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Universal Definition is UsefulUniversal Definition is Useful

Effective Asset Management is:

An integrated set of processes to minimize the life-

cycle costs of owning, operating and maintaining 

assets, at an acceptable level of risk, while 

continuously delivering established levels of service.

Managing Public Infrastructure Assets to 

Minimize Costs and Maximize Performance

AMSA, AMWA, AWWA, WEF 2002

Implementing Asset Management 

– A Practical Guide

AMWA, NACWA, WEF 2007
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Balance conflicting goals by 
managing risk
Balance conflicting goals by 
managing risk

�Minimize the life-cycle costs of assets

RISK

Service 
Levels

Low 
Costs

�At an acceptable level of risk

�Continuously deliver established levels of service 
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Risk is quantified using 
the classic Risk Equation

Risk is quantified using 
the classic Risk Equation

Risk = ƒ (consequence   x likelihood)

How severe are the 
consequences of asset failure?

How likely is it for 
the asset to fail?
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Risk = ƒ (consequence   x likelihood)

How severe are the 
consequences of asset failure?

How likely is it for 
the asset to fail?

• Loss of service

• Environmental 

• Health and 

safety implications

• Community disruption

• Damage to property

• Loss of revenue

• Regulatory compliance

• