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David Borowski and Joseph George celebrate Arbor Day by planting a tree behind the Cordell Hull Building in Nashville. 

                                Source: Tennessee Department of Health. 
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Environmental Epidemiology Program 
and Disease Registry (ATSDR).  The 
Public Health Emergency Prepared-
ness Cooperative Agreement funds 
two positions. 

 

EEP had a busy 2008 responding to 
environmental public health questions 
and ending with a bang with the TVA 
Kingston Fossil Plant coal ash release 
just before Christmas.   

 

EEP published eight health consulta-
tions that detailed investigations of 
hazardous substances.  These reports, 
certified by ATSDR, provided public 
health conclusions and recommenda-
tions for each site investigated.  Envi-
ronmental Epidemiology also pub-
lished seven short reports called Tech-
nical Assists to document our smaller 
projects and responses.   

 

The Environmental Epidemiology Pro-
gram (EEP) within Communicable 
and Environmental Disease Services 
(CEDS) is charged with protecting the 
public from exposure to hazardous 
substances.  Environmental Epidemi-
ology works in all 95 counties in Ten-
nessee.  Regional Environmental Epi-
demiologists provide local support to 
environmental public health projects 
as part of their responsibility to protect 
the health of Tennesseans.  It is com-
mon for the regional environmental 
epidemiologists and the Central Office 
to team with other state agencies such 
as the Tennessee Department of Envi-
ronment and Conservation (TDEC).  

 

EEP has little state-appropriated fund-
ing.  Federal funding for the investiga-
tion of hazardous waste sites comes 
through a Cooperative Agreement 
with the Agency for Toxic Substances 

In January 2008, EEP welcomed a new 
staff member.  Joseph George is a pro-
fessional geologist with an MS from 
Southern Illinois University.  Joe came 
to EEP with experience in the private 
sector, working with environmental 
hazardous waste sites. 

 

Fact sheets, report summaries, public 
meetings, media releases, interviews, 
and Internet pages all supported our 
health consultations.  For more infor-
mation about specific public health 
projects visit the CEDS website.   

 

Environmental Epidemiology Program 
Asthma Plan. 

 

EEP worked with the regional environ-
mental epidemiologists to give out free 
radon kits at the local health depart-
ments.  The Department of Environ-
ment and Conservation analyzed the 
kits and shared the results with EEP.  
EEP then mapped the results by 
county and zip code, creating maps 
that showed areas of the state with the 
highest likelihood of having homes 
with radon levels greater than the rec-
ommended maximum of 4 picocuries 
per liter of air. 

 

EEP examined the relationship be-
tween indoor radon levels (in pCi/L) 
and lung cancer mortality rates per 

EEP began its  long-term goal of envi-
ronmental public health tracking with 
two projects.  We began an air quality 
study in which we are correlating hos-
pitalization rates for asthma with levels 
of PM2.5 and ozone in metropolitan 
areas.  This has been done in New 
York City and a few other areas.  We 
are using this study to refine our meth-
odology to assist the Department with 
its asthma reduction efforts. 

 

EEP was a working member of the 
State of Tennessee Asthma Task 
Force.  We worked with Maternal and 
Child Health and the Office of Policy, 
Planning, and Assessment in develop-
ing the Surveillance and Epidemiology 
objectives and strategies for the State 

100,000 for males and for females, 
averaged over the years 2001 through 
2005. The main questions of interest 
were to determine how lung cancer 
mortality and indoor radon levels are 
related and to determine if there is a 
geographical factor in the relationship 
between east, middle, and west Ten-
nessee. 

 

Based on data from 2001 through 
2005, there does not appear to be a 
significant relationship between lung 
cancer mortality in males or females 
and average indoor radon level.  Fur-
thermore, there does not appear to be 
a geographical factor when looking at 
lung cancer mortality rates by gender. 
However, there is a geographical factor 
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nessee.  Benefits of this project include 
improved, targeted education regard-
ing radon testing in eastern and mid-

when looking at average indoor radon 
levels with eastern and middle Tennes-
see being much higher than west Ten-

dle Tennessee.  

 

Health Consultations and Exposure Investigations 
A health consultation (HC) is a report prepared after looking at a site’s environmental data and making a professional 
judgment about the likelihood of public health hazards.  An HC provides public health conclusions, recommendations, 
and outlines a plan of action for each site evaluated.  

May Oil — Giles County 
The Tennessee Department of Envi-
ronment and Conservation (TDEC), 
Division of Underground Storage 
Tanks contacted EEP about vapors in 
the basement of a Giles County 
church. These vapors were believed to 
have originated from contaminated 
soil below the church.  This soil was 

contaminated when diesel fuel leaked 
from an underground storage tank 
(UST) at the nearby May Oil Com-
pany.  

 

EEP was supplied indoor air sampling 
data to review and was asked to pro-

vide recommendations as to whether 
or not the air inside the church is safe 
to breathe.  EEP concluded that all 
contaminant concentrations detected 
in air at this Church were below levels 
of health concern. 

Lebanon Road Landfill — Davidson County 
por extraction system.  TDEC contin-
ued to provide oversight for the site, 
and they remained concerned about 
the danger of methane gas.   

 

EEP, with assistance from the Nash-
ville Public Health Department, con-

The TDEC Division of Remediation 
(DoR), contacted  EEP about landfill 
gas vapor intrusion concerns in build-
ings near the old Lebanon Road Land-
fill.  In the past, indoor methane vapor 
levels were measured above the lower 
explosive limit.  This explosion hazard 
led to the installation of a passive va-

cluded that a health hazard existed at 
the site because of the unpredictable 
nature of methane vapor intrusion 
which can lead to fire or explosion.  
EEP made recommendations to miti-
gate the possibility of fire or explosion 
including a site safety plan, employee 
training, and institutional controls. 

Green Hills Cleaners — Davidson County 
EEP was contacted by  the TDEC 
Drycleaner Environmental Response 
Program (DCERP) to evaluate the 
results of indoor air sampling con-
ducted within the cleaner’s former 
lease space.  

