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DEFINE 

1. Project Scope 
Flint, located 70 miles north of Detroit, is a city of 98,310, 
where 41.2% of residents live below the poverty line. 
    The Flint water crisis began in 2014 when the Flint River 
became the drinking water source for the city of Flint, 
Michigan. Due to insufficient water treatment, over 
100,000 residents were potentially exposed to high levels 
of lead in the drinking water. A federal state of emergency 
was declared in January, 2016 and Flint residents were 
instructed to use only bottle or filtered water for drinking 
and bathing. As of early 2017, the water quality had 
returned to acceptable levels, however residents were 
instructed to continue to use bottled or filtered water until 
all the lead pipes have been replaced, which is expected to 
be completed no sooner than 2019. 



DEFINE 

2. Mission Statement 

• Improve the water quality and reduce the lead 
content  

• Reconstruction of the old piping system 
• Improve the structure of the government  
• Increase personal income  
• Improve the population distribution  



DEFINE 3.COPQ Analysis 

Process Internal 
Fail 

External 
Fail 

Appraisal Prevention 

New piping system Redesign the piping 
system cost 

New adjustments for 
the new system cost 

Process planning and 
control cost 

Pumping water 
from Flint River 

Rework of pumping 
cost, Retesting cost 

Adjustments to new 
water source cost, 

Penalties cost 

Customer 
Acceptance cost 

Quality planning of 
new source cost 

Add lime to control Material of lime cost, 
Retesting cost 

Penalties for useless 
work cost 

Acceptance cost The process of water 
treatment cost 

Old piping system 
lead remaining 

Retesting the old pipes cost, 
Extra mentor of researchers 

cost 

Potential loss of 
customers cost 

Acceptance cost 
New equipment for test 

and construct cost 

Contructing system cost, 
planning cost 

Residence 
(including researchers) 

Reinspection cost, 
Downtime of research 

cost 

Complains from 
citizens cost 

In-process and final 
testing cost, Quality 

audits cost 

Government 
responding 

Downtime cost, Extra 
mentor cost, Non-value 

added activity cost 

Delays, 
court/paperwork costs 

Internal disputes 
among departments 

cost 

Process planning cost, 
Control cost 



DEFINE 

4. Customers' Concerns 

Resident Medical 

Government Equipment 

• Resource quality 
• Official response 
• Scientific testing report 
• Medical care condition 
• Water cost 

• Residents complains 
• Official staff condition 
• Result of water test 
• Financial burden 
• Medical response 
• Whether there is new 

water source 

• Government support 
• Financial  supply 
• Residents condition 
• Water treatment 
• Environmental problems 

• Pipe System condition 
• Testing equipment 
• Equipment for medical 

care 
• Equipment for 

constructing  



5.Uncovered 
issues 

 

The latent reasons for 
the inefficient response 
and improper decisions 
from the government 

The real poverty 
conditions of residents 

in Flint city 

The population 
problems in the Flint 

City 

The economy problems 
in the Flint City 



DEFINE 

6. Project Team Launch 

The project will assign people from different kind of departments 
to act as different roles in the water testing and piping 
reconstruction process: 
• Leader: Department Director of the water supply system 
• Measuring and Survey: Research team from science 

department 
• Recorder: Support Government officials 
• Construction:  Supplier, Engineering team,  Industry Experts 
• Facilitator: Support Staff  



MEASURE 

1. Affinity chart and Fish Bone Chart 
Government Water Source Piping System Residents Researchers Medical 

Ineffective 

response 

Corrosive compounds Old/new Complaints Results Age of affected 

persons 

Budget Water treatment Material 

  

Income Methods Pregnant women 

Funding Testing results Pluming Addresses Treatment Human 

medication and 

treatment 

Suggestions  Geographic 

boundaries 

Testing results Health 

conditions 

Number of 

participants 

Medical 

assistance 

Proposed 

solutions 

Water pollution from 

pesticides/fertilizers  

Water quality experience     



MEASURE 

1. Affinity chart and Fish Bone Chart 



Flow Chart  

Decision for not receiving 
water from Detroit system 
and join new water district 

New piping system not 
ready 

Dumping ground water 
for drinking 

Gap time 
Flint River 

yes 

Add lime 

More corrosive 

Special water 
treatment or 

pipes changing 

More complains 

no 

A 

Healthy water source 
but more cost 

no 

yes 

A 

Professors doing 
researches on it 

Government 
dismiss 

no 

yes 

Whole city concerning 

Government decides to 
switch back to Detroit 

water system 

Old pipes still leach 
high lead 

Government decides to 
reconstruct piping 

system 

Great 
loss and 
cost on 
water 

problem 

Measure 



MEASURE 

2. Process Capability and Six Pack Analysis 



MEASURE 

2. Process Capability and Six Pack Analysis 



MEASURE 

3. OC curves 



MEASURE 

3. OC curves 



MEASURE 

• Sampling:  Choose 10 different areas to sample 
• Operators: 3 researchers in the same apartment 
• Number of Trials: 2 
• Number of Samples: 30( 3 samples in each area for each researcher to measure the 

