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Agenda

« Asset Management basics

« Asset Management at SPU
— A few case studies
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Definitions

Asset management

— “A process for maintaining a desired level of customer
service at the best appropriate cost” (EPA)

— Managing infrastructure assets over their life cycle to
achieve desired service levels with the best combination
of life cycle costs and risk
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Why Asset Management?

Structured and documented framework for
planning, design, construction, O&M

Customer centered — focus on levels of service

Business approach — focus on cost-effective
service delivery Source: EPA

Strong basis for
long-term financial
planning (and funding)

Excellent Bl Poor

Helps improve utility Bl Good B Very Poor
mgmt. and operations ] Fair I Life Elapsed
1980 2000 2020
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This example is drawn from w/w pipes, but the same
general patterns applies to all urban systems




Asset Management “Made Easy”

Simple concepts...but lots of details!

Advice:

— Be methodical

— Engage all staff who touch the assets

— Lay out plans, document, and communicate to staff
— Monitor results

— Then repeat!
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Essential Elements
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Current State

of Assets
Long-term I 2 Level
Funding Plan '\ /' of Service
Asset
Management
Minimum Life Critical
Cycle Cost Assets

Seattle
% Public
Utilities




1. Current State of Assets

Inventory your assets and their condition

Material

— Age of installation

Current condition
Inspection results
Failure history
Major maintenance
Many other details...
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2. Levels of Service

Examples:

Meeting regulations for water quality

Meeting regulations for water pressure and flow in distribution system
Meeting dam safety regulations

Meeting instream flow and temperature requirements/commitments
Meeting flow and pressure requirements of wholesale customers
Meeting distribution leakage and water conservation goals

Limiting yearly drinking water outages

Limiting transmission system outages

Responding to high priority drinking water problems within 1 hour

Post-Earthquake water system performance goals (being developed
currently)
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3. Criticality of Assets

Understanding which assets are most
critical in meeting service level goals
— Risk assessment associated with asset failure

Focus more attention on most critical assets

— Condition assessment

— Reliability Centered Maintenance

— Renewal and replacement

Qualitative Risk

High | Very Hig

LowRisk [ MediumRisk |  Highrisk [




10

4. Minimize Life Cycle Cost

Life cycle cost analysis

— Work as a team with planners, engineers, O&M, finance,
policy, etc. and external stakeholders as needed

— Determine optimal blend of CIP and O&M over the long-
term

— Consider non-monetary factors as well — triple bottom line
(economic, environmental and social)
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5. Long-Term Funding Plans

« Userecommendations to plan future
budgets
— 0&M G 5
— CIP

« Evaluate rate impacts,
affordability

Stratagic Businews Man Update 2038-2023
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Asset Management at SPU
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Asset Management Plans

AMPs are the “containers’” for asset
management analysis

One AMP for each major asset class
Renew AMPS on a

Seattle
frequency as needed, & Public
based on multiple factors
— Projected needs for assets Seattle Public Utilitis

Strategic Asset Management Plan

— Age of existing AMP
— Ava||ab|e Staff resources Tolt Watershed Reservoirs & Dams




Asset Class

Cedar Watershed Reservoirs and
Dams

Tolt Watershed Reservoirs and
Dams

Lake Youngs Reservoir and Dams

Cedar Watershed Transportation
System

Tolt Watershed Transportation
System

Transmission Facilities

In-Town Facilities

Landsburg Facilities
Water Treatment Facilities

Water Transmission Pipes and
Appurtenances
Water Distribution Pipes

Water Utilidors

Concrete Reservoirs (Treated
Water)
Steel Water Tanks and Standpipes

Water Pump Stations

Water Meters (Wholesale and
Retail)
Water Valves

Water Hydrants

Water Services/Taps

Last Updated

Program
Manager

Priority for
Updating
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Examples
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Percent of Asset Class Younger than Pipe Age

Current State of Assets

* Distribution Pipes

Distribution Pipe Age
100%
90%
80%
70%
60%

50%

40% r : : ‘
' Average Age: 71 years (installed 1946)

e | Stardard Deviation: 28 years

20% ' Median Age: 70 year (1947)
i . : Distribution Pipe Age & Material
Cl
0% - - :
0 20 40 60 80 100 120 140
Pipe Age (years)
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o
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Pipe Age (by Quarter Century)
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Current State of Assets