 

Because the detection limits for vinyl 

The Green Hills Cleaner was located 
ins a triangular lease space at the 
southwestern end of a strip shopping 
mall. The drycleaners moved in 2006 
to a different lease space at the same 
address. The drycleaners continues to 
provide cleaning services although the 
new lease space is a pick-up location 
only.  

chloride and 1,2-dichloroethylene were 
not low enough, EEP could not make 
any conclusions about the possibility 
of a health hazard at either the old 
leased space or in other areas of the 
building.  EEP recommended further 
sampling, with lower detection limits 
for chemicals of concern. 

The site of the former Charles A. Bell 
School has been identified as a poten-
tial brownfield site. A brownfield site 
is a property in which the expansion, 
redevelopment, or reuse may be com-
plicated by the presence or potential 
presence of a hazardous substance.  
Cleaning up and reinvesting in these 

properties protects the environment, 
reduces blight, and takes develop-
ment pressures off greenspaces and 
working lands. To be able to reuse 
such property, the U.S. Environ-
mental Protection Agency (EPA) de-
veloped the Brownfield Program in 
1995.  It allows interested parties to 

apply for money to clean up the con-
taminated area so that it is safe for 
community members to use.  

 

TDEC  contacted EEP about the reuse 
of the site as a recreational area .  EEP 
concluded that no health hazard ex-
isted in locations where sampling oc-

Former Charles A. Bell School — Hamilton County 
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the entire site should be covered with 
clean soil.  EEP also recommended 

curred.  However, the entire site was 
not sampled.  EEP recommended that 

that the city should follow a site main-
tenance plan in order to keep the site 

Cookeville Cleaners — Putnam County 
DCERP contacted EEP  to evaluate 
the results of indoor air sampling con-
ducted within the former cleaner’s 
space as well as two ground-floor apart-
ments which are located in the rear 
basement area of the cleaners building.  

No apparent public health hazard ex-
isted because of onsite drycleaner 
chemical vapors or breakdown prod-
ucts within the former Cookeville 
Cleaners site or through the inhalation 
of indoor air in the adjacent common-

wall ground-floor apartments.   Be-
cause no sampling was done in the 
small market nearby, EEP recom-
mended that DCERP monitor the 
market. 

 

Tedford Road Landfill — Knox County 
On December 24, 2007, an unpermit-
ted demolition and wood waste land-
fill caught fire.  The Rural Metro Fire 
Department, Knox County Engineer-
ing, and contractors began excavating 
the landfill and spraying the fires with 
water.  TDEC provided sampling of 
residential well water near the site.  
Access to the site is not restricted. 
There is nothing to prevent nearby 

residents from wandering onto the 
site. Holes from excavation and other 
physical hazards from heavy equip-
ment are evident on the site.  

 

EEP concluded that there was no pub-
lic health hazard from off-site expo-
sures to chemicals detected through air 
sampling.  If non-workers trespassed 
on site, a public health hazard could 

exist because of physical hazards.  

 

EEP recommended that the Knox 
County Health Department and the 
contractor should prevent trespassers 
from going onto the site.  EEP also 
recommended and that the contrac-
tor should ensure that a site safety 
and health plan was in place and un-
derstood by the workers.  

Downtown School, Update 3 — Shelby County 
In 1998, DCERP entered into an 
agreement with Nations Bank to per-
form a voluntary cleanup of the 10 
North Fourth Street property owned 
by the bank. The property was the for-
mer site of Henry Loeb and Company 
Laundry and Memphis Steam Laundry 
Stable. A map dated 1907 details these 
structures. By the 1990s, the laundry 
and cleaners had been removed and an 
asphalt parking lot was in place. The 
property was later sold to the city of 
Memphis to be used as the site for a 
new elementary school.  

 

The property was investigated for con-
tamination from its past use as a laun-

dry. A series of investigations deter-
mined that site soils contained tetra-
chloroethylene (PCE) and total petro-
leum hydrocarbons (TPH). Analysis of 
shallow groundwater detected contami-
nation from PCE, trichloroethylene 
(TCE), TPH, cis1,2-dichloroethene 
(1,2-DCE), and vinyl chloride (VC).  

 

In 1999 and 2001, cleanup projects 
removed contamination from the site. 
A pump-and-treat system was installed 
to extract and reduce pollutants in the 
groundwater. Then the Downtown 
School was constructed on the site.  

 

EEP prepared three previous health 

consultations for the Downtown 
School Site. The initial reports re-
leased by ATSDR on January 2 and 
March 13, 2003, concluded there was 
no apparent health hazard from vapor 
intrusion of PCE or any of its break-
down products. School classes began 
in the fall semester 2003. A one-year 
follow up health consultation was 
published by ATSDR on February 27, 
2004. Again, no apparent health haz-
ard was concluded. During the fall of 
2007, additional sampling was done 
at the school.  Once again, EEP deter-
mined that no health hazard exists at 
the Downtown School because of 
vapor intrusion of drycleaner sol-
vents. 

Cypress Creek Exposure Investigation — Shelby County 
north Memphis, Shelby County. 
Cyclodiene pesticides accumulated in 
the sediment of the creek. In order to 

In the years before environmental 
regulation, several chemical companies 
disposed of wastes in Cypress Creek in 

prevent flooding, the City of Memphis 
dredged the creek and lined it with 
concrete in the 1960s. The dredged 
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with the larger North Hollywood 
Community on all health issues. 

 

EEP determined that additional data 
were needed to better evaluate poten-
tial human exposure to environmental 
contamination. In order to fill this 
data gap, EEP proposed an Exposure 
Investigation (EI) to determine if those 
community members who have the 
most potential for exposure have ele-
vated blood levels of the cyclodiene 
pesticides, aldrin, dieldrin, and en-
drin. Nineteen homes in Cypress 
Creek Sub-Area III were targeted for 
blood serum and indoor dust sam-
pling. Indoor dust concentrations of 
dieldrin and endrin were determined 
in the residences of community mem-
bers chosen for blood sampling. A 
questionnaire was administered to 
find out how often these people 
worked in their yards and ate home-
grown produce.  

 

Outdoor soil concentrations of diel-
drin and endrin did not correlate with 
indoor dust concentrations. Neither 
aldrin nor endrin was detected in any 
participants’ blood. Soil and dust con-
centrations of dieldrin did not corre-
late with lipid-adjusted blood dieldrin 
levels.  

