPA), an agency of
the government, developed a “Proposed As-
bestos Management Policy for Jamaica (NEPA,
2002).” This document contains provisions
similar to those set out in the NESHAP inclu-
sive of prohibiting importation of ACM, im-
proving inventory systems for ACM, a phased
elimination of friable ACM, a code of practice
for safe handling, transportation, and disposal
of ACM, public awareness, and training. The
policy stipulates a clearance level for asbestos
fiber concentration in air of 0.01 fibers/cc and
an action level of 0.1 fibers/cc. The provisions
of this policy are being used to guide asbestos
abatement programs in the country but have
not been formally promulgated.

Conclusion

Air monitoring for asbestos fibers in all hospi-
tals with deteriorating ACBM is recommended
to determine if hospital workers are exposed
to asbestos fibers and more importantly if the
exposure exceeds the PEL for asbestos of 0.1
fibers/cc of air. The posting of appropriate
warning signs would serve as a good reminder
to prevent unauthorized or accidental entry
into areas where asbestos is present. The hos-
pital authorities should formulate and imple-
ment an asbestos policy for hospitals and un-
dertake the requisite management of asbestos
in all affected hospitals. @

Acknowledgements: We wish to acknowledge
the Sparkman Center for Global Health at UAB
for providing funding and other logistical sup-
port for this project and the Department of
Health Sciences and Deep South Center for Oc-
cupational Safety and Health at UAB for loaning
sampling equipment utilized during this project.

Corresponding Author: Henroy Scarlett, Lec-
turer, University of the West Indies, Mona,
Lot 1075, Gold Crescent, Mineral Heights,
May Pen PO, Clarendon, Jamaica, WI.
E-mail: henroy.scarlett@uwimona.edu.jm.

References on page 26

January/February 2012 ¢ Journal of Environmental Health 25



ADVANCEMENT OF THE SCIENCE

References continued from page 25

Agency for Toxic Substances and Disease Registry. (2001). Toxicologi-
cal profile for asbestos (Update No. 205-1999-00024). Atlanta: U.S.
Department of Health and Human Services, Public Health Service.

American Conference of Government Industrial Hygienists.
(2005). TLVs and BEIs based on the documentation of the threshold
limit values for chemical substances and physical agents & biologi-
cal exposure indices. Cincinnati, OH: ACGIH Worldwide, Signa-
ture Publications.

Berman, D.W.,, & Crump K.S. (2008). A meta-analysis of asbestos-
related cancer risk that addresses fiber size and mineral type. Crit-
ical Reviews in Toxicology, 38(Suppl. 1), 49-73.

Caplan, PE. (1985). Preliminary survey report: Control technology for
asbestos removal industry at Veterans Administration Hospital Den-
ver; Colorado. Cincinnati, Ohio: NIOSH Division of Physical Sci-
ences and Engineering; Engineering Control Technology Branch.

Craighead, J.E., & Mossman, B.T. (1982). The pathogenesis of asbestos-
associated diseases. New England Journal of Medicine, 306, 1446-1455.

Crandall, M.S., & Fleeger, A.K. (1989). National Institute of Occu-
pational Safety and Health health hazard evaluations (HHE Report
No. HETA-88-372-1953): Barbados Ministry of Health, Bridgetown,
Barbados. Retrieved November 16, 2010, from http://www.cdc.
gov/niosh/hhe/reports/pdfs/1988-0372-1953.pdf

The Environmental Institute. (2004). Asbestos in buildings reference
guide (18" ed.). Marietta, Georgia: Author.

Golden, J.A. (1979). Asbestos-related lung disease—Medical staff
conference, University of California, San Francisco. Western Jour-
nal of Medicine, 131, 225-230.

International Agency for Research on Cancer. (1998). Some inor-
ganic and organometallic compounds: Summary of data reported
and evaluation. JARC Monographs on Evaluations of Carcinogenic
Risks to Humans, Vol. 2. Retrieved November 16, 2010, from http:/
monographs.iarc.fr/ENG/Monographs/vol2/volume2.pdf

International Agency for Research on Cancer. (2009). IARC Monograph
for the evaluation of carcinogenic risks to human: Overall evaluations of
carcinogenicity to humans. Retrieved November 16, 2010, from http://
monographs.iarc.fr/ENG/Monographs/suppl7/suppl7.pdf

International Labour Organization. (2006). ILO adopts new measures
on occupational safety and health, the employment relationship, as-
bestos. Retrieved November 16, 2010, from http:/www.ilo.org/
global/About_the_ILO/Media_and_public_information/Press_re-
leases/lang--en/WCMS_070506/index.htm

Jamaica Ministry of Health. (2007). Annual report 2007. Retrieved
November 16, 2010, from http://www.moh.gov.jm/general/publi-
cation/doc_download/85-ministry-of-health-annual-report-2007

Johnson, P (1979). Technical assistance report No. 79-17: St. Elizabeth
Hospital, Washington, DC. Cincinnati: U.S. Department of Health
Education and Welfare, Centers for Disease Control and Preven-
tion, National Institute for Occupational Safety and Health.

Kahwa, L.A., & Reid, O.N. (1994). The asbestos problem in Jamaica.
Kingston, Jamaica: University of the West Indies, Centre for Envi-
ronment and Development.

Leidal, N.A., Busch, K.A., & Lynch, J.R. (1977). Occupational expo-
sure sampling strategy manual (National Institutes for Occupation-
al Safety and Health [NIOSH]). Retrieved November 16, 2010,
from http://www.cdc.gov/niosh/docs/77-173/

National Environment and Planning Agency. (2002). Proposed as-
bestos management policy for Jamaica. Kingston, Jamaica: Author.

Occupational Safety and Health Standard, Toxic and Hazardous
Substances: Asbestos (Occupational Safety and Health Adminis-
tration), 29 C.ER. § 1910.1001 (1988).

O'Reilly, K. M., McLaughlin, A.N., Beckett, W.S., & Sime, PJ. (2007).
Asbestos-related lung disease. American Family Physician, 75(5),
683-688.

Reid, HO., & Kahwa, LA. (1995). Potential public health problems of as-
bestos in Jamaica. Occupational and Environmental Medicine, 52(3), 214.

Roggli, VL. (1990). Human disease consequences of fiber expo-
sures: A review of human lung pathology and fiber burden data.
Environmental Health Perspectives, 88, 295-303.

Stayner, L., Kuempel, E., Gilbert, S., Hein, M., & Dement, J. (2008).
An epidemiological study of the role of chrysotile asbestos fibre di-
mensions in determining respiratory disease risk in exposed work-
ers. Occupational and Environmental Medicine, 65(9), 613-619.

Straif, K., Benbrahim-Tallaa, C., Baan, R., Grosse, Y., Secreton, B.,
El Ghissassi, E, Bouvard, V., Guha, N., Freeman, C., Galichet, L.,
& Cogliano, V. (2009). Special report: Policy. A review of human
carcinogens Part C: Metals, arsenic, dusts, and fibres. Retrieved No-
vember 16, 2010, from http://www.asbestosdiseaseawareness.org/
wp-content/uploads/TARC-Special-Report-200911.pdf

University Hospital of the West Indies. (2007a). Department of pa-
thology lab report no. $/95/3628. Mona, Jamaica: Author.

University Hospital of the West Indies. (2007b). Department of
pathology histopathology report no. S/2003/5807 (Immunohisto-
chemistry report IM No.04/003). Mona, Jamaica: Author.

U.S. Environmental Protection Agency. (1993). Test method: Meth-
od for the determination of asbestos in bulk building materials
(#EPA/600/R-93/116). Retrieved November 16, 2010, from http:/
www.epa.gov/regionl/info/testmethods/pdfs/EPA_600R93116_
bulk_asbestos_partl.pdf

U.S. Environmental Protection Agency. (2005). Guidelines for car-
cinogen risk assessment (#EPA/630/P-03/001F). Retrieved August
18, 2010, from http://www.epa.gov/raf/publications/pdfs/CAN-
CER_GUIDELINES_FINAL_3-25-05.PDF

U.S. Environmental Protection Agency. (2009a). Asbestos/NESHAP
regulated asbestos containing matetials guidance. Retrieved August 18,
2010, from http://www.epa.gov/region4/air/asbestos/asbmatl.htm

U.S. Environmental Protection Agency. (2009b). Demolition prac-
tices under the asbestos NESHAP. Retrieved August 20, 2010,
from http://www.epa.gov/region4/air/asbestos/demolish.htm

Virta, R.L. (2002). Asbestos: Geology, mineralogy, mining, and uses.
U.S. Department of the Interior (U.S. Geological Survey Open-
file report 02-149). Retrieved January 23, 2007, from http:/pubs.
usgs.gov/0f/2002/0f02-149H

26 Volume 74 ¢ Number 6




Ad & A o -
~~= CDP understands that the Enviromental Health Department
' staff needs to focus on environmental health-related issues
....and not technology concerns.

Our success is based on a fundamental set of beliefs: since our clients serve the public
we must uphold the highest level of support, value, and ethics. Evidence of this success
can be found with our longevity of service, our reputation, and our references.

Improve service delivery & workforce development for Enviromental Health specialists,

auditors and consultants throughout the complete inspection management process with
CDP's web-based Inspection Management System.

CDP, Inc. offers years of innovation in design, development and implementation with
customizable commercial-off-the-shelf software solutions for enviromental health.
Since 1981, CDP has offered a proven successful model
to the public health industry to help reduce cost and
streamline IT architecture with dedicated infrastructure,
location-specific U.S. data storage, and industry-leading
security.

Enterprise Health Systems

cdpehs.com
800.888.6035




ADVANCEMENT OF THE SCIENCE

United States Import Safety,
Environmental Health, and Food
Safety Regulation in China

A b St Fa Ct China boasts a rapidly growing economy and is a
leading food exporter. Since China has dominated world export markets
in food, electronics, and toys, many safety concerns about Chinese exports
have emerged. For example, many countries have had problems with Chinese
food products and food-processing ingredients. Factors behind food safety
and environmental health problems in China include poor industrial waste
management, the use of counterfeit agricultural inputs, inadequate training
of farmers on good farm management practices, and weak food safety laws
and poor enforcement. In the face of rising import safety problems, the U.S.
is now requiring certification of products and foreign importers, pursuing
providing incentives to importers who uphold good safety practices, and

considering publicizing the names of certified importers.

Research Questions and Methods
Imports—including imports of food—
comprise an important aspect of the U.S.
economy; the country’s manufacturing
and processing industries are increasingly
dependent on imports to meet the rising
demand for goods among U.S. consumers.
In particular, the volume of U.S. seafood
and aquaculture imports has significantly
increased as consumer demand continues
to rise. According the National Oceanic and
Atmospheric Administration, the volume of
seafood imports in the U.S. has more than
doubled during the past 10 years (National
Oceanic and Atmospheric Administration,
2006). Part of this increase has consisted
of Chinese seafood products. As of 2007,
100% of basa consumed in the U.S. was
imported, and 80% of those imports came
from China; meanwhile, approximately
2% of catfish consumed in the U.S. was
imported, 99% of which was of Chinese
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origin (Bottari, 2007). The U.S. currently
imports more aquaculture products than
it exports. Several recent Food and Drug
Administration (FDA) import alerts have
raised concerns about the safety of globally
traded Chinese seafood (Solomon, 2007).
The acknowledgement of safety concerns
regarding imports on which the U.S. is
already dependent reveals a significant
trade-policy dilemma. On the one hand, it
is the obligation of the U.S. government’s
regulatory agencies and the nation’s food
importers, food processing facilities, and
retailers to protect consumers from hazards
that may be present in imported seafood
products, including aquaculture products
from China; on the other hand, sustaining
and satisfying the U.S. food industry and
American consumer demand requires a con-
tinuous supply of seafood imports, includ-
ing those from China. This dilemma leads
to the following fundamental questions:
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* What are the sources of environmental
health and food safety problems in the
Chinese aquaculture industry?

* What steps have been taken by U.S. and
Chinese authorities to protect consumers?
To answer these questions, we employed

a systematic and multidisciplinary research

approach. This involved an in-depth review

of government documents (including, but not
limited to, U.S. congressional hearings, import
safety data, and laboratory test results), con-
ference presentations by experts at the inter-
face of food safety and environmental health,
and a number of published studies. In addi-
tion, interviews were conducted with govern-
ment officials from such agencies as FDA and
Customs and Border Protection.

Analysis and Discussion: U.S.
Import Safety and Chinese
Aquaculture

International trade in food, plants, ani-
mals, and animal products can transmit
infectious disease agents and toxic chemi-
cal contaminants across nation-state bor-
ders. Increased globalization of the food
supply has led to the introduction of new
foods, food handling practices, and dietary
habits into different regions. Regional food
safety problems have increasingly become
globalized problems; food safety prob-
lems that were once confined to certain
regions can now be felt thousands of miles
away (Lang, 1999). This globalization has
resulted in the emergence and reemergence
of foodborne disease outbreaks and inci-
dents of food contamination in different
regions of the world. Effective and timely
management of such food safety problems
requires rapid international exchange of
information. Global cooperation between



governments is crucial to the timely identi-
fication, prevention, or control of emerging
food safety problems.

The U.S. has for a long time grappled
with safety problems involving imported
food, drugs, and raw materials for indus-
tries. Recent policy issues involving China
include a March 15, 2007, nationwide
recall involving several brands of pet food
in the U.S. This recall was prompted after
pet food caused several illnesses and deaths
in cats and dogs. In this incident, contami-
nated raw material imports from China
were used in the manufacture of animal
feed. The raw materials were tainted with
an industrial chemical—melamine—used
in the manufacture of plastics (Associated
Press, 2007; Food and Drug Administra-
tion [FDA], 2007a). In another incident in
June 2007, 52 people in 17 states fell ill
after eating a snack produced by an Ameri-
can company. The snack—Veggie Booty—
was produced by using contaminated raw
materials from China. The raw materials
contained pathogenic Salmonella bacteria
(Reuters, 2007). These are just a few of
the problems that U.S. consumers, regula-
tory authorities, and companies have faced
regarding the safety of imported Chinese
food products and raw materials.

For decades, health officials have encour-
aged increased fish consumption due in
part to the health benefits associated with
omega-3 fatty acids found in seafood, and
the U.S. has increasingly imported aquacul-
ture products to meet rising demands for
fish. As mentioned earlier, a large propor-
tion of U.S. aquaculture imports come from
China. China in particular, however, has
been a source of aquaculture-related health
concerns. In March 2007, FDA issued an
import alert against Chinese aquaculture
imports. This was due to the presence of
excessive antimicrobial chemical contami-
nant residues—most of which are banned
for use in food in the U.S. An import alert
was issued against imports of catfish, dace,
eel, shrimp, and basa (Weiss, 2007). An
import alert is a publicized caution alert-
ing regulatory authorities and inspectors to
be on the lookout for shipments of goods
deemed to be in violation of import regu-
lations. Violations may be technical or
safety related; they may involve improper
labeling, excessive levels of microbial or

chemical contaminants, contravention of
endangered-species laws, violations of the
country of origin’s regulations, shipments
containing animal or plant products from
countries with outbreaks of infectious
animal or plant diseases, and so forth. An
import alert enables regulatory authori-
ties to target and intercept violating import
shipments at U.S. ports of entry before they
enter the American market.

Regulatory authorities typically test for
contaminants, which on the basis of risk
analysis and experience they believe they
will likely encounter in imported food or raw
materials. Unfortunately, however, several
safety problems encountered in the interna-
tional trade in food and raw materials (e.g.,
melamine in wheat gluten from China used
in pet food, antibiotics in aquaculture prod-
ucts from China, the United Kingdom’s dis-
covery of Sudan III dyes in chilies from India
in 2003, etc.) involve contaminants that reg-
ulatory authorities and food testing laborato-
ries did not and arguably could not anticipate.
In such cases, hazards present in imported
food and raw materials come to light after
they have caused illnesses and in the worst
cases, deaths. Consequently, management
of food safety issues in international trade is
often performed on a reactionary rather than
a preemptive basis. This approach is concern-
ing when one considers the growing magni-
tude of globally traded agricultural and food
products including seafood.

In the midst of rapid growth in inter-
national trade, China has emerged as the
largest food exporter in the world and the
third-largest exporter of food to the U.S.
The country dominates international food
markets with exports of fruits, vegetables,
and seafood. Chinese dominance in inter-
national trade in food has been clouded
by increases in safety problems in food
destined for both export markets as well
as domestic consumption (Ellis & Turner,
2008). In the light of current increased
global food trade between the U.S. and
China and increased safety problems asso-
ciated with products from China, our study
explores (a) the sources of environmental
health and food safety problems in the Chi-
nese aquaculture industry and (b) steps
taken by the U.S. and Chinese regulatory
authorities to protect consumers from con-
taminants in aquaculture imports.

Sources of Environmental and
Food Safety Problems in the
Chinese Aquaculture Industry
China boasts a rapidly expanding economy
that is heavily dependent on industrial and
agricultural growth for its development; it
has over 700 million small- and large-scale
farmers spread across 300 million hectares
of farmland (Dong & Jensen, 2007). Accord-
ing to the 2009 International Energy Outlook
Report, China currently stands as the largest
food exporter in the world, and the coun-
try attracts large direct foreign investment
through transnational corporations (U.S.
Energy Information Administration, 2009).
China was the world’s largest producer of
aquaculture products in 2004, producing
91 billion pounds of seafood, or 70% of the
world’s output in seafood (Ellis & Turner,
2008). In 2007, China’s output in seafood
declined to 72 billion pounds due in part
to increased rejection of its seafood exports
by various countries; officials documented
excessive levels of chemical contaminants in
Chinese products.

China’s development model requires
heavy energy and natural resource use, both
of which contribute to environmental deg-
radation. More than 90% of China’s urban-
area rivers are polluted (Jiang, 2009). Heavy
use of coal as a source of energy in China’s
processing industries and power plants has
caused marked pollution of air, land, and
water bodies. This affects the aquaculture
industry, which is heavily dependent on
inland waters for fish farms. In 2005, the
Netherlands-based Robobank International
detailed some of the environmental pres-
sures on Chinese fish farms. The report
noted that “China’s serious water pollution
issues resulting from industrial and urban
sewage, inadequate quality control systems,
use of illegal chemicals to fight fish diseases,
and poor regulatory enforcement (Shapley,
2007)” as some of the major problems fac-
ing the Chinese aquaculture industry. The
issue of environmental management was
also echoed by Ding Xiaoming, the direc-
tor of China’s Aquaculture and Fisheries
Bureau. Speaking to journalists at an inter-
view, he acknowledged that “[w]ater quality
is a top issue facing Chinese aquaculture,”
and that “without good water quality, Chi-
nese aquaculture cannot develop (Bar-
boza, 2008).” Poor environmental waste
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management is one source of problems in
the Chinese aquaculture industry; poor sew-
age and chemical waste disposal results in
the contamination of feeding grounds for
fish. Beveridge and co-authors explored the
relationships between demands for environ-
mental resources and their impacts on the
environment. Aquaculture is carried out
in ecologically open regions and is highly
dependent on resources from the envi-
ronment; increases in demand for natural
resources can negatively impact the envi-
ronment (Beveridge, Phillips, & Macintosh,
1997). Inland aquaculture uses local surface
or ground water, and the resulting waste—
food remains and fecal matter—is confined
to the ponds (except during harvesting).
This accumulation of waste degrades water
quality in fish ponds, resulting in the rapid
growth of bacteria and other pathogenic
microorganisms. These, in turn, cause dis-
ease in fish. Farmers often turn to antibiot-
ics, antifungal agents, and other veterinary
drugs, which they apply to fish ponds to
control disease.

The safety of Chinese aquaculture prod-
ucts is further compromised by counter-
feiting and use of unapproved or banned
chemicals; these practices have spread
across every sector of the Chinese economy.
According to Xinhua, the Chinese state news
agency, China uses about 1.2 million tons
of pesticides on approximately 300 million
hectares of farmland (Li, 2006). Accord-
ing to studies from the Chinese Academy
of Sciences, 11 coastal cities in the Pearl
River Delta are heavily contaminated with
pesticides such as DDT, which was banned
by China in 1983 (Guo, Yu, & Zeng, 2009).
Statistics from official Chinese agencies
show that the country produces about 300
types of pesticides and about 800 additional
pesticide mixtures. Alarmingly, an estimated
20% to 40% of all pesticides and chemicals
produced in China are counterfeits. This
is troublesome for global health when one
considers that “[i]n 2005, China produced
1,039,000 tons of pesticides and exported
428,000 tons (Yang, 2007).” According to
Xinhua, the pesticide system is so compli-
cated that “even agricultural experts hardly
are able to identify the actual product (Xin-
hua News Agency, 2007).”

In the early 1980s, Chinese agricultural
officials and local governments began to
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advocate the use of chemical fertilizers and
pesticides to improve yields; the officials
received incentives for promoting use of fer-
tilizers and pesticides. Many Chinese farm-
ers often use excessive pesticides to increase
their farm output partly because they are not
educated on proper application procedures,
and partly because of the questionable
authenticity of the chemicals and fertiliz-
ers. In other cases, unsuspecting farmers
buy counterfeit fish medications and use
them on fish farms. Counterfeit medication
may contain anything from toxic chemicals
to carcinogenic substances; some lack the
active ingredients necessary for treating fish,
leading to increased use of different chemi-
cals. When used in fish farms, the chemicals
contaminate the fish feeding environment,
accumulate in fish, enter the food chain,
and are eventually consumed by humans.
Approximately 7% of China’s arable farm-
land is heavily polluted because of excessive
use of chemicals and fertilizers. Further-
more, aquaculture operations face signifi-
cant threats from the runoff of agricultural
chemicals and fertilizers used on farms, as
most aquaculture farms use inland rivers as
their source of water. Some factories dump
contaminated effluent directly into water-
ways used for crop irrigation and fish farm-
ing (Zamiska & Spencer, 2007).

A 2004 China marine environment report
provides insight into the extent of environ-
mental pollution in China’s rivers. Accord-
ing to the report, about 2,480,000 tons of
pesticides flow into China’s Zhu River each
year. This has seriously polluted rivers and
coastal waters in the province of Guang-
dong, resulting in large deposits of oil and
heavy metals like lead, arsenic, mercury, and
copper (Yang, 2007).

Many agricultural chemicals sold and
used in farms are poisonous. An estimated
30% of the total pesticides consumed with
food in China are highly toxic, and about
53,300 to 123,000 Chinese citizens are poi-
soned annually by pesticides (Organic Con-
sumers Association, 2003). The country’s
ability to protect the safety and quality of its
food production has continuously been held
back by a “weak legal, political, and regula-
tory infrastructure,” a strong protectionist
approach favoring local industries, weak
enforcement of existing food safety laws,
a “lack of product liability laws,” and lax

monitoring of food products due to the large
numbers of industries and farms involved in
the processing and trade of food products.
China’s judicial system also lacks indepen-
dence, making it difficult to protect “whis-
tleblowers (Ellis & Turner, 2008).”

Health Protection Steps Taken
by Regulatory Authorities in
the U.S. and China

The U.S. boasts a multiagency (and, admit-
tedly, complicated) network of agencies
responsible for food policy, including food
safety and trade policy. The U.S. Department
of Agriculture (USDA) is the federal executive
department responsible for developing and
executing policies on farming, agriculture, and
food; it aims to promote agricultural produc-
tion, commerce, the safety of meat and poultry
products, protection of natural resources, and
the end of hunger in the U.S. and abroad (U.S.
Department of Agriculture, 2004).

FDA is responsible for scrutinizing the
safety of most food and medical products
consumed in the U.S. FDA works with state
and local regulatory agencies to carry out
in-plant inspections that focus on product
safety, food plant hygiene, economic fraud,
and so forth to ensure regulatory compliance.
FDA also maintains a database of foods being
imported. From this database, it selects those
that are to be sampled for laboratory analy-
sis. The selection of samples for analysis is
based on an evaluation of the hazards asso-
ciated with the product and their likelihood
(or risk) of occurrence. Analyses include, but
are not limited to, checks for hazards such
as pathogens, residues of banned veterinary
drugs, chemicals, pesticides, toxins, and
unapproved food additives (FDA, 2007b).

Courtesy of new legislation approved in
2002—The Public Health Security and Bio-
terrorism Preparedness and Response Act
(Bioterrorism Act)—FDA is authorized to
detain suspect imported food shipments at
U.S. ports of entry until they are tested and
cleared for consumption. The agency can
also refuse the entry of any contaminated
food or drugs into the country. FDA carries
out periodic inspection of food process-
ing facilities in the U.S. to ensure that they
comply with regulations; however, this is
not always the case with foreign food pro-
cessing facilities whose products are also
sold in this country.