Distribution Pipes

Pipe Material
Steel
Unknown

|
Plastic |- Concrete
Material

Castlron - Unlined
Castlron - Lined
Ductile lron

GI/GS

Steel

Plastic

Concrete

Copper

Unknown

Total

Lopper

Galvanized Iron & Steal _

42%
39%
15%
2%
2%
0.3%
0.2%
0.2%
0.1%
100%

Percentage Miles

690
630
238
32
32
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Leaks/Mile
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Current State of Assets

Distribution Pipes

Pipe Failure
(by Pipe Material)

— mB - 2. B _=m _B Failure Mode

&} Steel GI/GS Unlined Cast ron  Lined Cast fron Recorded Leaks (1958-2017)

Title
3rd Party/Qther Asset, 9%

Hovizontal, 6%
/ Unknown, 6%

Covrauon, 23%

®Joint  ®Vertical W Horzontal mCorrosion  ®Total

Verncal, 28%

xint, 28%
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Current State of Assets

« Distribution Valves

Valve

Use in SPU Water System® Quantity

Line

Check

Gate

Line valves are typically either gate or butterfly valves, depending on pipeline
size. Ball and plug valves may be used in the following situations: high
pressure (£250 psi), significant throttling under high flow rates, control of
pressure surges. or where throttding of high pressure differentials may be
required.

Distribution line valves should be placed at Interties and roadway
Intersections located at street margins. The valves should be spaced to

provide operational flexibllity and redundancy to the water

Gate valves are preferred where possible. They completely exit the flow path 16,792
when fully open and allow drained water mains to fill without bypasses. Gate

valves require space for a valve bonnet above or to the side (laydown valves)

of the pipeline. Cover over water main may be critical. In cases where

substandard cover is allowed, the gate valve operating nut must be below the

bottom of the paving. This is particularly sensitive for concrete pavement,

which tends to be thick. Gate valves are typically more expensive than

butterfly valves. Laydown valves must be operable from the street surface
and require a sealed right angle gearbox.
(See Std Plan 030 for standard cover requirements.)

Butterfly valves are frequently used on larger pipelines. All valves |6-inches 440
and larger should be full-size inline butterfly valves and be installed in

chambers. Valves under 16-inches can be either gate or butterfly valves.
Standardpracdceismusegatevalves. Buuer_ﬂzvalves 16" or grggmustbe

mnaﬂy_n&em Throtdmg of hrge-ckamecer bmﬂy valves with
pressure differentials of over 50 psi is a primary reason seats have been
destroyed after only one or two usages. Make provision for replacement of
butterfly valves in the vault design. Include a dismantling joint, or similar, to
enable disassembly of the pipe and design chamber to accommodate
replacement.

Check valve is a special valve that only allows flow in one direction through
the valve. Check valves are usually installed in chambers. Several styles are
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| evels of Service

Distribution Pipes

WM Failures per 100 miles of pipe

12 -
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Water Main Failures
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| evels of Service

Table 1. Service Level Performance - YTD First Quarter 2017

Levels of Service and Performance

Focus Area: Customer Experience - Making it easier to get help and find answers

Reporting

Frequency

Targel Performance

1 Customers rank thelr satisfaction with SPU services is ot least 5 on o scale of 1.7, (Last meosured I 2015.) Every 4 55 i
Years N

2 %% of priority drinking water, drainage, and wastewater problems responded to within one hour., Monthly 290% ' 3
3 # of households enrolled in the Utifity Discount Program,

- Increase from Janvary | Monthly 227

- 2018 year end goak 34,000 34000 | 92414

Focus Area: Health and Environment - Better projecting your health and our environment

4 % compliance with Department of Health regulations. [ monthly | 100%
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Criticality of Assets

Pump Stations — criticality
— Size of area served

— Redundancy in pressure zone

— Critical customers served

Met with planners, engineers, operations
and maintenance to determine criticality

Categorized by high, medium, low
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Criticality of Assets
Reliability Centered Maintenance (RCM)

— “A process used to determine what must be done to
ensure that physical assets continue to do what its users
want in its present operating context”

— Meaning, what’s this asset’s mission? And how does its
parts prevent it from failing the mission?

Teams performed detailed RCM analysis on
a few of the High Priority pump stations
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Criticality of Assets

Seattle
@ Public

Utilities RCM Analysis
Name: Burien Pump Station
Location: 14600 8t Ave So

Analysis Date: Sept. 24 _ Sept. 25th

|. Executive Summary

A. Purpose

Reliability Centered Maintenance (RCM) was used to ensure that Seattle Public Utilities
(SPU) Burien Pump Station functions reliably and as intended. The objective of the
analysis was to determine the specific operating context (functions and requirements) of
the pump station, to determine the performance standards associated with these
functions and to identify the areas where modifications to the station’s operation,
maintenance, or design could result in increased reliability.

