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SASIC ROLE OF ENVIRONMENT
EMIOLOGIC RISK ASSMT
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INCORPORATING TIME IN A GIS
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Leyk S, Binder CR, Nuckols JR. 2009. : Intl J of Health Geog. 2009 Mar 30;8:17



ASSESSMENT

Characterize exposure data
Identify potential route(s) of exposure
Define exposure groups
Estimate environmental levels
)
|Estimate personal exposures

INTERNAL Genetic Susceptibility / Validate personal dose

—>Z220MmM-—XTm

Nuckols, J.R., Ward, M.H., and Jarup, L. 2004. Using GIS for Exposure Assessment in
Environmental Epidemiology Studies. Environmental Health Perspectives 112(9): 1007-1015.



on Blood biomarkers (De Roos 2005,

Viel 2011)

. S/T Variation Environ Samples (Dahlgren 2007,
Hensley 2007, Garabrant 2009, Feng 2011,

Deziel, 2012)




Determinants of dioxins

and furans in carpet dust

samples from four areas
of the United States

2011. INTL SOC EXPOSURE SCIENCES. Nicole C.
Deziel, Nuckols JR, Colt JC, Roos AJ, Pronk A,
Gourley C, Severson RK, Cozen W, Cerhan JR,
Morton LM, Ward MH

National Cancer Institute

2012. Deziel NC, Nuckols JR, Colt JC, De Roos AJ,

Pronk A, Gourley C, Severson RK, Cozen W, Cerhan
Bl JR, Hartge P, Ward MH. 2012. Sci of the Total
i Environment. 433. 516-522

National Institutes
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idy Objective

and the contribution of an array
es on house dust levels of
in the general U.S.



udy Design

) participants of NCI-SEER NHL Study
Angeles County, Detroit, and

on capturec 2 of proximities to various sources
Period: 1998 to 200C

iew: demographics, residential characteristics,
ation, diet and lifestyle

ollection: participants provided vacuum bags

Analysis: sieved (150 um) and analyzed by
HRGC/HRMS following EPA Method 8290



GISTAnalysis—Proximity
Determinants

d variables
ity (100 m & 400 m) to major roadways

leAtlas Dynamap Transportation 5.2)

0 freight routes (100 m & 400 m)
dministration database (Freight

sidential proxin
g Federal High

lysis Framework 2.2)

ity-related variables
. database (EPA/600/C-01/012)
sidential proximity (3 km and 5 km) to dioxin-emitting
- facilities

= Dioxin emission index: annual inverse distance-squared

weighted emission index for every facility within 5 km of
the residence, up to 15 yr




stical Methods

egression models

hip between determinants and
loxins and furans in carpet dust

is a summed metric which weights congeners relative
the potency of TCDD

minants: proximity metrics, dioxin emission
index, population density, when home built

= Imputation procedure for measurements <LOD



2roximity Determinants

Proximity Metric

Freight route
Major roadway

Cement kiln

Coal fired plant

Sewage incineratc
Medical waste inci
Emission inde

copper smelters, industrial boilers, or iron ore sintering plants.



Jistributions of Dioxins and
-Urans in Carpet Dust

Congener TEF
Dioxins
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’roportional increase in dioxin
oncentrations with proximity to sources

Congener
Determinants
2,3,7,8-TCDD?
Cement Kiln 5km
Sewage Incinerator Skm
1,2,3,4,7,8-HxCDDab
Cement Kiln 3kn

1,2,3,6,7,8-HxCD

No significant determinants for



Proportional increase in furan
soncentrations & TEQ with proximity to

Congener
Determinants
2,3,7,8-TCDF
Cement Kiln 5km
1,2,3,7,8-PeCDF?
Cement Kiln 5km
Freight Route 400m
2,3,4,7,8-PeCDF
Cement Kiln 5kn
Freight Route 400

1,2,3,4,7,8-HxCD.
Freight Route

1,2,3,6,7,8-HxCDF
Cement Kiln 5k

Major Roadwia
2,3,4,6,7,8-HxCDI
Cemg In 5ki

No significant determinants for



onclusions

rans were universally detectable
4 sites across the U.S.

er concentrations of certain dioxins and
s near cement kilns, freight routes, and
roadways suggest that these outdoor
es are contributing to indoor exposures.

Further study of the contribution of these
sources to total dioxin and furan exposure is
warranted.



