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1) Third round of lead in water testing 
(led by Ms. LeeAnneWalters, Flint residents and 
funded by EPA)

2) A special study of water heater flushing and 
Legionella testing (led by William Rhoads and Taylor 
Bradley and funded by the State of Michigan) 

3) Second round of water heater disinfection by-
product testing (led by Dr. Dave Reckhow, a team at 
the University of Massachusetts-Amherst and funded 
by the EPA)



Flint resident sampling:
August 2015 - July 2016

Kelsey Pieper, Min Tang, 

Anurag Manthaand Marc Edwards
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Sampling in July 2016

ÅSampling organized by LeeAnneWalters and 
the Flint citizen science team

ÅKits were distributed from 2 Flint churches
ÅIf requested, team delivered and picked up kits
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Sampling protocol

Collected water samples from a cold water tap that is 
used for drinking water

1 L

First draw 

500 mL

1 min flush 

125 mL

3 min flush 

Flush for 

2 minutes

6+ hour 

stagnation

Flush for 

45 seconds
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162 homes participated 

in the 3 sampling efforts
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Protective scale layer

Flowing water

Pre-2014: Formation of scale 
within the distribution system
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Flowing water

Apr. 2014: Water from Flint River 
disrupted developed scales

Corrosion control

chemicals

Breakdown of 

protective scale layer

Loose lead and iron 

sediment in pipes



First draw lead in Aug 2015
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Nov/Dec. 2015: Detroit water with 
extra corrosion control chemicals

Rebuilding 

protective scale layer

Loose lead and iron 

sediment in pipes
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First draw lead in Mar. 2016
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Apr. 2016: EPA encouraged water 
use through subsidized water bills

Rebuilding 

protective scale layer

Decrease loose 

sediment in pipes

PO4
-

PO4
-

PO4
-

Corrosion control

chemicals

PO4
-

PO4
-

PO4
-

PO4
-

PO4
-

Flowing water

High flow



First draw lead in Jul. 2016
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First draw lead in Jul. 2016
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First draw lead levels
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First draw lead levels
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Follow State and EPAôs 

advice to use

lead filters or bottled water



Iron concentrations
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Iron concentrations
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Conclusions

1. It is now possible that Flint is meeting the lead 
action level
ÅHowever, this is not an approved LCR sampling pool

2. Lead and iron levels have decreased since 
August 2015

3. Residents should use lead filters or bottled 
water until further notice from the State or EPA
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Flint Water Heater 
Study

June 20-July 1

Led by: William Rhoads, PhD candidate 

Taylor Bradley, MS Candidate



Legionella bacteria is the cause of 
Legionnairesô disease and Pontiac 
fever

Flint Water

Switch



Legionella Growth in Water 
Heaters
ÅSediment accumulation (calcium carbonate, sand, 

corrosion byproducts)

Å Sediment interferes with chlorine residuals

ÅTemperature within the tank

Å Gradient

Å Water heater setting

Sediment 
Accumulation

Fe tank 
corrosion

Iron, Lead, 
Aluminum

[Cl2]

Rapid chlorine decay + Sedimentation +  Low 

Temperatures = Legionella growth?



Goals

Åassess the quantity and  composition  of 
sediment accumulated in Flint water heaters, 

Ådetermine the extent of Legionella colonization 
in Flint water heaters and home plumbing, 

Ådevelop and test the effectiveness of a water 
heater cleaning  procedure for removing 
sediment, and determine if removing sediment 
improves water quality.   



Team 1

Study Logistics

Team 2

30 Homes; 4 electric, 26 gas
2 Weeks

2 Teams of 7 Students
3 Community Volunteers

3 Plumbers



Sampling Approach

Samples 1 and 
2: Cold 

Stagnant and 
Hot Stagnant

Sample 3: 
Shower 
Stagnant

Sample 4: Hot 
Flushed

Sample 5: 
Drain Valve

Image: https://www.tn.gov/health/article/buyers

Sample 6: Cold 
Flushed
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Sediment

Phase 1

Water is drained from 
the drain valve under 
pressure until tank is 

almost empty



Sediments were scoured 
with water from the 
incoming cold water 

influent dip tube

Sediment

Phase 2

Incoming 
water 

scouring 
tank


