Root Cause Analysis Report

Flint Water Crisis

Problem Statement
Report Number

RCA-23-38-2016-003

RCA Owner

Brian Hughes

Report Date

5/26/2016

RCA Facilitator

Brian Hughes

Focal Point: Negative Public Impact - Flint Water Crisis
When
Start Date: 4/25/2014

End Date: 4/21/2016

Start Time: N/A

End Time: N/A

Unique Timing

After switching the water supply Detroit Water and Sewerage Department to the
Flint River.

Where
Location

Flint, Michigan

Actual Impact
Safety

Number of children with higher than
acceptable blood lead levels doubled.

$0.00

Safety

87 cases of Legionnaire's Disease, 10 deaths
(Suspected, not confirmed).

$0.00

Safety

Estimated 6,000 - 12,000 children
experienced lead poisoning (Source: United
Way of Genessee County).

$100,000,000.00

Cost

Repair/upgrade costs to Flint Water System.

$1,500,000,000.00

Legal

3 officials charged with felonies

$0.00
Actual Impact Total: $1,600,000,000.00

Frequency
Frequency Note

Potential Impact
Potential Impact Total: $0.00
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Root Cause Analysis Report

Flint Water Crisis

Report Summaries
Executive Summary
Note From Sologic:
The investigations into the Flint Water Crisis are ongoing. Our root cause analysis discovered many areas that simply
dead-end without answers. Those answers may come in time. However, there is enough information available from a
variety of credible sources for us to understand at a fairly detailed level what happened in Flint.
It should also be noted that this problem is highly politicized. The politicization of any problem adds to its complexity
due to the systemic introduction of bias. The purpose of a root cause analysis is to find evidence-based facts, show
how they interact with one another to result in the adverse event, and then to use that understanding to identify
effective solutions. Bias from investigators and reporters makes finding evidence-based facts difficult, but not
impossible.
Finally, we need to disclose that this root cause analysis is based on publically available information from a variety of
sources – not independent investigation conducted by Sologic. Sologic has no official capacity to investigate what
happened in Flint, and we do not want to imply that this is the case. The primary purpose of this root cause analysis
is for it to be used as an example for our students and others.
This RCA breaks the crisis in Flint down into two main branches: The public health hazard, as represented by the
contaminated water, AND the response by all levels of government – from local to state to federal. This is a strategy
we often employ to examine both the “error path” (in this case, the contaminated water) and the “response path”
which can mitigate or exacerbate the overall impact of the problem.
A large problem like this requires proper set-up in order for the cause and effect analysis to unfold in an orderly
fashion. The Focal Point (problem being analyzed) of “Negative Public Impact – Flint Water Crisis” is purposefully
broad, yet limited to the the water contamination issue. The causes of the impact of the crisis are two-fold: 1) The
water was contaminated; and 2) The response by all levels of government to the crisis was delayed and ineffective.
The combination of these two main causal themes explain at a high level the degree of severity of the problem. The
next level of causes is also important. We start broadly with “water contaminated” but then need to break it down into
the three individual contaminants: Lead, legionella bacteria, and trihalomethane. Each of these has separate causes,
and therefore require divergent analysis. Likewise, the government response gaps need to be examined at each level
of government. Therefore, we break this section down by the government taxonomy of local, state, and federal levels,
and then break each of those down where appropriate to examine the specific causes at each level.
Analyzing a big problem like this requires a bit of restraint along with substantial organization and focus as the details
can become quickly overwhelming. But once the setup is complete, the rest of the cause and effect analysis is
relatively easy to build – as long as the information is available. However, as mentioned above, information about this
problem is still being discovered so this report should certainly be considered as interim. Still, it provides a timely
example of a root cause analysis on a major event.
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Cause and Effect Summary
On April 25, 2014, the City of Flint discontinued using water supplied by the Detroit Water and Sewerage Department
and began sourcing the city’s water from the Flint River. Within a few months, residents began reporting that their tap
water was murky, discolored, and foul-tasting. Residents also began reporting health issues, such as loss of hair and
eyelashes, stomach issues, and rashes, among other ailments. These ailments coincided with the switch in water
supply. Yet, response by Government at all levels was delayed. Residents were assured that the water was fine and
that they had nothing to worry about. But this was incorrect. The tap water in many places contained dangerously
high levels of lead – in some cases high enough that the tap water met the Federal standard for toxic waste. The tap
water also contained elevated levels of e-coli bacteria, Legionella bacteria, and trihalomethane (a byproduct of
chlorine interacting with organics). It is important to note that there is a natural variance in contamination from home
to home – Flint has a large number of homes, each of which may have a different level of risk for lead contamination.
However, testing methodologies should illuminate the areas at greatest risk, allowing authorities to respond
appropriately.
Causes of Water Contamination:
Flint’s drinking water contained unacceptably high levels of lead, Legionella bacteria, and trihalomethane (THM). It is
unclear where the legionella bacteria originated or whether it was causally related to this overall event at this point.
They detected high levels, but they do not yet (and may never) know the source. However, it is relevant to discuss in
the context of the broader water quality issue because, regardless of source, the presence of legionella bacteria at
levels detected should have triggered a government response, and it did not.
The causes of the THM levels are known, however. THM levels are regulated by the EPA as it is a suspected health
hazard. High levels of e-coli bacteria were discovered in the Flint water supply, prompting the decision to treat it with
chlorine. Chlorine kills e-coli, but at high levels it interacts with other organics in the water, one result of which is THM.
As with the legionella bacteria, this is relevant because it coincided with the switch in water source and it did not
trigger the appropriate government response in a timely manner.
The lead, however, has been the primary focus of attention. Lead, at any level, is dangerous to humans – particularly
children. The overall standard for lead levels in water is the EPAs Lead and Copper Rule (LCR). It sets the maximum
acceptable lead level at 15 parts per billion. The lead concentration in Flint’s water varied from tap to tap, but was
dramatically higher (in one case as high as 13,200 ppb) in broad sections of the city. These elevated levels coincided
with the switch in water supply to the Flint River and was caused by the process of corrosion.
At a high level, the chemistry of corrosion is pretty simple: Atoms from one material transfer to another. In this case,
the lead (from existing pipes, fittings, and solder) was subjected to water that was acidic. The acidic water, over time,
dissolves some of the lead.
Lead pipes have been used for a very long time. Lead was abundant, cheap, and easy to work with. Also, the
dangers were not clearly understood until more modern times. However, through the process of chemical corrosion
control, lead pipes can be rendered safe. Water treatment plants inject phosphate corrosion inhibitor into the water
which, over time, deposits a protective layer over the inside of pipes. This encapsulates the lead, preventing it from
dissolving. The ph level of the water is also treated to keep it within a neutral range. So the process of chemical
corrosion inhibition effectively manages the risks of legacy lead piping.
The water from the Flint River has a relatively low ph – it is acidic. The causes of this are unclear at this point, but the
low ph indicates the corrosive level of the water from the Flint River. Over a few months, the acidic water ate away the
protective layer inside the pipes, exposing the lead. It then was able to react with the lead, thereby increasing lead
levels in the water supply.
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Corrosion Control:
After making the switch to the Flint River, the Flint Department of Water Quality decided to not actively control
corrosion. Before, when the water came from Detroit, it was already treated. However, once the switch was made, a
“wait and see” attitude was adopted. The burden of proof shifted from “prove it’s safe” to “prove it isn’t safe.”
To sum it up, acidic water plus time plus lead minus corrosion control equals lead-poisoned water.