 

The dieldrin concentration in the peo-
ple over 20 years of age who partici-
pated in the EI were below the 95th 

percentile confidence interval for all 
persons 20 years and older in National 
Health and Nutrition Examination 
Survey (NHANES) 2001-2002. The 
youngest participants had lipid-
adjusted serum dieldrin concentra-
tions less than the analytical limit of 
detection. For past exposures to diel-
drin in household dust, an indetermi-
nate health hazard existed. Currently 

sediment, containing cylcodiene pesti-
cides, was placed beside the creek in 
the backyards of residents and area 
businesses.  

 

In 2006 EEP published a health con-
sultation for the Cypress Creek area in 
Memphis. The purposes of the health 
consultation were: 1) to examine the 
possible exposure and hazard to resi-
dents living adjacent to and near Cy-
press Creek whose yards have had soil 
sampled; and 2) to work with TDEC, 
the Environmental Protection Agency 
(EPA), the Memphis and Shelby 
C o u n t y  H e a l t h  D e p a r t m e n t 
(MSCHD), and Velsicol to jointly 
identify remedial action levels that are 
protective of human health.  

 

Conclusions of the Health Consulta-
tion were: 1) for the majority of resi-
dential properties, contaminants were 
not found at levels of concern and 2) 
past, current, and future public health 
hazards exist from exposure to soil 
contaminated with pesticides and asso-
ciated chemicals on some residential 
properties in Sub-Area III adjacent to 
or near Cypress Creek in Memphis.   
At EEP’s recommendation, the 
MSCHD worked with community 
leaders to establish the Mid-Town 
North Health Committee to work 

and in the future, no apparent health 
hazard exists from exposure to dieldrin 
in household dust.  

 

We cannot draw any conclusions from 
the survey responses on the consump-
tion of eating homegrown vegetables 
because of small sample size. Recom-
mendations include general food and 
safety guidelines such as washing 
hands before preparing and eating 
foods and thoroughly washing and 
peeling vegetables.  

 

We will continue to work with TDEC 
to ensure continued cleanup of any 
remaining pesticide pollution related 
to Cypress Creek.  

 

We will continue to work with 
MSCHD and the Mid-Town North 
Health Committee to educate the pub-

David Borowski taking a dust sample.   
Source:  Bonnie Bashor 

Special vacuum for dust sampling, with 1 
square meter marked off for sampling.   

Source:  David Borowski 
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• Assistance to the  MSCHD with 
technical issues of measuring in-
door air concentrations of con-
taminations due to vapor intru-
sion in a work place. 

• Assistance to TDEC with the pub-
lic health impact of acetone and 
toluene in ambient air near the 
Egyptian Lacquer  facility in Wil-
liamson County. 

• Assistance to TDEC with the pub-
lic health implications of trichloro-
ethylene in a groundwater plume 

EEP prepared several Technical Assists 
in order to provide immediate assis-
tance to other agencies.  In 2008, EEP 
prepared TAs for the following situa-
tions: 

• A mercury spill in an apartment in 
Sullivan County that required 
cleanup by EPA’s Emergency Re-
sponse section. 

• Assistance to TDEC with control-
ling future use of contaminated 
groundwater near the Nilok site in 
Dyer County. 

under a new house with a residen-
tial well in Henry County. 

• Investigation of mercury exposure 
in Maury County that resulted in 
a law enforcement investigation. 

• Assistance to the Tennessee De-
partment of Finance and Admini-
stration’s State Architect in writ-
ing contracts for environmental 
remediation of the old Alvin York 
High School in Fentress County. 

Technical Assists 
A technical assist (TA) is a short report that documents our work on smaller projects or information requests. 

Other Activities 
Throughout the year, EEP is involved with various activities promoting public health throughout Tennessee, involving 
education or community involvement. 

endeavors to assist the entire commu-
nity.  

lic about environmental public health 
issues near Cypress Creek and in their 

tection, and sampling and analysis for 
vapors.  

 

The education about environmental 
toxicology was simple, beginning with 
poisonings in antiquity.  Topics cov-
ered included toxic effects by organ 
system, how toxins move in the body, 
dose response, and regulatory health 
comparison values.   

 

EEP provided education at the DoR 
fall 2008 retreat on vapor intrusion, 
environmental toxicology, and routes 
of exposure. 

 

Vapor intrusion is the migration of 
volatile chemicals from the subsurface 
into overlying buildings. Volatile 
chemicals from spills or leaks, in bur-
ied wastes, and/or contaminated 
groundwater can emit vapors that may 
migrate through subsurface soil or 
sediment and into air spaces of overly-
ing buildings.  In extreme cases, the 
vapors may accumulate in dwellings or 
occupied buildings to levels that may 
pose near-term safety hazards, acute 
health effects, or aesthetic problems.  

 

The education about vapor intrusion 
was technical, covering aspects of mod-
eling, methods of vapor intrusion de-

The education on routes of exposure 
covered how chemicals move in the 
environment, how people can come 
into contact with those chemicals, and  
how those chemicals can get into the 
body. 

Education — Tennessee Department of Environment and Conservation, Division of Remediation 
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and was an exhibitor at the East Ten-
nessee Environmental Conference in 
Kingsport. 

EEP was active during Public Health 
Week in 2008.    EEP provided educa-

tional materials about climate change 
and health to each of the regional and 
local health departments, in addition 
to having a display and reusable water 
bottle give away. 

 

In March 2008, EEP presented a talk 

EEP made presentations at 
the East Tennessee Regional 
Health Office public health 
week luncheon, at the Ten-
nessee Department of Health 
brown bag seminar, and at 
other venues. 

Climate Change 

East Tennessee Regional Office, Green Luncheon in 
celebration of Public Health Week.   

Source:  David Borowski 

Chemical Toxicity Questions 
Arkansas soon followed Tennessee's 
lead, with other states receiving FEMA 
trailers using Tennessee’s level. 

 

The Tennessee 
Department of 
Env i ronment 
and Conserva-

tion , Division of Remediation (DoR) 
asked for assistance with health com-
parison values for trichloroethylene 
(TCE).  The U.S. Environmental Pro-
tection Agency had retracted its risk 
assessment for TCE, leaving all the 
states with no regulatory health com-
parison values.  ATSDR, also, pulled 

After Hurricane Katrina, 
CDC and ATSDR discov-
ered that many FEMA trail-

ers had unacceptable levels of formal-
dehyde in them.   Since FEMA trailers 
were being used after a series of torna-
does in Tennessee, EEP was tasked 
with determining what a “safe” indoor 
level of formaldehyde might be for 
Tennessee.  The CDC and ATSDR 
would not offer suggestions.  With 
assistance from EEP and CEDS leader-
ship, Commissioner Cooper was able 
to announce that Tennessee would 
accept  trailers with less than 40 parts 
per billion in indoor air.  The State of 

its health comparison values for TCE.  
These changes left environmental 
regulatory agencies with TCE contami-
nated sites that needed to be regulated 
or to be examined for adverse public 
health implications.  EEP considered 
the academic literature and the Na-
tional Academy of Sciences review of 
EPA’s risk assessment for TCE, and 
the reasoning of  the States of Califor-
nia and New York in setting health 
comparison values for TCE.  EEP rec-
ommended that DoR use New York’s 
TCE values until either EPA or 
ATSDR had published a health com-
parison value. 

Earth Day 
EEP staff members participated in the 
annual Nashville Earth Day Festival 
held at Centennial Park in April.  In-
formation was available about radon 
concentrations by zip code, about cli-
mate change, and about what we can 
do to help maintain our health. 

 

Source of pictures:  David Borowski 
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cies. 

 

Other activities ranged from dealing 
with hazardous waste sites to assisting 
with infectious disease outbreaks to 
collecting hazardous household materi-
als.  Several regions partnered with 
the TDEC to host successful mercury 
thermometer exchanges.  During the 
exchange, the old mercury was col-
lected for proper disposal.  At the 
same time, the old thermometer was 
exchanged for a new mercury-free ther-
mometer. 

 

Special events were planned, partici-
p a t e d ,  a n d  i m p r o v e d  b y 
the participation of the Regional Envi-

As part of TDH's CDC Cooperative 
Agreement for Public Health Emer-
gency Preparedness, a statewide net-
work of Environmental Epidemiolo-
gists was created.  These public health 
officials work to keep people in their 
regions safe from the adverse effects of 
environmental pollution. 

 

In 2008, the Regional Environmental 
Epidemiologists did a wide-range of 
projects.  Several regions assisted with 
needs of people displaced by spring-
time tornadoes and later by Hurricane 
Gustav.  All Environmental Epidemi-
ologists prepared for emergencies, by 
participating in drills, maintaining 
syndromic surveillance systems, and 
writing plans for chemical emergen-

ronmental Epidemiologists. Radon 
Action Month was a big success with 
the distribution of free radon test 
kits.  Public Health Week educated 
about world issues linked to global 
climate change.  Earth Day turned 
green with environmentally conscious 
activities.  

 

The Regional Environmental Epidemi-
ologists assisted with the investigation 
of hazardous waste sites.  Investiga-
tions included: landfill methane va-
pors in Davidson County, pesticides in 
residential yards in Shelby County, 
heavy metals in residential soils in 
Loudon County, a landfill fire in 
Knox County. 

Regional Environmental Epidemiologists 

Source: EEP files 





SECTION V. 
 

Investigations and 
Outbreaks 
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Dr. Allen S. Craig stops to take a photo with some local kids while conducting a cluster sample survey of over 4,400 homes 
during April and May of 2008 in Zambia. 

                                                                                               Source: Tennessee Department of Health. 
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Highlighted Investigations and Outbreaks in Tennessee in 2008 

E. coli O157 in a Correctional Center, Nashville, May 2008  

breaks each year.  In 2008, several out-
break investigations highlighted the 
importance of these activities and the 
measures taken by public health pro-

The Communicable and Environ-
mental Disease Services (CEDS) sec-
tion and health department personnel 
from across the state investigate out-

fessionals to prevent additional out-
breaks.  

detailed environmental assessment, 
found that no ground beef was served 
in the facility during the likely expo-
sure period. Following review of the 
menu, a case-control study was con-
ducted. Six cases and 21 controls were 
enrolled from correctional center in-
mates. One common exposure was 
implicated among all 6 cases and by 
the analytic study. Brand A pre-
packaged tossed salad served on 
5/01/2008 was identified as the likely 

On May 27, 2008, Metro Public 
Health Department (MPHD) was noti-
fied of 3 culture-confirmed cases of E. 
coli O157:H7 with indistinguishable 
pulsed-field gel electrophoresis (PFGE) 
patterns and a history of being incar-
cerated in a Davidson County jail.  A 
PulseNet query identified additional 
cases from North Carolina, Ohio, and 
Virginia with similar dates of stool 
sample collection. Investigation at the 
correctional facility, which included a 

food vehicle. Among 6 additional 
cases in the PFGE cluster from other 
states, Brand A bagged salad exposure 
was reported by 5 persons. A review of 
PulseNet data indicated that ongoing 
transmission was unlikely. Results of 
the Nashville investigation and multi-
state investigation were shared with 
the Food and Drug Administration 
(FDA), Centers for Disease Control 
and Prevention (CDC), and Brand A 
manufacturer. 

