Step 1. Outline
Define the Problem

What
When

Where

Impact to the Goals

Step 2. Cause Map

Root Cause Analysis

Safety Goal

Impacted

Problem(s) Water Pollution

Date Ongoing

Different, unusual, unigue | Aging sewage systems
State, city Across U S,

Task being performed Treating wastewater

Safety Up to 20 million people become ill

Environmental Untreated sewage in waterways

Cust. Service Sewage backups into =400,000 basements

Sewage spills onto thousands of roads

Production-Schedule

Property, Equip, Mtis

Labor, Time

This incident ?
Frequency In 3 years, 9,400 sewage systems have reported
dumping untreated or partly treated waste
Annualized Cost ?
Environmental
Goal
Impacted
Untreated
sewagein [«
waterways
Swimming in
infected waters Evidence: 9,400
sewage systems
have reported
Up to 20 million AND \[/{l:il,?:‘uzgithe ]
people/year
become ill
Drinking water . Waste
X X Water contains overwhelms Overflow from
infected with  [4— le——
untreated waste treatment sewer system
pathogens capacit
L capacity |

Sewage backups
into >400,000 [«
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basements
Customer
- - Service Goal AND
Reliability mpacted
Prevent P Sewage spills
Houston, Texas ~ 281-412-7766  ThinkReliability.com onto thousands |«
of roads

Water Pollution from Sewer Systems
Ongoing, U.S.

Step 3. Action ltems
Determine Solutions

separate system

No. Action Iltem Cause Owner
1 Divert rainwater into Systems combine sewage Municipali
and rainwater unicipality

2 |Stimulus bills for water
system upgrades

Decreased federal money for | Federal Government

water systems

3 |Addlandscaped areasto |Reduced capacity to absorb |Municipality
absorb water rainwater
4 |Zone in green spaces Lack of green spaces Municipality
5 |Quickly remove debris Leaves, other debris in Municipality
system
Possible Solutions: N
Divert rainwater 1 Political issues ?
into separate
Systems fNO pulnlihmlent OR
—t combine sewage or violating faw .
and rainwater Fines would
further lessen
. stretched
. No pressing
| Agmg system reason to AND budgets
infrastructure - ]
upgrade system Possible Solutions:
__| Sewersystem | | AND Stimulus bills for water
overwhelmed AND tem unarade:
Stretched Decreased
Possible Solutions: Fasel Sallilans: municipal «—| federal money
Add landscaped areas | | zone in green spaces budgets for water
tq ahearh watar systems
Insufficient Reduced Lack of green
L— capacity to deal 41— capacityto f4— 9
A ) spaces
oR with rainwater absorb rainwater
AND
|| Highrate of WhV?
rainfall T
Effect [«— Cause
Evidence: Example -
Possible Solutions: '"x2027;1N\gcmr NOTE: Read the Cause Map from left to right
Quickly remove debri: e:pe enced three with the phrase "Was Caused By" in place of each
arrow.
. Leaves, other .
(- ’ ?
Pipes clogged [«— debris in system {«— lllegal dumping ?




