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Due to the severity and scale of the water 
contamination crisis in Flint, Michigan, 
the issue of water quality in urban areas 
has recently become a serious cause for 
concern for public administrators.





Serious health problems caused by lead 
exposure and ingestion:
• Damage to the brain and kidneys
• Diminished red blood cell production
• High blood pressure
• Lowered IQ in children

Even low levels of lead in the blood of 
children can result in: 
• Behavior and learning problems,
• Hyperactivity
• Growth deficiencies
• Auditory problems
• Anemia Source: United States Environmental Protection Agency



Source: United States Environmental Protection Agency

Lead is stored in the bones, and can be 
released into the body later in life.

During pregnancy, the fetus absorbs lead 
from the mother’s bones, which can affect 
brain development. 

This can prove to have long-term 
detrimental effects on community 
outcomes in areas with high levels of lead 
exposure.



• American Society of Civil Engineers reports that there are approximately 1 million 
miles of pipes delivering water across the nation, many of which date back to the early 
to mid-20th century.

• 2017, an official report by the ASCE gave the nation’s water systems a “near failing” 
grade.

• The US EPA predicts it will cost approximately $632 billion over the next decade on 
infrastructure repair and replacement. The ASCE estimates the cost to be closer to $1 
trillion. 

• Federal spending on national water infrastructure has dropped from 63% of costs 
(1970s) to 9% (2014).

• According to a 2017 investigation by the Natural Resources Defense Council, “nearly 
one in four Americans” get their water from a system with reported SDWA violations.

Source: “The Beleaguered US Water System”, Council on Foreign Relations, 2017

A National Infrastructure Crisis



A 2016 Reuters study of lead 
testing results across the 
country found almost 3,000 
areas with poisoning rates 
higher than in Flint, 
although many of these lead 
hotspots are receiving little 
attention or funding (Pell 
and Schneyer, 2016). 

Among those areas is the 
city of Jackson, Mississippi.



▪ National Center for Health Housing (in 
conjunction with the MS Department of 
Health) reported in 2016 that 
approximately 208 Mississippi children 
are newly diagnosed with lead 
poisoning each year, attributed to the 
presence of lead-based paint in older 
homes and drinking lead-tainted water.

▪ Water infrastructure improvements 
estimated at $248.3 million*

▪ 8% of the system is over 100 years old; 97 
miles of 2 to 4-inch pipe needing 
upgrades*

▪ Total estimates of necessary 
infrastructure spending in Jackson 
exceeds $743 million between now and 
2031; $664 million of which not yet 
funded

▪ Estimates based solely on known 
problems

* Source: City of Jackson “Bold New Infrastructure Improvement Plan”, March 2015



• Enters drinking water when service 
pipes corrode (particularly when the 
water has high acidity or low mineral 
content)

• Most common problem with brass or 
chrome-plated brass faucets and fixtures 
with lead solder, especially running hot 
water

• Homes built before 1986 are more likely 
to have lead pipes, fixtures and solder; 
lead paint likely in homes built before 
1978



Source: “Selected Housing Characteristics”, 2012-2016 American Community Survey (5-Year Estimates). US Census 
Bureau American Community Survey. 



Research Methodology

• Applied Research – Mixed Method, Comparative Analysis

• Examined  lead levels in the public water supply (as reported by EPA mandated 
Consumer Confidence Report (or Water Quality Report), along (2013–2017) for 
Flint, Michigan; Jackson, Mississippi; and each of the capital cities of the other 
10 states in the U.S. Southeastern region (AL, FL, GA, KY, LA, NC, SC, TN, VA, 
and WV)*.

• Also examined strategic treatment and safety plans for each respective city 
which showed a reduction in lead levels between 2013 and 2017 (Tallahassee, 
FL; Baton Rouge, LA; Flint, MI; Columbia, SC) and compared to Jackson, MS

* - “Southeastern Region” as defined by the American Association of Geographers 





Water Quality Reports for Capitol Cities of the Southeastern United 
States 

2013–2017 





Comparisons Between Jackson, MS and Flint, MI

• In the 2015 Jackson sampling, 22% of 
homes exceeded federal action levels, 
compared to 16.7% of homes tested in 
Flint, MI.* 

• Preliminary testing had reporting that 
90% of homes were below 28 ppb in 
Jackson, while 90% of homes in Flint 
were below 25 ppb.* 

• Both cities had recently changed their 
water supplier, but in 2016 Jackson 
changed back to the well system they 
had switched from in 2014.*

• December 2016 sampling, 11% of homes 
found to be exceeding federal limits, 
levels of lead contamination were found 
to range from 50-476 ppb – the highest 
level found in the June 2016 sampling 
was 128 ppb. The highest level reported 
in Flint, MI was 397 ppb.* 

• Ongoing citizen distrust over how the 
matter was handled by administrators.