Recurrent Salmonella Anatum Outbreaks Linked to Pulled Pork Barbecue-TN, 2006-2008  
In the 2006 outbreak (Outbreak 1), 
fifty-five ill persons were identified, 
including 11 laboratory-confirmed 
cases and 44 probable cases which 
were epidemiologically linked to con-
firmed cases. In 2008 (Outbreak 2), 50 
(96%) of 52 persons interviewed were 
ill, including 13 laboratory-confirmed 
cases and 37 probable cases which 
were epidemiologically linked. All cul-
ture-confirmed cases were positive for 
Salmonella Anatum, XbaI pattern 
JAGX01.0001, as were pulled pork 
barbeque specimens collected from ill 
persons in 2008. In 2008, 50 (96%) 
out of 52 persons who consumed 
pulled pork barbecue became ill. In 
two separate outbreaks, a total of 105 
confirmed and probable cases of sal-
monellosis were linked to contami-
nated pulled pork barbeque from a 

The West Tennessee Regional Health 
Office investigated an outbreak of sal-
monellosis associated with a barbeque 
restaurant. The investigation objectives 
were to describe the outbreak, imple-
ment control measures, and prevent 
additional illnesses. CDC’s Outbreak 
Management System (OMS) Version 
1.2 was used in the investigation. This 
was the first documented use of OMS 
in a foodborne disease outbreak. Ill 
persons were initially identified by 
area physicians and by routine labora-
tory reporting. Additional cases were 
identified via active surveillance. All 
patients were interviewed using stan-
dardized FoodNet and Salmonella ques-
tionnaires. Stool and food specimens 
were tested for enteric pathogens. 
OMS and NetDraw were used for data 
management and visualization. 

single restaurant/catering establish-
ment. Salmonella is not considered an 
adulterant of meats. Risks with pulled 
pork barbeque were reviewed with the 
restaurant including appropriate cook-
ing temperatures, handling, and ways 
to mitigate cross contamination during 
preparation. OMS was a valuable asset 
for tracking specimens, identifying 
relationships between cases, and iden-
tifying relationships between cases and 
exposure events. Social network analy-
sis provided a visual depiction of epi-
demiological links between cases, po-
tential exposure events, and laboratory 
specimens. Use of OMS and social 
network analysis should be considered 
in future investigations. 

Acute Selenium Toxicity Associated with a Dietary Supplement, 2008 
and other state and federal agencies 
investigated an outbreak of acute sele-
nium toxicity associated with con-

Selenium is an element necessary for 
normal cellular function, but it can 
have toxic effects at high doses. TDH 

sumption of a dietary supplement. A 
case was defined as onset of symptoms 
of selenium toxicity in a person within 
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41,749 µg/day (recommended dietary 
allowance [RDA] is 55 µg/day). Fre-
quently reported symptoms included 
diarrhea (78%), fatigue (75%), hair 
loss (72%), joint pain (70%), nail dis-
coloration or brittleness (61%), and 
nausea (58%). Symptoms persisting 
≥90 days included fingernail discolora-
tion and loss (52%), fatigue (35%), 
and hair loss (29%). The mean initial 
serum selenium concentration of 8 
patients was 751 µg/L (normal ≤ 125 
µg/L). The mean initial urine sele-
nium concentration of 7 patients was 

2 weeks after ingesting a dietary sup-
plement manufactured by Company 
A, purchased after January 1, 2008. 
We conducted case finding, adminis-
tered initial and 90-day follow-up ques-
tionnaires to affected persons, and 
obtained laboratory data where avail-
able. The source of the outbreak was 
identified as a liquid dietary supple-
ment that contained 200 times the 
labeled concentration of selenium. Of 
201 cases identified in 10 states, 1 per-
son was hospitalized. The median esti-
mated dose of selenium consumed was 

166 µg/24hours (normal ≤ 55 
µg/24hours). Toxic concentrations of 
selenium in a liquid dietary supple-
ment resulted in a widespread out-
break. The dietary supplement manu-
facturer did not adhere to current 
good manufacturing practices (cGMP), 
which currently are required for manu-
facturers of pharmaceuticals but not 
dietary supplements. Better regulation 
of dietary supplement manufacturing 
is necessary to prevent recurrent out-
breaks of toxicity. 

Outbreak of Salmonella Serotype Saintpaul Infections Associated with Multiple Raw Produce Items --
- United States and Tennessee, 2008 

may have contributed to two deaths. 
The outbreak began late in April 
2008, and most persons became ill in 
May or June.  Of the 1,442 person 
infected with the outbreak strain, 10 
were residents of Tennessee.  Two 
cases were reported from Williamson 
County, 2 from Davidson County, 
one case each from Rutherford, 
Shelby, Wilson, Carroll, Anderson 
and Knox Counties.  Sixty percent of 
the Tennessee cases were female and 
ages ranged from 16-52 years with a 
median age of 25.5.  Most Tennessee 
cases reported eating tomatoes, pep-
pers, or salsa at a Mexican restaurant. 

On May 22, 2008, the New Mexico 
Department of Health (NMDOH) 
notified CDC of four persons infected 
with Salmonella Saintpaul strains that 
were indistinguishable from each 
other by pulsed-field gel electrophore-
sis (PFGE) and 15 other persons with 
Salmonella infections whose isolates 
had not yet been characterized. In the 
following weeks, cases continued to be 
reported, and the outbreak expanded 
to include 43 states, the District of 
Columbia, and Canada. As of August 
25, 2008, a total of 1,442 persons had 
been reported infected with the out-
break strain. At least 286 persons had 
been hospitalized, and the infection 

Preliminary epidemiologic and micro-
biologic results to date support the 
conclusion that jalapeño peppers were 
a major vehicle by which the pathogen 
was transmitted and serrano peppers 
also were a vehicle; tomatoes possibly 
were a vehicle, particularly early in the 
outbreak. Contamination of produce 
items might have occurred on the farm 
or during processing or distribution; 
the mechanism of contamination has 
not been determined. These findings 
indicate that additional measures are 
needed to enhance food safety and 
reduce illnesses from produce that is 
consumed raw. 
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SECTION VI. 
 

Public Health Emergency 
Preparedness Program 
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Greg Galfano, Senior Bioterrorism Planner for the Public Health Emergency Preparedness program, reminisces about the 
old days as Director of Williamson Medical Center’s Emergency Medical Services team.  

                Source: Tennessee Department of Health. 
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Public Health Emergency Preparedness (PHEP) 
ing from the U.S. Department of 
Homeland Security to prepare for re-
ceipt and distribution of assets from 
the Strategic National Stockpile (SNS).  
The SNS is a national repository of 
antibiotics, vaccines, antitoxins, chemi-
cal antidotes, and medical/surgical 
items. It is designed to supplement 
and re-supply state and local public 
health resources, as well as other 
health care agencies in the event of a 
national emergency.  From the begin-

In August of 2002, the Communicable 
and Environmental Disease Services 
section (CEDS) was granted $19.9 
million dollars in supplemental federal 
funding, earmarked for public health 
and hospital preparedness and re-
sponse to bioterrorism. Of these mon-
ies, $18.6 million came from the Cen-
ters for Disease Control and Preven-
tion (CDC) for improvements to state 
and local public health preparedness 
with the remaining $1.3 million com-

ning, it was recognized that prepared-
ness for bioterrorism in Tennessee was 
dependent upon the state public 
health system’s ability to respond to all 
public health threats. A primary objec-
tive for the use of these funds has been 
to supplement response capacity by 
continuing to augment public health 
infrastructure.  In 2008, PHEP re-
ceived $14,114,281 from the Centers 
for Disease Control and Prevention 
(CDC) cooperative agreement.  