ENVIRONMENTAL EXPOSURE TO
DIOXINS FROM LIVING NEAR
INDUSSTIAL COMBUSTION SOURCES
PINDYISK OF NON-HODGKIN
SWIVIPHOMA

lety of Environmental Epidemiology. Anjoeka Pronk,
s, Dave Cleverly , Matthew Airola, Anneclaire J. De
S. Colt, James R. Cerhan, Richard Severson, Aaron Blair,

2. Pronk uckols JR, De Roos AJ, Airola M, Colt JS, Cerhan JR,
en W', Severson R, Blair A, Cleverly D, Ward MH. 2013.
nmental Health (On-line version avail)
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NI ESEERTNH L Study

potential environmental

sign:
ases (diagnosec 8-2000), 1057 controls

lance, Epidemiology and End Results (SEER)
registries:

Los Angeles county, Detroit, Seattle
ollected data:

- Questionnaire

- Residential history
- Blood sample (62% cases, 66% controls)
- House dust sample (58% cases, 56 % controls)



Caaeceeliple

Residential history: , past 20 years
Only subjects with >70% of residences accurately geocoded (n=1,416)

8 major industrial sources 1995 (EPA database)
= 73-100% verified (83% of total)



1980 1987 895 2000
* Inventory of source releases of dioxin-like compounds in the US in 1987, 1995 and 2000 (EPA)



d = 20 years

Hon within 5

ns metric
ce weighted within S5km

on = throughput * facility specific emission factor
2d over exposure period for each individual
Annual average over exposure period

= Annual maximum



IVATE ANl YSES

d 95% confidence intervals

1uous variables
sotential risk factors:

0 ender, race, ed level
dioxin sources: '
pational exposure: occupational history SIC code
¢ (diesel): major highways

Diet: Saturated fat

@ Stratified by gender, study center, histology

-



"RESULTS

any dioxin-emitting facility was not
NHL risk (3 km OR=1.0, 95% CI

esidence near cement kilns
-3.3; 3 km OR=3.8, 95%

vas eleva
OR=1.7, 95%
4.0).

eographic-based Emissions Index was not
as ted with risk of NHL overall.

Risk for marginal zone lymphoma was increased

- for the highest versus lowest quartile (5 km
OR=2.6, 95% CI 1.0-6.8; 3 km OR=3.0, 95% CI 1.1-
8.3).



onclusions

methods proved a valuable tool in
ssment of a large study population
lal history and associated dioxin
over a very large geographic

ings for high emissions and marginal zone
oma and for specific facility types and all
rovide some evidence of an association and

deserve future study.

= Because study population was not specific to
study of dioxin emissions, statistical power for
detecting risk was low for most facility types
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bjectives

sociation between environmental
ns and the risk of breast cancer.

within the E3N cohort
Nutrition, Hormones and

vomen's health !, Ins U1018, www.e3n.net

n of environmental exposures to dioxins
the use of a dispersion model coupled with a
hic Information System (GIS)



ected Results

multi-source emissions

nt for uncertainties in contaminant levels
unt for residential history of each participant

t for individual exposure factors in study
population

= Study of the impact of the evolution of
regulations and technologies



ST
t Study in Rhone-Alpes

spective assessment of
| onmental exposure to dioxins
E3N population within R-A Region

luate transferability of the methodology to a
| Study of the E3N cohort.

Programme
ONCOSTARTER




in Rhone-Alpes

+ 2 controls from within cohort

C-DAased €
n of study pop

easibility of extrapolaton
project

33



GEO3N : les sujets et les buffesr de 10 km autour des sources en Rhéne-Alpes
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GEO3N : les sources et buffer de 10 km autour des sujets en Rhdne-Alpes
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Example in the 7th district of Lyon
Location of the subject n°3 and proximity to waste incinerators

e © Mswi1

P a e BEL SR 23 0 e (R B8 | Buffer (2kmradius) @ Mswi2
15 ‘3‘ P e S S T U S R o[ | Buffer (3km radius) 7th district boundaries

8 E Buffer (10km radius) D Lyon city boundaries

—— Streams

st ’ X7 i 1

Author : Alice Denoyel, Leon Berard Center, Jean Moulin Lyon 3 University (2012) e
Source : BD Ortho IGN, BD topo IGN, E3N (IGR)

Map produced with ArcGis 10
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