FDA does not have jurisdiction over for-
eign processing facilities; its actions are lim-
ited to ensuring that nonconforming food
products or drugs imported from other coun-
tries do not gain entry into the U.S. market.
The FDASs activities regarding regulation of
imports, including seafood imports, have
primarily been limited to the ports of entry.
To be sure, visits to foreign processing facili-
ties (during FDA foreign inspections) are
conducted, but foreign facilities that process
food products destined for the U.S. market
may, at their discretion, refuse to allow FDA
personnel to inspect their facilities. FDAs
inspection of foreign facilities is not limited
to only jurisdictional issues; the agency also
lacks sufficient funds and manpower to carry
out frequent inspection of foreign agricul-
tural and food operations. Of all food imports
in the U.S., FDA inspects about 1.93% at the
ports of entry; about 2% of these undergo
further sampling and laboratory analysis
(Bottari, 2007). While FDA often carries out
biennial inspection of domestic food and
drug establishments, such routine inspec-
tions of foreign food and drug establishments
would be difficult due to the agency’s limited
resources. With its existing human resources,
it would take the FDA 13 years to carry out
a one-time inspection of all foreign food and
drug establishments. For the 2007 fiscal year,
the U.S. government allocated $10 million
for foreign inspection services, while in the
2008 fiscal year $11 million was allocated.
These funds are far below what is needed
to carry out sufficient inspection of foreign
food and drug establishments, as one analysis
estimates that inspection of foreign establish-
ments would cost close to $70 million per
year (Crosse, 2008).

The government of the People’s Republic
of China monitors Chinese food safety trends
in two major ways—through the Nation-
wide Food Contamination Monitoring Net-
work (NFCMN), and the Total Dietary Study,
which is similar to the U.S. National Health
and Nutrition Examination Survey (NHANES).
The NFCMN operates in 17 provinces and is
mainly concerned with monitoring the lev-
els of contaminants in food—with the aim of
early detection for emergency response (Ellis
& Turner, 2007). Chinese food exports have
occasionally been found to contain unap-
proved chemicals or approved chemicals at
concentrations above the maximum residue

limits set by importing countries. A large per-

centage of Chinese aquaculture exports to the

U.S., the European Union, and Japan were

rejected in 2007 due to excessive levels of

unapproved antimicrobial residues. An import
alert issued by FDA in 2007 on Chinese aqua-
culture and seafood resulted.

The Chinese government has, according to
some, been swift and firm in its action against
farmers suspected of using unapproved
drugs. In its efforts to secure the safety of
the nation’s food, the government faces dif-
ficulties in constantly inspecting small-scale
Chinese farmers. This is due to the large
numbers and wide geographical distribution
of fish farms, as well as the ongoing problems
of corruption and deceit.

During an effort to reign in the aquaculture
industry, Chinese government blacklisted
seafood processors and revoked licenses
of companies found to have exported food
tainted with illegal drugs or banned sub-
stances (Barboza, 2008). Chinese authori-
ties also closed down shoddy aquaculture
operations and tightened regulations against
the use of banned antibiotics in aquaculture.
The Chinese government has also begun
to pursue policies that encourage consoli-
dation and standardization of farms (Ellis
& Turner, 2007), and the government has
adopted new policies including, but not lim-
ited, to the following:

* establishment of mechanisms to enable the
traceability of products through keeping of
farm records and encouraging the use of
third party certifiers;

* a ban on the use of toxic and unapproved
chemicals in food;

e the blacklisting of seafood processors and
revocation of licenses of companies that
export food tainted with illegal drugs or
banned substances;

e establishment of the testing of end prod-
ucts for residues of unapproved chemicals
and drugs; and

* newly drafted food laws: the Food Hygiene
Law and the Food Safety Law, drafted by
the Ministry of Health; and the Law of
Quality and Safety for Agricultural Prod-
ucts, drafted by the Ministry of Agriculture.
The food safety law submitted to the

People’s Republic of China’s legislative body

in 2007 clarified specific responsibilities of

government bureaus at all levels. The aim
was to ensure no overlap in responsibility

of different bureaus that deal with food
safety issues while also fostering a culture of
accountability. The new laws specified that
the responsibility of food safety issues rested
with the government’s Ministry of Health, and
mandated higher fines for violators as well
as penalties for officials who fail to enforce
the laws. The laws permitted publication, via
the Internet, of important food safety issues,
about which the public-at-large and inter-
ested parties could provide feedback.

While China has been busy repairing its
image (compromised by repeated and embar-
rassing instances in which Chinese contami-
nated products have entered international
markets), the U.S. has continued to adopt
additional strategies to protect consumers
from such products. In July 2007, President
George W. Bush issued an executive order
establishing an interagency working group
on import safety. The group was charged with
the task of reviewing import safety problems
and making recommendations for actions
to address them. Speaking at a press confer-
ence on November 6, 2007, after receiving
recommendations from the group, President
Bush referenced 14 recommendations includ-
ing the establishment of new incentives
for importers that adhere to robust food
safety practices and demonstrate good track
records, a reinvigoration of training of inspec-
tors in foreign countries, as well as increases
in penalties for violation of U.S. import laws
and regulations (Interagency Working Group
on Import Safety, 2007). In the report, FDA
unveiled a plan addressing both imported
and domestically produced food. The plan
aimed at increasing the capacity of FDA to
coordinate with other federal agencies, to
protect the U.S. food supply chain, prevent
safety problems from arising in the first place,
provide for effective responses to emerging
food safety problems, and facilitate commu-
nication with the industry and the public.

The plan presented a 50-step road map for
improved consumer protection. Recogniz-
ing the formidable challenge presented by
high volumes of imports, the plan proposed
a risk-based strategy that allocates import
safety resources according to hazards (Inter-
agency Working Group on Import Safety,
2007). It also recommended replacement
of “snapshot” safety inspections at the bor-
ders with new inspection models that iden-
tify and target imports posing the greatest
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risks and directing resources to these areas.

The proposed approach in managing import

safety will, it is hoped, prevent contaminated

products from reaching consumers. Below
are summaries of recommendations from
the interagency working group (Interagency

Working Group on Import Safety, 2007):

* authorize FDA to require producers of high-
risk foods from certain countries to certify
that their products conform to regulations;

* introduce a voluntary certification for for-
eign manufacturers, to help U.S. inspectors
expeditiously clear for importation prod-
ucts from certified importers;

* provide incentives to importers who
uphold higher safety practices for high-
risk products;

* establish information sharing agreements
with foreign governments, to facilitate
the timely exchange of import- and recall-
related data;

* publicize names of certified producers and
importers in order to increase transpar-
ency, and enlighten consumers and dis-
tributors so they are able to make informed
decisions on the safety of products; and

* require FDA to recall adulterated or con-
taminated products from the market.

The report stressed the value of increas-
ing the presence of U.S. inspectors in for-
eign countries, enhancing standards of
inspection, and strengthening penalties for
violators. U.S. inspectors stationed overseas
would work with foreign governments to
train and enhance capacity of foreign inspec-
tion agencies. This step would ensure con-
formity to U.S. safety standards and reduce
inspection workloads at ports of entry. The
report recommended that import safety and
inspection agencies be given the capacity
to enhance their standards by taking into
consideration industry best practices; this
would leverage the knowledge and under-
standing of those who best know how the
products are made.

The interagency working group presented
President Bush with a strategic framework
detailing immediate steps to be taken by fed-
eral agencies to speed up their participation
in a computerized “single window system”
for electronically reporting imports to facili-
tate the exchange of information among and
between U.S. governmental agencies and
those of exporting countries. The group’s
action plan also recommended that FDA be
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| TABLE 1

and Food Safety Problems
a source of water for aquaculture operations

e Lack of product liability laws

monitor regulatory compliance

Summary of the Factors Contributing to Chinese Environmental

e Poor environmental and waste management practices by the wider industrial sector
o |mproper aquaculture farm management practices
e Excessive application of agricultural chemicals and fertilizers leading to contamination of water bodies,

e Counterfeiting operations resulting in the substitution of toxic chemicals and/or substances without
active ingredients for genuine aquaculture chemicals, compounded by the inability of farmers to
distinguish fake chemicals and farm inputs from genuine ones

e Lack of education regarding proper chemical application procedures on aquaculture farms

e | axity of government and food safety regulators to develop and enforce food safety regulations and to

o Weak civil society and judiciary systems, making it difficult to pursue and prosecute violators

given the authority to recall adulterated or
contaminated products in cases where the
affected food posed a significant threat to life;
such authority would be especially valuable in
cases where implicated firms refuse to carry
out voluntary product recalls (Interagency
Working Group on Import Safety, 2007). His-
torically, food companies have been encour-
aged to carry out voluntary product recalls,
and FDA has not possessed legal powers to
withdraw defective products from the market.

Conclusion

Our study identified several factors con-
tributing to environmental and food safety
problems in China’s aquaculture industry.
Table 1 is a summary of factors contributing
to Chinese environmental and food safety
problems. Although FDA and China have
indicated concerns about contaminated food
exports, substandard Chinese products con-
tinue to reach U.S. markets (Acheson, 2007).
Meanwhile, the U.S. has pursued policies
to protect itself from streams of contami-
nated imports that have been showing up
at its borders. The U.S. is pursuing a new
inspection approach that involves “pushing
the borders back” and putting in systems to
prevent contaminated shipments from reach-
ing U.S. ports of entry in the first place. This
inspection approach involves working with
other countries’ (including China’s) govern-
ments to ensure that food products exported
from those countries are inspected and cer-
tified before being shipped to the U.S. This

inspection approach differs from traditional
approaches in which inspection, sampling,
and testing of products occurs only at ports
of entry.

In its effort to effectively manage inspec-
tion of imported products, in January 2009
the U.S. government invigorated the process
of deploying FDA inspectors to foreign coun-
tries to provide training of foreign inspec-
tors and to assist with inspection of products
destined for the U.S. (American Veterinary
Medical Association, 2009). FDA was also
authorized to require producers of high-risk
foods in certain countries, under agreement
with those countries, to certify and clear
products for export to the U.S.

The U.S. is currently involved in a larger
process of certifying foreign food manufactur-
ers; this certification process allows importers
who comply with import regulations to be
granted expedited clearance at U.S. ports of
entry, while importers in continuous violation
of food safety regulations receive more scru-
tiny from the FDA and customs officials before
their products are allowed into the U.S.

The U.S. government is also considering
information sharing agreements with foreign
governments and within its own agencies. It
is hoped that this will facilitate exchange of
a range of information, including recall data.
The information would enable U.S. Customs
and Border Protection officials and other gov-
ernmental agencies to obtain data on prod-
uct safety, import transactions, and so forth.
This step would enable them to make timely



decisions on whether to accept imports,
reject imports, recall unsafe products, or
advise consumers on certain products.

The U.S. government is also consider-
ing providing incentives to importers who
uphold higher safety practices for high-risk
products. The U.S. government intends to
publicize the names of certified producers
and importers so as to increase transparency
and consumer awareness. 2%
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Potential Health Hazards
for Students Exposed to
Formaldehyde in the Gross
Anatomy Laboratory

in gross anatomy laboratories.

A b S t Frac t Formaldehyde, which has been a well-established
preservative for cadavers in the anatomy laboratory for years, has an
odor that many anatomy students find unpleasant. Anatomy faculty and
students, embalmers in funeral homes, histopathology laboratory workers,
and other biological researchers are continually exposed to the toxic vapors
of formaldehyde. The immediate effects of that agent are nausea, headache,
and ocular irritation that causes tear overflow and a burning sensation in the
throat. Long-term exposure to formaldehyde can cause contact dermatitis,
congenital defects, and cancer. This article discusses the adverse effects
of continual exposure to formaldehyde and formalin and suggests various

measures that can eliminate or minimize that danger to staff and students

Introduction

Formalin, an aqueous solution of formalde-
hyde, is the chemical most commonly used
for embalming. In 1867, the German chem-
ist August Wilhelm von Hofmann identified
formaldehyde, which is a colorless, flamma-
ble gas that is quite soluble in water. Form-
aldehyde is colorless at room temperature
and has an irritating, pungent smell. It is
commercially obtainable as formalin, which
contains 37% by weight or 40% by volume of
formaldehyde gas in water. In the body, form-
aldehyde quickly metabolizes to formic acid.
The measurement of formate (formic acid
minus 1 hydrogen ion) levels indicates the
severity of formaldehyde intoxication. Form-
aldehyde is used extensively in the chemical,
adhesive, paint, plastic, construction, textile,
paper, and cosmetic industries; in the manu-
facture of pressed wood products (urea resins
in plywood wall paneling, particle board, and
fiber board); in fertilizers; in permanent press
products and other textiles; in paper; and in
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glue (Bernstein et al., 1984). It is also formed
during the burning of organic materials and
is found in tobacco smoke (U.S. Environmen-
tal Protection Agency [U.S. EPA], 2011). The
concentration of formaldehyde in the air is
often expressed in terms of parts per million
(ppm) (1 ppm = 1.248 mg/m?).

A cadaver is embalmed via the infusion
of chemical substances that include forma-
lin (which contains formaldehyde), alcohol,
glycerin, carbolic acid, and dye. Those sub-
stances have specific roles (e.g., preserva-
tion, denaturalization, solidification of tissue
protein disinfection, and maintenance of the
integrity of the anatomic relation), and they
are usually infused via the femoral arteries or
the internal carotid arteries (Coleman & Ko-
gan, 1998). Thus anatomists, technicians in
biological science laboratories, and anatomy
students during their dissection course are
continually exposed to formaldehyde. The
level of exposure to that agent depends on
the duration of time spent in the gross anato-
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my laboratory, the working conditions there,
and the type of embalming performed (Pabst,
1987). In many cases, the level of exposure
to formalin (and hence to formaldehyde)
is sufficient to irritate the eyes and upper
respiratory tract. Formaldehyde can also cause
contact dermatitis, and it can produce acute
toxic effects (Flyvholm & Menné, 1992).

The threshold limit value for formaldehyde
is 0.3 ppm, which must never be exceeded
(American Conference of Governmental In-
dustrial Hygienists, 2001). The legal airborne
permissible exposure limits are 0.75 ppm av-
eraged over an eight-hour work shift and 2
ppm not to be exceeded during any 15-minute
work period (Formaldehyde, Occupational
Safety and Health Standards, 1998).

The recommended airborne exposure lim-
its are 0.016 ppm averaged over a 10-hour
work shift and 0.1 ppm not to be exceeded
during any 15-minute work period (Agency
for Toxic Substances and Disease Registry
[ATSDR], 1999). The toxic effects of formal-
dehyde exposure can be classified as follows:
irritation of mucous membrane, contact der-
matitis, teratogenicity, and carcinogenicity
(National Institute for Occupational Safety
and Health [NIOSH], 2009).

Excessive formaldehyde vapor in the
working area can be caused by a work en-
vironment that facilitates the spillage of
formalin; poor condition of cadavers, which
causes embalming fluid to leak; a high form-
aldehyde concentration in the air (>0.50
ppm) or in cadaveric tissues (0.22 ppm);
poor ventilation in the dissection rooms;
lack of strict and appropriate guidelines for
handling embalmed cadavers and prosected
specimens; or ignorance of consequences of
formalin exposure (Balmes, 2004). In this
article, common adverse effects caused by



continual exposure to formaldehyde are de-
scribed, and methods of reducing the likeli-
hood of that exposure are presented.

Discussion

During gross anatomy dissection, exposure
to formaldehyde vapors and contact with
formalin can cause adverse effects. Dissec-
tion and prosection are, however, essential
parts of an education in anatomy. The acute
effects of exposure can be caused by inhala-
tion of formaldehyde vapors, which irritate
the respiratory tract and eyes and cause lac-
rimation, burning of the nose and throat,
dyspnea, and headache and can result in
pulmonary edema and pneumonitis (Kurose,
Kodera, Aoyama, & Kawamata, 2004). Some
individuals are highly susceptible to the ad-
verse effects caused by formaldehyde, but
others have no reaction to the same levels of
exposure (Mizuki & Tsuda, 2001). The most
common adverse effects of exposure to form-

aldehyde are described below.

Skin Disorders

Formaldehyde is absorbed through intact
skin and can cause severe irritation or al-
lergic dermatitis. Formalin can cause white
discoloration of the skin as well as burning,
drying, cracking, blistering, and scaling of
the skin. These skin disorders can occur af-
ter contact with formaldehyde at levels well
below those of many formaldehyde workers.
Other signs of exposure to formaldehyde
include erythema, edema, and hives (Co-
tran, Kumar, & Collins, 1999). Exposure to
liquid formalin or formaldehyde vapor can
provoke skin reactions in sensitized indi-
viduals, even when airborne concentrations
of formaldehyde are below 1 ppm (Charpin,
Dutau, & Falzon, 2000). Exposure to form-
aldehyde gas can cause major allergic symp-
toms and exacerbate chemical sensitivities
(Takahashi et al., 2007). The modification
of tissue proteins by formaldehyde causes
local toxicity and initiates allergic reactions,
and repeated contact with formaldehyde can
produce eczematous dermatitis.

Dermatitis can also be caused by contact
with formaldehyde-treated clothing (Wartew,
1983). Formaldehyde resins are used in
the textile industry to make clothing that
is wrinkle resistant (e.g., permanent-press
clothing), and those resins can release sig-
nificant amounts of formaldehyde and cause

contact dermatitis. Many preservatives used
in cosmetics, pharmaceuticals, and industrial
biocides also release formaldehyde. Students
who have been diagnosed as having atopic
dermatitis and allergic rhinitis are suscep-
tible to the effects of formaldehyde exposure
and can exhibit mucocutaneous symptoms
caused by impaired barrier function and the
remodeling of the skin and mucosa (Wantke
etal., 2000).

Congenital Malformations

Formaldehyde is a proven teratogen in rats
and mice (Hansen, Contreras, & Harris,
2005), in which it crosses the placental bar-
rier and can affect the embryo (Thrasher &
Kilburn, 2001). Participation in cadaver dis-
section is compulsory for students in most
medical schools worldwide and for those in
most physical therapy, occupational therapy,
chiropractic, osteopathic, dental, and veteri-
nary schools. Anatomy students who are preg-
nant should consult an obstetrician before
attending the first gross anatomy laboratory
and must take precautions to ensure minimal
exposure to formaldehyde. The teratogenic ef-
fect of formaldehyde in humans is question-
able owing to inconclusive, ambiguous study
results (Taskinen et al., 1999), but the risk of
congenital anomalies appears to be greater in
women who experience symptoms from or-
ganic solvent exposure (Khattak et al., 1999).

Ocular Irritation
Formaldehyde is corrosive to the eyes. Form-
aldehyde solutions that splash into the eye can
cause injuries ranging from brief discomfort to
corneal clouding and loss of vision and may be
trapped behind contact lenses, which usually
discolor and solidify when exposed to forma-
lin. Some individuals with daily-wear dispos-
able lenses do not experience problems (Yang,
Zhang, Chen, Chen, & Wang, 2001). Most
laboratories suggest that students not wear
contact lenses during a gross anatomy session
because even if safety goggles are worn, cor-
rosive vapors can accumulate under contact
lenses and cause serious injuries or blindness.
Before anatomy coursework begins, instruc-
tors and emergency care providers should be
notified of any students who will wear con-
tact lenses during gross anatomy laboratory
sessions. Contact lenses can be difficult to re-
move after a chemical splash to the eye. If ocu-
lar exposure to corrosive agents occurs during

a laboratory session, the injured eye(s) should
be held open and immediately irrigated with
a gentle stream of large volumes of clean wa-
ter. This may dislodge contact lenses, and
trained staff can later remove lenses that have
remained in place (NIOSH, 2005).

Cancer Risk

Laboratory studies suggest that exposure
to formaldehyde may cause nasal cancer in
rats. In 1987, the U.S. Environmental Pro-
tection Agency (U.S. EPA) classified form-
aldehyde as a possible human carcinogen
under conditions of extraordinarily high
or prolonged exposure (Luce et al., 1993).
Since that time, some studies of industrial
workers have suggested that formaldehyde
exposure is associated with nasal sinus
cancer, nasopharyngeal cancer, and possi-
bly leukemia (Pinkerton, Hein, & Stayner,
2004). In 1995, the International Agency for
Research on Cancer concluded that form-
aldehyde is a likely human carcinogen. In
June 2004, after evaluating all accessible
data, the International Agency for Research
on Cancer reclassified formaldehyde as a
recognized human carcinogen (International
Agency for Research on Cancer, 2006).

Several National Cancer Institute surveys
have revealed that professionals (such as
anatomists and embalmers) who are likely
to be exposed to formaldehyde are at greater
risk for leukemia and brain cancer than are
individuals in the general population (Haupt-
mann, Lubin, Stewart, Hayes, & Blair, 2003).
A National Cancer Institute case-control
study of funeral home workers exposed to
formaldehyde also suggested an association
between increasing formaldehyde exposure
and mortality from myeloid leukemia (Beane
Freeman et al., 2009).

A study by Hauptmann and co-authors
compared funeral home workers who died
from hematopoietic, lymphatic cancer and
brain tumors with funeral home workers
who died from other causes between 1960
and 1986. The funeral home workers who
had performed the most embalming and
those with the highest estimated formal-
dehyde exposure had the greatest risk of
myeloid leukemia. Excessive formaldehyde
exposure was not linked to other cancers of
the hematopoietic and lymphatic system or
to brain cancer (Hauptmann, Lubin, Stew-
art, Hayes, & Blair, 2004).
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Ingestion-Related Gastrointestinal
Effects

Formaldehyde ingestion by anatomy students
or instructors is unlikely, although formalin
(which is poured onto a dissected specimen to
prevent drying and tissue destruction) is ubig-
uitous in the gross anatomy laboratory. Forma-
lin is irritating, corrosive, and toxic. Ingestion
of that substance is unusual because of its un-
pleasant odor and irritant effect, but such ex-
posure has been documented in accidental in-
cidents and suicide attempts (Pandey, Agarwal,
Baronia, & Singh, 2000). The ingestion of form-
aldehyde can cause death even in doses as little
as 30 mL of a 37% solution. Alimentary toxicity
after ingestion is most severe in the stomach
and causes nausea, vomiting, and severe ab-
dominal pain. Gastrointestinal hemorrhage and
gastric outlet obstruction are late complications
of formaldehyde ingestion (Hawley & Harsch,
1999). Extensive damage to other organs in-
cluding the liver, kidneys, spleen, pancreas,
and brain as well as the central nervous system
can occur from the ingestion of formaldehyde
(Koppel, Baudisch, Schneider, & Ibe, 1990).

Inhalation-Related Upper Airway
Irritation and Bronchial Asthma
Formaldehyde irritates the upper airway.
The exposure level of formaldehyde that is
instantly hazardous to life and health is 100
ppm. Exposure above 50 ppm can produce
severe pulmonary reactions (pulmonary
edema, pneumonia, bronchospasm) that can
cause death within minutes. Concentrations
greater than 5 ppm promptly cause lower
respiratory tract irritation characterized by
cough, chest tightness, and wheezing (Mon-
ticello, Morgan, Everitt, & Popp, 1989).
Whether formaldehyde gas is a pulmonary
sensitizer that can cause work-related asthma
in a previously healthy individual remains con-
troversial (Martin, Nemitz, Hendley, Fisk, &
Wells, 1995). Formaldehyde can cause symp-
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toms of bronchial asthma in humans (Harving,
Korsgaard, Dahl, Pedersen, & Mglhave, 1986).
Upper airway soreness, which is the most com-
mon respiratory effect reported by workers ex-
posed to formaldehyde, can develop after expo-
sure to a wide range of concentrations (usually
above 1 ppm) of formaldehyde. Previously sen-
sitized persons can develop severe constriction
of the bronchi at very low concentrations (e.g.,
0.3 ppm) (ATSDR, 2008). Symptoms of upper
airway irritation caused by formaldehyde expo-
sure include a dry or sore throat, nasal itching
and burning, and nasal congestion. Tolerance
to formaldehyde exposure can develop within
one to two hours and can enable workers in an
environment of steadily increasing formalde-
hyde concentrations to be oblivious to their in-
creasingly hazardous exposure (Burge, Harries,
Lam, O’Brien, & Patchett, 1985).

Recommendations for Minimizing

Formaldehyde Exposure

1. Students and instructors should be aware
of the potential health hazards of formal-
dehyde exposure.

2. The gross anatomy laboratory should have
a standard ventilation system. According
to the American Conference of Govern-
mental Industrial Hygienists (2001), the
ventilation rate should exceed 15 room
changes per hour.

3. Negative-pressure ventilation and monitor-
ing systems should be installed to further
reduce exposure to formaldehyde vapor.

4. Cadaver bags should be opened, and va-
pors should be allowed to escape.

5. Protective garments and equipment (a
laboratory coat, protective goggles, and
gloves) should be worn or used to prevent
direct skin contact with formaldehyde.

6. Contact lenses should not be worn in the
gross anatomy laboratory.

7. The bucket at the end of the cadaver table
should be emptied frequently.

8. Excess fluid should be removed from the
cadaver bag with a sponge or by tilting the
table to drain it.

9. Nitrile gloves or 2 pairs of latex gloves should
be worn during cadaver dissection and dem-
onstration. Students who are allergic to latex
gloves should wear plastic gloves.

10.Pregnant students should minimize their
exposure to formalin. Models and three-
dimensional figures can often be used for
the study of anatomy, or anatomy courses
can be taken after the baby has been born.
At the beginning of the course, students
should be asked to report pregnancy and
to inform their teachers if they become
pregnant during the course. Pregnant
students should explain the likelihood of
their exposure to formalin and formalde-
hyde to their obstetrician. They should be
fitted with a mask approved for prevent-
ing formaldehyde exposure. They should
be advised to dissect and study the ca-
daver for periods no longer than an hour
at a time, and to take 15-minute breaks
between dissection sessions.

11.Asthmatic students should use a full-face
or half-face respirator during dissection.

Conclusion

Regardless of its toxic effects, formaldehyde
remains a popular choice of tissue fixative
because of its effectiveness, low cost, and
consistent results. Because of the toxic effects
of that agent, however, identifying a cost-ef-
fective, environmentally friendly alternative
is essential and far preferable to decreasing
hours spent learning or working in the gross
anatomy laboratory. £
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NEHA RADON RESISTANT NEW CONSTRUCTION
(RRNC) TRAINING OPPORTUNITY

Pho Shonld Apply?

Those with a genuine interest in expanding their knowledge and
commitment to obtainingand encouraging radon-resistant techniques
in new residential construction (particularly in those areas with high
radon risk potential). We are strongly encouraging joint applications
that involve a public/environmental health professional paired with a
building code official, zoning or planning department official, or an
interested builder or representative of a homebuilders association
from the same community. These individuals should be prepared to
serve as resources for residential construction activities in their area

for a minimum of one year.
Phat’

The National Environmental Health Association (NEHA) is ﬂ) 46 h .7

ing a 2% day (all id) training in Washi

sponsormg.a. = ) ( @pétises paid) training in .as O March 6-8, 2012. Tuesday, March 6, will be a travel day; please
DC. The training is designed to enhance your efforts to implement . : ; )

e AT Rt as B (RRNC). You will work with U.S arrive by 4:00 p.m. for a short evening session and reception. The

: - : th th :

EPA staff, NEHA field partners who have successfully implemented tc)la?rshmll dthe?v[me;tgu dayolth A7 §and s e
RRNC in their communities, local code officials and builders, other C e, LATCNLE.
national affiliate partners, and nationally-recognized instructors.

You will see specific examples of how to develop an effective, results- ‘}{ p /‘) fp %}k k [ y

oriented program. And, you will develop your own comprehensive
strategy to guide you in your efforts in promoting RRNC as part
of your radon risk reduction strategy. The training will include an
extensive overview of RRNC techniques and presentations on radon
health effects, including recent research.

Applications must be received by the close of business
on Friday, February 10. Participants will be notified by
Wednesday, February 15, if selected.

Applications must include:

e Name, position title, full mailing address, phone, fax, and

%O A/ 7 e-mail address.
y : e Brief description of your current or planned radon activities

By the end of this training you will be knowledgeable in the (include any organizations you are or will be working with).
technical components of RRNC and your state and local building e A description of the area to be served and the radon zone
code process. You will also acquire new skills to create consumer classification, if known, and approximate number of new
demand, build local coalitions, and work with other nonprofit residential construction building permits in the past year.
affiliates and organizations such as Habitat for Humanity and e Any previous radon or RRNC training you have received.
other homebuilder associations. You will use this knowledge e A brief statement indicating that you have the support of your
and these skills to develop a community action plan that contains management to undertake this program.

specific and measurable goals for your program.

Electronic applications should be e-mailed to: For questions:
Susan Peterson at speterson@neha.org Contact Susan Peterson at
(847) 563-8242 or
speterson@neha.org
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» SPECIAL REPORT

The 2011 Japanese Earthquake:
An Overview of Environmental

Health Impacts

A b St a Ct A magnitude 9.0 earthquake rupturing the Earth’s
crust nearly 130 km off the east coast of Japan on March 11,2011, triggered
a tsunami that reached the Japanese coast approximately 30 minutes later.
The combined effects of the earthquake and tsunami (known as the Tohoku
event) devastated the area of northeast Japan, resulting in widespread
infrastructure destruction, loss of life, and environmental contamination.
Perhaps the longest-lasting impact of the Tohoku event will result from the
damage to the nuclear power plants along the coast and the subsequent
release of radioactive elements into the environment. This article
describes the environmental impacts of the disaster and highlights the
interconnectedness among the core areas of environmental health including
air quality, water quality, weather/climate change, food safety, healthy
housing, waste/sanitation, infectious disease/vector control, radiation,
injury prevention, emergency preparedness, and toxicology. The purpose of
this article is to provide an overview of the spectrum of the natural disaster
and its environmental health impact to the human population. Future

scientific analysis may confirm or challenge the information presented here.

Introduction

On March 11, 2011, at 2:46:23 p.m., a mag-
nitude (M) 9.0 earthquake occurred approxi-
mately 130 km off the east coast of Japan
(U.S. Geological Survey [USGS], 2011). The
earthquake, known as the Tohoku event, was
the fourth-largest recorded since the advent
of modern seismometry more than 100 years
ago. The energy release was equivalent to an M
9.4 event including the subsequent faulting in
the following 25 minutes (Ishii, 2011). Along
with severe shaking of the island nation, the
earthquake triggered a tsunami affecting the
entire Pacific rim. The northeast coast of Ja-
pan, the region closest to the epicenter and
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facing the tsunami propagation direction, suf-
fered the most devastating effects with a wall
of water exceeding a height of 10 m in places.
In areas of subdued topography, the tsunami
raced several kilometers inland before reced-
ing, as evidenced by the moderate resolution
imaging spectroradiometer (MODIS) satellite
images (National Aeronautics and Space Ad-
ministration, 2011) (Figure 1).

The impact of the tsunami is readily ap-
parent from the extent of deposited silts and
sands that reached several kilometers inland,
over almost all the populated regions in the
images. Standing water and extensive sedi-
ments are seen throughout both cities in the
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bottom image (Figure 1). Many hundreds of
aftershocks, ranging into the mid 7s in mag-
nitude, have occurred and will continue to
occur over the better part of the coming year,
underscoring the instability of the situation.
The purpose of this article is to provide an
overview of the spectrum of the natural di-
saster and its environmental health impact to
the human population.

As the Earth is a dynamic planet, the
health and well-being of human society have
always been susceptible to impacts from
natural events. Earthquakes in particular
have a long history of significantly impact-
ing societies through direct effects of build-
ing collapse and infrastructure damage due
to ground shaking and subsequent disasters
such as fires and tsunamis. Earthquakes oc-
cur wherever stresses build up in the Earth’s
crust beyond its elastic breaking point (Stein
& Wysession, 2003). Stresses build relative-
ly quickly (thereby inducing earthquakes)
at tectonic boundaries where two or more
plates come in contact with one another. For
example, the San Andreas fault in Califor-
nia delineates where the Pacific and North
American plates slide against one another. In
addition to sliding against each other, a plate
also may be pushed beneath its neighbor in
a process known as subduction (Figure 2).
Many populous regions including much of
China, Japan, the Mediterranean, the Carib-
bean, Indonesia, South America, and western
North America including the San Andreas
fault in California are near plate boundaries
(DeMets, Gordon, & Argus, 2010) and thus
prone to significant seismic risk.

Because this article is meant to illuminate a
recent event, fewer scientific sources could be
used as references than we would normally
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FIGURE 1

Moderate Resolution Imaging Spectroradiometer (MODIS) Satellite
Images of Ishinomaki, Higashimatsushima, and Tagajo

False color satellite images. Top image taken several days before the earthquake and tsunami. Bottom image taken four
days afterwards. Red color shows vegetation. Dark blue is water. Buildings, pavement, and other artificial structures are
white to light bluish hues depending on the reflectivity of the surface. Silts and sands are brown and brownish-gray.
Images courtesy of NASA/GSFC, MODIS rapid response.

prefer. Moving forward, more in-depth sci-  will undoubtedly occur. Many of these future
entific analyses of the environmental health  analyses and findings are likely to confirm or
significance and impact of the Tohoku event  challenge the information presented here.

Geological Setting of
Earthquake and Tsunami

The country of Japan sits at the junction
of several converging tectonic plates (Fig-
ure 3). Notably, the Pacific plate subducts
below (is pushed underneath) northern
Honshu along the Japan trench at a rate
of 93 mm/yr., while the Philippine plate
subducts beneath southern Honshu along
the Nankai trough at a rate of 58 mm/yr.
(DeMets et al., 2010). As the plates sub-
duct they tend to lock with the overriding
plate, thereby building up tectonic strain.
When the strain becomes larger than the
strength of the locked fault surface, the
fault causes an earthquake. The magni-
tude of the event depends on both the area
of the strain and the amount of slip along
the interface. The M 9.0 Tohoku event oc-
curred along the Pacific plate. The fault
rupture area was nearly 400 km long and
150 km wide (Ishii, 2011; USGS, 2011)
with slip as great as 32 m (Geospatial In-
formation Authority of Japan, 2011). A
portion of the northeastern Honshu per-
manently shifted more than 4 m eastward
and dropped three-quarters of a meter
downwards (Geospatial Information Au-
thority of Japan, 2011).

The Tohoku earthquake was felt around
the world, and three traces of a seismogram
recorded at Southern Illinois University in
Carbondale, Illinois, show ground move-
ment in three perpendicular directions
(Figure 4). Four distinct arrivals can be
observed: Direct P and S along with Love
and Rayleigh surface waves. The spacing
in time arises from the waves traveling at
different speeds. All waves hit Japan within
a minute. The extended-duration, large-
amplitude shaking arose from the surface
waves (Figure 4).

Because shallow subduction occurs along
deep ocean trenches and entails a signifi-
cant amount of vertical motion, a resulting
earthquake can transmit energy efficiently
into the water column above, leading to a
tsunami. In the open ocean, a tsunami trav-
els at a speed of roughly 800 km/hr. with
an amplitude of less than a meter. As the
wave enters shallow water, however, the
increased drag on the seafloor slows the
wave and amplifies crest height, potentially
reaching tens of meters in height (Stein &
Wysession, 2003).
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Infrastructural and
Environmental Impact

The country of Japan has a long history of
deadly earthquakes and their effects (e.g.,
tsunamis and fires) and has spent consider-
able resources over the last several decades in
advancing engineering and safety given the
earthquake danger. In the face of the Tohoku
event, notable successes are visible in these ef-
forts, such as tsunami warnings and infrastruc-
ture that did not lend itself to widespread fires.
Without either protection in place, the num-
bers of deaths and degree of damage would
undoubtedly have been far higher, such as the
1923 M 7.9 Kanto earthquake that killed well
over 100,000 people and left much of Tokyo
in ashes and ruin (De Boer & Sanders, 2005).

Despite these advances, extensive damage
occurred to infrastructure from the Tohoku
event, with impacts to human health both
immediately and into the foreseeable future.
As of May 12, 2011, the death toll stood at
14,998 with an additional 9,761 people
still missing (Japan National Police Agency,
2011). The number of homeless is estimated
in the hundreds of thousands (Showstack,
2011), with over 163,000 people living in
temporary shelters as a result of evacuations
following the disasters (Reuters, 2011a).
More than 46,000 buildings were damaged or
destroyed (Reuters, 2011a).

Damage to roads and railroad lines dis-
rupted relief efforts; shelters lacked adequate
food and water for several days (Magnier &
Demick, 2011; National Public Radio, 2011).
Three weeks after the earthquake, high-speed
rail service had been restored to all but two
lines (Fountain, 2011) but train service
continued to be affected by rolling electri-
cal blackouts (White, 2011). Airports were
closed immediately following the quake al-
though all but the airport in Sendai reopened
within a few days. The Sendai airport was im-
pacted by the tsunami and after four weeks
was able to partially reopen to commercial
traffic (Fackler, 2011). In addition, all major
ports were closed right after earthquake; 15
ports in the immediate disaster area remained
closed while the rest of the nation’s ports re-
opened within several days (Manila Bulletin
Publishing Corporation, 2011). As of May 6,
2011, the remaining ports were provisionally
functional although some were still limited to
emergency aid transports (Inchcape Shipping
Services, 2011).
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FIGURE 2

Diagram of a Subduction Zone
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When the stress in the deformed plate becomes larger than the strength of the fault, the fault breaks, releasing the
strain in the form of an earthquake. The upper side of the fault moves upwards, displacing water above, potentially

Communication largely remained in-
tact; phone and Internet services were only
briefly interrupted. Within hours, people in
affected areas were able to use technology
to communicate with people in unaffected
areas (Vijayan, 2011).

The earthquake and tsunami also affect-
ed water service. One irrigation dam failed
as a result of the earthquake, and six more
had shallow cracks on their crests (Chinese
National Committee on Large Dams, 2011).
The Japanese Ministry of Land, Infrastruc-
ture, Transport and Tourism reported that
about 50 sewage treatment plants had been
damaged. No count has been given of the
number of drinking water systems affected
(Jaffe, 2011), although some estimates of the

number of people that may have been with-
out drinking water run as high as one million
(Showstack, 2011).

Electrical service was interrupted, and elec-
trical shortages including rolling blackouts
were still occurring more than three weeks
after the earthquake. Electrical shortages
were exacerbated by the fact that Japan does
not have a unified national electrical power
grid and uses 50-hertz and 60-hertz systems
that are incompatible (Williams, 2011). Elec-
trical production was also disrupted due to
damage to numerous nuclear reactors.

A new concern not encountered in previ-
ous events in Japan or elsewhere following
an earthquake is severe damage to nuclear
power plants that could result in deleterious
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Tectonic Map of Japan
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health effects from the release of radia-
tion into the atmosphere, hydrologic cycle,
or soils. Fifteen nuclear power plants un-
derwent emergency procedures during the
earthquake, with four remaining closed for
an extended period of time (Reuters, 2011b).
All plants withstood the initial shaking and
were able to successfully insert control rods
into the core to halt uranium fission. Prob-
lems at two of the power plants soon devel-
oped, however. The most worrisome problem
was that reactors at the Fukushima-Daiichi
power plant were impacted by the tsunami.
When the 14-meter waves topped a sea wall
designed to withstand only a 5.7 m tsunami,
the entire plant was flooded (Cyranoski,
2011). The flooding irreparably damaged the
diesel backup generators that supply coolant

(fresh water) during emergencies. Without a
continual supply of fresh coolant, the decay
of nonuranium products that have built up
in the system will boil off the coolant water
and eventually heat the fuel pellets past their
melting point, causing a meltdown. Coolant
is always needed in nuclear reactors because
fission occurs spontaneously even when con-
trol rods are inserted and the reactor is shut
off, causing heat to build up in the cladding,
fuel, and the reactor core. If uncontrolled, the
heat can lead to explosions (Shults & Faw,
2008). Following explosions at the plant,
an area of 20 km surrounding the plant was
placed under mandatory evacuation, and an
additional area up to 30 km surrounding the
plant was designated a voluntary evacuation
area; these evacuation areas are much smaller

than the United States’ recommended 80 km
evacuation zone (BBC News, 2011a).

The International Atomic Energy Agency
(IAEA) has established a measurement tool,
the International Nuclear and Radiological
Event Scale (INES), to rank the safety signifi-
cance of release of radioisotopes from various
incidents. The scale ranges from 0 (no safety
impact) to 7 (highly dangerous). The level 7
criteria indicate “widespread health and en-
vironmental effects [and] external release of
a significant fraction of reactor core inven-
tory (International Atomic Energy Agency
[TAEA], 2008).” Event ratings at the Fukushi-
ma-Daiichi plant originally were computed
for individual reactors, rating them as 5, but
on April 12, 2011, the disaster was upgraded
to 7 because the accidents were considered as
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FIGURE 4

Seismogram Recorded at Southern lllinois University, Carbondale, lllinois
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Three seismogram traces show ground shaking in east-west (top), north-south (middle), and vertical (bottom) directions. Major seismic arrivals carrying the bulk of the energy are easily

a single event (IAEA, 2011a). The same rat-
ing of 7 was given to the nuclear disaster at
Chernobyl, Russia, in 1986. Reasons for the
upgrade include the fact that the Japanese
Nuclear and Industrial Safety Agency and the
Japan Nuclear Safety Organization indicated
the following:

The value representing radiation impact,

which is converted to the amount equiva-

lent to Iodine-131, exceeds several tens of
thousands of tera-becquerels (of the order
of magnitude as 10" Bq)...[and]...this re-
sults in the value corresponding to Level

7 of INES rating (Ministry of Economy,

Trade, and Industry, 2011).

Although the Fukushima accident has the
same rating as the Chernobyl accident, “the
amount of discharged radioactive materials
is approximately 10% of the Chernobyl ac-
cident (Ministry of Economy, Trade, and In-
dustry, 2011).”
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Evidence indicates that damaged fuel rods,
either spent rods in cooling ponds or rods in
the core of one or more of the reactors, have
been the source of environmental contamina-
tion by radioactive isotopes of iodine and ce-
sium. Radioactive material was released into
the air and water, with about 11,500 tons of
radioactive water released into the ocean on
April 4, 2011 (IAEA, 2011b), raising global
concerns about possible contamination of
fish and other sea life.

Environmental Health Impacts

The Tohoku disaster has relevance in each
of the 11 core areas of environmental health
identified by Ratnapradipa and co-authors
(2011): air quality, water quality, weather/
climate change, food safety, healthy housing,
waste/sanitation, infectious disease/vector
control, radiation, injury prevention, emer-
gency preparedness, and toxicology. This

disaster highlights how many of these core
areas overlap and interconnect.

Air Quality

Although widespread fires did not occur
following the earthquake, localized areas
burned for days, such as the fishing village of
Kesennuma (Russian Television, 2011). Be-
cause no widespread fires followed the earth-
quake, the impact on air quality was largely
limited to particulate from rubble immediate-
ly following the earthquake and radioactive
fallout from the explosions and emissions at
the nuclear reactors.

Water Quality

As previously stated, sewage treatment fa-
cilities were damaged by the earthquake and
tsunami, and hundreds of thousands of peo-
ple were immediately without adequate safe
drinking water. Damage and destruction of




water treatment and sewage systems increase
the likelihood of outbreaks of cholera and
typhoid, although outbreaks are less likely
to occur in developed countries. Outbreaks
of gastrointestinal illnesses are more likely
among crowded survivors in temporary
shelters. The National Travel Health Net-
work and Centre of Britain’s April 7, 2011,
clinical update advised people traveling to
Japan that the “...flooding, stagnant wa-
ter, and contamination of water supply are
conducive to development of diseases such
as salmonellosis, Campylobacter infection,
shigellosis, hepatitis A and E, and intestinal
parasites including Giardia and Cryptospo-
ridium (National Travel Health Network and
Centre, 2011).” In addition, traces of radio-
activity were detected in drinking water in
several prefectures, including Tokyo (Hur,
2011; TAEA, 2011c¢).

Weather/Climate Change

The unusually cold weather at the time of
the earthquake brought heavy snows to some
affected areas and added to the difficulties
faced by survivors, as many were homeless or
in emergency shelters immediately following
the Tohoku event. Without electricity, many
were without heat.

Food Safety

Food shortages in affected areas were a great
concern immediately following the disas-
ter. Failure of electrical service resulted in
large amounts of rotting food in warehouses
(Makinen, 2011), and damage to transpor-
tation routes meant that food delivery was
difficult immediately following the disaster.
The largest continuing food safety concerns
relate to radiological contamination of both
land and sea. Radiation levels exceeding legal
limits were found in milk and certain vegeta-
bles (notably leafy greens such as spinach) in
areas as far away as 120 km from the Fuku-
shima plant (Hur, 2011; IAEA, 2011d; Olsen
& McDonald, 2011).

Fish consumption in Japan is expected
to drop for the next several months due to
a combination of factors. Prior to these di-
sasters, Japan was second only to China in
per capita consumption of fish (Zabarenko,
2011). Japan’s fishing industry was heavily
impacted by the tsunami. Several fishing vil-
lages were destroyed, thousands of coastal
fishing vessels were lost, and shellfish and

aquaculture sites and processing plants were
destroyed (Ydstie, 2011), decreasing physi-
cal capacity to produce, harvest, and process
seafood. In addition, human bodies were
washed out to sea and unrecovered, which
may have a psychological impact on fish
consumption. Potential radioactive contam-
ination of sea water is also a concern, given
the contamination of seafood. Monitoring of
fish indicated that elevated levels were be-
ing recorded in sand lance as early as April
4, 2011 (TIAEA, 2011le). Not only did ra-
dioactive wastewater leak directly from the
damaged reactor to the sea for several days
(Brumfiel, 2011), but the immediate im-
perative to move coolant through the reac-
tor resulted in deliberate dumping of 10,000
tons of radioactive wastewater into the
ocean (Butler, 2011). The prevailing wind
direction also carried airborne radioactive
contamination out to sea. The contaminated
seawater dumped into the ocean may lead
to radioactive bioaccumulation in fish and
shrimp, which if eaten by local residents,
may lead to increased human radiation ex-
posure (Friis, 2007).

Healthy Housing

The tsunami completely engulfed large areas
of coastline. Some villages were completely
destroyed and many homes were damaged.
Homes that withstood the tsunami waves
will be faced with issues typical of flooding,
including structural damage, mold and mil-
dew growth, removal of contaminated mud
and dirt, and seawater-specific issues such
as groundwater well contamination. In ad-
dition, many homes that were undamaged
by the earthquake and tsunami are within
the radiological evacuation zone and are
therefore uninhabitable at present. It may
be necessary to pass emergency laws allow-
ing demolition crews to knock down homes
and structures thought to be too damaged to
repair, without first contacting the property
owner (Makinen, 2011). Estimates for re-
building have been as much as $310 billion
(BBC News, 2011b).

Waste/Sanitation

The Japanese traditionally cremate their
dead, but with damage to crematoria, im-
passible roads, and electrical outages, the
cremation of more than 12,000 bodies, per-
haps even twice that number, cannot occur

immediately. Instead, human remains have
been temporarily placed in mass graves, with
the intention to eventually exhume and cre-
mate them. This may take up to several years
(Russian Television, 2011).

Disposal of the debris from the earth-
quake and the tsunami is very problematic.
Much of it is contaminated with mud and
dirt, which may carry harmful bacteria or be
tainted with PCBs or asbestos. As the piles
of debris begin to dry, asbestos may become
airborne (Makinen, 2011). Decaying waste
may also lead to increases in insects and oth-
er pests, further threatening human health.
Another concern is that the debris may fer-
ment and ignite (Makinen, 2011). The sheer
amount of waste resulting from the disas-
ter, estimated at over 80 million tons, is a
logistical problem that extends beyond the
zones directly impacted due to the limited
space for landfills (Makinen, 2011). Waste
in Tokyo began to accumulate because in-
cinerators were affected by the power supply
problems (Makinen, 2011).

Infectious Disease/Vector Control
With evacuees concentrated in schools and
other relief shelters, epidemics such as influ-
enza pose a real threat. Rotting food in ware-
houses, mass graves, and decaying debris all
increase the likelihood of insect and other
pest infestations, which may serve as vectors
for human disease.

Radiation

Emergency personnel working to restore
safety functions to the damaged nuclear reac-
tors have had direct exposure to radiation. In
response to the Fukushima disaster, the Japa-
nese Health Ministry raised the legal limit of
emergency radiation exposure for workers
from 100 to 250 millisieverts (mSv) (Pinoy
Global Online News, 2011). Two workers
were exposed in excess of 200 mSv, with
one receiving 240.8 mSv of radiation (Pi-
noy Global Online News, 2011). That dose
is slightly below the 250-1000 mSv acute
radiation sickness exposure level, in which
some people suffer from nausea, loss of ap-
petite, and bone marrow, spleen, and lymph
damage (Sherer, Visconti, & Ritenour, 2006).
It is important to note that exposure received
by this individual was in minutes rather than
years, which means that the human body has
less time to repair acute cellular damage than
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when it receives chronic exposure (over a
period of years) (Sherer et al., 2006). Acute
exposure to high doses of radiation may di-
minish effective cellular repair mechanisms
and may exacerbate somatic (in the person)
and genetic (in their biological offspring) ra-
diation effects (Sherer et al., 2000).

From a human health perspective, Io-
dine-131 is problematic because it is readily
absorbed by the thyroid gland, which can
lead to diminished function and tumor de-
velopment (Arena, 1971; Eaton & Klaassen,
1996; Sherer et al., 2006). Cesium-137 is eas-
ily absorbed by the skeletal system, and with
a half-life of 30 years, this isotope results
in long-term, unwanted chronic exposure,
which may lead to bone necrosis and cancer
(Arena, 1971).