All-Hazard Planning 
Tennessee Emergency Response Plan 
(TEMP), which is maintained by the 
Tennessee Emergency Management 
Agency (TEMA). The Pandemic Influ-
enza Response Plan was also integrated 
into the ESF-8 section of the TEMP as 

Tennessee has an all-hazard approach 
to preparedness and response. The 
statewide Integrated Terrorism and 
Disaster Response Plan (ITDRP) ex-
panded and became an annex to the 
Emergency Support Function-8 of the 

part of the “all-hazard” plan. In 2008, 
the pandemic influenza plan was re-
viewed and revised to reflect the most 
recent guidance by CDC.   

Strategic National Stockpile (SNS)  
receive the Strategic National Stock-
pile (SNS) during an act of bioterror-
ism or a mass casualty event.  CDC 
now grades a state’s preparedness us-
ing the newly developed 100-point 
scale termed the Technical Assistance 
Review (TAR) tool.  This numerical 

A high priority in the development of 
these plans is the inclusion of detailed 
processes concerning receiving, stag-
ing, storing and distributing assets 
from the SNS. In 2005, PHEP re-
ceived the highest rating from the 
CDC for its level of preparedness to 

scale allows CDC to compare all 62 
preparedness project areas and identify 
best practices across the country.  The 
Tennessee Department of Health re-
ceived a TAR score of 89 points from 
CDC in 2008.  

Trust for America’s Health Report 
Bioterrorism,” a report issued Decem-
ber 2008 from the Trust for America’s 
Health. The 10 items addressed were 
SNS plans, antiviral stockpiles, labora-
tory capacity, laboratory staffing, com-

Tennessee achieved a score of 9 out of 
10 for preparedness to respond to pub-
lic health emergencies, according to 
“Ready or Not? Protecting the Public’s 
Health from Disease, Disasters and 

municable disease surveillance, volun-
teer liability protection, exercises, 
medical reserve corps coordination, 
influenza vaccination rates, and public 
health preparedness funding.  

Medical Reserve Corps (MRC) 
volunteers will be MRC volunteers. 
These volunteers are recruited to sup-
port the Tennessee Department of 
Health, hospitals, and medical care 
providers in a public health emer-

PHEP is making progress in changing 
the department’s volunteer organiza-
tional structure to that of a Medical 
Reserve Corps (MRC). When 
fully implemented, all of our 30,000 

gency. Also, in order to coordinate the 
mobilization of these community vol-
unteers, regional health departments 
have filled the volunteer coordinator 
positions across the state. 

Public Health Laboratory 
to improve networks among the state’s 
clinical and hospital laboratories.  A 

The Tennessee Department of Health 
(TDH) Laboratory Services has worked 

database of contact information of 
hospital and clinical labs has been de-
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Laboratory is operational and has suc-
cessfully completed validations for 
urine/blood heavy metals and blood 
cyanide.  Training has been conducted 
with hospitals on the proper collection 
and packaging of clinical samples.  
The TDH laboratory has utilized grant 

veloped, and information is shared 
with them as necessary.  Training con-
tinues to be provided to hospital and 
sentinel laboratories across the state.  
These trainings include the isolation 
and diagnosis of potential bioterrorist 
agents.  The Chemical Terrorism 

funds to develop and equip four (4) 
Laboratory Response Network (LRN) 
laboratories to test for bioterrorism 
agents.  These regional laboratories are 
located in Nashville, Knoxville, Jack-
son, and Memphis to provide 24/7 
response and testing. 

Syndromic Surveillance 
dromes that might signal a large-scale 
exposure to bioterrorist agents or 
other possible outbreaks. Aberration 
detection systems utilize different elec-
tronic data sources from across Ten-

The regional health department epide-
miologists continue to enhance re-
gional disease surveillance activities, 
particularly by implementing continu-
ous monitoring of data regarding syn-

nessee, including 911 call centers, am-
bulance dispatch volume, chief com-
plaint information from hospital emer-
gency departments, and work or 
school absenteeism. 

BioSense 
surveillance and enabling health situ-
ational awareness through access to 
existing data from healthcare organiza-
tions across the country.  This is done 
by supporting real-time delivery of 

A hospital system in Memphis is now 
part of the CDC BioSense network.  
BioSense is a national program in-
tended to improve the nation’s capa-
bilities for conducting real-time bio-

healthcare data to CDC from hospi-
tals, laboratories, ambulatory settings, 
and other health data sources.  

Biohazard Detection System (BDS) 
and distribution centers (PDCs) across 
the United States. PDCs have high-
speed mail handling equipment that 
can aerosolize B. anthracis spores sent 
through the mail, as demonstrated 
during the 2001 anthrax attacks. 
USPS installed BDS devices on or 
near key equipment that processes 

Since 2004, PHEP has participated in 
implementation of the Biohazard De-
tection System (BDS), which was de-
veloped under contract with the U.S. 
Postal Service (USPS) specifically to 
detect aerosolized Bacillus anthracis 
spores. USPS installed BDS units in 
approximately 300 mail processing 

incoming mail. Identification of aero-
solized B. anthracis spores in an air 
sample would prompt on-site decon-
tamination of workers and subsequent 
post-exposure prophylaxis (PEP) before 
the onset of symptoms and interrup-
tion of the flow of contaminated let-
ters or packages into the postal stream.   