* Source:  The Guardian (US edition). Kate Galbraith and Matthew Teague. 17 Mar 2016. 
https://www.theguardian.com/us-news/2016/mar/17/high-levels-lead-mississippi-water-flint-michigan.



















Common Solutions

➢Lead service line replacement

➢Corrosion control via chemical additives (usually an 
orthophosphates blend, such as zinc orthophosphates; 

Flint also uses phosphoric acid)

➢Daily testing at treatment plant; EPA-mandated site 
testing every three years

➢Public education campaigns



Distinctive Solutions

Tallahassee, FL 

➢"We do a lot of testing throughout the city, our distribution system, and out wells. We go 
above and beyond what's required by rule.” 

– Jennifer Porter, Tallahassee Water Quality Program Engineer 

➢Pediatricians advocating for protective policies such as:

- Installing point-of-use NSF/ANSI 53-certified lead 
removal water filters on drinking water sources used by 
young children

- Assessing pregnant women for lead exposure using a 
risk assessment questionnaire at the initial prenatal visit, 
blood lead testing for women identified as being at risk 
for lead exposure

- Public support for universal blood lead level 
testing for children ages 1 and 2 using point-
of-care technologies and capillary (“finger-
stick”) blood

- Recommended limit of 1 ppb lead in water as 
public health standard, particularly in schools, 
rather than the widely-used US EPA action 
level of 15 ppb



Distinctive Solutions

Columbia, SC 

➢City’s certified laboratory performs more than 200,000 analyses each year to insure that the 
water the City supplies to its customers meets all EPA and South Carolina Department of 
Health and Environmental Control standards at all stages of the treatment process and at 
hundreds of points throughout the City’s distribution system. 

➢Free testing of tap water for households 

Baton Rouge, LA

➢Act 632 of the 2018 Regular Session the Louisiana State Legislature mandates testing 
elementary schools built before 1986 for lead contamination of drinking water



Distinctive Solutions

Flint, MI

➢All new water treatment plant (cost of $108m over 4 years {2017-2020})

➢FAST (Fast Action and Sustainability Team) Start lead pipe replacement program

➢FAST Start is organized in Six Phases running through 2019.





➢Phase I began March 2016 – high risk households in Flint given the first priority for 
pipeline removal and replacement. (High risk households: children under age 6, children 
with elevated blood lead levels, pregnant women, senior citizens, residential day care 
facilities, persons with compromised immune systems, households where water tests 
indicate high levels of lead at the tap) 

➢Phase V began in May 2018.

➢Number of lead or galvanized steel pipes that need to be replaced in Flint is unknown; 
current estimate is approximately 12,000.

➢Initially expected 15,000 homes had lead or galvanized steel service lines that need to be 
replaced; study by the University of Michigan found as many as 29,100 Flint residences 
are in need 



➢Funding sources:

1) Phases 1-3 funded with State of Michigan funds appropriated in the 2017 State of 

Michigan budget (approved June 2016): $25 million 

2) Federal Water Infrastructure Improvement for the Nation (WIIN) Act of 2016, 

passed in March of 2017: $100 million (approximate)

3) Settlement from Concerned Pastors for Social Action v. Khouri case (finalized in April 

of 2017): $47 million (approximate).

➢As of April 18, 2018, the total number of lines replaced is 6,264 and the total number of full 
copper lines identified is approximately 2,500 since FAST Start launched in March 2016.



Recommendations for Jackson, MS
▪ Federal assistance needed:

- Public Law No: 114-322 (12/16/2016) Water Infrastructure Improvements for the Nation Act)

- Securing Required Funding for Water Infrastructure Now Act

▪ Widen MSDH education campaign and increase awareness (especially amongst policy- makers)

▪ Address immediate need for comprehensive compliance plan, and privatized aspects of water 

treatment

▪ More frequent site testing and reporting than every 3 years as mandated by EPA

▪ Free pre-emptive blood testing for lead exposure/poisoning (“proactive” approach rather than 

“reaction” to poisoning)

▪ Infrastructure/CDBG plan needed to address both lead paint and water exposure risks

▪ Require testing and remediation for lead in water at child care facilities. 



Conclusion

➢Future research implications

➢Issues
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