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Background
• Service Area

• Inventory
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Bellevue’s Service Area

 City of Bellevue

 Beaux Arts, Clyde Hill, Hunts Point, 
Medina, Yarrow Point

 140,000 residents

 Three Utilities
oWater

oWastewater

o Stormwater



Water Utility Inventory

 619 miles of watermain 

 30,000+ saddles and services

 25 reservoirs

 22 pump stations

 145 PRV’s  and 13 Inlets

 Approximately 300 commercial meters

 41,000 Meter Connections
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Distribution of Water Main Materials & Sizes
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Service Levels
• Asset Management Goal

• Drinking Water Service Level

• Historical Data
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Bellevue’s Asset Management Goal

The goal of the  Asset Management Program is to maintain 
a targeted level of service for delivery of drinking water, 
wastewater, and storm and surface water utility services 
through an optimal strategy which combines operations and 
maintenance, renewal/rehabilitation, and replacement in a 
way that maximizes asset life at the minimal cost and risk to 
the rate payer.  
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Water Main Level of Service History

9

Service Level Target = 5 breaks per 100 miles



Historical Water Main Break Data
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2015 Water Main Break Data 

Circumfrential Crack Blow Out (Includes Small Holes)

Longitudinal Crack Collar

Fittings
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2014 Water Main Break Data

0

1

2

3

4

5

6

7

8

9

4
"A

C

4
"C

I

4
"D

I

6
"A

C

6
"C

I

6
"D

I

8
"A

C

8
"C

I

8
"D

I

1
0

"A
C

1
0

"C
I

1
0

"D
I

1
2

"A
C

1
2

"C
I

1
2

"D
I

1
6

"A
C

1
6

"C
I

1
6

"D
I

2013 Water Main Break Data
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2016 Water Main Break Data

Circumfrential Crack Blow Out (Includes Small Holes)

Longitudinal Crack Collar
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Watermain Break Data 
AC Break Rate 
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4" 6" 8" 10" 12"
Annual average of condition 

related breaks 2010 to 2017 2.62 8.75 2.50 0.00 0.50

Remaining Miles of AC pipe in 

the system as of 2017 8.92 133.11 74.78 8.08 23.82

Average breaks per 100 miles 26.87 6.37 3.20 0.00 2.00



Pipe Condition 
Assessment 
Strategies
• Visual / External Physical observation

• Laboratory Testing

• Acoustic Testing

• Pressure Transient Testing

12



Pipe Condition Assessment Strategies

 Visual / External Physical observation

 Laboratory Testing

 Acoustic Testing
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Condition Assessment – Staff Observations



AC Watermain laboratory testing



AC Watermain Laboratory Testing (cont)



Acoustic Testing for Condition Assessment

 Acoustic Testing
 Non-invasive

 Uses sound waves to Measure 
pipe wall thickness

 Averages the results across the 
length evaluated

 Confirmation of Testing Results
 Innisglen

 Valley Green
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Pressure Transients for Condition Assessment

 P-CAT
 Non invasive technology 

 Pressure waves injected into pipeline

 Pinpoints problem areas (30 foot 
increments)

 Limited to long straight pipe runs 
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Replacement 
Program
• Overview

• Current Strategy

• Revised Strategy
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Existing Asbestos Cement 
Watermain Replacement Plan

 Replacement based on risk

 Probability of failure

 Consequences of failure

 Focus is primarily on 4-inch and 6-inch mains

 10 year plan renewed every year for 
planning purposes.

 5 mile per year replacement plan
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Existing Risk Model Inputs
 GIS Risk Model

 Failure and Condition 
Report Map

 Consequence of 
failure map
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Long Term AC Main Replacement Plan



Gaps in the existing process

Problem
 Existing Risk model doesn’t show optimal 

replacement schedule

 Existing risk model doesn’t show probability 
of failure 

Solution
 Economic model that shows individual pipe 

asset replacement cost, risk cost, and failure 
probability

 Economic model shows optimal replacement 
schedule.  
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Economic Model
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Risk based economic model 
that determines optimal 
replacement timing for water 
and wastewater piped assets.

Model provides a full picture of: 
• Asset risk

• Failure probability based on 
historical failures

• Consequence of failure based on 
site-specific data

• Current and forecasted cost of 
ownership.



Financial 
Strategy
• Council Financial Policies

• 75-Year Capital Projection

• R&R Fund
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Rates Built on Strong Council-Adopted Policies
“The Tortoise, Not the Hare”
 Plan for long term investment in infrastructure

 Accumulate funds in advance of major expenses

 Maintain existing levels of service by renewing & replacing systems

 Keep rate increases gradual and uniform

 Maintain equity – each generation should pay its fair share

 Use debt sparingly and maintain financial flexibility

 Pass wholesale costs through to customers
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75-Year Renewal & Replacement Projection
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Next Steps

 Implement more condition assessment (e.g., acoustic testing or P-Cat) 
of AC water mains

 Pilot relining of existing AC water main

 Consider incorporation of new economic life model results into long-
range 75-year R&R projection
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Questions?

Andrew Lee

Deputy Director, Utilities

ahlee@bellevuewa.gov
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