Communications 
high frequency radios. A more robust, 
computerized call-down system, the 
Tennessee Health Alert Network (T-
HAN) has been implemented. This 
s y s t e m  c o n t a i n s  t w o  s e p a -
rate applications.  The T-HAN applica-
tion is specific to contacting public 
health employees and key respond-
ers.  Two Volunteer Mobilizer applica-
tions are now being used for state-
wide volunteer contact and are used as 
the method for credentialing medical 

Redundant communications systems 
were further enhanced to augment 
public health personnel's ability to 
communicate with each other and to 
improve communications with hospi-
tals, Emergency Medical Services 
(EMS), emergency management agen-
cies, and law enforcement. Public 
health staffs have redundant methods 
available to communicate statewide, 
including e-mail, pagers, cell phones, 
facsimile machines, HAM radios, and 

professionals during emergency de-
ployment.   

 

PHEP continues to focus on emer-
gency response plans that incorporate 
risk communication and dissemina-
tion strategies for health information. 
Traditionally underserved groups, in-
cluding minorities, non-English speak-
ers, and the homeless population, will 
be the targets of future refinements of 
this plan. 

Training 
educating and informing health pro-
fessionals and the public about threats 

TDH developed and participated in 
conferences and meetings focusing on 

and preparedness.  PHEP continues to 
facilitate the delivery of education and 
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of handheld computer devices used in 
both POD and RSS activities.  These 
handheld devices are capable of man-
aging patient movement within PODs 
through the process of registration, 
triage, medical consultation and dis-
pensing.  In the RSS warehouse, staff 
used the handheld devices to “receive” 
medications and supplies in the ware-
house, view and “pick” orders for the 
PODs, and wirelessly allow order ship-
ment information to be printed. 

 

PHEP staff continued educational de-
velopment of Regional Hospital Coor-
dinators (RHCs) and hospital person-
nel in the use of the State’s Hospital 
Resource Tracking System (HRTS).  
The hands-on training sessions proved 
to be very successful in providing un-
derstanding of the capabilities of the 
HRTS system and the roles and re-
sponsibilities of its users. 

 

Volunteer Coordinators and PHEP 
staff have worked together through a 

training to key public health profes-
sionals utilizing the Tennessee Train-
ing-finder Real-time Affiliate Inte-
grated Network (TN TRAIN).    

 

The PHEP program conducted a series 
of trainings throughout the state re-
lated to Strategic National Stockpile, 
Points of Dispensing (POD), and ware-
house operations.  Training partici-
pants received instruction and practice 
using the State Pharmaceutical and 
Laboratory Information Tracking 
(SPLIT) system.  The SPLIT system 
utilizes state-of-the-art wireless technol-
ogy for patient registration, move-
ment, medication dispensing, and in-
ventory management.  Staff have also 
been trained in Receipt, Stage, and 
Store (RSS) operations that are, simi-
larly, managed through a computer-
ized warehousing system.  Allocations 
for specific PODs can be managed, 
orders can be dropped and picked, 
and shipping instructions produced 
through the SPLIT system. Training 
for state staff included the operation 

series of on-line and telephone ses-
sions to hone procedures and proto-
cols for the recruitment, training, re-
tention, deployment, and management 
of medical and non-medical volunteers 
to support response efforts in the 
state.  

 

Also, recognizing a need for public 
information training statewide, over 
100 public health employees partici-
pated in a training developed by CDC 
(Mass Antibiotic Dispensing: Public 
Information and Communication). 
The one-day workshop was a collection 
of presentations, group exercises, dis-
cussions, and supporting materials 
used to provide technical assistance to 
health communicators who may be 
involved in a mass antibiotic dispens-
ing operation. The course introduced 
state and local communicators to the 
Division of Strategic National Stock-
pile (DSNS) and helped them better 
understand their roles and responsi-
bilities in the event of an SNS deploy-
ment. 

Exercise Program 
are four (4) basic exercise scenarios 
that will be used over the course of the 
eleven (11) exercise series: 

1. Point-of-Distribution (POD) acti-
vation secondary to a widespread 
respiratory exposure to weapons 
grade anthrax spores  

2. CBRNE event with a significant 
HAZMAT component  

3. CBRNE event with a significant 
mass casualty component  

4. Pandemic influenza wave  

 

These exercises were held in each 
Grand Division of the State of Tennes-
see with the opportunity to participate 
extended to selected public safety, pub-

In 2008, PHEP staff in cooperation 
with the Office of Homeland Security 
(OHS) and Tennessee Emergency 
Management Agency (TEMA) devel-
oped a comprehensive exercise pro-
gram.  This was to fulfill Tennessee’s 
identified need to coordinate plan-
ning, training, and exercising to 
strengthen overall defenses.  Our ap-
proach to our training and exercise 
program highlights the cooperation 
between the Tennessee OHS, TEMA, 
and TDH. 

   

The program was designed to be con-
ducted over a two-year period in the 
11 Tennessee Office of Homeland 
Security Jurisdictional Districts.  There 

lic health, and hospital agencies/
organizations in every Homeland Secu-
rity District, health department, and 
TEMA region in the state.  

 

The program encouraged the integra-
tion of exercise and evaluation oppor-
tunities to provide training and experi-
ences covering functional, operational, 
and inter-jurisdictional relationships 
and communications. 

 

Our goal is to foster multi-agency col-
laboration through combined, compre-
hensive, and scenario-driven, work-
shops, tabletops, and full-scale exer-
cises and to simulate intensity similar 
to what would be expected during an 
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• Ensure results are documented 
and lessons learned are applied to 
future 

 

Tennessee’s districts have different 
levels of preparedness. Because of 
these differences, the TN HSEP is de-
signed to permit varying levels of com-
plexity and involvement for each re-
gion within the state. Our approach 

actual terrorist incident or natural dis-
aster.   Additionally, Tennessee Home-
land Security Exercise Program (TN 
HSEP) strives to: 

• Ensure all exercises are coordi-
nated to meet the needs of all par-
ticipants 

• Ensure funds designated for exer-
cises are wisely used to produce 
meaningful results 

employs progressive steps in exercise 
design, complexity, and execution, and 
allows for the appropriate training and 
preparation to occur in a district prior 
to conducting an exercise. Our pur-
pose is to build and maintain capabili-
ties to prevent, protect against, re-
spond to, and recover from major dis-
asters, both natural and man-made. 