Switch in Water Supply:
The City of Flint is in serious financial distress, and has been for some time. The State of Michigan has appointed
“Emergency Managers” who supersede the authority of the local elected government. It is their job to get things back
on track financially for the city, and they have broad powers to do so. A new water supply is in the process of being
established (the Karegnondi Water Authority). Switching to this source was estimated to save the city $200 million
dollars over a 25-year period. However, this system has not yet been completed. In the interim, the decision was
made to temporarily switch to the Flint River. The Flint River had been the designated backup water supply, and was
therefore considered an acceptable interim solution.
It is safe to say that no one involved predicted the magnitude of the crisis this decision was putting into motion.
However, this is part of the problem. The City of Flint had no experience with a major switch in water supply. They
were, in the capacity that existed at the time of the switch, incapable of anticipating and mitigating risks. Their
experience level, along with the desire for a quick financial turnaround, provided a fertile environment for an event of
this magnitude to take place.
The City of Flint was unprepared at virtually every level for a project like this. The experience level of the managers
involved was limited. The water quality sampling methodologies were inadequate in that they did not identify the
correct households to test, and they did not follow prescribed sampling methods. The Flint Water Treatment Plant
was out of date due to lack of investment. And there were gaps in the process of checks and balances due to the
power held by the emergency managers.
The Genessee County Health Department could have raised awareness of high concentrations of lead in blood
samples from children, as well as the presence of legionella bacteria. But they did not, primarily due to the fact that
they did not allocate sufficient resources to the task.
The federal EPA delayed exercising its authority because it relies primarily on state-level environmental agencies to
enforce the LCR. And it allows differing compliance strategies regarding the LCR – there is no consistent
enforcement approach.

Michigan State Government – Breakdowns at Multiple Levels:
The Michigan Department of Environmental Quality (MDEQ) is responsible for enforcing the LCR. However, the
MDEQ misapplied the rule, its staff was dismissive and unresponsive to complaints and reports, and they delayed
accepting assistance from EPA lead experts. This resulted in under-reporting lead levels over a period of months
which delayed response, thereby prolonging and exacerbating the impact of the contaminated water.
The Michigan Department of Health and Human Services (MDHHS) did not collect enough data on childhood blood
lead levels as required by Medicaid. The data they did collect was not analyzed in a timely fashion. And once analysis
was complete, they did not correctly interpret the blood lead level data. The default assumption was that the high lead
levels were due to some other reason than the switch in water supply.
The Governor’s office relied on inaccurate information from MDEQ and MDHHS, and discounted other sources of
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accurate information.
Finally, the response to complaints from residents at all levels of government was delayed. Customers made
numerous complaints that were ignored. And samples of brown, murky, discolored tap water were dismissed as “within
acceptable limits.”
More information will undoubtedly come out in the months and years to come. For now, we hope this is helpful as a
guide to the use of Sologic root cause analysis as applied to a large problem.
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Root Cause Analysis Report

Flint Water Crisis

Solutions
SO-0001

SO-0002

SO-0003

SO-0004
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Solution

Implement a proactive, comprehensive cultural change program within MDEQ,
specifically its ODWMA, to refocus the department on its primary mission to
protect human health and the environment. (From FLINT WATER ADVISORY
TASK FORCE—FINAL REPORT)

Cause(s)

MDEQ Staff dismissive, unresponsive

Note

MDEQ should aspire to become a national leader through a proactive program
designed to detect and address contaminants in public water supplies in a timely
manner.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Strengthen SDWA enforcement, most notably for the LCR. (From FLINT WATER
ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

MDEQ misapplied the EPA's Lead and Copper Rule

Note

The state has the ability to strengthen its own enforcement of the SDWA and
not wait for action to occur at the federal level.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Participate in the Flint Water Inter-Agency Coordinating Committee’s (FWICC’s)
work team established to oversee conversion from DWSD-supplied to KWAdelivered water. (From FLINT WATER ADVISORY TASK FORCE—FINAL
REPORT)

Cause(s)

Michigand Department of Environmental Quality (MDEQ)

Note

MDEQ should draw from that work to revise its policies and procedures for
approval of water treatment and distribution system operating regimens,
particularly when source water changes are contemplated.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Participate in EPA’s ongoing review and revision of the LCR, conveying lessons
learned from the Flint water crisis. (From FLINT WATER ADVISORY TASK
FORCE—FINAL REPORT)
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SO-0005

SO-0006

SO-0007

SO-0008
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Cause(s)

Michigand Department of Environmental Quality (MDEQ)

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Establish policies and procedures at MDEQ and MDHHS to ensure input by
health experts and scientists when permit decisions may have a direct impact on
human health. (From FLINT WATER ADVISORY TASK FORCE—FINAL
REPORT)

Cause(s)

Michigand Department of Environmental Quality (MDEQ)
Michigan Department of Health & Human Services (MDHHS)

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Identified

Term

medium

Cost

Solution

Establish and maintain a Flint Toxic Exposure Registry to include all the children
and adults residing in Flint from April 2014 to present. (From FLINT WATER
ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

MDHHS does not collect enough data on childhood blood lead levels

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Re-establish the Michigan Childhood Lead Poisoning Prevention and Control
Commission. (From FLINT WATER ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

MDHHS does not collect enough data on childhood blood lead levels

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Ensure that MDHHS is transparent and timely in reporting and analysis of
aggregate data regarding children’s blood lead levels. (From FLINT WATER
ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

MDHHS did not correctly interpret blood lead level data

Note

MDHHS data regarding lead levels shall be provided to individuals and
organizations, based on their expertise, upon request and in cases when the
interpretation of data by MDHHS is questioned.
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SO-0009

SO-0010

SO-0011

SO-0012
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Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Establish a more aggressive approach to timely clinical and public health followup for all children known to have elevated blood lead levels, statewide. (From
FLINT WATER ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

MDHHS did not conduct timely analysis on blood lead levels

Note

MDHHS should expand its local efforts and partnerships to accomplish this goal.
Whenever possible, routine screening for lead and appropriate follow-up should
occur in children’s primary care medical homes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Strive to be a national leader in monitoring and responding to exposure of
children to lead by converting the Childhood Lead Poisoning Prevention
Program (CLPPP) from passive collection of test results into an active
surveillance and outreach program. (From FLINT WATER ADVISORY TASK
FORCE—FINAL REPORT)

Cause(s)

Inadequate response to high levels of childhood blood lead

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Improve screening rates for lead among young children through partnerships
with county health departments, health insurers, hospitals, and healthcare
professionals. (From FLINT WATER ADVISORY TASK FORCE—FINAL
REPORT)

Cause(s)

Gaps in data regarding childhood blood lead levels exist

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

As the state authority on public health, and as the organization that conducted
the epidemiologic study of Legionellosis cases in Genesee County in 2014-15,
take responsibility for coordinating with GCHD and CDC to protect Michigan
residents from further outbreaks of Legionellosis. (From FLINT WATER
ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

