
Citizen Advisory Group (CAG)
Meeting No 1

June 21, 2013

This document is intended solely for the use of the City of Ann Arbor. AECOM makes no representations or warranties, express or 
implied to any third party. To the extent any third party uses or relies on this document, it does so at its own risk.

Water Distribution Level of Service & 
Reinvestment Project



Meeting Agenda
• CAG Responsibilities (Overview)

• Background
Project Goals
Water Distribution System Asset Management
Description of Water Distribution System
Project Team and Input from CAG

• Service Levels and Key Performance Indicators

• Project Overview

• Water Main Reinvestment

• CAG Responsibilities (Specific)

• Discussion/Questions



CAG Responsibilities

• CAG No. 1 Friday June 21st from 10:30 am – noon
Present project objectives, provide CAG draft copies of TM 1 & 2, 
provide a summary of the TMs, and answer initial questions.

• CAG No. 2a Wednesday July 17th from 1:30 – 3:00 PM
Provide project update, answer specific questions 

• CAG No. 2b Thursday August 29th 1:30 – 3:00 PM
Provide draft copy of TM 3, present annual reinvestment and 
prioritization, and answer questions.

• CAG No. 3 Thursday October 3rd 1:30 – 3:00 PM
Answer specific questions on TM 3.



Project Team and Input from CAG
ROLE OF THE CITIZEN ADVISORY GROUP (CAG)

• CAG Purpose
Provide input on what is 
important to the public with 
respects of the City’s water 
distribution system.

• City Staff Team involved 
through LOS workshops

Finance, Field and Plant 
Operations, Systems 
Planning, and GIS 

City of 
Ann 

Arbor

CAG

AECOM



Background



Project Goals

• LOS Capital Planning
Service Levels help identify 
critical infrastructure and 
establish priority/timing for 
replacement of assets 

• Funds Spent Wisely
Prioritizes limited funds to 
focus on assets with greatest 
need

LOS Capital 
Planning

Funds Spent 
Wisely

Reduces 
Risk of 

Unexpected 
Costs

Public 
Benefits 

• Reduces Risk of 
Unexpected Costs

Reduces probability of 
sudden and potentially 
costly water main failures

• Public Benefits
Efficient use of capital 
funds
Maintain Level of Service



Water Distribution System Asset Management
TRENDS

Page 7

Accepted 
Philosophy

Efficiency of 
Use of Capital

Work 
Activities

Yesterday Today Tomorrow
Reactive Proactive

Risk Vs. 
Investment

Optimization 
Point

Hydraulic Modeling

Decision Support Systems

Leak Detection
Replace System

Respond to Breaks

Water Quality Modeling

Condition Assessment
Performance Measurement

Asset Inventory

Expand/Build Systems

CIP Planning
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Water Distribution System Asset Management
LIFE CYCLE COST



Description of Water Distribution System
DISTRIBUTION SCHMATIC



Description of Water Distribution System
CHARACTERIZATION

• Water Source: 85% Huron River, 15% Groundwater

• Water Treatment: Softening, Ozonation, Chloramination

• 3 major customers: Ann Arbor Township, Scio Township, 
and the University of Michigan

• 27,312 service connections

• 7,800 valves and 4,700 hydrants

• Average Day Demand is14 million gallons per day (MGD)

• City maintains approximately 480 miles of pipe



Description of Water Distribution System
WATER MAIN MATERIAL

WATER MAIN MATERIAL
ASBESTOS CEMENT

CONCRETE

CAST IRON

COPPER

DUCTILE IRON

PVC

STEEL

Material
Approximate Total Percentage of 

Length Total
Asbestos 
Cement 26,320 feet 1.08%

Cast Iron 1,507,930 feet 62.14%
Concrete 9,770 feet 0.40%
Copper 590 feet 0.02%
Ductile Iron 860,560 feet 35.46%
PVC 17,900 feet 0.74%
Steel 3,510 feet 0.14%
Total 2,426,580 feet 100%

