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Bellevue Service Area Boundary =@

Bellevue’s Service Area

- City of Bellevue

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

* 140,000 residents

* Three Utilities
o Water
o Wastewater
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



Distribution of Water Main Materials & Sizes



Service Levels

* Asset Management Goal
* Drinking Water Service Level

 Historical Data




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.




Water Main Level of Service History

Condition Related Water Main Breaks per 100 Miles of Pipe
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Historical Water Main Break Data
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4"AC .

4"Cl

4"Dl .

6"AC
6"Cl
6"DI

4"AC I
4"Cl

4"Dl m
6"AC

6"Cl
6"DlI

2014 Water Main Break Data

20
18
16 I
14
12
10
8
6
4
2I .
N ’ 1 . = o
< 9B5xPBgoBzds 2982980208029 820980z2008
w538y NNLRY T YT bl 308 YNNG RY
2015 Water Main Break Data 2016 Water Main Break Data
6
5
4
3
I 2
1 o ' I
— — — — — — R — 0
S a0 no Q0B < 0o
< 2 P <2 L <P < ¢ S = S = S = S = S = S B
% ©® 05 99 nNNL YD 2985358298358 298g05°0
— — — %qumohwweagﬁﬁﬁiﬁogﬁ
H Circumfrential Crack M Blow Out (Includes Small Holes)
[ |
Blow Out (Includes Small Holes) # Longitudinal Crack Collar

Circumfrential Crack
B Longitudinal Crack
B Fittings

H Collar
B Fittings

2017 Water Main Breaks
12

10

o N IS o)} [
4"AC I
6"AC I —

8"Dl I

5532553298582 98¢9Ppg050
TSR P33y 8Y
M Fittings Collar
M Longitudinal Crack B Blow Out (Includes Small Holes)

B Circumfrential Crack

10



Watermain Break Data

AC Break Rate
4II 6II 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
Strategles

Visual / External Physical observation
* Laboratory Testing

* Acoustic Testing
* Pressure Transient Testing




Pipe Condition Assessment Strategies

* Visual / External Physical observation
* Laboratory Testing
* Acoustic Testing
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Water Main and Service/Saddle Observation Report
(ciicle wppropriste answer or 6l in blank)

GENERAL INFORMATION
Name of Obeerver: A5 ."'3‘;22"&5 o Dae A@Mﬂ;
Mbee_[220¢ SE SYT e G5
Notes; s —— s e . e
"ipe Dopeh: Jcsy than 5 1. _{C\'_ 3 feet more than 3 ft.

Obsesvation includes ea existing service line connection: Yoo (o) (1 yess fill out reverse side)
Observation is assoctated with a facility filure or bresk:  Yes @ (If yex, fill owt reverse side)

PIPE INFORMATION
Diameter & @ W0 1T 14 16 1 4T Ot

Materisl:  AC ( Simplex? Yes No@{y DI @ PVC Othr
If pipe is DL is exterioe covered with plastic? Yos-bagged  Yes-wripped  No

If plpe is meial, is the interior hned? Unknown  Yes-mortw  Yes - compasite  No

CONDITION INFORMATION
o)
Was a Tappeng Coupon saved and labelod with the sddeess on this report Yes @)

—_ E
1f pipe is 4C, surface condition is: @_w Pusky Soft Other 25 e O

CordO M ord
If pipe Iy matal, any extormal corrosion:  Nope  Slight  Moderate  Extensive

A Uink Nene  Shght  Moderste  Extesmne

f pipw is matal, sy |

SOIL INFORMATION
Type  (Saod  Pest Clay Loam HadPan  Cinder ( PitRun | Grvel
Other

\
Y Moisture: Usknown (due %0 pipe break) [&y! Wee Saturated
/ -

If this main observation incladed » vervice line connection and/or is associated with » factlity failure,
Please fill out the spproprinte Information en the reverse side of this report.

Condition Assessment — Staff Observations

Water Main Observation Report - Page 2

SERVICE LINE AND SADDLE INFORMATION ~ it observod

Service Line Diameter Mdnch  Janch | Meinch 2-nch 3anch Other

Service Line Maserial: Caon HDPE PVC  galvanized  copper Other
If service Nne s pretal, any comromon oz pitting: ~ None  Shght  Moderste  Extensive

Notes:

Saddie Strup Moterial: Coe-ten Stainless Steal Other

Saddle Strap Corrasion: Nooe Slight Modarsic Extengive
Saddle phosographed and the photo labeled with the address oo this report: Yes No
Saddiec replaced Yes No

Notes:

FAILURE INFORMATION - If spplicable

Failed Facility: Service Line Saddie Main

Failure Type: Crack ~ Circuamferential Crack - Loogitudinal Crack - Other
Hale ~ Small (Leak) Hole - Large (Burs)
Joint - Separstion Joint ~ Gasket

Failare Cause: Dig-wp Settlement Roots Land Stide Earthquake
Poor Comstruction  Poor Repair  Reduced Pipe Strength  Coerosion
Pressure Surge Unknown Oty

Repair Method: Clamp  Repl Other

Notes:




AC Watermain laboratory testing

Mineral Concentration of Pipe 2
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Fig. 15. Elemental Distribution through Cross Section of Pipe #2




AC Watermain Laboratory Testing (cont)
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Acoustic Testing for Condition Assessment
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* 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

* QOverview
* Current Strategy
* Revised Strategy




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

Water Utility Failure and Condition Reports
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* GIS Risk Model

 Failure and Condition
Report Map

* Consequence of
failure map
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Long Term AC Main Replacement Plan

Water Main Replacement Schedule - 125 Year Survival Curve -e-Miles of AC Pipe
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Gaps in the existing process

Problem

Solution

* Existing Risk model doesn’t show optimal
replacement schedule

* Existing risk model doesn’t show probability
of failure

* 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

Economic Life of an Existing Asset

$40000

Risk based economic model —
that determines optimal el
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Model provides a full picture of: 0 : . . . o
e Asset risk i R EEE
* Failure probability based on SEEE Pl EEE: Bl
historical failures RIS S L EEE L OB

« Consequence of failure based on S5 i ER- I -
site-specific data == S == R 22l g B

e Current and forecasted cost of ST IEEEE L Z 2 00 FEE
ownership. EEEE s i EE i n 288
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Financial
Strategy

 Council Financial Policies

e 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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/5-Year Renewal & Replacement Projection

100,000,000

©O O O O O © © © O
©S ©6 & 6 6 6 6 & oS
Qaeaa e aa-Q
O O 0 9 9 9 © © 9
S ©6 & 6 6 6 6 & oS
Qe Qe e e ae-Q
O O o 9 o o © © o
® 0O N © Ih F M N o

sainypuadx3 / sanuanay |enuuy

=== Transfer from Operations

Bl Contribution to RR

B RR Expenditures

28



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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