Delay in response to Legionellosis cases
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Note

SO-0013

SO-0014

SO-0015

SO-0016
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No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

In cases of switches in drinking water supplies in the future, assume that
outbreaks of Legionellosis cases may be related to changes in water source
and communicate the potential risk to the public, rather than assuming and
communicating the opposite. (From FLINT WATER ADVISORY TASK FORCE—
FINAL REPORT)

Cause(s)

Delay in response to Legionellosis cases

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Expand information flow to the Governor so that information providing the
foundation for key decisions comes from more than one trusted source—and is
verified. (From FLINT WATER ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

Inaccurate information provided by MDHHS and MDEQ

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Create a culture in state government that is not defensive about concerns and
evidence that contradicts official positions, but rather is receptive and openminded toward that information. (From FLINT WATER ADVISORY TASK FORCE
—FINAL REPORT)

Cause(s)

Governor's office ignored other sources of information

Note

View informed opinions—even if critical of state government—as an opportunity
for re-assessing state positions, rather than as a threat.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Ensure that communications from all state agencies are respectful, even in the
face of criticism, and sensitive to the concerns of diverse populations. (From
FLINT WATER ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

Governor's office ignored other sources of information

Note

No additional notes.
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SO-0017

SO-0018

SO-0019

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Solution

The Governor must assume the leadership of, and hold state departments
accountable for, long-term implementation of the recommendations in this
report, including but not limited to the need for cultural changes across multiple
state agencies, the need for health mitigation and LSL replacement in Flint, and
the need for a funding strategy to address replacement of LSLs statewide.
(From FLINT WATER ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

Michigan Governor's Office

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Solution

Review budget requests for MDEQ to ensure adequate funding is provided to
the ODWMA. (From FLINT WATER ADVISORY TASK FORCE—FINAL
REPORT)

Cause(s)

Michigan Governor's Office

Note

EPA audit and interviews indicate that Michigan’s drinking water program might
have one of the lowest levels of financial support within EPA Region V while
having one of the largest, if not the largest, number of community water systems
to regulate.

Cost

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Solution

Review Michigan’s Emergency Manager Law (PA 436) and its implementation,
and identify measures to compensate for the loss of the checks and balances
that are provided by representative government. (From FLINT WATER
ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

Gaps in expertise regarding water quality issues

Note

No additional solutions.

Cost

Assigned

Criteria Passed

Due

Status Selected

Term
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Cost

medium

Cost
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SO-0020

SO-0021

SO-0022

SO-0023
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Solution

Consider alternatives to the current emergency manager approach—for
example, a structured way to engage locally elected officials on key decisions;
an Ombudsman function in state government to ensure that local concerns are
a factor in decisions made by the emergency manager; and/or a means of
appealing emergency manager decisions to another body. (From FLINT WATER
ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

State appointed emergency managers

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Ensure proper support and expertise for emergency managers to effectively
manage the many governmental functions of a city. Decisions on matters
potentially affecting public health and safety, for example, should be informed by
subject matter experts identified and/or provided by the state. (From FLINT
WATER ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

State appointed emergency managers

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Establish and fund a team of subject matter experts in water system operations
(treatment and distribution system management) to support and train water
system personnel, guide safe system operation under current conditions, and
prepare for successful conversion to KWA. (From FLINT WATER ADVISORY
TASK FORCE—FINAL REPORT)

Cause(s)

COF not prepared to assume water responsibilities

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Implement a programmatic approach to Flint WTP and distribution system
operations, maintenance, asset management, water quality, capital
improvements and public engagement (including risk communication) to ensure
that the disparate ongoing efforts to address Flint water system infrastructure
needs are coordinated, fully documented, and structured to sustain high-quality
potable water service over the long term. (From FLINT WATER ADVISORY
TASK FORCE—FINAL REPORT)

Cause(s)

COF gaps in investment in Water Treatment Plant

Note

No additional notes.
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SO-0024

SO-0025

SO-0026

SO-0027
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Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Implement a robust public engagement and involvement program in conjunction
with the anticipated conversion to KWA-delivered water and provide for regular
reporting to the Flint Water Inter-Agency Coordinating Committee (FWICC).
(From FLINT WATER ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

City of Flint (COF) Government issues

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Improve follow-up on public health concerns between GCHD, MDHHS and the
City of Flint now and in the future, to effect timely, comprehensive, and
coordinated activity and ensure the best health outcomes for children and
adults affected. (From FLINT WATER ADVISORY TASK FORCE—FINAL
REPORT)

Cause(s)

City of Flint (COF) Government issues
Michigand Department of Environmental Quality (MDEQ)
Michigan Department of Health & Human Services (MDHHS)

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Presume that the risk of Legionella may remain elevated in the Flint water
distribution system and must take appropriate steps with public and private
partners to monitor and mitigate that risk as concerns about water quality
continue in the City of Flint. (From FLINT WATER ADVISORY TASK FORCE—
FINAL REPORT)

Cause(s)

City of Flint (COF) Government issues

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Coordinate with state officials (MDHHS) and with local healthcare professionals
and healthcare institutions in Genesee County and the City of Flint to mitigate
the risk of Legionellosis in 2016 and beyond. (From FLINT WATER ADVISORY
TASK FORCE—FINAL REPORT)
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SO-0028

SO-0029

SO-0030

SO-0031
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Cause(s)

City of Flint (COF) Government issues
Delay in response to Legionellosis cases

Note

No additional notes.

Assigned

Criteria Not Checked

Due

Status Selected

Term

medium

Cost

Solution

Exercise more vigor, and act more promptly, in addressing compliance violations
that endanger public health. (From FLINT WATER ADVISORY TASK FORCE—
FINAL REPORT)

Cause(s)

EPA delayed exercising authority

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

In collaboration with the NDWAC and other interested partners, clarify and
strengthen the LCR through increased specificity and constraints, particularly
requirements related to LCR sampling pools, sample draw protocols, and LSL
replacements—and, more generally, strengthen enforcement protocols with
agencies delegated primacy. (From FLINT WATER ADVISORY TASK FORCE—
FINAL REPORT)

Cause(s)

EPA allows differing compliance strategies of LCR

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Engage Michigan representatives in ongoing LCR revisions and development of
enforcement protocols at EPA and MDEQ. (From FLINT WATER ADVISORY
TASK FORCE—FINAL REPORT)

Cause(s)

EPA relied on MDEQ's primacy - did not independently review/act

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Issue an Executive Order mandating guidance and training on Environmental
Justice across all state agencies in Michigan, highlighting the Flint water crisis
as an example of environmental injustice. (From FLINT WATER ADVISORY
TASK FORCE—FINAL REPORT)

Cause(s)

Michigan Governor's Office
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Note

SO-0032

SO-0033

SO-0034

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Solution

Sustainably fund the Flint Water Inter-Agency Coordinating Committee (FWICC)
to provide adequate resources to engage supporting sub-committees for
delivery of public health and water system services. (From FLINT WATER
ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

Michigan Governor's Office

Note

No additional notes.