Injury Prevention

Although drowning due to the tsunami is
responsible for most of the fatalities (Healy,
2011), many also died from physical trau-
ma including head wounds and crushing
wounds resulting from the earthquake and
the tsunami. Building codes designed to
withstand earthquakes undoubtedly pre-
vented many more injuries and death from
building collapse. For comparison, although
the January 12, 2010, M 7.0 earthquake in
Haiti was 1,000 times smaller than the To-
hoku quake, over 230,000 people died in
the Haiti quake, primarily from building
collapse (Bilham, 2010).

Emergency Preparedness

Japan has done much as a nation to prepare
for earthquakes and tsunamis with tsunami
warning systems and building codes to pro-
mote safety during seismic events. Japan
was seemingly unprepared, however, for the

damage to nuclear reactors and the failure of
emergency backup systems. This nuclear di-
saster largely overshadowed responses to ad-
dress the immediate needs of individuals in
the earthquake and tsunami areas, many of
whom were still without adequate food, wa-
ter, and shelter several days after the event.

Toxicology

As with many severe flooding situations,
harmful substances released directly into
the environment can cause large-scale con-
tamination of water and land. Contami-
nants such as fuel products and pesticides
are likely present in areas inundated by
the tsunami flood waters (Centers for Dis-
ease Control and Prevention, 2005). The
cardinal rules of toxicology involve the
relationship between dose and response.
If no exposure occurs, then dose is irrel-
evant, but if exposure does occur, dose is
paramount in determining possible health
effects and treatment for the exposed popu-
lation (Eaton & Klaassen, 1996). Because
population exposure has occurred in the
Tohoku event, the problem regarding ef-
fective treatment and long-term population
monitoring hinges on determining exact
individual doses for everyone exposed to
toxic substances and radiation both from
the Tohoku event and the Fukushima-Dai-
ichi nuclear power plant accident.

Vulnerable Populations

As with any environmental health concern,
certain populations are more at risk for nega-
tive health consequences from environmental
exposures than others. Radiological and toxi-
cological exposures are assessed in terms of
both the volume and duration of the expo-
sure. Emergency workers are at risk for acute,

high-volume doses, while those living in and
around the evacuation zones are at risk for
low-to-moderate volume over a prolonged
period of time. Physical characteristics such
as age are also risk factors. Pregnant women
and infants are at higher risk than the general
population due to the potentially negative de-
velopmental impact of higher concentrations
entering smaller bodies. Likewise, the young-
er population is more at risk for chronic low-
dose radiation exposure than the elderly.

Conclusion

The combined effects of the earthquake and
tsunami that devastated the area of northeast
Japan resulted in widespread infrastructure
destruction, loss of life, and environmental
contamination. Perhaps the longest-lasting
impact of the Tohoku event will result from
the damage to the nuclear power plants along
the coast and the subsequent release of radio-
active elements into the environment. The
impacts were both immediate and local as
they related to loss of life, injuries sustained
during the disaster, displacement due to
building damage, and food and water short-
ages. In addition, the disaster will continue
to have long-term environmental impacts
that extend beyond the immediate destruc-
tion zones, particularly as they relate to ra-
diological and toxicological contamination.
Environmental health professionals will have
much to learn from the study of and response
to this disaster. @%
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Environmental Health
Internship Essentials

Editor’s Note: NEHA strives to provide up-to-date and relevant
information on environmental health and to build partnerships in the
profession. In pursuit of these goals, 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’ objective is to strengthen the role of
state, local, 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 services being
developed through EHSB include access to topical, relevant, and scientific

information; consultation; and assistance to environmental health specialists,

represent the views of the CDC.

sanitarians, and environmental health professionals and practitioners.

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

CDC’s Summer Program in Environmental Health is a 10-week internship

for students majoring in environmental health.

he Centers for Disease Control and
T Prevention (CDC) Summer Program

in Environmental Health (SUPEH)
provides students in academic programs
accredited by the National Environmental
Health Science and Protection Accreditation
Council (EHAC) an opportunity to experi-
ence environmental health practice at the lo-
cal, state, and federal levels. The internship
exposes students to the aspects of the envi-
ronmental health profession, from hands-on
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activities in the field to environmental health
management in the office. Typically, the in-
ternship is the students first glimpse into
the real-world application of environmental
health science.

As interns, we recognized early on that
environmental health practitioners must
possess a wide range of competencies to be
effective at promoting and improving envi-
ronmental health. Based on observations dur-
ing our internship, we recognized a need to

ADVANCEMENT OF THE PRACTICE

» DIRECT FROM CDC ENVIRONMENTAL HEALTH SERVICES BRANCH

Alex Choo
Jacob Gerke
Victoria Sellers
Maha Syed

continually develop not only technical skills
and abilities but also competencies as well-
rounded professionals. Those competencies
fall under the three categories identified by
the Environmental Health Core Compe-
tency Project: assessment, management, and
communication (American Public Health
Association and National Center for Environ-
mental Health, Centers for Disease Control
and Prevention, 2001). This column gives
our unique perspectives as four environmen-
tal health interns who experienced, for the
first time, general environmental health prac-
tice through the eyes of practitioners.

Technical

Academic environmental health curriculums
provide instruction in the broad technical
areas of the field, such as food protection
and water quality. Understanding the vari-
ous areas of the science helped us to think
critically and analyze complex situations, as
we realized practitioners do not always en-
counter “textbook” cases. We found this to
be especially true when we conducted facil-
ity inspections during which interrelated
environmental factors were found. All of
the broad topics we learned from our course
work could be applied in one facility on an
inspection. When attempting to solve health
problems, environmental health profession-
als must take a systems-based approach,
consider the environment as a whole, and
understand the relationship and connections
between contributing factors.

Assessment
Practically every field activity was an ex-
ercise in assessment and a reminder about



Alex Choo (left), Maha Syed, and Victoria Sellers (right) prepare for a community-based vector
control activity.

the complexity of environmental health
problems. During inspections, we used the
combination of visual observations and
sampling to inform stakeholders about po-
tential health risks. Completing our proj-
ects required analysis of data collected from
investigations, inspections, and interviews
with subject-matter experts to make a cor-
rect assessment. The experience taught us
that environmental health professionals
generate a significant amount of data and
consideration must be given to how the data
can be used to ensure that accurate informa-
tion is conveyed to the public.

Management

Early in the internship, we developed an ap-
preciation for the fact that environmental
health professionals not only work in the
field but also have responsibilities in the
office. We received an introduction to the
work that happens somewhat “behind the
scenes.” While we were not involved with
budgeting and supervising, we did have an
opportunity to learn about aspects of other
management activities. We realized the im-
portance of accurate reporting, recording,
and documenting work. Project assign-
ments required us to solve problems, meet
deadlines, and collaborate with coworkers.
The assignments also provided insight into
other important aspects such as managing
relationships with coworkers and being or-
ganized and proactive.

Communication

Whether written or spoken, in the field or of-
fice, communication was a common theme
with every internship activity. During field ex-
periences, we learned that clearly explaining
results and findings to ensure risks are under-
stood is critical. This lesson was reinforced by
the potential for serious health consequences
if inspection or investigation results were mis-
interpreted. We were able to practice public
speaking by providing training, giving presen-
tations, and attending seminars and workshops.
In addition to verbal expression, we discovered
the importance of forming effective health mes-
sages in writing. The take-home message was
that environmental health professionals must
effectively relay the results of their activities to
best benefit the public and preserve health.

A Great Opportunity

The SUPEH program provided opportuni-
ties for us to get out in the field, work with
practitioners, and learn about environmental
health practice in a comprehensive fashion.
We worked closely with our supervisors,
mentors, and peers, developing lasting rela-
tionships and gaining vital skills that we will
benefit from in the future as environmental
health professionals. The goal of an intern-
ship is to provide students with experience
through a comprehensive introduction to a
professional career. We witnessed firsthand
how a challenging, well-rounded intern-
ship can have a significant impact on future

Jacob Gerke directs an environmental health
emergency response exercise.

environmental health practitioners in terms
of professional growth and future career
goals. We encourage environmental health
interns and supervisors to seek or provide in-
ternships that allow the student the benefit of
experiencing all that an environmental health
professional encounters.

More information about SUPEH is available
at www.cde.gov/nceh/ehs/supel/. CDC also
offers other environmental health internship
opportunities, such as the Collegiate Leaders
in Environmental Health, for students major-
ing in environmental studies, engineering,
chemistry, biology, ecology, or related fields.
Learn more at www.cdc.gov/nceh/ehs/Work-
force_Development/internship.htm. @8

Corresponding Author: Summer Program in
Environmental Health, Environmental Health
Services Branch, Division of Emergency and
Environmental Health Services, National Cen-
ter for Environmental Health, CDC, 4770 Bu-
ford Highway, N.E., M.S. F-60, Atlanta, GA
30341. E-mail: ehsb@cdc.gow.
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Editor’s Note: The NEHA Government Affairs program has a long
and productive association with the National Conference of State Legislatures
(NCSL).The organizations have worked together on any number of legislative and
policy areas that directly impact the environmental health profession. One of the
keys to the successes of the NEHA/NCSL collaboration has been the recognition
of the fact that often some of the most significant legislative and policy initiatives
related to environmental health occur in state legislatures. The states have, in a
very real sense, been the innovators in developing new programs and practices.
They serve as laboratories to test new programmatic approaches to some of
our most pressing environmental health problems, and those successful state
programs have often been the framework for subsequent national policy.

In recognition of this fact, we have asked Doug Farquhar from NCSL to
provide an overview of state environmental public health legislative activity.
The column highlights some of the legislative work being done in topic
areas that are of the most pressing public concern. It provides summary
information in the areas of children’s environmental health; indoor air
quality; and exposure hazards related to lead, mercury, asbestos, and
pesticides. Additionally, some of the newer legislative activities concerning
radon and biomonitoring are presented.

Doug Farquhar, program director for NCSI’s Environmental Health Program,
has worked with NCSL since 1990. Mr. Farquhar directs program development,
management, and research for the Environmental Health Program. These
projects encompass consultation and policy analysis of state and federal
policies and statutes, regulations, and programs regarding environmental

health and related topics for state legislatures and administrative programs.

he 2011 legislative cycle was even
T more challenging than in previous
years. The new Republican majorities
reduced taxes in many states, which are fac-

ing huge budget shortfalls because the federal
stimulus funds have run out. Beginning in
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January 2012, 38 states and Puerto Rico have
reported a combined $91 billion shortfall. This
shortfall, on top of shortfalls for the past sever-
al years, means even less money for programs.

Since the Great Recession began, state
legislatures have cut $510 billion from their
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State Legislative Update:

budgets. Adding the $91 billion in additional
necessary cuts brings the total to $600 billion
since FY 2008, or half of the $1.2 trillion that
the congressional supercommittee was seek-
ing to cut from the federal budget.

But unlike the federal government, the
states do not have to pay for social security
or defense. Instead they have the big ticket
items of education (both higher education
and K-12), corrections, transportation, and
Medicaid reimbursement. These programs
take the largest share of the pie and are most
likely to see the largest cuts.

On the one hand, environmental health is
seen as an “enterprise operation” because of
the fees most of its programs generate. Since
environmental health receives fewer general
funds appropriations, it is less likely to suffer
from general fund cuts. On the other hand,
environmental programs often are anathema
to most Republicans, who now control the
legislatures in 26 states and the legislature and
governors’ offices in 21. Democrats control the
legislature in 15 states, with the control being
split in the remaining 8 (Nebraska has a non-
partisan legislature). After the November 2011
elections (where Mississippi, New Jersey, and
Virginia elected legislators, along with a hand-
ful of special elections), Republicans have a
3,973 to 3,324 legislative seat advantage over
Democrats. The 2012 legislative sessions will
see the most Republicans ever, with more state
governments being controlled by Republicans
than ever before.

In these tough times we are seeing state
environmental health programs being dis-
mantled, but not by legislative fiat. Rather,
legislatures are cutting budgets where they
can and streamlining policy if possible. State
legislatures are not eliminating environmental



health protection. They are simply forcing
the state to do more with less, a mantra that
many state agencies pass onto their local en-
vironmental health departments.

Environmental Health
Legislation
As with the 2009 and 2010 legislative ses-
sions, having a less robust economy or
more conservative elected officials does not
translate into less legislation. During the
2011 legislative sessions, 1,096 bills on en-
vironmental health were introduced in 48
states, Puerto Rico, and Washington, DC.
New York and New Jersey proposed the
greatest number of laws, with New York
proposing 226 bills and New Jersey propos-
ing 130. Only Idaho and Wisconsin did not
introduce any environmental health-relat-
ed legislation.

By October, 131 laws had been enacted in 40
states. And in half the states, bills introduced
in 2011 can carry over into the 2012 sessions.

Air Quality

Indoor

Sixteen laws were passed in Arkansas, Cali-
fornia, Illinois, Kentucky, Maine, Maryland,
Michigan, New Hampshire, Oregon, and Vir-
ginia. Of those laws, six are devoted to radon
issues, two are related to mold, and three are
related to smoking.

Radon

IL H 141 amends the Illinois Radon Aware-
ness Act to require landlords to inform
tenants and potential tenants of the presence
of a radon hazard, if one is discovered after a
radon test is conducted. The amendment ap-
plies only to “units located below the third
story above-ground level.” Maine passed
three laws regarding radon. Notably, ME H
783 requires landlords to have rental build-
ings tested for radon prior to March 1, 2014,
and afterward once every 10 years.

Mold

VA H 1768 holds tenants responsible for con-
tinuing to make rental payments in units where
the landlord has deemed it necessary to tem-
porarily relocate the tenant to perform mold
mitigation activities. The temporary removal
of the tenant from the rental property does not
give the tenant the right to end the lease.

Smoking

CA $332, titled Rental Dwellings: Smoking, al-
lows landlords to forbid tenants from smoking
inside or outside of a rental unit, or anywhere
on the rental property. Similarly, ME H 802 re-
quires landlords to inform tenants of areas of
a rental property where smoking is forbidden,
which may include the inside of a rental unit
or any other areas on the rental property.

Outdoor

New York and Tennessee both passed laws
related to the relationship between smok-
ing and outdoor air quality. NY A 5516 bans
smoking in outdoor areas of Metropolitan
Transportation Authority rail stations. TN S
1936 allows local governments to ban smok-
ing on the campuses of hospitals or public
outdoor areas near a hospital.

Asbestos

Six laws in Alabama, Connecticut, Georgia, New

Jersey, Utah, and Wyoming were passed to ad-

dress issues related to asbestos. Of those six,

three of the laws passed related to liability issues.
Of note, NJ SJR 24 identifies September 26

as Mesothelioma Awareness Day.

Bed Bugs

The renewed presence of bed bugs has be-
come increasingly worrisome to states and
the public.

Arizona enacted AZ S 1306, which requires
landlords to supply informational materials
regarding bed bugs to tenants and forbids land-
lords from leasing properties infested with bed
bugs. Tenants may not bring items into a leased
property that have been infested and must in-
form their landlord if they find an infestation
in their home. The requirements of the statute
do not apply to leases of single-family homes.

Ohio has found that bed bugs represent a
growing threat to the state. In response, Ohio
has enacted OH HR 31, which asks the U.S.
Environmental Protection Agency (U.S. EPA)
to grant an emergency exemption for the use
of propoxur, an insecticide, in Ohio.

Biomonitoring and Health
Tracking Systems

Nebraska and Oregon each passed one law
related to biomonitoring and health track-
ing systems. Nebraska passed NE L 591, which
compels the department of health and human
services with the creation of a syndromic

1096 bills proposed in 48 States and
Washington, DC: Alabama (5), Alaska
(5), Arizona (10), Arkansas (11), Cali-
fornia (36), Colorado (3), Connecticut
(82), Delaware (2), Florida (27), Georgia
(11), Hawaii (48), lllinois (52), Indiana
9), lowa (32), Kansas (5), Kentucky
(9), Louisiana (4), Maine (25), Maryland
(81), Massachusetts (44), Michigan (8),
Minnesota (16), Mississippi (20), Mis-
souri (10), Montana (9), Nebraska (7),
Nevada (2), New Hampshire (12), New
Jersey (130), New Mexico (3), New York
(226), North Carolina (6), North Dakota
), Ohio (6), Oklahoma (16), Oregon
9), Pennsylvania (11), Rhode Island
5), South Carolina (14), South Dakota
), Tennessee (25), Texas (21), Utah (6),
Vermont (13), Virginia (36), Washington
(19), West Virginia (14), Wyoming (6),
and Washington, DC (2).

131 laws enacted in 40 states: Ala-
bama (1), Arizona (4), Arkansas (6),
California (4), Colorado (1), Connecticut
(3), Delaware (2), Florida (1), Georgia
(4), Hawaii (2), lllinois (8), Indiana (3),
Kansas (2), Kentucky (1), Louisiana (2),
Maine (12), Maryland (9), Michigan (1),
Minnesota (1), Mississippi (3), Montana
(4), Nebraska (2), New Hampshire (3),
New Jersey (2), New Mexico (1), New
York (3), North Carolina (2), North Da-
kota (3), Ohio (1), Oregon, (7), Rhode
Island (2), South Dakota (2), Tennessee
(5), Texas (2), Utah (2), Vermont (2), Vir-
ginia (13), Washington (2), West Virginia
(1), and Wyoming (2).
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surveillance system. The law creates a means
to track and report a variety of public health
information.

OR S 107 permits the health authority to
release information from the immunization
registry and tracking and recall system for
purposes of public health assessment and
evaluation, including lead screenings.

Bisphenol A (BPA)

Five laws in Connecticut, Delaware, Maine,
and Maryland were passed to address the
use of BPA in certain products. Connecticut
forbids the chemical’s use in thermal receipt
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paper and cash register receipt paper via CT
S 210. The law becomes effective October 1,
2013. Delaware bans the chemical from use
in food and beverage containers for children
via DE S 70. Maryland passed MD H 4 and
MD S 151 to prevent the use of BPA in con-
centrations exceeding 0.5 parts per billion
(ppb) in containers for infant formula. The
laws also prevent the state from buying infant
formula containers that contain concentra-
tions of BPA greater than 0.5 ppb.

Utah passed UT HJR 24 to conduct a num-
ber of studies, including a study of whether
the state should ban BPA.

Carbon Monoxide

AR H 1385 created Act 146, which requires
that homes built after January 1, 2012, in
Arkansas be equipped with a low-voltage car-
bon monoxide detector on each floor.

CT H 5326 enacted Public Act 11-248,
which requires that all public and private
school buildings be equipped with carbon
monoxide detectors.

Children’s Environmental
Health

Eleven laws were passed in nine states to ad-
dress environmental health issues pertaining
to children.

Although several states attempted to pass
restrictions on smoking in motor vehicles
while children are passengers, only Arkan-
sas was able to do so successfully. AR S 1004
passed as Act 811, which forbids smoking in
a motor vehicle when a child under 14 years
of age is present. The previous version of the
law forbade smoking in a motor vehicle with
a child under six years of age.

CO S 12 allows students to carry certain
medications while in a public school, so long
as the student has a treatment plan for a valid
health condition or the school board has oth-
erwise created a policy to allow students to
carry medications. Similarly, Texas passed TX
S 27 that mandates school districts and open-
enrollment charter schools to create plans for
the treatment of students who are susceptible
to anaphylaxis.

Florida, Georgia, and Illinois passed laws
to restrict smoking within the context of
public schools. FL S 1430 allows school dis-
tricts to limit smoking “on school district
property.” Likewise, GA HR 497 encourages
“local school systems and schools” to forbid
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smoking on school campuses and to educate
students about the harmful effects of smok-
ing. IL S 1669 limits the circumstances under
which a person may be permitted to drive a
school bus, and, among other requirements,
forbids smoking in vehicles.

Maryland, Maine, and Illinois have also
passed laws to protect children from heavy
metals. MD H 145 bans the manufacture or
sale of children’s jewelry that contains cadmi-
um in concentrations greater than 0.0075%
by weight. The law comes into effect on July
1, 2012. IL S 1943 amends the Lead Poison-
ing Prevention Act to create new standards
for warning labels regarding lead-containing
items. ME S 89 widens the availability of lead
testing for children.

Fertilizers

New Jersey and Washington each enacted one
law related to the use of phosphorus-contain-
ing fertilizers. NJ A 2290 creates limits and
guidelines for “the application, sale, and use”
of fertilizers containing nitrogen and phos-
phorus. The law also creates a certification
program for professionals who apply fertil-
izer. WA H 1489 limits the sale and use of
fertilizers containing phosphorus.

Food Safety

Forty-one states proposed 169 laws designed
to address food safety issues. Ultimately, 30
laws were passed in 22 states, far more laws
than were passed in any other issue area, in-
dicating a heightened interest in addressing
food safety standards.

Mlinois passed a major food safety bill in
the form of IL S 1852, which amends the
Food Handling Regulation Enforcement Act.
In recognition of the increasing economic
importance of farmers’ markets within the
state, the law creates a Farmers’ Market Task
Force. The task force assists the department
of public health in creating standards for food
products sold at farmers’ markets.

Cottage/Home-Based Foods

Cottage and home-based food production is
an area of increasing legislative interest. Fif-
teen laws were proposed that related to the
cottage food industry and foods produced
in home-based facilities. Of the laws passed,
seven were enacted in Arizona, Arkansas,
Hawaii, Tennessee, Virginia, Washington,
and Wyoming.

Some states chose to exempt home-based
kitchens and cottage foods from inspec-
tion, so long as certain conditions are met.
For example, AZ H 2103 exempts nonpo-
tentially hazardous foods made in a home
kitchen from inspection by the department
of health services, as long as the foods to be
sold are properly labeled. AR H 1323 exempts
home-based food operations from permitting
requirements, so long as the foods sold are
not potentially hazardous.

Other states prefer to retain the ability to
inspect cottage food producers. TN S 1850
amends § 53-8-117 of the Tennessee Code,
which allows for the production and sale of
nonpotentially hazardous foods prepared in
home-based kitchens. Food preparers are re-
quired to “have adequate knowledge of safe
food handling practices.” If the commission-
er becomes aware that foods produced in a
home kitchen have been contaminated and
pose a threat to public health, the commis-
sioner has the authority to forbid their sale
until the kitchen undergoes an inspection.

WA S 5748 requires that cottage food op-
erations undergo an annual inspection and
hold a permit that must be renewed annually.
Foods produced in a home kitchen must be
nonpotentially hazardous and sales may not
exceed a predetermined yearly limit.

In the same vein, several states have passed
laws exempting certain entities from meeting
the requirements typically associated with
establishments that serve or sell food to con-
sumers. Laws in Virginia and California are
key examples.

Virginia enacted two laws, VA S 117 and
VA H 495, that exempt church kitchens and
certain other groups and establishments
from the regulations governing restaurants.
California passed a similar law with CA A
1014. In addition to exempting churches,
certain “care facilities,” private residences,
and certain other establishments are exempt
from retail food facility regulations. Beer and
wine tasting facilities where no potentially
hazardous beverages and no food aside from
crackers or pretzels are offered are exempt.

Heavy Metals

Maine sought to strengthen its chemical safe-
ty law by amending the priority chemicals
program. ME H 841 prohibits the state de-
partment of environmental protection from
initiating rule making unless the chemical



at issue has been included in a regulatory
agenda, creates a new list of chemicals of
high concern, and specifies appropriate de
minimis levels for each chemical of high con-
cern. The law also limits the definitions of
children’s products and consumer products,
encourages safer alternatives, and provides
exemptions from disclosing information for
priority chemicals and sales prohibitions.

Georgia H 40 requires manufacturers of en-
gine coolant or antifreeze containing more than
10% ethylene glycol to include a bittering agent,
to make it unpleasant to people and animals.

Lead hazard control was an important topic,
as was the regulation of mercury.

Lead

Eight laws were passed that directly ad-
dressed lead as it relates to environmental
health. Georgia and Utah adopted language
to require renovators and contractors be
trained on lead hazards. Rhode Island passed
RI S 652 and RI H 5945, which allow for the
creation of a lead court to conduct proceed-
ings related to the Lead Poisoning Prevention
Act or Lead Hazard Mitigation as well as oth-
er lead-related actions.

Several states have passed laws to pre-
vent lead poisoning. For example, MD H
1033: Lead Risk Reduction Standard requires
renters to ensure the safety of properties pre-
viously “affected” by lead-based paint.

Arkansas, by contrast, has repealed the
Lead-Based Paint Hazard Act of 1997 through
the passage of AR S 833, which also creates
the Lead-Based Paint Hazard Act of 2011. The
act moves the lead program to the department
of health and updates licensing and training
requirements for activities involving lead.

