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For Six Sigma, 
it’s worth it.



Six Sigma Problem Solving Process

2Define Measure Analyze Improve Control

The team utilized the 5-Step DMAIC problem solving process. 



Select Problem

3Define Measure Analyze Improve Control

Management reviewed many problems using a selection Matrix.

A B C=A*B
Impact      

on         
Customer  

(Accuracy/ Cost  
/Timeliness)

Need         
to           

Improve      
(Performance       

Gap)              Overall  
1 Too high of waste transfer costs Diposal Haulers (Int/Ext) 4 2 Y 8

2 Too high of waste collection costs Rate Payers (External) 2 2 Y 4

3 Disposal:  Tipping fees not adequately covering all of disposal 
costs Haulers Internal/External 3 4 Y 12

4 Too many retroactive change orders associated with capital 
construction Board 5 2 Y 10

5 Vendors (construction) take too long to get paid Vendors (External) 4 4 Y 16

6 Capital construction projects not getting done quickly enough 
(especially length of time to launch project) Internal/External 1 4 Y 4

7 Poor efficiency of the cart maintenance program Residential Cust (External) 3 3 Y 9

8 Too many residential developments/households are not being 
served by PWWM (but that should be served, by code) External/Internal 3 5 Y 15

9 Efficiency and effectiveness of Mosquito Control needs to 
improve including accounting for seasonality R&B Customers (External) 3 4 Y 12

10 Public Works' Road &  Bridge op's teams need to be more 
efficient/effective (e.g. generalist versus specialist teams) R&B Customers (External) 3 2 Y 6

11 Road &  Bridge (Public Works)-  pothole routing needs to be 
optimized. R&B Customers (External) 3 2 Y 6

12 Public Works' Road &  Bridge operations needs to be more 
efficient/effective R&B Customers (External) 3 4 Y 12

13 Discipline process takes too long (especially on Waste Mgmt 
side) Mgmt & Empls (Internal) 3 1 Y 3

5= Extreme 3= Moderate

4= High 2= Low  1=None
Rating Scores:

Project Selection Matrix

Problem(s)

Customer 
(Internal or 
External)

Selection Criteria

Supports Miami 
Dade Strategic 
Goal(s)?  Y/N

“Unserved Residential Collections” was the second highest rated 
problem and was one of 3 problems assigned by management. 



Identify Project Charter
The team developed a team Project Charter.

Project Name: To increase Percentage of Eligible Residential Customers Served by PWWM

Problem/Impact:

There are significant numbers of new residential eligible customers that are not currently being served by PWWM.  
These residential customers are not benefiting from the PWWM services available to them.  Lost revenue to the 
county and loss of waste stream control also result.  Determining the extent of the problem is part of the team's 
charter.  All revenue sources contribute toward the calculation of Net Operating Revenue, which is used to determine 
our compliance with debt service coverage requirements (i.e. repayment  of principal and interest on bond debt). Our 
debt service requirement is annual Net Revenues at or above 120% of annual debt service cost. I f we fall below 120% 
debt service coverage we will be in violation of our bond covenant (technical default on bonds), which would likely 
result in a bond rating downgrade, triggering higher financing costs.

Expected Benefits:

Increased collection revenue would further insulate the department from failure to meet the 
120% debt service coverage requirement.
Increased revenue for County; increased customer satisfaction; improved process for preventing 
eligible residential customers from missing out on PWWM services.