Asbestos 
Cement

1%

Cast Iron
62% Concrete

0.4%
Copper
0.02%

Ductile 
Iron
36%

PVC
1%

Steel
0.14%

MATERIAL



Description of Water Distribution System
WATER MAIN DIAMETER

WATER MAIN DIAMETER
4-INCH OR SMALLER

6-INCH

8-INCH

10-INCH

12-INCH

14-INCH

16-INCH

20-INCH & 24-INCH

30-INCH & 36-INCH

42-INCH OR LARGER

UNKNOWN

Diameter
Approximate Total Percentage of 

Length Total
Less Than 4-inch 18,080 feet 0.75%
4-inch 68,330 feet 2.82%
6-inch 810,600 feet 33.41%
8-inch 563,930 feet 23.24%
10-inch 56,230 feet 2.32%
12-inch 487,870 feet 20.11%
14-inch & 16-inch 220,800 feet 9.10%
20-inch & 24-inch 174,560 feet 7.19%
30-inch & 36-inch 22,350 feet 0.92%
42-inch and larger 2,920 feet 0.12%
Unknown 910 feet 0.04%

Total 2,426,580 feet 100%

Less 
Than 4-

inch
0.7%

4-inch to 8-
inch

59.5%

10-inch to 
16-inch
31.5%

20-inch to 
36-inch
8.1%

42-inch 
and larger

0.1%

Unknown
0.04%

DIAMETER



Description of Water Distribution System
WATER MAIN INSTALLATION DATES

INSTALLATION DECADE
1920

1930

1940

1950

1960

1970

1980

1990

2000

2010

Installation 
Decade

Approximate Total Percentage of 
Length Total

1920 260,060 feet 10.72%
1930 64,190 feet 3%
1940 57,130 feet 2%
1950 202,070 feet 8%
1960 954,070 feet 39%
1970 382,410 feet 16%
1980 152,180 feet 6%
1990 174,960 feet 7%
2000 157,340 feet 6%
2010 22,170 feet 1%
Total 2,426,580 feet 100%

1920-
1939

13.4%

1940-
1959

10.7%

1960-
1979

55.1%

1980-
1999

13.5%

2000-
2013
7.4%

INSTALLATION DATE



Service Levels and Key Performance 
Indicators



Service Levels – How does the CAG fit in?   

Source: SETTING CUSTOMER SERVICE LEVELS A series of papers by: Kevin Young, Hunter Water, Australia 



WHAT are Service Levels? 
EXAMPLES OF SERVICE LEVEL

• Clean, safe drinking water to meet current regulatory guidelines. 

• Water Outages
– Planned
– Unplanned 

• System Pressure above 35 psi

• Response to Customers Queries

• Leakage Level  



What is a Performance Indicator?

• Ways to define, measure and track service levels.

• Key Performance Indicators (KPI) were selected using the 
following guidelines:

KPI that help measure performance against  defined Service Level
Current availability of data should not drive KPI selection.
Selecting KPI with an outward, public focus.
KPI should be understandable by the public.



Selected Service Levels



Service Levels and KPIs



Service Levels and KPIs cont.



Overview of Project 



Specific Project Tasks

Task 1. Project 
Management and 

Meetings

Kick-off Meeting

End of Project 
PowerPoint 
Presentation

Monthly Project 
Meetings and 

Invoicing

Technical 
Memorandum 

Review

Task 2. Water 
Distribution Level of 

Service (LOS)

Development of Key 
Performance 

Indicators (KPI) and 
Benchmarking

Development of 
LOS

Citizen Advisory 
Group (CAG)

Task 3. Water 
Distribution Level of 

Reinvestment (Capital 
Planning Analysis)

Develop Capital 
Planning Database 

Water Main 
Rehabilitation/ 
Replacement 

Analysis

Level of 
Reinvestment 

Sensitivity Analysis

Capital Planning 
Tool Training

Task 4. Major Concrete 
Pipe Failure 
Assessment

Likelihood of Failure 
Analysis

Evaluate Benefit of 
Additional Testing 
and/or Monitoring

Retain and Manage 
a NDT Sub-
Contractor             

(If Necessary)



Key Deliverables

• Establishment and definition of LOS for the water 
distribution system.