3 different part of the pipes: inlet, inside the pipes, outlet. ) 

4. MSA and Gage R&R Analysis 

Measurement Scope 



MEASURE 

4. MSA and Gage R&R Analysis 
ANOVA Test 



MEASURE 

4. MSA and Gage R&R Analysis 
Gage R&R--ANOVA Method 

添加文本 添加文本 

添加文本 

添加文本 添加文本 

>10%  the 
measurement 

system is 
unacceptable 
and should be 

improved. 



MEASURE 

4. MSA and Gage R&R Analysis 
Gage R&R--ANOVA Method 

添加文本 添加文本 

添加文本 

添加文本 添加文本 



MEASURE 

4. MSA and Gage R&R Analysis 
Gage R&R--XBar/R Method 

添加文本 添加文本 

添加文本 

添加文本 添加文本 

>10%  the 
measurement 

system is 
unacceptable 
and should be 

improved. 



MEASURE 

4. MSA and Gage R&R Analysis 
Gage R&R--XBar/R Method 

添加文本 添加文本 

添加文本 

添加文本 添加文本 



MEASURE 

4. MSA and Gage R&R Analysis 
Attribute Agreement Analysis for Result 



MEASURE 

4. MSA and Gage R&R Analysis 
Attribute Agreement Analysis for Result 



MEASURE 

4. MSA and Gage R&R Analysis 
Attribute Agreement Analysis for Result 



ANALYSE 

1. Quality Function Deployment (QFD) 



ANALYSE 

1. Quality Function Deployment (QFD) 

House of Quality 



ANALYSE 

2. Root Cause Analysis 
Government  Part 

    The City of Flint was incorporated in 1855. The present charter, adopted in 1974, provides for a strong 
mayor-council form of government. The city council consists of nine members, each representing a ward and 
serving four-year terms. The mayor, also elected to a four-year term, is the chief executive officer. The mayor 
appoints a city administrator, as well as principal officials and department heads. The county and its elected 
officials also serve as regional problem solvers. 
    Emergency managers are accountable to the governor. In Flint’s case, this was a governor who did not 
receive a majority of the vote from the city’s residents. Flint was being ruled by an official who was not 
elected by or responsible to Flint’s residents.  
    When rulers are not accountable to their subjects, they have an easier time making decisions that defy the 
preferences and even best interests of those people. 

     Who was in charge? This overlapping structure of  governments, with both appointed and elected 

officials, makes it possible for problematic decisions to slip through the cracks and makes it easy to shift 
blame. 
 



ANALYSE 

2. Root Cause Analysis 

    Flint’s population has been decentralizing and aging over the past several decades which should be 
blamed for one of the causes of the Financial burden in the Flint city. 

Population  Part 

Flint City Population as a Percent of MSA  Age of Flint Population  



ANALYSE 

2. Root Cause Analysis 

Personal Poverty 

While the economic climate in the 1990s and 2000s worsened the city of Flint’s employment and income trends, 
many decades of above average poverty rates signal long-term fiscal stress. 

Flint Personal Income  Population of Flint Below Poverty Level  



ANALYSE 

2. Root Cause Analysis 
Economy Problem 

The jobless rate rose during the 2001 recession and did not see sustained recovery until after the Great 
Recession ended in 2009; however, absolute unemployment rates tend to be higher in the city compared 
to the MSA and the state as a whole. While there has been a drop in unemployment in the city of Flint 
since the end of the Great Recession, it is still higher than pre-2001 recession levels 

State Equalized Value (SEV) and Taxable 
Value (TV) – Flint  

Flint Jobless Rate  



Improve 

1.DOE (Design of experiment) 

Factor Low Level 
(-1) 

High Level (+1) 

Time 20 50 

Temp 150 200 

Catalyst B A 



Improve 

1.DOE (Design of experiment) 



Improve 

1.DOE (Design of experiment) 



Improve 

1.DOE (Design of experiment) 



Improve 

1.DOE (Design of experiment) 



Improve 

1.DOE (Design of experiment) 



Improve 

1.DOE (Design of experiment) 



Improve 

2. Lean(VSM) 



Control 

1. SPC Control Chart 
Control Chart Guideline 



Control 

2. X-bar Chart 
We used the data of the Flint water lead concentration in 4 different groups 
which each group has 100 data points 



Control 

2. Attribute Chart 



Control 

3. C Chart 



Control 

4. Control plan 

Government  Part :  Democratic election 

Population  Part  :   Reconstruction of center 

Personal Poverty  :   Increasing job opportunity 

Economy Problem :   Broaden their marketing 

area(Difficult) 
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