Cost

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Solution

Clarify and effectively communicate the roles, work and expected outcomes of
the City of Flint, FWICC and Mission Flint. (From FLINT WATER ADVISORY
TASK FORCE—FINAL REPORT)

Cause(s)

Michigan Governor's Office

Note

No additional notes.

Cost

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Solution

Through collaboration among MDHHS, GCHD, local healthcare professionals,
and health insurance plans, ensure 100 percent clinical and environmental
follow-up with Flint families whose children have been found to have elevated
blood lead levels since April 2014, and work together to ensure that follow-up
occurs in children’s medical homes. (From FLINT WATER ADVISORY TASK
FORCE—FINAL REPORT)

Cause(s)

Michigan Department of Health & Human Services (MDHHS)
Insufficient resources devoted to task
Communication between GCHD and other deparments inadequate

Note

No additional notes.

Cost

Assigned

Criteria Passed

Due

Status Selected

Term
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The state should reinvigorate and update implementation of an Environmental
Justice Plan for the State of Michigan.

medium

Cost

Page 14 of 24

SO-0035

SO-0036

SO-0037

SO-0038

Solution

Offer all children listed in the recommended Flint Toxic Exposure Registry timely
access to age-appropriate screening and clinically indicated follow-up for
developmental and behavioral concerns by licensed healthcare professionals,
as well as access to early childhood education and nutrition services. (From
FLINT WATER ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

Inadequate response to high levels of childhood blood lead

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Solution

Consider establishing a dedicated subsidiary fund in the Michigan Health
Endowment Fund to facilitate funding of health-related services for Flint. (From
FLINT WATER ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

Michigan Governor's Office

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

long

Solution

Establish a comprehensive Flint public health program, coordinated with county
and state-level public health initiatives, that can serve as a model for population
health across the state. (From FLINT WATER ADVISORY TASK FORCE—FINAL
REPORT)

Cause(s)

Michigan Governor's Office

Note

This program should provide assessment, interventions, and support not only
regarding the health effects of water contamination but also more broadly
regarding the health effects of chronic economic hardship and other social
determinants of poor health.

Cost

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Solution

Conduct an investigative review of the development and approval of the
Karegnondi Water Authority and of the City of Flint’s commitments to KWA water
purchases. (From FLINT WATER ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

City of Flint (COF) Government issues

Note

No additional notes.

Cost

Assigned

Criteria Passed

Due

Status Selected

Term
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Cost

medium

Cost
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SO-0039

SO-0040

SO-0041

SO-0042

Solution

Institute a school and daycare water quality testing program (which could serve
as a model for the U.S.), administered collaboratively by MDEQ and MDHHS,
that includes appropriate sampling and testing for lead contamination for all
schools and childcare centers in the state and effective reporting of test results.
(From FLINT WATER ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

Inadequate response to high levels of childhood blood lead
Michigand Department of Environmental Quality (MDEQ)

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

long

Solution

Develop a model LSL replacement program and funding mechanisms for
financing work on private property. (From FLINT WATER ADVISORY TASK
FORCE—FINAL REPORT)

Cause(s)

Michigan Governor's Office

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Solution

Revise and enhance information distributed by public water systems on the
implications of widespread use of lead in public and private plumbing. (From
FLINT WATER ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

Michigan Governor's Office

Note

No additional notes.

Cost

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Solution

Use the occasion of the Flint water crisis to prompt local and state re-investment
in critical water infrastructure, while providing mechanisms to advance
affordability and universal access to water services. (From FLINT WATER
ADVISORY TASK FORCE—FINAL REPORT)

Cause(s)

Michigan Governor's Office

Note

No additional notes.

Cost

Assigned

Criteria Passed

Due

Status Selected

Term

Created with Causelink®

Cost

long

Cost
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SO-0043

SO-0044

SO-0045

Created with Causelink®

Solution

Prioritize health matters across all state agencies with establishment of a new
Cabinet- level post focused on public health. (From FLINT WATER ADVISORY
TASK FORCE—FINAL REPORT)

Cause(s)

Michigan Governor's Office

Note

No additional notes.

Assigned

Criteria Passed

Due

Status Selected

Term

medium

Cost

Solution

Switch back to Detroit water.

Cause(s)

Water switched from Detroit Water and Sewarage Dept. to Flint River

Note

No additional notes.

Assigned

Brian Hughes

Criteria Not Checked

Due

5/28/2016

Status Completed

Term

short

Cost

Solution

Treat Flint water with phosphate corrosion inhibitor.

Cause(s)

Corrosivity of water high enough to dissolve the internal pipe coating

Note

This will help build up a new protective coating inside the pipes. However, in
order for this to work, residents need to consistently run their water over a
period of time. The City of Flint will need to re-establish trust with the community
that the water is safe to run.

Assigned

Brian Hughes

Criteria Passed

Due

5/28/2016

Status Approved

Term

short

Cost
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Root Cause Analysis Report

Flint Water Crisis

Team
Facillitator

Owner

Brian Hughes

Brian Hughes

brian.hughes@sologic.com

brian.hughes@sologic.com

Participants
Jon Boisoneau

Cory Boisoneau

jon.boisoneau@sologic.com

cory.boisoneau@sologic.com

Created with Causelink®
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Root Cause Analysis Report

Flint Water Crisis

Evidence
EV-0001

Evidence

EPA Website - Levels of Lead in Water

Cause(s)

Standard requires < 15 parts per billion

Location(s)

https://www.epa.gov/ground-water-and-drinking-water/basic-information-aboutlead-drinking-water

Attachment(s)
Contributor

Brian Hughes

Type

URL

Quality
EV-0002

Evidence

Safe Drinking Water Act (SDWA)

Cause(s)

Standard requires < 15 parts per billion

Location(s)

https://www.epa.gov/sdwa

Attachment(s)
Contributor

Brian Hughes

Type

URL

Quality
EV-0003 Evidence

High lead levels in sentinel test sites

Cause(s)

Lead pipes exist in city-controlled system
Lead pipes exist in privately owned properties
From 1901 - 1920 lead pipes used in Flint
Acid levels high enough to dissolve lead
Public Health Hazard - drinking water contaminated

Location(s)

http://www.mlive.com/news/flint/index.ssf/2016/03/some_flint_water_test_sites_st.html

Attachment(s)
Contributor

Brian Hughes

Type

URL

Quality
EV-0004

Evidence

Timeline of the Water Crisis in Flint, MI

Cause(s)
Location(s)
Attachment(s)
Created with Causelink®
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Contributor

Brian Hughes

Type

URL

Quality
EV-0005

Evidence

Lead-Laced Water In Flint: A Step-By-Step Look At The Makings Of A Crisis

Cause(s)
Location(s)

http://www.npr.org/sections/thetwo-way/2016/04/20/465545378/lead-lacedwater-in-flint-a-step-by-step-look-at-the-makings-of-a-crisis

Attachment(s)
Contributor

Brian Hughes

Type

URL

Quality
EV0006

Evidence

Legionnaire's Disease - connection unknown

Cause(s)

Legionella bacteria causes Legionnaire's disease
Legionella bacteria present (large buildings)
Legionella bacteria in the water supply
Public Health Hazard - drinking water contaminated