Mercury

Six laws in five states have been passed to ad-
dress mercury issues. IL S 1213 outlaws the
sale of mercury switches within the state.
Similarly, NY A 668 forbids the sale of mer-
cury thermostats and other consumer devices
with the exception of devices for the “visually
impaired.” In such a circumstance, plans for
the proper disposal of the mercury-contain-
ing devices must be in place.

Maine, Virginia, and Vermont have imple-
mented laws to encourage the recycling or
proper disposal of mercury-containing lamps
and thermostats. ME S 145 allows recycling fa-
cilities that accept mercury-containing lamps

to use crushing devices if certain requirements
are met. VT S 34 requires manufacturers of
mercury-containing lamps to collect and
dispose of said lamps. Manufacturers must
also prove that no other viable alternative to
the use of mercury-containing lamps exists,
among other requirements. VA H 326 allows
local governments to forbid the disposal of
mercury-containing devices in private land-
fills if a program is in place to allow for
proper recycling.

Pesticides

Thirteen laws were enacted in 12 states re-
garding pesticides. California and New
Hampshire have each passed laws related to
mosquito control. CA SCR 10 identified April
24-30, 2011, to be West Nile Virus and Mos-
quito and Vector Control Awareness Week in
an effort to raise public awareness of mos-
quito control issues. New Hampshire passed
NH H 483 to allow local governments to con-
trol mosquito populations through the use of
biological agents. The agents may be applied
to wetlands and other “water bodies” in areas
“where a public health threat is declared, or
has been declared within the last three years.”

Toxics and Chemicals

Eight states passed 11 laws substantially relat-
ed to toxics and chemicals. The laws address
a variety of issues. The following focuses on
those laws that address uranium, Chinese
drywall, and brominated flame retardants.

Uranium

AZ SCM 1003 was enacted to support vet-
erans who have been exposed to depleted
uranium, which has been linked to serious
health concerns by the World Health Or-
ganization. The law asks the departments
of veterans affairs and defense to assist any
veteran who has been exposed to depleted
uranium, as well as their dependents, in re-
ceiving testing for uranium exposure.

Chinese Drywall

Virginia has successfully passed two laws to
mitigate harms associated with the use of Chi-
nese drywall. VA H 46 establishes the Virginia
Defective Drywall Correction and Restoration
Assistance Fund. The fund will be used to
make loans to homeowners and other entities
for restoration or mitigation costs associated
with defective drywall. VA S 942 requires

sellers or renters of property to disclose the
presence of defective drywall to buyers or ten-
ants. A tenant who discovers the presence of
defective drywall may end the lease within 60
days of the discovery of the defective materials.

Brominated Flame Retardants

Maryland has forbidden the use of deca-
brominated diphenyl ether (DecaBDE) on
mattresses, furniture intended “for resi-
dential use,” and electronic equipment in
concentrations exceeding “one tenth of 1%”
of the total mass of the object in question.
On December 31, 2012, the restriction will be
extended to all products except military and
transportation equipment. Beginning Decem-
ber 31, 2013, the restriction will also apply
to transportation and military equipment and
their components. MD S 221 and MD H 54
have allowed an exception, however, for the
use of DecaBDE in “certain aircraft.”

Water
Mississippi, Nebraska, South Dakota, and
Tennessee each passed laws related to water
quality. Interestingly, Nebraska and Tennes-
see both passed laws regarding fluoridation of
municipal water supplies. NE L 36 requires
cities and towns with populations greater than
1,000 people to fluoridate their water supplies.
Municipalities with populations of more than
1,000 may pass local ordinances to ban the flu-
oridation of water. TN S 1055 requires public
water systems that choose to discontinue fluo-
ridating their water to inform the departments
of environment and conservation and health.
MS H 105 allows the use of onsite wastewa-
ter disposal systems for individual homeowners
and establishes guidelines for their installation.
The law also allows for the certification of dis-
posal system maintenance personnel.

Other

IL S 2106 requires manufacturers of certain
electronic devices, such as computers and
televisions, to “recycle or reuse at least 40%
of the total weight,” of the devices produced.
This standard will be in place through 2012,
and will increase to 50% for 2013.

TX S 710 requires sellers of residential
property to disclose the presence of a single,
blockable main drain in pools or hot tubs/
spas, if present. The stated reason for the dis-
closure is the potential hazard presented by
the drain to trap a person via suction. &%
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» LEGAL BRIEFS

Andrew Weisbecker, JD

Why the Retention of Public
Health Records Matters

Editor’s Note: The Journal recognizes the importance of providing
readers with practical and relevant legal information and is pleased to bring
back the popular Legal Briefs column in the January/February 2012 issue.
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.
Andrew Weisbecker has been involved in the litigation and resolution of
numerous significant personal injury claims brought on behalf of persons
injured in food liability incidents and foodborne illness outbreaks since the
foundation of Marler Clark in 1998. His practice has been especially concerned

with the representation of minor children, and with the presentation and

resolution of their personal injury claims.

(( Truth is confirmed by inspection and
delay; falsehood by haste and uncertainty.”
—Tacitus

The topic of records management and reten-
tion policies usually does not generate much
excitement. The rapid advance of technol-
ogy results in vast quantities of information,
however, and accordingly a need exists for an
effective records and information manage-
ment program. A good records management
program in turn involves the establishment
of retention requirements based upon the
records’ legal, fiscal, administrative, and his-
torical requirements and values. Without
such requirements, organizations either de-
stroy records that should be retained or retain
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everything, thereby taking a legal risk or as-
suming unnecessary Costs.

Initially, agencies should be aware of all
the laws and regulations directly relating to
their records and record-keeping require-
ments. Federal, state, or local laws and
regulations may apply regarding the record
keeping and records retention for specific
agencies or specific types of records. Given
our firm’s focus on foodborne illness cases,
this article briefly addresses the retention of
records generated and maintained by public
health agencies as related to food safety is-
sues and enforcement.

Texas provides an example of how such
laws and regulations affect the retention and
disposal of public health agency records.

The Texas State Library and Archives Com-
mission has issued retention schedules for
records common to all types of local govern-
ment, including every “local public health
agency.” No local public health agency may
dispose of a record listed in the schedule pri-
or to the expiration of its retention period.
For example, reports of sanitary inspections
carried out by local health authority person-
nel as required by state law or regulation or
by local ordinance must be retained for three
years (Texas State Library and Archives Com-
mission, 2011).

The retention period for a record applies
to the record regardless of the medium in
which it is maintained. Electronically stored
data used to create a record must be retained,
along with the hardware and software neces-
sary to access the data. A local government
record may not be destroyed if any litiga-
tion, claim, or other action involving the
record is initiated until the resolution of all
related issues. Anyone destroying local gov-
ernment records without legal authorization
and contrary to the provisions of the Local
Government Records Act or the Public Infor-
mation Act may also be subject to criminal
penalties and fines.

The Records Schedules page at the Coun-
cil of State Archivists Resources Center Web
site  (http://rc.statearchivists.org/Resource-
Center/Topics/Records-schedules.aspx)
provides a helpful listing of similar state and
local record retention schedules in place
across the country.

A second reason to implement a document
retention policy is to comply with public
record request requirements. According to
most public record statutes and regulations,




the custodian of a public record may not dis-
pose of a record for a period of a minimum of
specified days after the date on which a writ-
ten request to inspect or copy the record was
made. If a civil action is then instituted, the
custodian shall not dispose of the record ex-
cept by order of a court.

Courts have already found that public
health agency records related to agency in-
vestigation of outbreaks clearly fall within
the statutory definition of public records. A
Maryland court had to decide if a woman
who contracted hepatitis from an unknown
establishment was entitled to information
regarding the results of the investigation con-
ducted by the department of health, pursuant
to the Maryland Public Information Act. The
department refused to disclose the requested
information, asserting in part that the in-
formation was “confidential.” The court
instead found that the departments desire to
maintain the confidentiality of records that
identify persons who were the subject of case
investigations was not a sufficient ground
upon which to avoid disclosure under the act
(Haigley v. Department of Health and Mental
Hygiene, 1998).

A third important reason to implement a
proper document retention policy is the need
to respond to potentially diverse litigation
needs. Records provide documentation, if nec-
essary, that reasonable care was exercised by
the agency, and that appropriate actions were
taken. Accordingly, when a public agency has
been given mnotice that a potential cause of
action is pending or underway, or when an

agency can reasonably anticipate that litiga-
tion might occur, records related to that cause
should not be disposed of in any manner.

Public health records are frequently es-
sential to establish the source of our clients’
foodborne illnesses and to support their
claims against the responsible parties. Recent
litigation following an outbreak of Salmo-
nella tied to cantaloupes, however, provides
a striking example of how a public health
agency may at times itself have to depend on
its records in support of its own legal posi-
tion. Federal and Oregon state officials in the
spring of 2011 traced the Salmonella outbreak
to a farm in Guatemala that grew cantaloupe
for Del Monte Fresh Produce. The Food and
Drug Administration (FDA) then urged a re-
call of the cantaloupes imported into the U.S.
from the farm, and issued an alert banning
any further imports from the farm.

Del Monte responded in August 2011
with court actions against the FDA and Or-
egon, contending that its cantaloupes never
tested positive for Salmonella and that feder-
al and state investigators did not have proof
of the contamination. Del Monte asserted
that the government actions were based
upon an “erroneous speculative assump-
tion, unsupported by evidence (Del Monte v.
United States of America, 2011).” Del Monte
also filed notice to sue the Oregon Public
Health Division and its senior epidemiolo-
gist for misleading allegations regarding Del
Monte’s cantaloupe.

On September 27, 2011, Del Monte dropped
its suit against the FDA, and the FDA lifted

He seen by 20,000+ environmental health readers!

Call now! 303.756.9030, ext. 314

Ak about spet ial rateg

its import ban on the same day. Neither entity
would comment on the timing of the actions.
Clearly, however, the FDA and the Oregon
Public Health Division would have had to
rely heavily on their documentation of the in-
vestigation to support their original outbreak
findings and conclusions.

State and local governments need appro-
priate policies and procedures to provide
for the systematic retention and disposal of
records. At a minimum, a local government
record should never be destroyed if any
litigation, claim, negotiation, audit, public
information request, administrative review,
or other action involving the record is initiat-
ed, until the completion of the action and the
resolution of all issues that arise from it. @

Disclaimer: Legal Briefs is published for
information purposes only; none of the infor-
mation is intended to be, nor is, formal legal
advice. NEHA and the Journal of Environmen-
tal Health are not liable or responsible for
actions taken on the basis of the information
contained in these columns.
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CAREER

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 Mobile, AL
Albuquerque, NM Nashville, TN
Casper/Douglas, WY New Orleans, LA

Cheyenne, WY Omaha, NE
Dallas, TX Pensacola, FL
Des Moines, 1A Phoenix, AZ

Honolulu, HI
Indianapolis, IN
Jackson, MS
Lincoln, NE Shreveport, LA
Little Rock, AR Spearfish, SD

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.

Pittsburgh, PA
Rapid City, SD
Roger, AR

Tenure-Track Faculty Position
College of Health Professions and Social Work
Temple University

Job Title: Faculty Position in Environmental Health/Health Policy

Department: Department of Public Health, College of Health Pro-
fessions and Social Work

Institution: Temple University in Philadelphia, PA
Academic Field(s): Environmental Health, Global Health

Job Description: The Department of Public Health in the College
of Health Professions and Social Work at Temple University, located
in Philadelphia, PA, invites applications for a full-time, tenure track
faculty position (Assistant Professor) in the area of environmental
health with a focus on policy. Eligible candidates must possess a
doctorate in public health, environmental health, or related fields
and demonstrate content expertise in the areas of environmental
health and health policy. In addition, candidates are expected to
demonstrate strong methodological skills (qualitative or quantitative)
both in research conducted and courses taught; evidence of an
established or evolving externally funded research program in the area
of environmental health or global health is also required. The ideal
candidate would continue his/her research agenda, while teaching
public health courses at the graduate and undergraduate levels, as
well as work with MPH and doctoral students.

The Department of Public Health in the College of Health Pro-
fessions and Social Work offers one of the nation’s only accredited
BS in Public Health, a CEPH-accredited MPH with tracks in Social
and Behavioral Sciences, Environmental Health, Epidemiology/Bio-
statistics, and Global Health. In addition, the Department houses an
accredited MS in Epidemiology and a PhD in Public Health (concen-
trations in Social and Behavioral Health or Health Policy). Students

are highly involved with faculty research ranging from risk communi-
cations, cancer detection and prevention, special populations’ health
research, violence and injury prevention, tobacco control, food safety,
and public health law. The Department has over $21 million in active
externally-funded research support across these health areas.

Temple University of the Commonwealth System of Higher Ed-
ucation is a comprehensive public research university with more
than 36,000 students. It has a distinguished faculty in 17 schools
and colleges, including Schools of Law, Medicine, Pharmacy, Podi-
atry, and Dentistry, and a renowned Health Sciences Center. Temple
University is the 27th-largest university in the United States, and it
is the 6th-largest provider of professional education in the country.

Applicants should send a letter of intent (that includes a state-
ment of teaching philosophy and research agenda), curriculum
vitae, and three letters of reference. Samples of scholarship are also
highly encouraged. The position will start September 2012 and the
search will remain open until the position is filled.

Temple University is committed to creating a diverse commu-
nity: one that is inclusive and responsive, and is supportive of each
and all of its faculty, students, and staff. All members of the Uni-
versity community share a responsibility for creating, maintaining,
and developing a learning environment in which difference is
valued, equity is sought, and inclusiveness is practiced. Temple
University is an equal opportunity/affirmative action institution.
People of color, women, veterans, and persons with disabilities are
encouraged to apply.

Submit application to: Alice J. Hausman, PhD, MPH, Interim Chair
Department of Public Health

1301 Cecil B Moore 9th Floor

Philadelphia, PA 19122

hausman@temple.edu e

Fill a Job!

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

www.neha.org/job_center.html

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
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ON THE MOVE

People on the Move is designed to keep NEHA members informed about what their peers in environmental health are up to. If you or someone you
know has received a promotion, changed careers, or earned special recognition in the profession, please notify the Journal’s content editor: It is
NEHAS pleasure to announce our teader’s achievements and new directions to fellow members. Like Letters to the Editor; this department will run
only when we have material to print—so be sute to send your announcements.

U.S. Environmental Protection Agency Bronze
Medal Awarded to CAPT Mike Herring and
Vince Radke of the Centers for Disease
Control and Prevention

On November 10, 2011, CAPT Mike Herring, REHS, MPH, senior
environmental health scientist, and Vince Radke, MPH, RS, CP-FS,
DAAS, CPH, sanitarian, from the Environmental Health Services
Branch (EHSB)/Division of Emergency and Environmental Health
Services (EEHS)/National Center for Environmental Health
(NCEH)/Centers for Disease Control and Prevention (CDC), were
awarded the U.S. Environmental Protection Agency’s (U.S. EPAs)
Bronze Medal for their outstanding accomplishments and partici-
pation in the Federal Bed Bug Workgroup. The award recognizes

their work to improve the consistency, quality, and efficiency of the
federal response to bed bug problems. Bronze Medals are the third-
highest formal honor award given by the U.S. EPA. The award was
presented to CAPT Herring and Mr. Radke by U.S EPAs Office of
Pesticide Programs.

CDC and U.S. EPA have issued a joint statement about bed bugs
that can be accessed at www.cdc.gov/nceh/ehs/Publications/Bed_
Bugs_CDC-EPA_Statement.htm. This document was developed to
highlight emerging public health issues associated with bed bugs
in communities throughout the United States.

NEHA congratulates CAPT Herring and Mr. Radke on their out-
standing achievement and for all the hard work they have dedicated
to the advancement of the environmental health profession. s

DAVIS CALVIN WAGNER SANITARIAN AWARD

Nominations for this award are open to all diplomates of the
academy who:

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

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

3. Continues to improve oneself through involvement in continuing
education type programs to keep abreast of new developments in
environmental and public health.

4. s of such excellence to merit academy recognition.

The nomination for the award may be made by a colleague or a

supervisor and must include the following:

1. Name, title, grade, and current place of employment of the
nominee.

2. A description of the nominee’s educational background and
professional experience.

3. Adescription of the nominee’s employment history, including the
scope of responsibilities.

4. A narrative statement of specific accomplishments and
contributions on which the nomination is based, including
professional association activities, publications, and community/
civic activities.

5. Three endorsements (an immediate supervisor and two other
members of the professional staff or other person as appropriate).

NOMINATIONS MUST BE RECEIVED BY APRIL 13, 2012.
THREE COPIES OF THE NOMINATION DOCUMENT MUST
BE SUBMITTED TO:

American Academy of Sanitarians

c/o Thomas E. Crow

25278 Kennebec Drive

South Riding, Virginia 20152

tcrow23701@aol.com
www.sanitarians.org/davis_calvin_wagner_award_process.pdf
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UPCOMING NEHA CONFERENCES

June 28-30, 2012: San Diego, California.

NEHA AFFILIATE AND REGIONAL LISTINGS

California

April 2-5,2012: 2012 Annual Educational Symposium,
sponsored by the California Environmental Health Association,
Sacramento, CA. For more information, contact Rashmi Nair,
e-mail: NairR@SacCounty.net, or Judinae Ablang, e-mail:
AblangJ@SacCounty.net.

Idaho

March 14-15, 2012: 2012 IEHA Conference, sponsored by the
Idaho Environmental Health Association, Boise State University,
Boise, ID. For more information, please contact Jami Delmore,
e-mail: jami.delmore@phd3.idaho.gov.

Kentucky

February 22-24, 2012: KAMFES 2012 Annual Educational
Conference, sponsored by the Kentucky Association of Milk,
Food, and Environmental Sanitarians, Lexington, KY. For more

Michigan

March 28-30, 2012: 2012 Annual Educational Conference,
sponsored by the Michigan Environmental Health Association,
Kalamazoo, MI. Letter of request for abstracts posted at http://
www.meha.net/banner.htm.

New Jersey

March 4-6, 2012: 2012 NJEHA Educational Conference &
Exhibition, sponsored by the New Jersey Environmental Health
Association, Tropicana Resort and Casino, Atlantic City, NJ. For
more information, visit http:/www.njeha.org/conference.html.

information, contact Jeff Edelen, e-mail: jeff.edelen@kroger.com.

Ohio

April 16-18, 2012: Spring AEC, sponsored by the Ohio
Environmental Health Association, Doubletree Hotel,
Worthington/Columbus, OH. More information coming soon.

TOPICAL LISTINGS

Children’s Environmental Health

May 30-June 1, 2012: 2012 Research Conference—The
Contribution of Epigenetics in Pediatric Environmental
Health, sponsored by the Children’s Environmental Health
Network, San Francisco, CA. For more information, visit
www.regonline.com/cehn.

Onsite Wastewater

February 1-2, 2012: Southwest Onsite Wastewater Conference,
sponsored by the Arizona County Directors of Environmental
Services Association, Riverside Resort and Casino, Laughlin, NV.
For more information, visit www.southwestconference.net.

Workforce Development

March 26-28, 2012: Management and Leadership Skills for
Environmental Health and Safety Professionals, sponsored

by the Harvard School of Public Health Center for Continuing
Professional Education, Boston, MA. For more information, visit
https://ccpe.sph.harvard.edu/EHS-Leadership.

INTERNATIONAL LISTINGS

May 21-27, 2012: 12th IFEH World Congress on Environmental
Health, sponsored by the International Federation of Environmental
Health and the Lithuanian Union of Hygienists and Epidemiologists,
Vilnius, Lithuania. For more information, visit www.ifeh2012.org/
welcome. @9%

FOR SUPPORTING THE NERA/NAS SCHOLARSHIP FUND

Kevin F. Anderson
Ames, IA

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

D. Gary Brown,

DrPH, CIH, RS, DAAS
Richmond, KY

Franklin B. Carver
Winston Salem, NC
Bruce Clabaugh, RS
Greenwood Village, CO
Elwin B. Coll, RS

Ray, Ml
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Raymond E. Ford
New York, NY

Alan R. Heck, RS
Columbia, MD
Richard W. Mitzelfelt
Edgewood, NM
Wendell A. Moore,
RS, REHS, DAAS, HQDA
Bowie, MD

George Morris, RS
Dousman, WI

Richard E. Pierce
Wilkes Barre, PA

Edward H. Rau,
RS, MS, CHSP
Frederick, MD
Richard L. Roberts
Grover Beach, CA

Welford C. Roberts,
PhD, RS/REHS, DAAS
Chantilly, VA

B. Robert Rothenhoefer, Il
RS, REHS, CPFS

Falls Church, VA

Martha A. Sanders

Aiea, HI

Walter P. Saraniecki,

MS, LDN, LEHP, REHS/RS
Chicago, IL

James M. Speckhart, MS
Norfolk, VA

Howard M. Stiver, MPH
Lebanon, OH

Elizabeth Tennant
Seattle, WA

Dale H. Treusdell, RS
Yakima, WA

Edwin Vazquez, REHS
Alexandria, VA

Dr. Bailus Walker, Jr.
Arlington, VA



NEHA Food Handler
Certificate Program

Now ANSI-accredited!

Meets the new California food handler requirements

‘ f \ L
ﬂ | il . 7

r

Appropriate for all food service employees
Become a NEHA Trainer today

Call now!
Andrew Brissette
abrissette@neha.org A

W Y & N
AAAAAAAAAAAAAAAAAAAA M 303—756-9090 ext_ 340 EDUCATION & TRAINING

EEEEEEEEEEEEEEEEE

Simply a better choice for food safety training.

January/February 2012 ¢ Journal of Environmental Health 63



ADVANCEMENT OF THE PRACTITIONER

QuIZ #4

A Chikungunya Outbreak in the Metropolis of Chennai, India, 2006

vailable to those holding an Individual

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

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

3. a) Complete the online quiz at www.neha.

org (click on “Continuing Education”),
b) Fax the quiz to (303) 691-9490, or
c) Mail the completed quiz to

JEH Quiz, NEHA

720 S. Colorado Blvd., Suite 1000-N

Denver, CO 80246.
Be sure to include your name and
membership number!

4. One CE credit will be applied to your
account with an effective date of January 1,
2012 (first day of issue).

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

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

Quiz Registration

Name

NEHA Member No.

Home phone

Work phone

E-mail

JEH Quiz #2 Answers
October 2011

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

= Quiz deadline: April 1, 2012

1. The reemergence and spread of chikungunya
throughout India were influenced by

. economic factors.
. social factors.

. virological factors.
. aandb.

. a,b,andc.

D o O T

2. Chikungunya is a viral disease transmitted by the
bite of an infected __ mosquito.

a. Aedes
b. Culex
c. Anopheles

3. Primary prevention of chikungunya is through
vaccination.

a. True.
b. False.

4. Along with reviewing reported cases of chikungunya
during the time of the outbreak, the authors also
reviewed reported cases for

a. West Nile virus.
b. dengue.

c. malaria.

d. bandc.

e. a,b,andc.

5. Aedes aegypti usually takes its blood meal during

a. the early hours of the day and before sunset.
b. the few hours after sunset.

c. the late night hours.

d. the noontime hours.

6. Asuspected case of chikungunya was defined as a
patient presenting with __ at a medical camp on or
after June 20, 2006.

a. fever and a headache

b. gastrointestinal distress and arthralgia
c. fever and arthralgia

d. low blood pressure and dehydration

The house index and Breteau index were used as
indicators of the density of __ vector populations.

a. immature
b. mature
c. deceased

The __and __ of the vector population are
influenced by climatic factors.

a. breeding, lifespan
b. size, competence
C. Species sex, size

. The majority of suspected cases of chikungunya

during the outbreak period were

a. male.
b. female.

. Chikungunya reemerged in the article’s study region

after __years of absence or low circulation.

a. 10
b. 20
c. 30
d 50

. Ahouse index __than 1% and a Breteau index __

than 5 indicate a low risk of dengue transmission.

a. lower, lower
b. lower, higher
¢. higher, lower
d. higher, higher

. The incubation period of chikungunya ranges from

a. 61012 hours.
b. 12 o 24 hours.
¢. 1105 days.
d. 21012 days.
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NEHA Food Safety
Program

Your Food Safety Solution
for Training and Certification

Save 50% on your food
safety training costs vs.
the competition.

L .

‘P -

}

You have a choice.
Choose wisely.

Protect your
customers. Protect
your brand.

Mind I _caders’

Working together to bring you a
better choice in food safety training
and certification.

Anyone who works in the food industry knows how critical
anissue it is for food handling and safety protocol to be fol-
lowed. Yet foodborne illness continues to attract attention
on a global stage. Prometric, MindLeaders, and the National
Environmental Health Association (NEHA) have joined forces
to combat this issue by partnering to provide stronger, richer
manual content; fast, reliable online training; and secure
test delivery services.

This world-class partnership of experts brings together three
unique strengths to provide you with one premiere food
safety training and certification program.

EDUCATION & TRAINING

PROMETRIC
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CORNER

many other; pertinent resources!