Legal Preparedness 
ners and veterinary service providers. 
This bill also authorizes the creation of 
volunteer health provider registration 
systems.  While an emergency declara-
tion is in effect, this bill authorizes any 
volunteer health practitioner who is 
registered with a volunteer health pro-
vider registration system and licensed 

The Tennessee Uniform Emergency 
Volunteer Health Practitioners Act of 
2007 was passed by the General As-
sembly of the State of Tennessee.  This 
bill authorizes the Tennessee emer-
gency management agency (TEMA) to 
exercise emergency regulatory author-
ity over volunteer health care practitio-

and in good standing in another state 
to practice in Tennessee to the same 
extent as if the practitioner was li-
censed in Tennessee. Any out-of-state 
volunteer would be required to adhere 
to the scope of practice for a similarly 
licensed practitioner in Tennessee. 

Healthcare Preparedness Program 
and other first responder systems; in-
creasing the preparedness, response 
capabilities, and surge capacity of 
health care facilities and emergency 
medical services systems; preparing for 
the medical needs of at-risk individuals 
in the community; coordinating fed-
eral, state and local planning, prepar-
edness, response, and recovery activi-
ties; and continuing to focus on inter-
operable communication systems.  

 

THPP must also use funds to develop 
and sustain the statewide and national 

The Tennessee Healthcare Prepared-
ness Program (THPP), previously the 
Hospital Preparedness Program, re-
ports through the Office of the Assis-
tant Secretary for Preparedness and 
Response (ASPR). THPP is authorized 
through the Pandemic and All-Hazards 
Preparedness Act (PAHPA) (P.L. 109-
417). In fiscal year 2008, THPP re-
ceived $8,155,520 in grant funding. 
The preparedness goals for the use of 
this funding by hospitals were as fol-
lows: integrating public and private 
medical capabilities with public health 

all-hazards electronic and communica-
tion response tools that are needed by 
hospitals for a regional and statewide 
disaster medical response and recov-
ery. The disaster response tools in-
clude such programs as the Hospital 
Available Beds for Emergencies and 
Disaster (HAvBED) system, Emer-
gency System for the Advance Registra-
tion of Volunteer Health Professionals 
(ESAR-VHP) and the Regional Medi-
cal Communication Centers that serve 
as the statewide medical interoperable 
communication system. 
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Jennifer MacFarquhar, Tennessee’s Epidemic Intelligence Service (EIS) Officer, takes some time out to visit Victoria Falls 
while in Zambia to provide consultation on implementing influenza sentinel site surveillance.  

                                Source: Tennessee Department of Health. 
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Epidemic Intelligence Service 
the introduction of West Nile virus 
and SARS into the United States; as-
sisting with the response to bioterror-
ism-related anthrax; and improving the 
public health preparedness for future 
events. Many of the nation's medical 
and public health leaders, including 
CDC directors and deans of the coun-
try's top schools of public health, are 
EIS alumni. Approximately 70% of 
alumni pursue careers in public health 
following their EIS training. 

 

EIS officers include physicians or per-
sonnel with advanced degrees and 
training in public health. Officers are 
assigned to positions either at the Cen-
ters for Disease Control and Preven-
tion headquarters in Atlanta, or posi-
tions based at state health depart-
ments. In those positions, they gain 
experience and provide important sup-
port for a variety of epidemiologic in-
vestigations. 

 

The Epidemic Intelligence Service 
(EIS) was established in 1951 follow-
ing the start of the Korean War as an 
early warning system against biological 
warfare and man-made epidemics. The 
program, composed of medical doc-
tors, researchers, and scientists who 
serve in two-year assignments, today 
has expanded into a surveillance and 
response unit for all types of epidem-
ics, including chronic disease and inju-
ries. 

 

Over the past 57 years, more than 
2,500 EIS officers have played pivotal 
roles in investigating and controlling 
major epidemics. EIS has been central 
in many high profile public health 
activities, including traveling to the 
farthest reaches of the world to 
achieve the eradication of smallpox,; 
discovering how the AIDS virus is 
transmitted; investigating the first out-
breaks of Legionnaires’ disease, hanta-
virus and E. coli O157; responding to 

The Tennessee Department of Health 
has been hosting EIS officers since 
1970. Jennifer MacFarquhar, RN, 
MPH continued her assignment in 
Tennessee during 2008. 

 

Examples of recent EIS investigations 
in Tennessee include: 

• Outbreak of late-onset Group B 
Streptococcus in a neonatal ICU 

• Multi-state E. coli O157 outbreak 
associated with frozen pizza 

• Cryptosporidiosis among pool 
party attendees 

• Acute selenium toxicity associated 
with a dietary supplement 

• Shiga toxin-producing Escherichia 
coli outbreak associated with a 
youth hunting event  

• Health effects from a coal ash spill 
near Kingston TVA fossil plant  

• Possible mass psychogenic illness 
among middle school students  

 

Epidemic Intelligence Service Officers, 1970-2008 
Tennessee Department of Health 

1970-1971 G. Doty Murphy, MD 1988-1990 Ban Mishu, MD 
1971-1972 David L. Freeman, MD 1990-1992 Peter A. Briss, MD  
1972-1974 Bernard Guyer, MD 1992-1994 Steven M. Standaert, MD  
1974-1976 David S. Folland, MD 1995-1997 Allen S. Craig, MD  
1976-1977 R. Campbell McIntyre, MD 1997-1999 Timothy F. Jones, MD  
1977-1979 Timothy J. Dondero, MD 1999-2001 Joseph F. Perz, DrPH 
1980-1982 Tracy L. Gustafson, MD 2001-2003 David L. Kirschke MD  
1982-1984 Michael D. Decker, MD, MPH 2003-2005 Rose Devasia, MD 
1984-1986 William T. Brinton, MD  2005-2007 L. Rand Carpenter, DVM 

1986-1988 Melinda Wharton, MD 2007- Jennifer MacFarquhar, RN, 
MPH, CIC 

Years Name Years Name 
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In December 2008, the Environmental Epidemiology  and Public Health Emergency Preparedness programs responded to 
a coal ash spill at the Tennessee Valley Authority’s Kingston Fossil Plant. 

                                Source: Tennessee Department of Health. 
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