Location(s)

http://www.mlive.com/news/detroit/index.ssf/2016/01/legionaires_disease_spike_disc.html

Attachment(s)
Contributor

Brian Hughes

Type

URL

Quality
EV-0007

Evidence

Officials Ignored Water Problems

Cause(s)
Location(s)

http://www.nytimes.com/2016/01/21/us/flint-michigan-lead-water-crisis.html?
_r=1

Attachment(s)
Contributor

Brian Hughes

Type

URL

Quality
EV-0008

Evidence

Article from www.538.com "What Went Wrong in Flint"

Cause(s)
Location(s)

http://fivethirtyeight.com/features/what-went-wrong-in-flint-water-crisismichigan/

Attachment(s)
Contributor
Created with Causelink®

Brian Hughes
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Type

URL

Quality
EV-0009

Created with Causelink®

Evidence

Bulk evidence statement

Cause(s)

Normal build up (calcification) occurs in pipes over time
Acid removes the calcified coating
Corrosivity of water high enough to dissolve the internal pipe coating
Time interval long enough to dissolve coating
Water switched from Detroit Water and Sewarage Dept. to Flint River
Connecting to the Karegnondi Water Authority to save $200 million over 25
years
City of Flint is in receivership
New water supply would come online
DWSD water considered too expensive
City of Flint wanted to save money
Switch considered "temporary"
Flint River was the backup water supply
Flint River was the primary water supply until 1960
Gaps in City of Flint change management process
City of Flint officials did not think the switch would cause problems
Staff had no experience in water supply switch
Unaware of requirement to continue treating water in cities > 50,000
Flint River contaminated
Impact of Flint River water on existing system was not tested
City officials adopted a "wait and see" approach
Chloride increases acidity of water
Water from Flint River contains high levels of chloride
Lead in pipes exposed to corrosive water
High levels of lead in the water supply
Water not treated to balance pH
Corrosivity of water high enough to dissolve lead
Lead levels greater than 15 parts per billion
No corrosion control plan in place
Lead was inexpensive, common, & easy to work with
Pipes were never replaced
High levels of e Coli and Coliform bacteria present in water
Chlorine used to kill bacteria
Byproduct of organics and chlorine
City officials unaware of high levels of THM
High levels of trihalomethane (THM)
COF gaps in investment in Water Treatment Plant
COF not prepared to assume water responsibilities
Flint Water Treatment Plant inadequate to provide lead-free water
Inadequate corrosion control
Did not identify correct households to test
Did not follow prescribed sampling methods
City under emergency management
Emergency management rule structure
Inadequate lead monitoring
City of Flint (COF) Government issues
Page 21 of 24

Communication between GCHD and other deparments inadequate
Gaps in checks and balances
Insufficient resources devoted to task
Follow-up on children with elevated blood lead levels inadequate
Public exposure to high lead levels prolonged for months
Lead-in-water levels under-reported for months
GCHD did not notify public of outbreak in timely fashion
Public exposure to high lead levels prolonged for months
MDEQ did not investigate high Legionellosis cases
Michigand Department of Environmental Quality (MDEQ)
Delay in response to Legionellosis cases
Genessee County Health Department (GCHD) issues
MDEQ misapplied the EPA's Lead and Copper Rule
MDEQ Staff dismissive, unresponsive
MDEQ Staff delayed accepting assistance from EPA lead experts
Default assumption was not the switch in water supply
Incorrect assessment of source of high lead levels
Inadequate communication between MDHHS and MDEQ
Medicaid requirement for testing exists
MDHHS does not collect enough data on childhood blood lead levels
MDHHS collected some data on childhood blood lead levels
Gaps in data regarding childhood blood lead levels exist
MDHHS did not conduct timely analysis on blood lead levels
Inadequate response to high levels of childhood blood lead
Public exposure to high lead levels prolonged for months
MDHHS did not correctly interpret blood lead level data
Delay in response to Legionellosis cases
Michigan Department of Health & Human Services (MDHHS)
State Government issues
Response gaps by Government to event
Michigan Governor's Office
State appointed emergency managers
Federal Government issues
Federal Environmental Protection Agency
Inaccurate information provided by MDHHS and MDEQ
Governor's office ignored other sources of information
Information available to Governor's office compromised
Gaps in expertise regarding water quality issues
Bias towards fiscal management over public health
EPA relied on MDEQ's primacy - did not independently review/act
EPA delayed exercising authority
EPA allows differing compliance strategies of LCR
Tap water was murky, smelled bad, etc.
Customers began experiencing serious health issues
Officials trusted inaccurate reports
Officials passed the buck to other areas of government
Official bias towards keeping costs down
Customer complaints were discounted, ignored
Negative effects began after switch in water supply
Customers made numerous complaints, reports
Response to complaints at all levels were delayed
Created with Causelink®
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Issues relating to all levels of government
Location(s)
Attachment(s)
Contributor
Type
Quality
EV-0010

Evidence

Article from Chemical and Engineering "How Lead Ended Up in Flint's Tap
Water"

Cause(s)
Location(s)

http://cen.acs.org/articles/94/i7/Lead-Ended-Flints-Tap-Water.html

Attachment(s)
Contributor

Brian Hughes

Type

URL

Quality
EV-0012

Evidence

FLINT WATER ADVISORY TASK FORCE—FINAL REPORT

Cause(s)
Location(s)
Attachment(s)
Contributor

Brian Hughes

Type

Document

Quality

Created with Causelink®
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Root Cause Analysis Report

Flint Water Crisis

Actions
AC-0001

Action

What does Cultural Shortcomings mean? From FWATF Report.

Cause(s)
Assigned

AC-0020

Date

5/26/2016

Action

Causes Unknown

Cause(s)

MDEQ misapplied the EPA's Lead and Copper Rule

Assigned

AC-0021

Date

5/27/2016

Action

Causes Unknown

Cause(s)

Officials trusted inaccurate reports

Assigned

AC-0022

Date

5/27/2016

Action

Causes Unknown

Cause(s)

Officials passed the buck to other areas of government

Assigned

AC-0014

Date

5/27/2016

Action

Causes Unknown

Cause(s)
Assigned

AC-0023

Date

5/26/2016

Action

Causes Unknown

Cause(s)

Official bias towards keeping costs down

Assigned
Date

Created with Causelink®

5/27/2016
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Chart Key

N

T

Transitory

N

Non Transitory

T

Transitory Omission

N

Non Transitory Omission

High levels of
corrosivity in Flint
River water

Terminated Because:
END

See detailed analysis

Undefined
Chart Quality Alert
Focal Point
Evidence

Notes

Solutions

Actions

N

Flint water lead levels
greater than 15 parts per
billion

N

T

N

Lead pipes exist in water
supply system susceptible to corrosion

No corrosion control by
Flint Water Department

Terminated Because:
END

See detailed analysis

Terminated Because:
END

See detailed analysis

Water quality posed a
danger to human health
Legionnella bacteria in
Flint water

Terminated Because:
END

N

THM is a byproduct of
chlorine + organics

Terminated Because:
END

See detailed analysis

High levels of
trihalomethane (THM)