Outcome Indicator(s) Q1-  % of Eligible New Residential Collection Accounts established by PWWM 
Proposed Target(s) Target=TBD

Time Frame: July 2012 through Nov 2012

Strategic Alignment: Supports the County's Business Plan
In Scope: New Eligible Residential Customers within County service areas

Out-of-Scope: Commercial Customers or residential Customers outside service Area
Authorized by: Ray Scher; Chris Rose

Sponsor: Ray Scher; Chris Rose
Team Leader: Pamela Payne, Teresa Fuentes-Smart

Team Members: Amy Horton-Tavera, Stacey McDuffie, Paul Mauriello, Bill Busutil
Process Owner(s): Pamela Payne

Mgmt Review Team: Ray Scher; Chris Rose; Kathleen Woods-Richardson
Completion Date: 30-Nov-12

Review Dates: Monthly and Final Review  in November 2012

Key Milestone Dates: See Action Plan

Team

Schedule

Project Charter

Business 
Case

Objectives

Scope
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1.

2.



Develop Project Timeline Plan
Legend:

= Actual
= Proposed

The team developed a timeline plan to complete the Project.

Define Measure Analyze Improve Control

4.

5

Jul Aug Sep Oct Nov Dec

1. Define

2. Measure

3. Analyze

4. Improve

5. Control

WHAT: Complete DMAIC Story Project by Nov 30, 2012
DMAIC Story

 Process Step
WHEN  

2012

    

         

    

11/30/12

Completed 8/31/12

Completed 8/31/12

10/30/12

Completed 9/25/12



Monitor Team Progress

Team identified an indicator; 
developed a Flowchart and a 
Spreadsheet

The Team and Management used a Checklist to monitor team progress.

6Define Measure Analyze Improve Control

Paretos and Histograms

Single Case Bore; Fishbone ; RC 
Verification Matrix

Countermeasures Matrix; Barriers 
and Aids; Action Plan

Line Graph

Process Flowchart; Process Control 
Chart

Lessons Learned



Hidden Costs of Unserved Residential Collections Customers
The team collected info on hidden costs of Unserved Customers.

7

Note: The incremental cost to serve these additional accounts is very 
low (e.g. we are already out in area collecting waste) therefore, it is 
very cost effective to collect this waste.

Define Measure Analyze Improve Control

1. Lost County Revenues, 
Annual Revenue Lost

a. 2508 Customers for 2011 (Average $400 lost )...... $1,003,200

a. City of Aventura
b. City of Doral
c. Municipalities Incorporated since 1996
d. UMSA

Contributing Factors:



Review Process Flow Chart

The team 
next looked 
at data 
needed to 
display the 
Q1 
Indicator.

The team 
constructed 
a Process 
flow chart 
describing  
the Process.

Define Measure Analyze Improve Control 8



Identify Data Collection Needs
The team developed a data collection spreadsheet to collect indicator and demographic data…

9
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The team next looked at recent Q1 indicator performance.
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Review Selected Indicator

The team looked closer at the all current Unserved Accounts.

Q1 – % of Eligible New Residential Collection Accounts UNSERVED by PWWM

The team collected indicator data and reviewed performance trends:

10

3 Yr Avg=4.7%

=3.7%

Target = 1%

Define Measure Analyze Improve Control

3.

9.8%

3.5% 



Unserved PWWM Residential  Accounts 
as of August 2012
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Stratify the Problem

11

The team decided to focus 1st on fixing the process that allowed these 141 
new buildings (and others) to become unserved accounts.  After the process 
is fixed, the team will focus on  reducing the accumulated unserved accounts  

141 unserved accounts on buildings 
less than 3 years old; 

The team stratified all of the eligible unserved accounts many ways and found…

Define Measure Analyze Improve Control

5.

Note: The remaining unserved accounts 
include additional reasons for being unserved. 
Those reasons include  change in ownership; 
vacant buildings, municipalities with joint 
jurisdiction and cancelled accounts due to non-
pay or other reasons.



Unserved Miami-Dade County PWWM Residential  Accounts as of Aug 2012
for Buildings built on or after 2009
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Stratify the Problem

12

The team looked closer at these 69 UMSA accounts involving 
recently built residential dwellings.

69 Accounts involved new 
buildings in Unincorporated 
Municipal Service Areas (UMSA)

The team stratified the 141 unserved new accounts many ways and found…

Define Measure Analyze Improve Control

5.