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 NEHAS online Bookstore for additional information about these, and

ZANEHA

S BOOKSTORE

www.neha.org/store

Environmental Law Handbook (21st Edition)
Daniel M. Steinway, James W. Spensley, Stanley W. Landfair, Marshall
Lee Miller; John M. Scagnelli, Rolf R. von Oppenfeld, Christopher
L. Bell, Kevin A. Ewing, David R. Case, Karen J. Nardi, E William
Brownell, Duke K. McCall, III, Austin P Olney, Thomas Richichi, and
Ronald E. Cardwell (2011)

New Edition Now Available! The 21st Edi-
tion of this well-known handbook has been
thoroughly updated, with major changes to
chapters on the Clean Air Act and the Oil Pol-
lution Act and a rewritten chapter on the Safe
Drinking Water Act. This edition also in-
cludes a brand new chapter on climate change
and environmental law. This is an essential
reference for both environmental students
and professionals and anyone who wants the
most up-to-date information available on en-
vironmental laws. Study reference for NEHAs REHS/RS exam.

1,084 pages / Hardback / Catalog #615

Member: $99 / Nonmember: $109

Resolving Messy Policy Problems: Handling
Conflict in Environmental, Transport, Health,
and Ageing Policy

Steven Ney (2009)

Our lives increasingly take place in ever
more complex and interconnected networks
that blur the boundaries we have tradition-
ally used to define our social and political
spaces. Accordingly, the policy problems
that governments are called upon to deal
with have become less clear-cut and far
messier. This book focuses on the intractable
conflict that characterizes policy debate
about messy issues. The author first devel-
ops a framework for analyzing these con-
flicts and then applies the conceptual framework to four very differ-
ent policy issues: the environment—focusing on climate change—
as well as transportation, aging, and health. The aim is to contribute
to a more refined understanding of policy making in the face of un-
certainty and, most importantly, to provide practical methods for
critical reflection on policy and to point to sustainable adaptation
pathways and learning mechanisms for policy formulation.

210 pages / Hardback / Catalog #1080

Member: $110 / Nonmember: $117

Prevention of Bug Bites, Stings, and Disease
Daniel Strickman, Stephan P Frances, and Mustapha Debboun (2009)

Here is all the information you will ever
need—no matter where you are—to iden-
tify, avoid, and protect yourself against all
manner of blood-sucking or venomous ar-
thropods. Topics covered range from scor-
E I T E 5 gy | pions, spiders, ants, and bees to mites,
STINGS ! ticks, lice, bed bugs, sand flies, biting mid-
et gies, mosquitoes, and horseflies. Attractive
DISEASE line drawings and color photographs help
- identify bugs accurately, and information
on each bug’s particular habits and habitats
allows readers to minimize potentially an-
noying, painful, and even lethal encoun-
ters. This book is packed with helpful tips
on using barriers and on choosing the right repellent for the right bug
in the right place. Based upon the best available science, this well-il-
lustrated, crystal-clear guide is a useful reference for public health
professionals and the public.
323 pages / Paperback / Catalog #756
Member: $20 / Nonmember: $24

PREVENTION

BUG

DANICL STRICEBAN
STLPELN P PRANC LY
WiET Lde s SEERGUN

Healthy & Safe Homes: Research, Practice,
& Policy

Edited by Rebecca L. Morley, MSPP, Angela D. Mickalide, PhD,
CHES, and Karin A. Mack, PhD (2011)

This book marks an exciting advance in
the effort to ensure that people across all
socioeconomic levels have access to
healthy and affordable housing. It provides
practical tools and information to make
the connection between health and hous-
ing conditions relatable to everyone. The
book brings together perspectives from
noted scientists, public health experts,
housing advocates, and policy leaders to
fully explain the problem of sub-standard
housing that plagues our nation and offers
holistic, strategic, and long-term solutions to fix it. Study reference
for NEHAs Healthy Homes Specialist credential exam.

225 pages / Paperback / Catalog #1111

Member: $52 / Nonmember: $55 &%
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PASSIVE ADVANCED TREATMENT TECHNOLOGY

Exceptional Performance with Little to No Energy or Maintenance Required!
Independent Third-Party Testing Confirms Advanced
Secondary Treatment Performance
Treatment and Disposal in the Same Footprint

99.9% Fecal Coliform Reduction TIME
PROVEN

Ideal for Environmentally Sensitive Areas o VEARS

Perfect for Repairs and New Construction
Made in the USA from Recycled Materials

T S e & =

® ) o o - . e -

o ‘ ol
Call: 1-800-444-1359
Email: info@eljen.com -
www.eljen.com :

CORPORATION
Innovative Environmental Products and Solutions Since 1970

When Your Installation Requires Greater Performance...THE ELJEN GSF DELIVERS.

Become a NEHA Member!

hy? Because the National Environmental Substantial Savings with Member Pricing on

. o e
Health Association (NEHA) is the only asso- - NEHA' Annual Ed!cat'ona'm“fé.'rﬁﬁce

i d . ] (AEC) T - ¥ ¥
ciation at the intersection of the environmental and RERA credential W# e fcbs
health professions! Nowhere else will'you find rep- . Resources from NEHA's. Oali
resentatives from all areas of environmental health i i

. i F . Opportunities for. Importan
and protection, including terrorism and all-hazards Educitond Program'sf""m'.?

preparedness, food protection, hazardous waste, . NEHA workshops-at little orﬂc'ost %3 _
onsite wastewater, air and drinking wafé?.’-dﬂality, . NEHA Sabbatical'E nge PFOQT?'m! ’:""4

L

epidemiology, management, etc.—in both the pub-
.

Discounts onii,
lic and private sectors. . Rental cars

. Air express services

AS A NEHA MEMBER YOU RECEIVE . Freight services

Journal of Environmental Health Eligibility for

ription to this esteemed, peer-reviewed . Professional liability insurafice |
journal, published ten times per ear to keep you . Metrum Credit Union
informed, is included with you ' .

=

Visit neha.org/member for an application.
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SUPPORT

THE NEHA

ENDOWMENT
FOUNDATION

YOUR ASSOCIATION

T he NEHA Endowment Foundation was established to enable NEHA to do more for the environ-
mental health profession than its annual budget might allow. Special projects and programs supported
by the foundation will be carried out for the sole purpose of advancing the profession and its practitioners.

Individuals who have contributed to the foundation are listed below by club category. These listings are
based on what people have actually donated to the foundation—not what they have pledged. Names
will be published under the appropriate category for one year; additional contributions will move indi-
viduals to a different category in the following year(s). For each of the categories, there are a number of
ways NEHA recognizes and thanks contributors to the foundation. If you are interested in contributing to
the Endowment Foundation, please fill out the pledge card or call NEHA at 303.756.9090.

Thank you.

DELEGATE CLUB ($25-$99)

Name in the Journal for one year and
endowment pin.

HONORARY MEMBERS CLUB
($100-$499)

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

Grove City, OH

David F. Ludwig, MPH

Gilbert, AZ

Bette J. Packer, REHS

Andover, MN

Peter Schmitt

Shakoppe, MN

James M. Speckhart, MS
Norfolk, VA

215t CENTURY CLUB ($500-$999) Vincent J. Radke, MPH, REHS, CP-FS, DAAS

Name in AEC program book, name submitted in Atlanta, GA

drawing for a free one-year NEHA membership, Walter P. Saraniecki, MS, LDN, LEPH, REHS/RS
name in the Journal for one year, and Chicago, IL

endowment pin. Admiral John G. Todd, DrPh, RS

James J. Balsamo, Jr., MS, MPH, MHA, Titusville, FL

RS, CP-FS Welford C. Roberts, PhD, RS, REHS, DAAS
Metairie, LA Chantilly, VA

Michael S. Kinder, MS-ESH, REHS/RS
Lakewood, OH

George A. Morris, RS

AFFILIATES CLUB
($2,500-$4,999)

Dousm.an, Wi Name in AEC program book, name submitted in
Dr. Bailus Walker, Jr. drawing for a free AEC registration, name in the
Arlington, VA Journal for one year, and endowment pin.

SUSTAINING MEMBER CLUB
($1,000-$2,499)

Name in AEC program book, name submitted
in drawing for a free two-year NEHA member-
ship, name in the Journal for one year, and
endowment pin.

Michael Kelm

Eugene, OR

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

Name in AEC program book, special invitation
to the AEC President’s Reception, name in the
Journal for one year, and endowment pin.

NEHA ENDOWMENT FOUNDATION PLEDGE CARD

O Delegate Club ($25)

O Honorary Members Club ($100)
O 21% Century Club ($500)

O Sustaining Members Club ($1,000)

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

O Affiliates Club ($2,500)

O Executive Club ($5,000)

O President’s Club ($10,000)

O Endowment Trustee Society ($25,000)

O Visionary Society ($50,000)

O Futurists Society ($100,000)

O You have my permission to disclose the fact and
amount (by category) of my contribution and pledge.

O Enclosed is my check in the amount of $

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

Signature Print Name

Organization Phone

Street Address City State Zip

payable to NEHA Endowment Foundation.

O Please bill my: MasterCard/Visa Card #

Exp. Date

Signature

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

1201JEHEND
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SPECIAL NEHA

Sustaining Members

Albuquerque Environmental Health
Department
Istoller@cabq.gov

Allegheny County Health
Department

Steve Steingart
www.county.allegheny.pa.us
AMAG

David Palombo
david@asbestos.com
American Academy

of Sanitarians (AAS)

Gary P Noonan
www.sanitarians.org

Anua

Martin Hally
WWW.anua-us.com

Arlington County Public
Health Division
www.arlington.us
Association of Environmental Health
Academic Programs
www.aehap.org

Cascade City County Health
Department
sjohnson@co.cascade.mt.us
CDP, Inc.

Mike Peth

www.cdpehs.com

Chemstar Corp

Henry Nahmad
hnahmad@chemstarcorp.com
www.chemstarcorp.com

City of Bloomington
www.ci.bloomington.mn.us/
City of Houston
Environmental Health

(832) 393-5155

Coalition To End Childhood
Lead Poisoning

Ruth Ann Norton
ranorton@leadsafe.org
Coconino County Public Health
Services District
WWW.COCONIno.az.gov
Comark Instruments Inc.
Alan Mellinger
www.comarkusa.com

Decade Software Company LLC
Meghan Graham
www.decadesoftware.com
DEH Child Care
www.denvergov.org/DEH/
Del Ozone

Beth Hamil
beth@delozone.com
DeltaTRAK, Inc.

Paul Campbell
pcampbell@deltatrak.com
Diversey, Inc.

Steve Hails
www.diversey.com

DuPage County Health Department
www.dupagehealth.org
Ecolab

Robert Casey
www.ecolab.com
Environmental Health,
Chesapeake Health Department
Yunice Bellinger

(757) 382-8672

Environmental Health,
Prevention Medicine Service
4500 Stuart Ave.

Columbia, SC 29207

Florida Department of Health
www.doh.state.fl.us

Food Safety News
info@foodsafetynews.com

Giant Microbes

Jeff Elsner
www.giantmicrobes.com

GLO GERM/Food Safety First
Joe D. Kingsley

www.glogerm.com

Hawkeye Area Community
Action Agency, Inc.

Jeffrey Johnson
jjohnson@hacap.org

HealthSpace USA Inc

Joseph Willmott
www.healthspace.com

Intertek

Phil Mason

www.intertek.com

Jefferson County Health Department
Joe Hainline

www.jeffcohealth.org/

Kansas Department of Health

& Environmental
jrhoads@kdheks.gov

Kenosha County Division of Health
www.kenosha.wi.us/dhs/divisions/health
LaMotte Company

Sue Byerly

sbyerly@lamotte.com

Linn County Public Health
health@linncounty.org

Little Lady Foods
jschukar@IIf.com

Madison County Health Department
www.madisoncountync.org
Maricopa County Environmental
Services

jkolman@mail. maricopa.gov

Mars Air Doors

Steve Rosol

WWW.marsair.com

MindLeaders
www.mindleaders.com

National Environmental Health
Science Protection & Accreditation
Council

www.ehacoffice.org

National Registry of Food Safety
Professionals

Lawrence Lynch

www.nrfsp.com

National Restaurant Association
David Crownover
Www.restaurant.org

National Swimming Pool Foundation
Michelle Kavanaugh

www.nspf.org

NCEH/ATSDR (Agency for Toxic
Substances and Disease Registry)
www.cde.gov

New Hampshire Health Officers
Association
jbjervis03833@yahoo.com

New Jersey State Health Department
James Brownlee

www.njeha.org

New York City Department of Health
& Mental Hygiene
www.nyc.gov/health

North Bay Parry Sound District
Health Unit

www.healthunit.biz

NS Department of Agriculture
WWW.gov.ns.ca

NSF International

Stan Hazan

www.nsf.org

Oneida Indian Tribe of WI
www.oneidanation.org

Orkin Commercial Services (Rollins)
Zia Siddiqi
www.orkincommercial.com

Otter Tail County Public Health
agibbs@co.ottertail. mn.us

Ozark River Hygienic Hand-Wash
Station

www.ozarkriver.com

Palintest USA

Terry McHugh
tmchugh@palintestusa.com
Perdue Farms Inc.

Shaun M. McKenzie
www.perdue.com/company/index html
Pest West Environmental

Jerry Hatch
Jerryhatch@pestwest.com
Pinnacle Health Childhood Lead
Poisoning Prevention Program (CLPP)
Joyce A. Ravinskas
jravinskas@pinnacle.health.org
Polk County Health Department
Rick Kezon
rick.kezon@polkcountyiowa.gov
Portable Sanitation Association
International

William Carroll

WWW.psai.org

Procter & Gamble Co.

Barbara Warner
warner.bj.2@pg.com

WWW.pg.com

Prometric

Tara McCleary
tara.mccleary@prometric.com
Public Health Foundation Enterprises
www.phfe.org

Publix Super Market
www.publix.com

Same Day Distributing Inc.

Sue Fuller

sfuller@same-day.com

San Jamar

WWW.sanjamar.com

Seattle & King County

Public Health

Michelle Pederson
michelle.pederson@kingcounty.gov
Shat-R-Shield Inc.

Anita Yost

www.shat-r-shield.com
Sneezeguard Solutions Inc.

Bill Pfeifer
www.sneezeguard-solutions.com
Sonoma County,

Well & Septic Division

Bob Swift
bswift@sonoma-county.org
Statefoodsafety.com

Christie Lewis
WWWw.courtesytraining.com

Steton Technology Group Inc.
www.stetorn.com

Target Corporation
www.target.com

Taylor Technologies, Inc.
www.taylortechnologies.com
Texas Roadhouse
www.texasroadhouse.com

The Mahfood Group, LLC
vmahfood@themahfoodgroup.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

WYVDHHR Office of Environmental
Health Services
www.wvdhhr.ogr

Winn-Dixie Stores
www.winn-dixie.com

X0S

WWW.X0S.com

Zender Environmental Health
& Research Group

Lynn Zender
Izender@zendergroup.org

Educational
Institution Members

Brigham Young University

hs.byu.edu

Ceders-Sinai Medical Center
morrisdk@cshs.org

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

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

East Tennessee State University, DEH
Phillip Scheuerman

www.etsu.edu

Eastern Kentucky University
worleyjohnson@eku.edu

Illinois State University

Thomas P. Fuller

tfulle2@ilstu.edu
Internachi-International Association
of Certified Home Inspectors

Nick Gromicko

lisa@internachi.org

Northeastern University,

MPH Program

s.mohammed@neu.edu

Parker Training Services, LLC
www.parker-training.com

University of Illinois at Springfield
www.uis.edw/publichealth

University of Nebraska

University of Wisconsin-Eau Claire
www.uwec.edu EWRe
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YOUR ASSOCIATION

PECIAL

The board of directors includes
NEHAS nationally elected officers
and regional vice presidents. Affili-
ate presidents (or appointed repre-
sentatives) comprise the Affiliate
Presidents Council. Technical
section chairpersons, the executive
director, and all past presidents of
the association are ex-officio coun-
cil members. This list is current as
of press time.

Affiliate Presidents

Alabama—April Pearce, REHS,
Environmental Health Specialist, Food
and Lodging Division, Jefferson County
Department of Health, 1400 6 Avenue
South, Birmingham, AL 35233. Phone:
(205) 930-1573; e-mail: april.pearce@
jedh.org

M
David E. Riggs, David Ludwig,
REHS/RS, MS MPH, RS
Region 1 Region 2

Vice President Vice President

National Officers

President—Mel Knight, REHS, 109 Gold
Rock Court, Folsom, CA 95630. Phone:
(916) 989-4224; Cell: (916) 591-2611;
e-mail: melknight@sbcglobal.net

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

First Vice President—Alicia Enriquez,
REHS, Deputy Chief, Environmental
Health Division, County of Sacramento,
Environmental Management Department,
10590 Armstrong Avenue, Suite B, Mather,
CA 95655-4153. Phone: (916) 875-8440;
e-mail: enriqueza@saccounty.net

Second 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

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

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, Operations Manager, Env. Services,
Providence St. Vincent Medical Center,
9205 S.W. Barnes Road, Portland, OR
97225. Phone: (503) 216-4052; e-mail:
david.riggs@providence.org

Region 2—David Ludwig, MPH, RS,
Manager — Environmental Health Division,
Maricopa County Environmental Services
Department, 1001 N. Central Avenue, Suite
#300, Phoenix, AZ 85004. Phone: (602) 506-
6971; e-mail: dludwig@mail maricopa.gov.
Term expires 2013.

Region 3—Roy Kroeger, REHS,
Environmental Health Supervisor,
Cheyenne/Laramie County Health Dept.,
100 Central Ave, Cheyenne, WY 82008.
Phone: (307) 633-4090; e-mail; Roykehs@
laramiecounty.com. Colorado, Montana,
Utah, and Wyoming. Term expires 2012.

Region 4—XKeith Johnson, RS, Administrator,
Custer Health, 210 2™ Avenue NW,
Mandan, ND 58554. Phone: (701) 667-
3370; e-mail: keith.johnson@custerhealth.
com. lowa, Minnesota, Nebraska, North
Dakota, South Dakota, and Wisconsin.
Term expires 2013.

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.
1llinois, Indiana, Kentucky, Michigan, and
Ohio. Term expires 2013.

Region 7—CAPT John A. Steward, REHS,
MPH, CAPT, USPHS (ret), Institute of
Public Health, Georgia State University, PO.
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—Bob Custard, REHS, CP-FS
Environmental Health Manager, Alexandria
Health Dept. 4480 King St., Alexandria, VA
22302. Phone: (703) 746-4970; e-mail: Bob.
Custard@vdh.virginia.gov. Delaware, Mary-
land, New Jersey, New York, Pennsylvania,
Virginia, West Virginia, and Washington,
DC. Term expires 2012.

Region 9—Edward L. Briggs, MPH,

MS, REHS, Director of Health, Town

of Ridgefield Department of Health, 66
Prospect Street, Ridgefield, CT 06877.
Phone: (203) 431-2745; e-mail: eb.health@
ridgefieldct.org. Connecticut, Maine,
Massachusetts, New Hampshire, Rhode
Island, and Vermont. Term expires 2013.

Region 10—Vacant

Alaska—John B. Gazaway, Environmental
Health Specialist, 825 L Street, Anchorage,
AK 99501. Phone: (907) 343-4063; e-mail:
gazawayjb@muni.org

Arizona—Tom Dominick, RS, Manager,
Food Safety and Sanitation, Bashas’,

Inc., 2626 S. 7™ Street, Phoenix, AZ
85034. Phone: (602) 594-1356; e-mail:
tdominick@bashas.com

Arkansas— Lynn Lively, Phone: (501) 624-
0466; e-mail:lynn.lively@arkansas.gov
California—Darryl Yorkey, REHS, 291
Lester Avenue, #207, Oakland, CA 94606.
Phone: (619) 208-1599; e-mail: dyorkey@
gmail.com

Colorado—Joseph Malinowski, Boulder
County Public Health, Environmental
Health Division Manager, 3450 Broadway,
Boulder, CO 80304. Phone: (303) 441-1197
Connecticut—Flizabeth Kavanah, MS, RS,
EH Sanitarian 2, City of Hartford,

131 Coventry Street, Hartford, CT 06112.
Phone: (860) 757-4757; e-mail: ekavanah
@hartford.gov

Florida—Gale Tucker-Disney,
Environmental Administrator, 900
University Boulevard, Suite 300,
Jacksonville, FL 32211. Phone: (904) 253-
2575; e-mail: gale_tucker@doh.state.fl.us
Georgia—Duane Butler, Supervisor, Ware
District, DHR, 5133 Kite Road, Manor, GA
31550. Phone: (912) 284-2976; e-mail:
djbutler@dhr.state.ga.us

Hawaii—Amber Vuong, Sanitarian 1V,
State of Hawaii Department of Health,

591 Ala Moana Boulevard, Honolulu, HI
96813. Phone: (808) 586-8000; e-mail:
amber.vuong@doh.hawaii.gov
1daho—Bob Erickson, REHS, 117 East
Ash Street, Belleville, ID 83313. Phone:
(208) 788-4335; e-mail: berickson@phd5.
idaho.gov

Illinois—Wil Hayes, Director of
Environmental Health, Peoria City/County
Health Department, 2116 North Sheridan
Road, Peoria, IL 61604. Phone: (309) 679-
6160; e-mail: whayes@peoriacounty.org
Indiana—Jason Doerflein, Marion County
Health Department, 3838 North Rural
Street, Indianapolis, IN 46205. Phone: (317)
221-2280; e-mail: jdoerfle@hhcorp.org
Towa—Shelly Schossow, Environmental
Health Manager, 501 Court Street,
Rockwell City, 1A 50579. Phone:

(712) 297-8323; e-mail: sschossow@
calhouncountyiowa.com
Jamaica—Andrea Brown-Drysdale,
Jamaica Association of Public Health
Inspectors, Shop #F201, Rodneys
Memorial, Emancipation Square, PO.

Box 616, Spanish Town, St. Catherine,
Jamaica. Phone: (876) 840-1223; e-mail:
jahandrea@yahoo.com

Kansas— Jerry McNamar, MPH, RS,
Director of Environmental Services, Barber
County, 12890 SE Hwy 281, Kiowa, KS
67070. Phone: (620) 825-4910; e-mail:
bacolepp@sctelcom.net

Kentucky—]Jeff Edelen, Manager of
Food Safety, The Kroger Co.- Mid South
Division, 1600 Ormsby Station Court,
Louisville, KY 40223. Phone: (502) 423-
4105; e-mail: jeff.edelen@kroger.com

Louisiana—Judy McCleary, Business
Consultant and Owner, 17978 Centenary
Place, Saint Francisville, LA 70775. Phone:
(225) 634-2190; e-mail: mecleary@
bellsouth.net

Maryland—James Lewis, 14 Spyglass
Court, Westminster, MD 21158-4401.
Phone: (410) 537-3300; e-mail: jlewis@
mde.state.md.us
Massachusetts—Gerard . Cody, REHS/
RS, Health Director, Office of Community
Development, Health Division, 1625
Massachusetts Avenue, Lexington, MA
02420. Phone: (781) 862-0500, ext. 237,
e-mail: gcody@lexingtonma.gov
Michigan—Darren Bowling, REHS/RS,
Env. Quality Analyst, Michigan Department
of Environmental Quality, 1028 Morgan Street,
Lansing, MI 48912. Phone: (517) 241-7603;
e-mail: bowlingd@gmail.com
Minnesota—Robert P. Carper, REHS/RS,
CP-FS, Owner, Northern Sun Consulting,
PO. Box 2704, Baxter, MN 56425-2704.
Phone: (218) 828-0214; e-mail: rob@
nscfoodsafety.com

Mississippi—Eugene Herring,
Wastewater Program Specialist, Mississippi
Department of Health, PO. Box 1700,
0-300, Jackson, MS 39215-1700. Phone:
(601) 576-7695; e-mail: eugene.herring@
msdh.state.ms.us

Missouri — Steve Sikes, Environmental
Public Health Specialist, Milk, Food and
Environmental Health, PO. Box 437,
Hillsboro, MO 63050. Phone: (636)
789-3372, ext. 2; e-mail: sikess@Ipha.
mopublic.org

Montana—Karen Solberg, RS/REHS,
Tri-County Environmental Health, 800
South Main, Anaconda, MT 59711.

