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SOCIAL PROBLEM: WHY IS THIS IMPORTANT?
 Cancer is a growing problem, with high social and financial costs for 

individuals and families

 PYTHON = Speed: Data analysis is time consuming and sometimes not 
feasible depending on type of data necessary for research

 GIS = Visual: Toxic mapping shows spatial relationships, but 
demonstrating relationships with cancer rates requires improvements 
in accuracy, more information, and more time

 Proximity to facility and cancer rates suggest a spatial relationship, 
but other variables such as age, type of work, gender, income, and 
lifestyle, along with type and length of exposure must be considered
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TECHNICAL PROBLEM: HOW CAN PYTHON 
AND GIS LEAD TOWARD ANSWERS?



A CASE STUDY OF WILL COUNTY

 Will County, IL is located southwest of Chicago and is part of 
the greater Chicago area.

 Air pollution: The city of Joliet has a history of heavy industry 
that has caused environmental and human damage

 Water pollution: Will County sources most of its drinking 
water from a main well in Joliet, which is connected to sub 
wells throughout the county

 Is there a relationship between facilities that dumped 
carcinogens in the late 1980s-early 1990s and cancer rates in 
the mid 2000s? 
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PART 1: DATA COLLECTION AND PREP
Table preparation—make all tables workable format CSV

 7 TRI facilities: 1988-1994

 1 Cancer Diagnoses: 2006-2010

 1 Carcinogenicity (known or RAHC): 2013

Run Python code to prepare data tables for use in ArcMap 

 Convert all CSV to dBASE

 Clean up chemical field in Carcinogenicity table

 Make all values match with TRI chemicals

 Clean up chemical field in TRI tables

 Now TRI and Carcinogenicity tables have a common field

 Join each TRI table with the Carcinogenicity table

 Fields: Carcinogenicity (K or RAHC), Primary Site, Primary 
Exposure
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MORE ABOUT THE DATA

 Cancer incidence data offers age, gender, stage, and site

 Carcinogenicity can be expanded on to determine particular 
carcinogens with cancer site—Manual data creation 

 For example, 

benzene is known 

to cause leukemia 

and is very sensitive 

to proximity. 
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SCRIPT SAMPLE 1
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SCRIPT SAMPLE 2
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SCRIPT OUTPUT SAMPLES
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PART 2: GIS IN A MAPPING PROGRAM

 Main tools: 

 Select by Attributes, Summarize, Field Calculator

 Add tables and shapefiles

 Summarize incidences by zip code

 Normalize incidences as choropleth maps (see density 
explanation in next slide)

 Select by attributes and export

 Known

 RAHC (Reasonably assumed to be Human Carcinogen)

 Primary site is lung and bronchus

 Primary site is leukemias and lymphomas

 Make roads map 
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A. & B. RESULTS – DENSITIES
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C. RESULTS – ROADS
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D. & E. RESULTS – PRIMARY SITES
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CONCLUSION AND SUGGESTIONS
 This study calls for further research!

 The biggest limitation is lack of access to data that is 
aggregated for each unit of analysis—centroid is limiting and 
inaccurate

 It would be useful to compare cancer rates of people with 
similar circumstances that do not live near facilities that dump 
carcinogens to see if the rates are lower in these areas

 How do wind, river, and ground water flow direction affect 
results? Suggestion-Use EPA EnviroAtlas

 How can one use this and other data to understand other 
variables? Suggestion-Use Census Occupation data
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SOURCE LIST
 TRI tables: Environmental Protection Agency, 1988-1994, 

http://iaspub.epa.gov/triexplorer

 Shapefiles: US Census Bureau, TIGER/Line, 2010, 
http://www.census.gov/geo/maps-data/data/tiger-line.html

 Cancer incidences text file: Illinois Department of Public 
Health, 2006-2010, 
http://www.idph.state.il.us/cancer/statistics.htm#P

 Carcinogens table: National Toxicology Program, US 
Department of Health and Human Services, 2014, 
http://ntp.niehs.nih.gov/pubhealth/roc/roc13/index.html

 Population: United States Census Bureau, American Fact 
Finder, 2010, 
http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml
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SOURCE LIST (CONT.)

 Roads: The Will County GIS Department, 
http://www.willcogis.org/website2014/gis/data.html, and 
DePaul University Network Dataset 2010

 Report on methodology and buffer size: Juliana Maantay, 
Jayajit Chakraborty, and Jean Brender, for the EPA, 2010, 
http://www.epa.gov/ncer/events/calendar/2010/mar17/abstr
acts/brender.pdf

 Report on time span between exposure and cancer 
development: State of California Department of Public Health, 
Department of Industrial Relations, 2008, 
https://www.cdph.ca.gov/programs/hesis/Documents/introto
xsubstances.pdf
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Thank you, NWGIS, The 
GeoTech Center, and URISA!
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