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What happened?
 April 2014 – City of  Flint 

begins using Flint River water

 October 1, 2014 – GM pulls its 
engine plant off  Flint water

 January 9, 2015 – UM-Flint 
finds lead in water

 Virginia Tech researchers
 Dr. Marc Edwards and his team 

notifies DEQ they will be testing 
water in late August

 End of  September 2015 – Dr. 
Mona Hanna-Attisha shows 
high BLL in Flint children

 October 2015 – Flint switches 
back to Detroit water system



Why it matters?

Flint River water vs Lake Huron water (Detroit system)
 Flint River water is more corrosive than Lake Huron water

No corrosion control put in place

 Switch could have worked

Flint River water caused lead to leach into the water.



GIS Center
 Damage has been done

 A need to identify where the lead is in the city to help reduce the possibility 
of  future lead poisoning

 City of  Flint has not had a strong GIS department historically, so data in a 
digital format was potentially an issue

 Dr.’s Marty Kaufman and Greg Rybarczyk visited the city to offer our 
services and determine what data were available to help identify where lead 
was located
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First Steps

Determine available data
 Maps, work orders, building plans, etc.

Determine time table
 Time determines manpower

Develop efficient practices of  identification



City of  Flint Available Data
Department of  Public Works 

had data in two ways:
 45,000-50,000 index cards

 Old (1950s), in pencil, some 
hard to read due to aging

 Maps of  Curb box locations 
throughout the city, parcel by 
parcel.
 Hand drawn maps scanned to 

image; last updated 1984.



City of  Flint Available Data
Maps were deemed a better 

source

 Set of  200 images of  grid 
over the city

Each image has parcel by 
parcel information of  the 
type of  curb box present



Time vs Manpower
 Dr.’s Kaufman and Rybarczyk 

visited in October 2015

 Data was shared soon after

 Contract not agreed to until 
January 2016

 By time of  contract, time table 
had severely increased

 Original plan: 2 people, 10 
hours each per week, 3-4 month 
turnaround

 Actual plan:  8 people, as many 
hours as allowed, ASAP 
turnaround



Testing of  Methods
 The images were received 

shortly after initial visit

 Dr. Rybarczyk’s Spatial Analysis 
Seminar tested methods

 Two students coded the 
southern portion of  Flint for 
the class’s final project



Methods
 All the images of  curb boxes 

first needed to be georeferenced
 12 columns of  images; 14-17 

images per column

 Created a layer file for each 
column

 Approximately 40 hours



Georeferencing Examples

Accurate Less accurate



Methods
 12 different codes

 Unknown; Copper; Zinc; 
Tubeloy; Lead; Galvanized 
Steel

 Combinations of  those like 
Lead-Copper

 Copper-? was also found

Parcel centroids were created 
for data entry



Methods
Points allowed for easier 

selection than polygons

Parcel by parcel search
 Sometimes could select 

multiple points at a time

Data were coded into new 
attribute fields, 0-11



Data Quality Control
 Once data was coded by assistants, 

files needed to be merged

 After merging, data needed to be 
cleaned
 Make sure each parcel had only one 

code; due to overlap in separation 
of  parcel points

 Checked 10% of  56,038 parcels for 
errors; Less than 1 percent error



Parallel Work

Michigan State Police began doing similar mapping at the same 
time

Department of  Natural Resources took over in February

Allowed for further error checking
 Different people have different interpretations
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Results







What was found

Approximately 4,300 locations had some sort of  lead within the 
connection

Approximately 13,000 locations had an unknown connection
 Approx. 11,000 zoned residential

 12,760 were non Right of  Way parcels





Age of  Structure
Approximately 39,000 parcels had a 
year built attribute.  

Flint is an old city.  Most were built in 
the 1920s and 1940s.

Can identify where potential locations 
of  lead connections are.



Lead vs Age
Highest concentration of  lead service 
line connection in central western 
area of  the city.

When age of  structure is examined, 
most where built in the early 1940s



Kernel Density
Calculations
Density calculations allowed for 
general locations throughout the city.  

Image at right is using a half-mile 
search radius.

Have examined smaller search radii to 
isolate certain areas



Potential Relationships

 Tried to find relationships with various variables:
 Water lead levels

 Blood lead levels

 Water Residence Time

 Age of  structure

 Water main breaks

 No statistically significant results, and no strong correlations.
 Examining ways to help predict where lead might be for the unknowns.



Dig Results
 Helped inform the first digs by ROWE Engineering with BG(ret.) Michael 

McDaniel

 Out of  34 digs:
 17 were the same as the records we used
 11 were not the same
 6 were unknown in the records

 1 lead-lead
 2 lead-copper
 1 lead-galvanized
 1 copper-galvanized
 1 galvanized-copper
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Ongoing Discussions





Now What?

Constant talks with those in charge of  replacement

 Maps of  future projects

 Extraction of  locations for next set of  replacements

 Creation of  maps for information sharing with the Governor, among 
others.



Best Practices

Our process shows an example of  methods for government 
officials

First steps:
 What data is available? Format? Age?

 Time Table?

 Develop efficient methods
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Conclusion/Best Practices



Conclusion
 Residents in the City of  Flint were exposed to lead in the water system

 Key process in getting rid of  the lead is finding out where the lead is 
located

 Examined data sources, determined time table, and developed efficient 
methods of  data entry into a GIS.

 Through this mapping, areas are identified where lead is located and/or 
potentially located.



Sharing of  Data
 The GIS shapefile of  the 

service line connection type by 
parcel is available by request on 
the GIS Center website

 You may also view the PDF of  
the lead service line 
connections at the GIS Center 
Website

www.umflint.edu/gis



Questions?
Troy Rosencrants

GIS Center Manager

rosencra@umflint.edu

www.umflint.edu/gis

mailto:rosencra@umflint.edu
http://www.umflint.edu/gis