Phone: (406) 563-4067; e-mail: ksolberg@
anacondadeerlodge.mt.gov

National Capitol Area—Victoria Griffith,
President, Griffith Safety Group, 9621
Franklin Woods Place, Lorton, VA 22079.
Phone: (202) 400-1936; e-mail: vicki@
griffithsafetygroup.com
Nebraska—Jeremy Eschliman, REHS,
Community Health Analyst, Central
District Health Department, 1137 South
Locust Street, Grand Island, NE 68801.
Phone: (308) 385-5175; e-mail: jeschli-
man@cdhd.ne.gov

Nevada—Scott Holmes, Manager,
Environmental Public Health Division,
Lincoln-Lancaster County Health
Department, 3140 N Street, Lincoln, NE
68510. Phone: (402) 441-8634; e-mail:
sholmes@lincoln.ne.gov

New Jersey—Aimee DeLotto, REHS,
Wayne Health Department, 475 Valley
Road, Wayne, NJ 07470. Phone: (973)
694-1800, ext. 3245; e-mail: adnjeha@
gmail.com

New Mexico—Lucas Tafoya, 111 Union
Square SE, #300, Albuquerque, NM 87102.
Phone: (505) 314-0310; e-mail: ltafoya@
bernco.gov

New York—Region 8 Vice President Bob
Custard, Environmental Health Manager,
Alexandria Health Dept., 4480 King St.,
Alexandria, VA 22302. Phone: (703) 838-
4400, ext. 254; e-mail: bob.custard@vdh.
virginia.gov
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North Carolina—Anthony Williams,
Environmental Health Specialist, Forsyth
County Department of Public Health,
PO. Box 686, Winston-Salem, NC

27102. Phone: (336) 703-3161; e-mail:
tonywi22@hotmail.com

North Dakota—Lisa Otto, First District
Health Unit, PO. 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, PO. Box 2042,
Concord, NH 03302. Phone: (603) 271-
3685; e-mail: tsloan@agr.state.nh.us
Ohio—Luke Jacobs, Environmental
Health Supervisor, Hamilton County
Public Health, 250 William Howard Taft,
2" Floor, Cincinnati, OH 45219. Phone:
(513) 946-7836; e-mail: luke.jacobs@
hamilton-co.org

Oklahoma—Lovetta Phipps,
Environmental Health Specialist, Cherokee
Nation Office of Environmental Health,
115 W. North Street, Tahlequah, OK
74464. Phone: (918) 453-5130; e-mail:
Iphipps@cherokee.org
Oregon—Gerhard Matheis, REHS,
17040 SW High Hill Lane, Beaverton, OR
97007. Phone: (503) 988-4300; e-mail:
germatheis@hotmail.com

Past Presidents—Richard A. Pantages,
35522 Woodbridge Place, Fremont, CA
94536-3378. Phone: (510) 713-7767;
e-mail: dickpantages@comcast.net
Pennsylvania—Dr. Evelyn Talbot,
President of Environmental Section of
PPHA. PA contact: Jay Tarara, littletfam-
ily@aol.com

Rhode Island—Martha Smith Patnoad,
Cooperative Extension Professor/Food
Safety Education Specialist, University

of Rhode Island, 112 B. Ranger Hall, 10
Ranger Road, Kingston, RI 02881. Phone:
(401) 874-2960; e-mail: mpatnoad@uri.edu
Saudi Arabia—Zubair M. Azizkhan,
Environmental Scientist, Saudi Arabian Oil
Company. PO. Box 5250, MC 135, Jeddah
21411, Saudi Arabia. Phone: +966-2-427-
0158; e-mail: Zubair.azizkhan@aramco.
com.sa

South Carolina—David R. Vaughan,
Environmental Health Supervisor, Sumter
County Public Health Department, 105
North Magnolia Street, Sumter, SC 29150.
Phone: (803) 773-5511; e-mail: vaghadr@
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—Mark Houser, Field Office
Manager, Upper Cumberland Region, State
of Tennessee, Upper Cumberland Regional
Office, 200 West 10" Street, Cookeville,

TN 38501. Phone: (931) 520-4210; e-mail:
mark.h.houser@state.tn.us

Texas—Betty Richardson, DR, RS,
Education Coordinator/Training Officer,
Galveston County Health District, PO.
Box 939, LaMarque, TX 77568. Phone:
(409) 938-2303; e-mail: brichardson@
gchd.org

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—Dave Spence, Environmental
Health Director, Davis County Health
Department, PO. Box 618, Farmington,
UT 84025. Phone: (801) 525-5162; e-mail:
davids@co.davis.ut.us

Virginia—Preston K. Smith, Environmental
Health Coordinator, 109 Governor Street,

5% Floor, Richmond, VA 23219. Phone:

(804) 864-7468; e-mail: preston.smith@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:
gerofoot@shd snohomish.wa.gov

West Virginia—Jessica Douglas, RS,
Food Program and Training Office
Assistant, West Virginia Association of
Sanitarians, 1 Davis Square, Suite 200,
Charleston, WV 25301. Phone: (304) 558-
2981; e-mail: jessica.l.lucas@wv.gov
Wisconsin—Brian Hobbs, Environmental
Health Sanitarian, 100 Polk County Plaza,
Suite 180, Balsam Lake, WI 54810. Phone:
(715) 485-8532; e-mail: brianh@co.polk.
wi.us

'Wyoming—Neal Bloomenrader, 2049
West 43, Casper, WY 82604. Phone: (307)
472-0952; e-mail: nbloom@state.wy.us

Technical Section Chairs

Air/Land—Co-Chair, Mary Hazard,
REHS/RS, Assistant EH Manager, Weber-
Morgan Health Department, 477 23"
Street, Ogden, UT 84401. Phone: (801)
399-8170; e-mail: mhazard@co.weber.
ut.us. Co-Chair, Robert Warner, CP-FS,
Environmental Health Specialist, 12628
S. 300 E, Draper, UT 84020. Phone: (435)
843-2340; e-mail: rwarner@utah.gov

All Hazards Preparedness & Terrorism
Response—Chair, Louis Dooley, RS, MS-
EH, Program Coordinator, Pierce County
Department of Emergency Management,
2501 S. 35" Street, Suite D, Tacoma,

WA 98409. Phone: (253) 798-2209;
e-mail: ldooley@co.pierce.wa.us. Vice-
Chair, Lois Maisel, CP-FS, RN-EHS 11,
Fairfax County Health Department, 9299
Mainsail Drive, Burke, VA 22015. Phone:
(703) 246-8442; e-mail: lois. maisel@
fairfaxcounty.gov

Children’s Environmental Health/
Healthy Schools and Institutions—
Chair, M.L. Tanner, HHS, DHEC, Bureau
of Environmental Health, Division of
General Sanitation, 2600 Bull Street,
Columbia, SC 29201. Phone: (803) 896-
0655; e-mail: tannerml@dhec.sc.gov

Environmental Health Impact
Assessment, Informatics, Leadership, &
Management—Tri-Chair, Thomas Crow,
REHS/RS, Director of Environmental
Health, Fairfax County Department of
Health, 10777 Main Street, Suite 203,
Fairfax, VA 22030. Phone: (703) 246-2205;
e-mail: thomas.crow@fairfaxcounty.gov.
Tri-Chair, Gregory Kearney, Dr.PH, MPH,
RS, Epidemiologist, CDC/NCEH, 105
Lankford Road, Tucker, GA 30084. Phone:
(850) 245-4277; e-mail: kearneygd@gmail.
com. Tri-Chair, Wendell Moore, REHS/
RS, DAAS, Military Deputy, ESOH, HQDA,
PO. Box 1556, Bowie, MD 20717. Phone:
(703) 695-1020; e-mail: wendell.moore@
hqda.armymil

Environmental Health Research
Coordinator—Steven Konkel, PhD,
College of Sciences and Health, Dublin
Institute of Technology, DIT Kevin Street,
Dublin 8, Ireland

Food Protection & Defense—Co-Chair,
Scott Holmes, REHS/RS, Lincoln-
Lancaster County Health Department,

3140 N. Street, Lincoln, NE 68510. Phone:

(402) 471-8011; e-mail: sholmes@lincoln.
ne.gov. Co-Chair, John Marcello, CP-FS,
Regional Food Specialist, 51 W. 3 Street,
Suite E-265, Tempe, AZ 85281. Phone:
(480) 829-7326, ext. 35; e-mail: john.
marcello@fda.hhs.gov

General Environmental Health—Chair,
Eric Pessell, REHS/RS, Director, Barry-
Eaton District Health Department, 10451
Stoney Point Drive, Delton, MI 49046.
Phone: (517) 541-2639; e-mail: epessell@
bedhd.org

Hazardous Materials & Toxic
Substances—Co-Chair, Priscilla Oliver,
PhD, Life Scientist, U.S. Environmental
Protection Agency, Central City Station,
PO. Box 4305, Atlanta, GA 30302. Phone:
(404) 562-8292; e-mail: oliver.priscilla@
epa.gov. Co-Chair, Sheila Pressley, PhD,
REHS/RS, EKU, 521 Lancaster Avenue,
220 Dizney Building, Richmond, KY
40475. Phone: (859) 622-6339; e-mail:
sheila.pressley@eku.edu

Healthy Homes/Healthy Communities/
Indoor Air Quality—Chair, Vincent
Radke, MPH, REHS, CP-FS, DAAS,
Sanitarian, CDC/NCEH/DEEHS/EHSB,
4770 Buford Highway NE, MS-F60,
Atlanta, GA 30341. Phone: (770) 488-
4136; e-mail: vradke@cdc.gov

International Environmental Health/
Climate Change—Chair, Ron DeBurger,
Director, Toronto Public Health, 277
Victoria Street, 5" Floor, Toronto, Ontario

M5B IW2. Phone: (416) 392-1356; e-mail:

rdeburg@toronto.ca

Sustainability—Chair, Thomas
Gonzales, MPH, REHS, Environmental
Health Director, El Paso County Public
Health, 301 S. Union Blvd., Colorado
Springs, CO 80910. Phone: (719) 578-
3145; e-mail: tomgonzales@epchealth.
org. Vice-Chair, Mark McMillan,
Colorado Department of Public Health and
Environment, 4300 Cherry Creek Drive
South, B1, Denver, CO 80246. Phone:
(303) 692-3140; e-mail: mark.mcmillan@
state.co.us

Vector Control/Emerging Pathogens/
Zoonotic Disease—Chair, Zia Siddigi,
PhD, BCE, Director of Quality Assurance,
Orkin Commercial Division, 2170 Piedmont
Road NE, Atlanta, GA 30342. Phone: (404)
888-2000; e-mail: zsiddigi@rollins.com

‘Water/Wastewater/Recreational
Waters—Tri-Chair, Tracynda Davis,
Director of Environmental Health, 5040
Granby Circle, Colorado Springs, CO
80919. Phone: (719) 540-9119; e-mail:
tracynda.davis@nspf.org. Tri-Chair,
Craig Gilbertson, RS, Environmental
Health Planner, TrackAssist-Online,
8616 Walker Bay Trail NW, Walker, MN
56537. Phone: (218) 252-2382; e-mail:
cgilbertson@yaharasoftware.com. Tri-
Chair, Sharon Smith, RS, West Central
Region Supervisor, Minnesota Department
of Health, 1505 Pebble Lake Road, Suite
300, Fergus Falls, MN 56537. Phone:
(218) 739-7585; e-mail: sharon.l.smith@
state.mn.us

NEHA Staff:
(303) 756-9090

Rance Baker, Program Administrator,
NEHA Entrepreneurial Zone, ext. 306,
rbaker@neha.org

Trisha Bramwell, Customer/Member
Services Specialist, ext. 336, tbramwell@
neha.org

Laura Brister, Receptionist, Customer
& Member Services Specialist, ext. 300,
Ibrister@neha.org

Ginny Coyle, Grants/Projects Specialist,
ext. 346, gcoyle@neha.org

Jill Cruickshank, Marketing and
Communications Manager, ext. 342,
jeruickshank@neha.org

Vanessa DeArman, Project Coordinator,
Research and Development, ext. 311,
vdearman@neha.org

Tom Dickey, Assistant Manager, Research
and Development, (701) 277-4833,
tdickey@neha.org

Cindy Dimmitt, Office Manager, Cus-
tomer & Member Services Specialist, ext.
343, 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

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

Soni Fink, Strategic Sales Coordinator,
ext. 314, sfink@neha.org

Genny Homyack, Executive Associate,
ghomyack@neha.org

Dawn Jordan, Program Manager, Human
Resources Liaison, Customer Service
Manager, ext. 312, djordan@neha.org

Elizabeth Landeen, Project Coordinator,
Research and Development, (860) 357-2097,
elandeen@neha.org

Larry Marcum, Managing Director,
Research and Development and Govern-
ment Affairs, Contact for National Radon
Proficiency Program, ext. 303, Imarcum@
neha.org

Rick Miklich, Credentialing Coordinator,
ext. 339, rmiklich@neha.org

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

Terry Osner, Senior Advisor, ext. 302,
tosner@neha.org

Susan Peterson, IAQ Project Specialist,
Biology and Control of Vectors and Public
Health Pests Project Specialist, Research
and Development, speterson@neha.org

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

Kristen Ruby, Content Editor, Journal of
Environmental Health, ext. 341, kruby@
neha.org

Christl Tate, Project Coordinator,
Research and Development, ext. 305,
ctate@neha.org

Shelly Wallingford, Education Coordinator,
ext. 313, swallingford@neha.org Zuge

To update information, contact Terry Osner, Senior Advisor, (303) 756-9090, ext. 302.

January/February 2012 ¢ Journal of Environmental Health

n




YOUR ASSOCIATION

NEHA

NEHA’s Industry-Foodborne Illness
Investigation Training (I-FIIT)

NEHAS Industry-Foodborne Illness
Investigation Training (I-FIIT) will
be held at the Food Safety Summit
in Washington, DC, on April 16,
2012, from 8:00 a.m. to 5:00 p.m.

NEHA, in collaboration with the
Food Safety Summit, is pleased to
offer a one-day in-person training opportunity designed for those
in industry at the retail food service, food stores, and restaurant
level. I-FIIT will provide you and your company with a better
understanding of a foodborne investigation process as a whole,
setting the foundation for stronger collaborative efforts among
you, your company, and public health professionals.

Everyone wants to provide safe, wholesome, and healthy food to
their customers. This workshop will give you the tools and insight
needed to efficiently and effectively handle potential issues that
you may encounter. The workshop will connect you with govern-
ment food safety officials and other involved personnel to improve
foodborne disease outbreak response by identifying industry’s
roles and responsibilities during a foodborne disease incident.
This workshop is recommended for the midlevel manager and
above and is composed of interactive group exercises, Q<A ses-
sions, and lectures spanning the scope of an investigation.

Upon completion of the course, each attendee will be awarded
a certificate of completion and 7.5 NEHA continuing education
credits. Attendees will also receive the I-FIIT Course Manual, a
copy of FDA Retail Food Protection: Employee Health and Person-
al Hygiene Handbook, and various handouts, forms, and useful
resources. Space is limited to 30 people so early registration is rec-
ommended. The cost to attend the workshop is $350 per person.
The registration deadline is March 2, 2012. For more information
about I-FIIT or to register, please visit www.neha.org/IFIIT.

‘jﬂﬂ SFEry
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Mangold Winners—Past and Future
The Walter S. Mangold Award is more than NEHAS highest honor—it
is also a recognition of the outstanding contributions environmental
health professionals make to public health and safety.

Each year, NEHA members have the opportunity to recognize
extraordinary achievement among their peers. Each year, they rec-
ognize the man or woman who exemplifies superior achievement,
professionalism, dedication, and technical excellence.

This year should be no exception. Quietly step back and take a
moment to identify that one individual who makes all the differ-
ence in environmental health. Who has high standards, and rises
to them? Who sees challenges and rushes to meet them? Who has
a deep concern for the welfare of men, women, children, and our
environment? Who knows that his or her activities and concerns
make all the difference?

That person should be your nominee for the coveted Mangold
Award. Nominations may be submitted by an affiliate or by any
five NEHA members. A complete history of the award and the
nominating process can be viewed at www.neha.org/pdf/about/Man-
gold_Award_History_and_Nominating_Criteria.pdf. For further
information, please contact Terry Osner at 303-756-9090, ext. 302,
or at tosner@neha.org. Nominations are due by March 15, 2012.

Past Mangold Winners

1956  Walter S. Mangold—California
1957 Milton M. Miller—Colorado

Floyd M. Miller—Louisiana

Harlan Kingsbury—Massachusetts
Verne C. Reierson—Oregon

A. Harry Bliss—California

Jerrold M. Michael—Washington, DC
Larry J. Gordon—New Mexico
Seymour Barfield—California

V. Harry Adrounie—U.S. Air Force
Frank A. Gohr—California

A. H. Crenshaw—Florida

David B. Peden—Ohio

Samuel Reed—Washington

A. Clark Slaymaker—Virginia
Frank A. Justicee—Colorado
Francis J. Goldsmith—Washington, DC
Ben Freedman—Louisiana

John G. Todd—Oklahoma

Jack Hatlen—Washington

William G. Walter—Montana
William A. Broadway—North Carolina
Joseph H. Martin—California
CAPT Dale Truesdell—Uniformed Service
S. M. Stephenson—Michigan

Not Given

Ward C. Duel—Illinois

Monroe T. Morgan—Tennessee

Not Given

John J. McHugh—New York
Vernon Sloulin—Montana

Not Given

Bailus Walker, Jr—Massachusetts
Trenton G. Davis—North Carolina
G. A. Verrone—Uniformed Services
Richard L. Roberts—California
Richard K. Rowe—South Carolina
E Oris Blackwell—Kentucky

Sarah B. Kotchian—New Mexico
Nina I. McClelland—Michigan
Bernard S. Weintraub—California
Amer El-Ahraf—California

1958
1959
1960
1961

1962
1963

1964

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

1992
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1993 RADM Webster Young, Jr—Uniformed Services 2003 Larry M. Eils—Illinois

1994 Joseph W. Walsh, Jr—Massachusetts 2004 Daryl E. Rowe—Georgia

1995 CAPT Bruce R. Chelikowsky—Uniformed Services 2005 Herman Koren—Indiana

1996 Leonard E Rice—South Carolina 2006 Not Given

1997 Charles W. Felix—National Capitol Area 2007  Chris Wiant—Colorado

1998 Eugene Devenport—Utah 2008 John M. Barry—North Carolina

1999 David McSwane—Indiana 2009 COL Anthony C. Aiken—Georgia

2000 Not Given 2010 Gary Coleman—North Carolina

2001 George A. Kupfer—Illinois 2011 CAPT Craig A. Shepherd—Tennessee @&
2002 Harry Grenawitzke—Michigan

Walter S. Mangold
Avwardl

The Walter S. Mangold Award recognizes an The Mangold is NEHA's most prestigious award
individual for extraordinary achievement in and while it recognizes an individual, it also honors
environmental health. Since 1956, this award an entire profession for its skill, knowledge, and
acknowledges the brightest and the best in commitment to public health.

the profession. NEHA is currently accepting

nominations for this award by an affiliate or

by any five NEHA members, regardless of Nominations are due in the NEHA office by
their affiliation. Thursday, March 15, 2012.

. San Diego is California’s second-largest city, where blue skies keep
Dld YUU watch over 70 miles of pristine beaches and a gentle Mediterranean

climate means paradise every day. Now that’s a destination! Escape
Knuw? y | to San Diego this June to attend the NEHA 2012 AEC.

www.neha2012aec.org
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TO THE EDITOR

Water and Sewer Services in Marginalized
and Underserved Communities

Dear Editor:

I find the article titled “Use of Community-Owned and -Managed
Research to Assess the Vulnerability of Water and Sewer Services
in Marginalized and Underserved Environmental Justice Commu-
nities” (JEH, 74[1], July/August 2011) interesting in that it uses
race as a scientific adjunct to a common rural or semiurbanized
American situation.

As unfortunate as it is to not have municipal services, it is a fact
of life that such services cannot be extended to all areas of a given
community, even if they are on the outskirts of a municipality that
has such services. The reason, as many of us know; is the cost of
such services. Regardless of color, such areas exist in all states and
in many communities.

To use statements such as “descendants of slaves” should not be
a part of a scientific study that is used to focus on “racism.” The
fact that such services are unaffordable to a group of people does
not make it racist, and any and all such statements appear to be a
matter of personal subjectivity of the researcher(s).

I recently moved into a rural area, not far from a municipal-
ity that has all of the typical city services, yet until recently we
did not have municipal water (or sewer/gas, cable, etc.), and the
groundwater is unbearable. Even my Labrador refused to drink
it. Yet people lived in these areas for decades, hauling in drinking
water, as they do in much of this area.

Recent municipal water became a matter of residents request-
ing such services from the municipality servicing the area. It took
residents petitioning the local governmental unit. Engineering
studies were then performed along with a cost analysis. Then resi-
dents, once armed with all the necessary information, voted on the
project. A majority (51%) was needed to vote in the project. Most
of you reading this letter know the procedure.

When I hear statements like “Environmental Justice,” I think of
more entitlements without any local citizen financial input. Our
particular water extension project cost each resident over $7,000,
which could be spread over a number of years for payoff.

The fact the some people reside in areas that may have landfills,
heavily trafficked areas, etc., as stated in the article, can once again
fit in most any community of people of all color. It often means
cheaper land and lower taxes.

This is not a matter of “denial” of such services, but rather a
matter of the community either not being able to afford them,
or not petitioning for such services. Instead of extending these
services, why does the community not focus on fixing what they
already have? We cannot extend services without some compen-
sation. Someone has to pay for it. But to state it is “racism” is
unfounded and a ploy to get the government to service communi-
ties without any compensation.

It is unfortunate that everyone cannot have all the modern
services that are available to certain areas of a community, but

it is also a matter of “doing with what you have,” or working to
improve it through however you can afford. Joplin, Missouri, resi-
dents are a prime recent example of community support, where a
devastating tornado recently imploded a once viable community.
No one was crying for the federal government to come in and save
them; they are doing it themselves through donations, community
support, and little government assistance.

We all cannot have everything for doing nothing. It takes the
hard work of citizens, and a matter of self-reliance to grow a
community and keep it safe.

Chuck Lichon, RS, MPH

Linwood, MI

The Authors Respond

Institutional Racism: A Teachable Moment

Dear Editor:

We thank the letter writer, Chuck Lichon, RS, MPH, for raising
his questions and appreciate the opportunity to give more back-
ground on our recent feature article, “Use of Community-Owned
and —Managed Research to Assess the Vulnerability of Water and
Sewer Services in Marginalized and Underserved Environmental
Justice Communities.” In our response, our primary focus is on
broader systems of institutional racism that lead to discrimina-
tion and environmental injustice. We hope that our response will
provide the readership of JEH a teachable moment on the forms
of institutional racism and discrimination that still produce barri-
ers to minimum quality of life standards for low-income, minority,
and tribal populations.

It is unfortunate that in 2011, with President Barack Obama
serving as the first elected African-American leader of the “free
world,” many continue to profess the notion that race, class,
income, and politics have nothing to do with inequities in
access to basic amenities (e.g., clean air, safe drinking water,
and toxic-free soil), and public health protections. In addition,
we are very aware that despite empirical evidence, some of our
more educated colleagues and powerful government officials,
scientists, educators, and religious leaders continue to infuse
their public opinions with revisionist denials of racism and
economic discrimination.

Although some believe it is not scientific to frankly acknowl-
edge the past, we contend that it is a prerequisite for science. Our
JEH article is grounded in the socioeconomic contexts of three
communities of color in the previously small textile mill town
of Mebane, North Carolina. The city of Mebane straddles both
Alamance County and Orange County and has a current popula-
tion of less than 10,000. The three target communities are 85% to
95% African-American with a mixture of Native American heri-
tage that predates the end of slavery in 1865. The generations of
families of color, churches—with cornerstones struck as early as
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1868—and segregated cemeteries are all legacies of Jim Crow; yet
some would believe these taxpaying citizens chose to be segregated
and preferred drinking contaminated water while their fellow
citizens received the benefits of municipal drinking water, sewer
services, and paved streets. On the contrary, after years working
side by side with people of all colors concerned about the survival
of these communities, we believe our article provides a more ratio-
nal explanation.

Two of the co-authors of this paper, Omega Wilson and Marilyn
Snipes, were born and raised in Mebane. They are both descen-
dants of former slaves and Native Americans and co-founders
of the West End Revitalization Association (WERA). WERA
was incorporated as a 501¢3 nonprofit in 1995, and it serves as
Mebanes first U.S. Environmental Protection Agency (U.S. EPA)
“community-based environmental protection model” organiza-
tion. It has led efforts in African-American communities to stop
racial discrimination and adverse effects associated with leaking
underground storage tanks, unpaved streets, contaminated drink-
ing water, failed backyard septic systems, and landfills (Wilson,
Bumpass, Wilson, & Snipes, 2008).

The communities WERA represents emerged out the “recon-
struction period” after the Civil War, when those freed slaves
and displaced Native Americans were forced to settle in South
African—type “hostels” on the least desirable land. WERA
communities began as buffers between whites and the town
dump, discarded mill and factory waste, sewage pits, above-
ground piles of dead farm animals, and an eight-acre pit used
to mine soil for brick making. This pattern continued from the
beginning, past 1920 when Mebane placed the public land-
fill and sewage treatment plant in one of these communities,
through the era of legalized discrimination.