T

Water treated with
chlorine due to e-coli
contamination

Terminated Because:
END

See detailed analysis

m

ar

y

N

See detailed analysis

C

ha

rt

N

m

Public Impact - Flint
Water Crisis (summary of
causes)

Su

N

N

N

Public exposure to high
lead levels prolonged for
months

T

Response gaps by
Government

T

N

N

Inadequate water quality
monitoring

Delay in response to
Legionellosis cases

Inaccurate information
provided to Gov's office
by MDHHS and MDEQ

Gaps in local expertise
regarding water quality
issues

Bias towards fiscal
management over public
health

Terminated Because:
END

See detailed analysis

Terminated Because:
END

See detailed analysis

Terminated Because:
END

See detailed analysis

Terminated Because:
END

See detailed analysis

Terminated Because:
END

See detailed analysis

Chart Key

N

T

Transitory

N

Non Transitory

T

Transitory Omission

N

Non Transitory Omission

T

Terminated Because:

Normal build up
(calcification) occurs in
pipes over time

END

DWSD water considered too
expensive

N

City of Flint wanted to
save money

N

Desired State

Connecting to the
Karegnondi Water
Authority to save $200
million over 25 years

Terminated Because:
END

Desired State

Undefined
Chart Quality Alert

N

Focal Point
Evidence

Notes

Solutions

Actions

N

Terminated Because:

Standard requires < 15
parts per billion

END

Corrosivity of water high
enough to dissolve the
internal pipe coating
N

Desired State
T

Solutions

Terminated Because:

Acid removes the
calcified coating

END

Treat Flint water with phosphate corrosion
inhibitor.

N

Other causual paths more
productive

N

N

Switch considered
"temporary"

N

N

Solutions

N

Time interval long enough
to dissolve coating

Connects To:

Switch back to Detroit water.

m Response gaps by Government to event

Criteria
No additional notes.

Status

e
N

Water from Flint River
contains high levels of
chloride

N

N

N

Corrosivity of water high
enough to dissolve lead
N

T

N

Public Health Hazard drinking water
contaminated

N

Water not treated to
balance pH

N

From 1901 - 1920 lead
pipes used in Flint

N

END

T

No corrosion control plan
in place

T

Lead was inexpensive,
common, & easy to work
with

Terminated Because:
END

Other causual paths more
productive

Out of scope for this RCA

AND
OR
AND
OR

N

N

Legionella bacteria
present (large buildings)

Connects To:

Lead pipes exist in
privately owned
properties

d

Lead pipes exist in city-controlled system

Terminated Because:
END

Requires additional investigation

Legionella bacteria in
the water supply

N

Terminated Because:

Legionella bacteria
causes Legionnaire's
disease

END

Other causual paths more
productive

N

N

Terminated Because:

High levels of e Coli and
Coliform bacteria present
in water

END

Terminated Because:

Chlorine used to kill
bacteria

END

High levels of
trihalomethane (THM)

N

N

Requires additional investigation

Byproduct of organics and
chlorine

N

Other causual paths more
productive

Connects To:

City officials unaware of
high levels of THM

City of Flint (COF) Government issues

l

COF not prepared to
assume water
responsibilities

?

Solutions
Establish and fund a team of subject matter
experts in water system operations
(treatment and distribution system
management) to support and train water
system personnel, guide safe system
operation under current conditions, and
prepare for successful conversion to KWA.
(From FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)

Criteria Pass
No additional notes.

N

Status

Selected

Flint Water Treatment
Plant inadequate to
provide lead-free water

N

COF gaps in investment in
Water Treatment Plant

?

Solutions
Implement a programmatic approach to Flint
WTP and distribution system operations,
maintenance, asset management, water
quality, capital improvements and public
engagement (including risk communication)
to ensure that the disparate ongoing
efforts to address Flint water system
infrastructure needs are coordinated, fully
documented, and structured to sustain
high-quality potable water service over the
long term. (From FLINT WATER ADVISORY TASK
FORCE FINAL REPORT)

i
City of Flint (COF)
Government issues

Criteria Pass
No additional notes.

j

Status

Selected

l
Solutions
Implement a robust public engagement and
involvement program in conjunction with the
anticipated conversion to KWA-delivered
water and provide for regular reporting to
the Flint Water Inter-Agency Coordinating
Committee (FWICC). (From FLINT WATER
ADVISORY TASK FORCE FINAL REPORT)

Criteria Pass
No additional notes.

Status

T

Inadequate corrosion
control

?

Selected

Improve follow-up on public health concerns
between GCHD, MDHHS and the City of Flint
now and in the future, to effect timely,
comprehensive, and coordinated activity and
ensure the best health outcomes for
children and adults affected. (From FLINT
WATER ADVISORY TASK FORCE FINAL REPORT)

Criteria Pass
No additional notes.

Status

T

Criteria Pass
No additional notes.

N

Status

Status

T

Status

Did not follow prescribed
sampling methods

?

Selected

N

N

Selected

Connects To:

City under emergency
management

k

City of Flint is in receivership

Gaps in checks and
balances

Conduct an investigative review of the
development and approval of the Karegnondi
Water Authority and of the City of Flint s
commitments to KWA water purchases. (From
FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)
Criteria Pass
No additional notes.

?

Inadequate lead
monitoring

Coordinate with state officials (MDHHS) and
with local healthcare professionals and
healthcare institutions in Genesee County
and the City of Flint to mitigate the risk
of Legionellosis in 2016 and beyond. (From
FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)

Criteria
No additional notes.

Did not identify correct
households to test

Selected

Presume that the risk of Legionella may
remain elevated in the Flint water
distribution system and must take
appropriate steps with public and private
partners to monitor and mitigate that risk
as concerns about water quality continue in
the City of Flint. (From FLINT WATER
ADVISORY TASK FORCE FINAL REPORT)

N

Emergency management rule
structure

?

Selected

N

T

T

Genessee County Health
Department (GCHD) issues

Communication between
GCHD and other deparments
inadequate

?

Public exposure to high
lead levels prolonged for
months

Negative Public Impact Flint Water Crisis

Follow-up on children
with elevated blood lead
levels inadequate

T

Insufficient resources
devoted to task

?

AND
OR

T

Delay in response to
Legionellosis cases

T

GCHD did not notify
public of outbreak in
timely fashion

?

Solutions
As the state authority on public health,
and as the organization that conducted the
epidemiologic study of Legionellosis cases
in Genesee County in 2014-15, take
responsibility for coordinating with GCHD
and CDC to protect Michigan residents from
further outbreaks of Legionellosis. (From
FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)

Criteria Pass
No additional notes.

Status

T

Criteria Pass
No additional notes.

Status

MDEQ misapplied the EPA's
Lead and Copper Rule

?

Solutions
Strengthen SDWA enforcement, most notably
for the LCR. (From FLINT WATER ADVISORY
TASK FORCE FINAL REPORT)

Selected

Criteria Pass
Status Selected
The state has the ability to strengthen its
own enforcement of the SDWA and not wait
for action to occur at the federal level.