Unserved Miami-Dade UMSA PWWM Residential  Accounts as of Aug 2012
for Buildings built on or after 2009 
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Stratify the Problem

13

The team looked closer at these 34 Accounts in zipcode 33143.

WOW!  34 (69.4%) accounts were in 
one Zipcode area: 33143.

The team stratified the 69 UMSA unserved accounts many ways and found…

Define Measure Analyze Improve Control

5.

N=49 (note 20 accounts 
had not identified zipcode)



Unserved Miami-Dade UMSA PWWM Residential  Accounts in Zipcode 33143 as 
of Aug 2012 for Buildings built on or after 2009
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Stratify the Problem (Continued)
The team stratified the 43 Removals many ways and found…
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Problem Statement: “31 Residential Townhouse Accounts in UMSA within 
Zipcode 33143 as of Aug 2012 for buildings built during or after 2009 were served by a 
provider other than PWWM"

31 (91.2%) of the 
residential dwellings in 
Zipcode 33143 were 

Townhouses

Define Measure Analyze Improve Control

5.,6.,7.,8.



Identify Potential Root Causes
The team sampled 20 of the 31 Townhouse accounts, reviewed internal documentation and 
interviewed involved staff before conducting the Single Case Bore Analysis.

15

The team next looked closer at all of these factors.
Define Measure Analyze Improve Control

9.



Identify Potential Root Causes
The team completed Cause and Effect Analysis and found…

The team next looked to verify these two (2) Potential Root Causes.
16Define Measure Analyze Improve Control

9.,10.



Verify Root Causes
The team collected data to verify the root causes and found….

17
…both were validated as root causes.

Define Measure Analyze Improve Control

11.,12.



Identify and Select Countermeasures

The team selected 8 countermeasures for implementation.

The team brainstormed many countermeasures and narrowed them down to these for evaluation:

18Define Measure Analyze Improve Control

13.,14.



Identify Barriers and Aids

The team next sought to incorporate this analysis into the team’s Action Plan.

The team performed Barriers and Aids analysis on the selected Countermeasures.

19Define Measure Analyze Improve Control

15.



Develop and Implement Action Plan
Legend:

= Actual
= Proposed

The team implemented an Action Plan for the team’s Countermeasures.
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16.
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Review Results

The team was encouraged by the results and will continue to monitor  the countermeasures.

The team collected indicator data and reviewed results of it’s 
countermeasures

21Define Measure Analyze Improve Control

17.,18.,19.,20.

Countermeasures to be implemented in Early 2013 

WOW! We improved

Q1 – % of Eligible New Residential Collection Accounts UNSERVED by PWWM

3 Yr Avg=4.7%

9.8%

3.5% 



Standardize Countermeasures
The team revised 
indicators and 
incorporated the 
improvements 
into the Process 
flowchart.

The team 
looked to 
standardize 
the Indicator 
monitoring

22Define Measure Analyze Improve Control

21.,22.,23.



Standardize Countermeasures
The team Developed a Process Control System (PCS) to monitor the process on-going.

The team looked ahead to the future.
23Define Measure Analyze Improve Control

21.,22.,23.



Identify Lessons Learned
Lessons Learned

3) Don’t jump to conclusions when reviewing data.  Careful examination 
proved more effective and helped  the team  follow the pertinent data that 
led to Identifying Root Cause(s)

4) Six Sigma provides a Systematic method (DMAIC) to utilize graphic tools 
and techniques along with “common sense” to solve problems.

2) Stratification of collected data was valuable in pointing the team in the 
“right direction” for data analysis.  

24

Next Steps

1) Continue to monitor the countermeasures and performance results 
2) Focus on reducing the remaining accumulated unserved accounts

1) All Ideas are wanted when generating countermeasures.  Sometimes strange 
or odd ideas can be refined into working ideas

Define Measure Analyze Improve Control

24.,25.