In February 1999, WERA filed administrative complaints under
Title VI of the Civil Rights Act of 1964 and Environmental Justice
Executive Order 12898 of 1994 at the U.S. Department of Justice
(DOJ), when local, state, and federal government agencies had
planned construction of the Highway 119 bypass/interstate for 16
years without public input. The four-lane highway, in an eight-
lane corridor, would have destroyed homes and churches in two
of the historic communities that had been denied access to basic
municipal drinking water and sewer services (Wilson, Bumpass,
Wilson, & Snipes, 2008). At the time, officials from DOJ described
WERA communities as suffering from “patterns of historic
discrimination” that denied access to “basic amenities.” WERAS
DOJ complaints were renewed in February 2010 and are currently
under “jurisdictional review” at DOJ and U.S. EPAs Office of Civil
Rights in Washington, DC.

The African-Americans in WERA communities have been
requesting access to services for years. One of the most glaring
examples of blatant racial discrimination in this case happened
after WERA went above the city for help. In 2000, the North
Carolina Department of Transportation and Department of

Environment and Natural Resources set aside over $5 million
for the installation of first-time municipal drinking water and
sewer collection lines where failed backyard septic systems
and outhouses of 134 homes contaminated community ditches
and streams with sewage and E. coli. Local government offi-
cials repeatedly refused to sign contracts for these state and
federal dollars because the money was earmarked to reduce
public health disparities in low-income minority communities
targeted for destruction by the planned highway corridor—
a transportation project planned and supported by city and
county governments for three decades. The U.S. Department of
Transportation placed the highway project on moratorium after
WERA filed the DOJ complaint to prevent it from destroying
two of Mebane’s minority communities that faced decades of
adverse and disproportionate impacts.

From the beginning, WERA has been proactive and patient in
efforts to work with the city of Mebane and county governments.
WERAS collaborative legal, public health, university, foundation,
and government partners have worked to pursue and leverage
millions in block grants and local government matching funds to
install first-time sewer and safe drinking water services, pave dirt
streets, and remove underground storage tanks leaking petro-
leum as well as toxic benzenes and xylenes (Wilson, Bumpass,
Wilson, & Snipes, 2008). Since 2000, Omega, Marilyn, and other
members of WERA's board and staff including co-author Natasha
Bumpass, who served as WERAs communications manager
and field/office research assistant via AmeriCorps VISTA, have
worked very closely with Drs. Chris Heaney, John Cooper, and
Sacoby Wilson on a series of community-led research studies.
These efforts focused on documenting out-of-compliance infra-
structure, contaminated drinking well water, contaminated
municipal water, and pollution in surface water at levels over
300 times U.S. EPA Clean Water Act guidelines. In 2000, the city
of Mebane intentionally installed sewer lines for future taxpay-
ers while ignoring taxpaying residents of WERA communities.
In 2003, WERA research documented the actions of the city of
Mebane, which provided sewer line connections for new high-
income white subdivisions, bypassing dozens of contiguous
African-American homes that had been there for decades—some
only two to three blocks from Mebane’s newly upgraded and
federally funded waste water treatment facility.

The financial responsibility of officials for public expenditures
is an old argument in cases of environmental injustice and paral-
lels arguments made against antidiscrimination policies: the most
expedient and cheapest option for those who control government
and industry is to deny services to, and dump on, the same people
as always because their land is worth less and they don’t have polit-
ical power. Environmental racism/injustice saves money for some
officials by creating burdens on the poor and people of color. That
is institutionalized, that is the way the system often works.

continued on page 76
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Our efforts to raise awareness about these issues have
resulted in publications in scientific journals (Heaney, Wilson,
& Wilson, 2007; Wilson, Cooper, Heaney, & Wilson, 2008;
Wilson, Heaney, Wilson, & Cooper, 2007; Wilson, Wilson,
Heaney, & Cooper, 2008) and garnered invitations from
national and international organizations. Omega has supported
other communities around the country. His knowledge of how
to build and manage collaborative partnerships resulted in an
invitation to serve as a “community perspective” member of
U.S. EPAs National Environmental Justice Advisory Council
(NEJAC) during 2007-2010, providing input on interagency
policy and compliance for air, water, and soil in low-income
minority communities and tribal areas throughout the United
States. Omega was the lead writer for the “Community
Facilitated Strategies” section of NEJAC’s Goods Movement
Recommendations (involving air, maritime, and rail ports
and highway corridors) that adversely affect low-income
minority communities and tribal areas (U.S. Environmental
Protection Agency, 2010). The Obama-Biden transition team
also requested Omega’s input on December 16, 2008, to present
10 environmental justice policy priorities to incoming staff-
ers of President-elect Barack Obama’s administration, focusing
on interagency actions to reduce or eliminate environmental
contaminants and health care disparities, improve enforcement
of health statutes, and generate new preventive efforts (Wilson,
2008). There is still work to do on expanding the conscious-
ness of ethnically diverse audiences of policymakers, educators,
health professionals, and the public.

A broader application of quantitative as well as qualitative
methods of scientific research is paramount to improving the
quality of life in low-income minority communities and tribal
areas and to removing the intellectual and institutional grip of
old South cultural and racial legacies of “states’ rights” over
federal statutes. The co-authors believe that collaborative prob-
lem-solving partnerships must move from research, to advocacy,
and to activism to translate scientific information and knowledge
about institutional racism and health disparities into effective
strategies to eliminate environmental and public health hazards.
This activism is also needed to dispel the myth that communities
should be expected to pull themselves up by their bootstraps in
the midst of a severe environmental crisis. An encouragement
of the people of color in Mebane to be more self-reliant like the
citizens of Joplin, Missouri, is misguided, as Missourians affected
by the severe storms, tornadoes, and flooding had received $77
million in federal relief as of August 31, 2011 (Federal Emer-
gency Management Agency, 2011).

The points raised in the letter to the editor closely paral-
lel public comments expressed by Mebane’s city council when
WERA filed Title VI and environmental justice complaints nearly

13 years ago. Some may not be aware that starting this summer,
President Obama’s administration has secured the commitment for
18 branches of the federal government to sign a memorandum of
understanding (MOU) to include environmental justice guidelines
in their operating procedures (U.S. Department of Justice, 2011).
One of WERAS attorneys led the drafting of the MOU. Many still
deny, however, that institutional racism is a significant factor in
providing access and financial resources necessary to reduce and
eliminate legacies of discrimination and segregation.

Our response to the letter to the editor reflects the public and
private scientific positions of many in the public health field as
the North Carolina Medical Journal, with a circulation of over
30,000, invited Omega Wilson to write a commentary, published
in May 2011, entitled “Lack of Basic Amenities: Indicators of
Health Disparities in Low-Income Minority Communities and
Tribal Areas (Wilson, 2011).” We are encouraged that the JEH
has joined the North Carolina Medical Journal, WERAs collab-
orative partners, and President Obama’s administration to help
expand the discussions about broad systems that perpetuate envi-
ronmental injustice and innovative and proactive efforts that can
address racial and economics disparities in public health policies.

Omega Wilson, MA

Christopher D. Heaney, MS, PhD

Marilyn Snipes

Natasha Bumpass

John Cooper, PhD

Sacoby Wilson, MS, PhD
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continued from page 86

Officials (NACCHO), the public health
workforce (of which many NEHA members
are a part) has shrunk by almost 20% since
the Great Recession began. No number of
protest signs or letters to the president are
going to change those numbers.

In the blind rush to man the barricades
and protect what we have, [ am also seeing
professions get caught up in the specious
argument that cutting their ranks automati-
cally translates into a loss of capacity (i.e., the
amount of work that can be done). Implicit
in this argument is the idea that capacity is
a function of workforce size. Cut the size of
the workforce and you automatically cut the
capacity of that workforce.

This argument, which drives many of the pro-
tests now taking place, is just not valid. Worse,
hiding behind it hinders our ability to confront
the brutal realities of our day, which as Stockdale
maintained, is the necessary step that we have to
take to get ourselves to a better tomorrow.

As many of you know, I come from the
world of engineering. In studying engineer-
ing I became familiar with the idea that
technology can be seen as a “disruptor.” That
is, the application of technology to a system
or way of doing things can multiply by orders
of magnitude the productivity (and capacity)
of that system, just as we are seeing today
through the loss of many middle-class jobs.

Technology can boost the output of a system
and decrease the personnel investment neces-
sary to accomplish a set amount of work. As
economies move toward higher levels of ef-
ficiency, this trend will continue to accelerate
irrespective of what anyone thinks or wants. It
is one of those brutal realities that we face today.

It is important not to misread what [ am say-
ing. L am not overlaying any particular political
or humanistic perspective on the essence of
what technology is or does. It just is, that is, to
understand technology is to understand how
it changes the game and “disrupts” the order.
Technology itself is value neutral. (It is in how
we apply technology that we enter into the
world of values, ideologies, intentions, etc.)

Let me now go back to the two quotations
from the beginning of my column:
¢ The rampaging elephant: we're not going to

reverse the economic forces impacting us.

Irrespective of what we think or feel, the
Great Recession happened and its legacy
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continues. Moreover, this economic event,
whether we like it or not, has had, and
continues to have, an impact on our pro-
fession (and of course, many others!)
¢ The Stockdale Paradox: we have to deal
with the brutal facts even as we are deter-
mined to prevail.
We ignore at our peril the brutal realities

that our profession is now facing. We are
a downsized profession—whether we like
it or not—and no amount of protesting or
wishing that things were different is going
to change that. Yet we can still prevail in the
end if we can understand how the future is
unfolding and how we can take advantage
of these trends, which includes the wise
use of new technologies.

NEHA is not committing resources to recre-
ate 1987. That would be futile and a dereliction
of our duty to prepare this profession for its
future. Instead, we have our sights set on to-
morrow and we are working to understand
better how the events of today are likely to
transform this profession so that we can pre-
pare our members for success in that future.

As examples of this effort, last year we
presented a play at the Annual Educational
Conference (AEC) & Exhibition that pre-
viewed how we might be working in the
future (and I might add, with new technol-
ogies). I am happy to note that the session
was standing room only. Furthermore, we
will soon be presenting a new column in our
Journal that will be written by a futurist—in
fact, Google’s top-rated futurist speaker—
Tom Frey. Frey is an expert in discerning how
work is changing and what we need to do to
be in phase with how it is evolving. Tom will
also present the keynote at our 2012 AEC in
San Diego. His message will center on how
we can prepare ourselves for success in the
future. And then, NEHA just took the un-
precedented action to cobrand with Decade
Software Company.

As we were beginning to appreciate that
the work world of environmental health was
evolving, our interest in the disruptive na-
ture of technology grew. We decided that
the time had come to work more closely
with technology companies with the intent
of tapping into their technologies to build
capacity even as the size of our workforce
was diminishing. To make matters easier, we
determined that it would be wise to begin
this venture by working closely with a single

company from among our many friends in
this industry. We conducted an elaborate
request-for-proposals process. After review-
ing a number of well-prepared and attractive
bids, we decided to select Decade Software
to be our cobranding partner.

The mission of this program is to push
capacity building aggressively within our
profession by tapping into the power of new
IT applications. In choosing to work closely
with one partner (while continuing to work
more generally with all of our IT partners),
we envision that this program will open up
opportunities for us to drive the work of our
profession to higher levels of capability de-
spite an environment of program, financial,
and staffing cutbacks.

Through this column, I am happy to for-
mally announce to the membership that
NEHA and Decade are now partners. NEHA
couldn’t be more pleased with this partnership
as our respect for Decade and its commitment
to environmental health have been unwaver-
ingly high and rock solid over the years. We
will be working closely together to explore
how we can jointly design and introduce IT
products into the practice of environmental
health and by so doing, increase the produc-
tivity and accomplishments of this profession.
This initiative will also involve training and
preparations for our members so that they can
gain an upper hand on the future.

To see a profession undergo the trauma
that ours has gone through has been painful.
To watch this happen knowing that nothing
can be done to stop it is all the more frustrat-
ing. Nevertheless (to echo the two pearls of
wisdom from the beginning of my column),
there is no excuse for idly standing by and
just hoping that someday things might get
better. NEHAs membership needs to know
that NEHA has taken the initiative to un-
derstand the lessons of the economic events
sweeping through our profession. Moreover,
we are determined to find ways to build ca-
pacity in environmental health through the
use of disruptive technology. In the process,
we persist in our goal to help each and every
practicing environmental health professional
become more successful in the future. 2%
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PRODUCTS &

KM14 — New Waterproof
Dishwasher Digital
Thermometer

Comark is introducing
its newest Pocket Digi-
tal Thermometer, the
KM14.

The KM14 is water-
proof, field calibratable
and with a MAX hold
reading, can be used to
test the rinse cycle in
commercial dishwash-
ers. The slim design
fits easily in a pocket
or sleeve.

With accuracy
across the full range to
2°F (1°C), the KM14

is a fast responding

thermometer which

can also be used for

testing food in every
part of the kitchen, from receipt through
cooking, holding and cooling...and at a
very affordable price.

Additional features include BioCote®
antimicrobial to inhibit bacterial growth
on the unit, Data Hold to help record
critical readings, a range up to 400°F for
testing fryers, and a 1-year warranty.

Comark, a Fluke company, is a lead-
ing international manufacturer of pre-
cision thermometers and probes, data
loggers, and RF monitoring systems for
the food industry.

1-800-555-6658

sales@comarkUSA.com

www.comarkUSA.com

Look For The Orangey

When experienced inspectors see lamps
in the field with the familiar Shat-R-Shield
orange label, they know the most
reliable shatter-resistant lighting
products are on-the-job. SRS has
kept the workplace safe from the
risks of unprotected glass since *
1976.

Insist on the real deal--
Shat-R-Shield Orange.

* Fluorescents

* Heat Lamps
Bug Lamps
Incandescents
Glass Globes
UV/Germicidals
Compact
Fluorescents

SRS skin-tight,

clear & tough

safety coatings are
guaranteed not to
crack, peel or yellow.

Ishatr-shieick.

1'-. O;ange is a registered trademark of Shat-R-Shield, Inc.
tel: (800) 223-0853 www.shatrshield.com
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Register for the

NEHA AEC
June 28-30, 2012

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

National Environmental Health Association (NEHA)
Annual Educational Conference (AEC) & Exhibition



Register Today for the NEHA 2012 AEC!

neha2012aec.org/register.html

Don’t miss the training, educational, networking, and advancement
opportunities that await you at the NEHA 2012 AEC. Register today
to attend at neha2012aec.org/register.html. For personal assistance,
contact Customer Service toll free at 866.956.2258 (303.756.9090
local) extension O.

Member Non-Member

Full Conference Registration $565 $725
One Day Registration $305 $355
Student/Retired Registration $155 $225

Save on AEC Registration -
Join NEHA as a Member Today!

Become a NEHA member and take advantage of the member registration
rate of $565 for the full conference. An annual membership is just $95
and includes a free subscription to the Journal of Environmental Health;
free Continuing Education credits for e-Learning courses; access to a
members-only website, which includes a member directory; affinity
programs with discounts for NEHA members on various goods and
services; and more!
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Save $50

Stay at the designated

AEC hotel—the San Diego
Marriott Marquis & Marina—
and receive a $50 food
voucher to use toward
your meal purchases.
Certain terms and conditions apply.

See AEC website for details.




Difficult times make it
more important than
ever that you NOT miss
the skills, knowledge,
and expertise that

can be derived from
the NEHA AEC, which
can help you and your
organization build for
a hetter tomorrow.




Enjoyment of
the Destination

San Diego is a destination you don’t want to miss! It is California’s
second largest city, where blue skies keep watch over 70 miles

of pristine beaches and a gentle Mediterranean climate means
paradise every day.

San Diego County’s 4,200 square miles offer immense options for
business and pleasure. San Diego is renowned for a dazzling array
of world-class family attractions including the world-famous San
Diego Zoo and San Diego Zoo Safari Park, Sea World San Diego, and
LEGOLAND California. The city offers an expansive variety of things
to see and do, appealing to guests of all ages from around the world!

Stay at the NEHA AEC designated hotel (the San Diego Marriott
Marquis & Marina) and enjoy access to all there is to see and do in
San Diego. The enchanting waterfront location of the hotel makes it
easy to walk to areas like the Gaslamp Quarter—a 16-block historic
district filled with restaurants, specialty shops, and more!

Visit neha2012aec.org and click on “About San Diego” to plan
how you're going to enjoy the NEHA 2012 AEC destination!
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Aarriott

MARQUIS
SAN DIEGO MARINA

AEC Designated Hotel

San Diego Marriott Marquis & Marina

333 West Harbor Drive, San Diego, CA 92101
To make your hotel reservations, visit neha2012aec.org/hotel.html.
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The San Diego Marriott Marquis & Marina is southern California’s premier San Diego

hotel, and is the designated venue and hotel for the NEHA 2012 AEC. Book your hotel
room today to secure your stay at the beautiful San Diego Marriott Marquis & Marina
at a wonderfully discounted rate of $149/night*!

Rooms are available within the NEHA block from June 24 —July 4, 2012.

*Taxes and fees also apply. To receive the discounted rate of $149/night, you must book your
hotel room within the NEHA block. Discounted rooms are available on a first-come, first-serve
basis. Rooms with a bay view are also available at $169/night plus taxes and fees.
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The Annual UL Event will be
held Wednesday, June 27,

2012, from 6:30 to 10:00 pm.

The Community Volunteer
Event will be held from 1:00
to 4:30 pm on Wednesday,
June 27, 2012.

Special Events
at NEHA AEC

ANNUAL UL EVENT
Aboard the USS Midway

Come aboard the USS Midway Museum and prepare yourself for a lifetime
memory! At the Annual UL Event, you'll explore a floating city at sea and relive
nearly 50 years of world history aboard the longest-serving Navy aircraft carrier
of the 20th century. During the Annual UL Event you'll enjoy a tour of the
historic aircraft carrier, a delicious catered dinner on the hangar deck, and other
entertaining features such as private access to the flight deck to tour at your
leisure. Don’t miss the opportunity to see this fascinating piece of history!

COMMUNITY VOLUNTEER EVENT
Balboa Park

NEHA will be holding a Community Volunteer Event as part of the 2012 AEC.
This is the second year that NEHA has organized a Community Volunteer Event
as part of our efforts to “green” the AEC, and to give back to the host city in
which the AEC is held.

The event will be held at San Diego’s Balboa Park. Balboa Park is the nation’s
largest urban cultural park. It is home to 15 major museums, renowned
performing arts venues, beautiful gardens, and the San Diego Zoo. In addition,
the Park has an ever-changing calendar of museum exhibitions, plays, musicals,
concerts, and classes—all in the beautiful and timeless setting of this must-see
San Diego attraction.

Volunteers will be working with Park Ranger Carole to help maintain and improve
the park for future visitors. Projects will include planting, trail restoration,
painting, and other physical activities.

Space is limited so make sure to sign up today! For more details and to sign up
as a volunteer, visit neha2012aec.org.




KEYNOTE SPEAKER
Be Motivated and Inspired by Senior Futurist, Thomas Frey

Thomas Frey is author of “Communicating with the Future: How Re-engineering
Intentions Will Alter the Master Code of Our Future” and Executive Director and
Senior Futurist at the DaVinci Institute. His keynote talks on futurist topics have
captivated people ranging from high-level government officials to executives in
Fortune 500 companies including NASA, IBM, AT&T, GE, Hewlett-Packard, Visa,
Ford Motor Company, Lucent Technologies, Boeing, Capital One, Bell Canada,
Times of India, Leaders in Dubai, and many more.

As things continue to change across our communities, there are “new normals”
emerging. Thus, Frey’s presentation at the NEHA 2012 AEC will continue to
explore where things are likely to go in the future, and continue the discussion of
“new normals” that began at the NEHA 2011 AEC.

The Awards Ceremony & , . . . o . .
. Frey’s presentation will motivate and inspire you with provocative knowledge,
Keynote Address will be held humor, and tantalizing information bits that you can immediately put to use to

Thursday, June 28, 2012, help environmental health be effective in our communities in the future.
from 1:00 to 2:50 pm.

“The future is truly a magical place.

| have been there and would love to
have you join me on my next journey.”
— Thomas Frey

Preliminary Schedule
Tuesday // June 26 Wednesday // June 27  Thursday // June 28 Friday // June 29 Saturday // June 30

Pre-Conference Workshops | Pre-Conference Workshops | 1st Time Attendee NEHA General Assembly Educational Sessions
Workshop

Credential Review Courses | Credential Review Courses | Educational Sessions Exhibition Open Networking Luncheon

Credential Exams Awards Ceremony & Poster Session President’s Banquet
Keynote Address

Community Volunteer Event Educational Sessions

Annual UL Event

Golf Tournament Exhibition Grand Opening Silent Auction
& Party




» MANAGING EDITOR’S DESK

Nelson Fabian, MS

hen T was studying philosophy
and Eastern religions, 1 came
across a phrase the essence of

which I have never forgotten. It went some-
thing like this: It is easier to get out of the
way of a rampaging elephant than to try to
get on it to somehow stop it.

The point is that sometimes things happen
that we can't control. It is the wise person
who chooses to both accept that and to do
his or her best to work with the aftermath (of
the rampaging elephant!).

Today, we sit and watch as the rampaging
Great Recession and its legacy continues to
play out. As painful as it is to watch rising
debt levels, layoffs, cuts in programs, and so
forth, neither you nor I nor NEHA is going to
stop this elephant of an event.

I came across another quotation recently
that has maintained a hold on me. I found it
in Jim Collins’ excellent book, Good to Great.
The quotation follows from the story of Admi-
ral Stocktdale, who was held in captivity for
eight years during the Vietnam War. Collins
interviewed Stockdale and asked him how he
survived when others didnt. Stockdale ex-
plained that the optimists never made it out
because they couldn't handle the crushing dis-
appointments that followed broken promises
of prisoner releases. He stressed that people
develop the capacity to endure and ultimately
make it through such an ordeal only when they
accept the harsh realities of their situation.

Collins coined the term “Stockdale Para-
dox” from Stockdale’s story. He went on to
note that the truly great companies all prac-
ticed this concept, which he defined as follows:

“Retain faith that you will prevail in the

end, regardless of the difficulties AND AT
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YOUR ASSOCIATION

Increasing Capacity Even as the
Size of the EH Workforce Declines:
NEHA Cobrands With Decade

Moreover,
we are determined
to find ways to
build capacity in
environmental health
through the use of
disruptive technology.

THE SAME TIME, confront the most bru-
tal facts of your current reality, whatever
they might be.”

When facing a difficult situation, such as
what our profession is dealing with in this
economic downturn, it is crucial that we
accept the many burdens and changes that
these times are forcing upon us while we
maintain a strong faith we will come out of
this OK in the end.

Taking these two quotations into account,
it is important that the NEHA membership
knows that our association holds no illusions
that we can somehow protect our profession
from the economic forces impacting us. (We
can't stop the rampaging elephant.) What we
can do, however, is actively tune into and use
the lessons from this experience to prepare
our profession for future success. (Confront
the realities that we are facing while main-
taining faith that we can prevail in the end.)

As we try to understand the aftermath of the
economic issues playing out, one in particu-
lar stands out. Much has been written about

income and wealth disparity in the United
States as we follow story after story about the
shrinking of the middle class. It is instructive
to note that many middle-class jobs involve
some form of information manipulation. In-
formation is processed through these jobs to
produce higher value information outputs.

The Internet and a host of related technol-
ogies are changing that as these technologies
provide less expensive ways to produce even
higher value information outputs. The price
being paid for a more efficient and productive
economy is the loss of many of the informa-
tion manipulation jobs formerly held by
middle-class workers. And yes, this trend is
also touching our field of practice.

Rather than deal with these kinds of bru-
tal realities, I see many professions ignoring
them. In response to reduced levels of fund-
ing, 1 see one professional society after
another “taking to the streets” to argue how
important their profession is and to point out
what the dire consequences will be if further
cuts to their ranks occur (as if anyone is even
listening). It is as if the name of the game is
to protect what we have, all the while pre-
tending that somehow we can turn back the
clock to some glorious past, say, 1987. To put
it bluntly, that ain’t gonna happen.

These kinds of reactions violate the Stock-
dale Paradox by ignoring the brutal realities
that we need to be confronting and adapt-
ing to instead. No program, including those
long held sacred by local governments (such
as police and fire), is immune from the eco-
nomic ravages and workforce changes roiling
our communities today. According to the Na-
tional Association of County and City Health

continued on page 78
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EVERYTHING YOU NEED IN ONE PLACE
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* |napeaction history

= Critical viclations

* Schedules

+ Hisk Assessment

= Woaork kad balancing

* Communication tools

* |mwoicing, revenue and collaction tools
+ Parmitting

* Automated payments and service requests
* Raporting and analysis tools

= And much, much mors
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