In cases of switches in drinking water
supplies in the future, assume that
outbreaks of Legionellosis cases may be
related to changes in water source and
communicate the potential risk to the
public, rather than assuming and
communicating the opposite. (From FLINT
WATER ADVISORY TASK FORCE FINAL REPORT)

Selected
N
T

Public exposure to high
lead levels prolonged for
months

T

MDEQ Staff dismissive,
unresponsive

?

Lead-in-water levels
under-reported for months
Solutions

N

Michigand Department of
Environmental Quality
(MDEQ)

Implement a proactive, comprehensive
cultural change program within MDEQ,
specifically its ODWMA, to refocus the
department on its primary mission to
protect human health and the environment.
(From FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)

AND
OR

c
T

Solutions

MDEQ did not investigate
high Legionellosis cases

?

Participate in the Flint Water Inter-Agency
Coordinating Committee s (FWICC s) work
team established to oversee conversion from
DWSD-supplied to KWA-delivered water.
(From FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)

Criteria Pass
Status Selected
MDEQ should aspire to become a national
leader through a proactive program designed
to detect and address contaminants in
public water supplies in a timely manner.

Criteria Pass
Status Selected
MDEQ should draw from that work to revise
its policies and procedures for approval of
water treatment and distribution system
operating regimens, particularly when
source water changes are contemplated.
T

Participate in EPA s ongoing review and
revision of the LCR, conveying lessons
learned from the Flint water crisis. (From
FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)
Status

Status

?

Selected

Establish policies and procedures at MDEQ
and MDHHS to ensure input by health experts
and scientists when permit decisions may
have a direct impact on human health.
(From FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)
Criteria Pass
No additional notes.

MDEQ Staff delayed
accepting assistance from
EPA lead experts

T

Incorrect assessment of
source of high lead
levels

N

Default assumption was
not the switch in water
supply

?

Identified

Inadequate communication
between MDHHS and MDEQ

ha

N

rt

Criteria Pass
No additional notes.

?

d

C

a

le

N

Medicaid requirement for
testing exists

Terminated Because:
END

Desired State

ai
D

et

N

N

Gaps in data regarding
childhood blood lead
levels exist

T

Solutions
Improve screening rates for lead among
young children through partnerships with
county health departments, health insurers,
hospitals, and healthcare professionals.
(From FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)
Criteria Pass
No additional notes.

Public exposure to high
lead levels prolonged for
months

Status

Selected

MDHHS does not collect
enough data on childhood
blood lead levels

?

Solutions
Establish and maintain a Flint Toxic
Exposure Registry to include all the
children and adults residing in Flint from
April 2014 to present. (From FLINT WATER
ADVISORY TASK FORCE FINAL REPORT)
Criteria Pass
No additional notes.

Status

Selected

Re-establish the Michigan Childhood Lead
Poisoning Prevention and Control
Commission. (From FLINT WATER ADVISORY
TASK FORCE FINAL REPORT)
Criteria Pass
No additional notes.

Status

Selected

AND
OR

T

T

MDHHS collected some data
on childhood blood lead
levels

Terminated Because:
END

MDHHS did not conduct
timely analysis on blood
lead levels

Desired State

?

Solutions
T

N

Michigan Department of
Health & Human Services
(MDHHS)

Strive to be a national leader in
monitoring and responding to exposure of
children to lead by converting the
Childhood Lead Poisoning Prevention Program
(CLPPP) from passive collection of test
results into an active surveillance and
outreach program. (From FLINT WATER
ADVISORY TASK FORCE FINAL REPORT)

Solutions
Through collaboration among MDHHS, GCHD,
local healthcare professionals, and health
insurance plans, ensure 100 percent
clinical and environmental follow-up with
Flint families whose children have been
found to have elevated blood lead levels
since April 2014, and work together to
ensure that follow-up occurs in children s
medical homes. (From FLINT WATER ADVISORY
TASK FORCE FINAL REPORT)

Criteria Pass
No additional notes.

Status

Inadequate response to
high levels of childhood
blood lead

Solutions
AND
OR

b

Criteria Pass
No additional notes.

Status

Selected

Status

Selected

Institute a school and daycare water
quality testing program (which could serve
as a model for the U.S.), administered
collaboratively by MDEQ and MDHHS, that
includes appropriate sampling and testing
for lead contamination for all schools and
childcare centers in the state and
effective reporting of test results. (From
FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)

Response gaps by
Government to event

Criteria Pass
No additional notes.

m

Status

Establish a more aggressive approach to
timely clinical and public health follow-up
for all children known to have elevated
blood lead levels, statewide. (From FLINT
WATER ADVISORY TASK FORCE FINAL REPORT)
Criteria Pass
Status Selected
MDHHS should expand its local efforts and
partnerships to accomplish this goal.
Whenever possible, routine screening for
lead and appropriate follow-up should occur
in children s primary care medical homes.

Selected

Offer all children listed in the
recommended Flint Toxic Exposure Registry
timely access to age-appropriate screening
and clinically indicated follow-up for
developmental and behavioral concerns by
licensed healthcare professionals, as well
as access to early childhood education and
nutrition services. (From FLINT WATER
ADVISORY TASK FORCE FINAL REPORT)

Criteria Pass
No additional notes.

T

MDHHS did not correctly
interpret blood lead
level data

?

Solutions
Ensure that MDHHS is transparent and timely
in reporting and analysis of aggregate data
regarding children s blood lead levels.
(From FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)
Criteria Pass
Status Selected
MDHHS data regarding lead levels shall be
provided to individuals and organizations,
based on their expertise, upon request and
in cases when the interpretation of data by
MDHHS is questioned.

Selected

AND
OR

State Government issues

N

Connects To:

Delay in response to
Legionellosis cases

a

T

Inadequate communication between MDHHS and MDEQ

Inaccurate information
provided by MDHHS and
MDEQ

Connects To:
b

Michigan Department of Health & Human Services (MDHHS)

c

Michigand Department of Environmental Quality (MDEQ)

Solutions

N

Michigan Governor's
Office

T

Expand information flow to the Governor so
that information providing the foundation
for key decisions comes from more than one
trusted source and is verified. (From
FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)

Information available to
Governor's office
compromised

Criteria Pass
No additional notes.

Status

Selected

Solutions
Prioritize health matters across all state
agencies with establishment of a new
Cabinet- level post focused on public
health. (From FLINT WATER ADVISORY TASK
FORCE FINAL REPORT)
T
Criteria Pass
No additional notes.

Status

Selected

The Governor must assume the leadership of,
and hold state departments accountable for,
long-term implementation of the
recommendations in this report, including
but not limited to the need for cultural
changes across multiple state agencies, the
need for health mitigation and LSL
replacement in Flint, and the need for a
funding strategy to address replacement of
LSLs statewide. (From FLINT WATER ADVISORY
TASK FORCE FINAL REPORT)

Criteria Pass
No additional notes.

Status

Governor's office ignored
other sources of
information

?

Solutions
Create a culture in state government that
is not defensive about concerns and
evidence that contradicts official
positions, but rather is receptive and
open-minded toward that information.
(From FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)
Criteria Pass
Status Selected
View informed opinions even if critical of
state government as an opportunity for
re-assessing state positions, rather than
as a threat.