Burien Pump Station Site Photo

The scope of this analysis includes:

Electrical switchgear
Motor Starters

Motors

Pumps

Valves

Piping

SCADA

PLC (Programmable Logic
Controller)

| & C (Instrumentation & Control)
Intrusion alarm system
Flood alarm

Heat detector

Building interior

Lighting

Receptacles (outlets)
Exhaust fan

Heater

Heater contactor
Thermostats
Sprinkler controller
Floor drain

Plumbing fixtures (toilet, sink)
Roof

Gutters/downspouts

Flow meter (outside of station)
Emergency pump connections
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Criticality of Assets

Interval

{Work
|Group

Crow
Size

[ Tasks

Moasurement

thme astimatn

Mech

Check and adpst packong (gnore if mechancal seal), check for
loaz

Mach

inspect mght gasa for od level, check for ol lasks. ndd od 23

il

Mech/Elec

Mum‘].mm
Stant PUMP SNA/GH gerrton Lo 1l

Mach

memm. N YN PUTHS

Mach

nspect pump 10om pipes for Clsan wieh

hon skad on steps.

ity
Inapect rafings stans and stles

Lubnicste fow mste

year

Mach

Lubnicate motor 8ad pump Deanngs. COnsIdar LSing aCOUsic
devce for greasing. change oil every 5000 howrs ot 2 years
whichaver comes Arst

Mach

[Exercize =olaton anes

Mach

Cloan miet straners. process water fikers; flush control vave
hydraubcs

Pump tests run sach pump in tum. coordinatng availabaity with
OCC opsrsiol

Vibeation mantorng {periorm during pump testing)

Inspsct AV umil, changs fiters on any aw handing units

Inspect beit, lube bearng. tlow ot debris/roplace fiker in swamp
Couke

lspact couplings on pumps

Hydraube ball valves: Isolate control vabe test emergency
|s0kenoid, Mush cylinders 36 needed

Pump Row and pressue
Vibration data for trending

Elec

Insdation - g5 Megger readings. Insoect stanar
cumacts

Infrared sanery Sor elactncal contacts - may requine ratrofts &
some siatians for IR

Photo of IR hot spots

OM stanters Take and analyze samphe (Cey Ught Lab). Togat n
Clean sample statar catinet mwst be claaned first 1o prieset
Conamination

Insts tech

Pragaurs Uansducsrs Dissd 340500 406 10 260, 1prassunzs and
icompare readout to cabbrated

Test and inspact iterlocks

Grounds

Cieon haech dans and'or roof guttecs

yaNs

Mach

Check agnment with Laser tool, adpst as npeded

N

e

insts tech

Replace mtermal |ahien battury in PLC processer

years

Moch

mp control vahes, suige vahes, any other Aapheagm vanes.
Repiace valve disphragm, pilct wahw disghesgm. and ssat Ssc

Exported RCM “lessons learned” to rest of
pump stations and vetted with team

— General RCM-based recommendations for High, Medium,
Low criticality

(5T
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Minimize Life Cycle Cost

Life cycle economic analysis including CIP
and O&M

m Capital Cost
B 50-Year Present Value O&M Cost

= 50-Year Present Value Risk Cost

M Total Life Cycle Cost
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Long Term Funding Plans
+ CIP

— Based on asset management plans

« O&M

— Verify existing budget is appropriate based on asset
management plans

Public Review Draft SPU 2013 Water System Plan

— Evaluate future
budget needs

Historic and Proposed Capital Facilities Plan Spending through 2040
(2012-2017 Adopted CIP, plus 2018 E;‘lsj-!imate, in thousands of 2011 dollars)

| siso000 ¢ i
$150,000
B Historic Actuals [Total)
W Cther*

5140,000

5130,000
-_5 5120,000
= $110,000
§51uu,uou '
é 590,000
""_:‘ 580,000
570,000
560,000
550,000
540,000
530,000
520,000
510,000

]

W Water Quality and Trestment

W WaterRResources

B Transmission

M Distribution

Cap ital Facilities Plan

28 * Other includes Major Watersheds, Fleets, Facilities, Securty, Information Technology, SCADA and other miscellanecus projects.
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What’s Next?

Continuous improvement
Renew AMPs as needed

Implement and monitor AMP
recommendations
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Questions?
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