• Benchmarking of the City’s system at a national level and 
to comparable cities.

• Determination of the level of reinvestment through 
replacement and/or rehabilitation of the system over the 
next 20 years.

• An assessment of the likelihood of failure of the major 
concrete pipes in the system.



Relational Pyramid of LOS

• LOS does not stand alone.
Top level of a well organized 
program of infrastructure 
management for a specific 
asset.
Supported by underlying 
blocks. 

• LOS summarizes the 
operational results that the 
City is striving to achieve 
on its customer’s behalf.



Hand-out Working Copies of TM 1 & 2



Overview of TM 1 & 2 Contents



Overview of TM 1

• City Workshops No. 1 & 2 held to select both performance 
indicators and key performance indicators

• TM 1 is a reference document
Clearly document selection and calculation
Capture institutional knowledge

• Explain structure

• Purpose of benchmarking
Provides reference but caution against sweeping conclusions
Trending most useful



Overview of TM 2

• Level of Service: Why is it important?

• Sustainability
Balance between the overall well-being of the customer and 
economic costs.
Reviewed City’s existing sustainability goals.

• Framework for Considering Level of Service
Organize and arrange performance indicators and their relation 
context to existing City systems and functions.

• Defining Level of Service
Organizational Goals
Performance Related Notes
Specific LOS KPI and Targets



Water Main Reinvestment 



The Need to Reinvest in the Water System

$1 trillion over next 25 
years

Delaying the investment can 
result in degrading water 
service

Ultimately we will need to 
“catch up” with Past deferred 
investment



Risk Management Approach 

31

You are proposing to do water main planning through water main prioritization and risk assessment and 
the development of the Priority Action Number (PAN). How would you go about assigning risk factor to all 
the water main segments in the system? What kind of effort is required to generate the PAN for the 
thousands of miles of water mains in the system and how quickly could it be completed?

As you know, CIP prioritization requires consistent user input/maintenance from experienced engineering 
staff. Please explain implementation of this for grid mains versus trunk mains

Q13.

Q14.

Priority for Conditions Assessment 

Highest Priority for Evaluation/Replacement

Risk Matrix 

== xx
Risk 

Exposure
Consequences 

of Failure
Probability of 

Failure
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DECISION MATRIX: City of Winnipeg Water Main Criticality Assessment Study

Risk Matrix



Decision Making 
Model

Remaining Useful 
Life

Water Pressure

Water Quality

Growth

Probability of 
Failure

ReliabilityService Levels

Criticality

Condition

Performance

Critical Customer 
Impact

Prioritization Criteria - Example



Action Items



Action Items

• CAG
Read TM 1 & 2
Bring questions/comments to next meeting

• Work Progress
Development of capital planning model
Generating initial prioritization results

• CAG No. 2a Wednesday July 17th from 1:30 – 3:00 PM
Provide project update, answer specific questions and receive 
comments on TM 1 & 2.



Project Team Interaction
SCHEDULE OF MEETINGS

• CAG No. 1 Friday June 21st from 10:30 am – noon
Present project objectives, provide CAG draft copies of TM 1 & 2, 
provide a summary of the TMs, and answer initial questions.

• CAG No. 2a Wednesday July 17th from 1:30 – 3:00 PM
Provide project update, answer specific questions 

• CAG No. 2b Thursday August 29th 1:30 – 3:00 PM
Provide draft copy of TM 3, present annual reinvestment and 
prioritization, and answer questions.

• CAG No. 3 Thursday October 3rd 1:30 – 3:00 PM
Answer specific questions on TM 3.



Discussion/Questions



Thank You

This document is based on information reasonably available to AECOM. It includes estimates and calculations of future events that 
involve or may be subject to unknown or unpredictable variables, or information that may otherwise naturally vary depending on time, 
place and other circumstances. As AECOM does not control such information or variables that may affect our services, it cannot 
provide any warranty or guaranty that future results will indeed meet current estimates.