Selected

Review budget requests for MDEQ to ensure
adequate funding is provided to the ODWMA.
(From FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)

Ensure that communications from all state
agencies are respectful, even in the face
of criticism, and sensitive to the concerns
of diverse populations. (From FLINT WATER
ADVISORY TASK FORCE FINAL REPORT)

Criteria Pass
Status Selected
EPA audit and interviews indicate that
Michigan s drinking water program might
have one of the lowest levels of financial
support within EPA Region V while having
one of the largest, if not the largest,
number of community water systems to
regulate.

Criteria Pass
No additional notes.

Status

Selected

Issue an Executive Order mandating guidance
and training on Environmental Justice
across all state agencies in Michigan,
highlighting the Flint water crisis as an
example of environmental injustice. (From
FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)
Criteria Pass
Status Selected
The state should reinvigorate and update
implementation of an Environmental Justice
Plan for the State of Michigan.
Sustainably fund the Flint Water
Inter-Agency Coordinating Committee (FWICC)
to provide adequate resources to engage
supporting sub-committees for delivery of
public health and water system services.
(From FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)

Criteria Pass
No additional notes.

Status

Selected

Clarify and effectively communicate the
roles, work and expected outcomes of the
City of Flint, FWICC and Mission Flint.
(From FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)
Criteria Pass
No additional notes.

Status

Selected

Consider establishing a dedicated
subsidiary fund in the Michigan Health
Endowment Fund to facilitate funding of
health-related services for Flint. (From
FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)
Criteria Pass
No additional notes.

Status

Selected

Establish a comprehensive Flint public
health program, coordinated with county and
state-level public health initiatives, that
can serve as a model for population health
across the state. (From FLINT WATER
ADVISORY TASK FORCE FINAL REPORT)
Criteria Pass
Status Selected
This program should provide assessment,
interventions, and support not only
regarding the health effects of water
contamination but also more broadly
regarding the health effects of chronic
economic hardship and other social
determinants of poor health.

Develop a model LSL replacement program and
funding mechanisms for financing work on
private property. (From FLINT WATER
ADVISORY TASK FORCE FINAL REPORT)
Criteria Pass
No additional notes.

Status

Selected

Revise and enhance information distributed
by public water systems on the implications
of widespread use of lead in public and
private plumbing. (From FLINT WATER
ADVISORY TASK FORCE FINAL REPORT)
Criteria Pass
No additional notes.

Status

Selected

Use the occasion of the Flint water crisis
to prompt local and state re-investment in
critical water infrastructure, while
providing mechanisms to advance
affordability and universal access to water
services. (From FLINT WATER ADVISORY TASK
FORCE FINAL REPORT)
N
Criteria Pass
No additional notes.

Status

Selected

Gaps in expertise
regarding water quality
issues

?

Solutions
Review Michigan s Emergency Manager Law (PA
436) and its implementation, and identify
measures to compensate for the loss of the
checks and balances that are provided by
representative government. (From FLINT
WATER ADVISORY TASK FORCE FINAL REPORT)
N

State appointed emergency
managers
Criteria Pass
Status
No additional solutions.

Selected

Solutions
Consider alternatives to the current
emergency manager approach for example, a
structured way to engage locally elected
officials on key decisions; an Ombudsman
function in state government to ensure that
local concerns are a factor in decisions
made by the emergency manager; and/or a
means of appealing emergency manager
decisions to another body. (From FLINT
WATER ADVISORY TASK FORCE FINAL REPORT)

Criteria Pass
No additional notes.

Status

N

Bias towards fiscal
management over public
health

?

Selected

Ensure proper support and expertise for
emergency managers to effectively manage
the many governmental functions of a city.
Decisions on matters potentially affecting
public health and safety, for example,
should be informed by subject matter
experts identified and/or provided by the
state. (From FLINT WATER ADVISORY TASK
FORCE FINAL REPORT)

Criteria Pass
No additional notes.

Status

Selected

T

EPA delayed exercising
authority

T

Solutions

Federal Government issues

N

Federal Environmental
Protection Agency

EPA relied on MDEQ's
primacy - did not
independently review/act

?

Solutions

Exercise more vigor, and act more promptly,
in addressing compliance violations that
endanger public health. (From FLINT WATER
ADVISORY TASK FORCE FINAL REPORT)

Engage Michigan representatives in ongoing
LCR revisions and development of
enforcement protocols at EPA and MDEQ.
(From FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)

Criteria Pass
No additional notes.

Criteria Pass
No additional notes.

N

Status

Selected

EPA allows differing
compliance strategies of
LCR

Status

Selected

?

Solutions
In collaboration with the NDWAC and other
interested partners, clarify and strengthen
the LCR through increased specificity and
constraints, particularly requirements
related to LCR sampling pools, sample draw
protocols, and LSL replacements and, more
generally, strengthen enforcement protocols
with agencies delegated primacy. (From
FLINT WATER ADVISORY TASK FORCE FINAL
REPORT)

Criteria Pass
No additional notes.

N

T

Customers made numerous
complaints, reports

T

T

N

Consider further examination

Status

Selected

Connects To:

Tap water was murky,
smelled bad, etc.

e

High levels of lead in the water supply

Connects To:

Customers began
experiencing serious
health issues

f

High levels of lead in the water supply

Connects To:

Negative effects began
after switch in water
supply

g

Water switched from Detroit Water and Sewarage Dept. to Flint River

Issues relating to all
levels of government

T

Officials trusted
inaccurate reports

?

AND
OR

T

Flint River was the
primary water supply
until 1960

City of Flint officials
did not think the switch
would cause problems

Terminated Because:
END

Other causual paths more
productive

N

Gaps in City of Flint
change management process

Response to complaints at
all levels were delayed

T

Customer complaints were
discounted, ignored

T

N

Officials passed the buck
to other areas of
government

Official bias towards
keeping costs down

?

?

Unaware of requirement to
continue treating water
in cities > 50,000

N

Staff had no experience
in water supply switch

City officials adopted a
"wait and see" approach

Terminated Because:

Pipes were never replaced
END

N

END

Connects To:
h

City of Flint (COF) Government issu

Other causual paths more
productive

Lead pipes exist in
city-controlled system

d

N

Terminated Because:

Terminated Because:

Chloride increases
acidity of water

T

T

Flint River was the
backup water supply

Out of scope for this RCA

N

N

Desired State

Lead levels greater than
15 parts per billion
N

N

END

Terminated Because:

Flint River contaminated
END

h

Terminated Because:

Acid levels high enough
to dissolve lead
N

N

New water supply would
come online

High levels of lead in
the water supply
N

N

Out of scope for this RCA

Completed

f

N

END

Water switched from
Detroit Water and
Sewarage Dept. to Flint
River

g

N

Terminated Because:

k

Criteria Pass
Status Approved
This will help build up a new protective
coating inside the pipes. However, in
order for this to work, residents need to
consistently run their water over a period
of time. The City of Flint will need to
re-establish trust with the community that
the water is safe to run.

Lead in pipes exposed to
corrosive water

City of Flint is in
receivership

Impact of Flint River
water on existing system
was not tested

Connects To:
j

City of Flint (COF) Government issues

Connects To:
i

City of Flint (COF) Government issu

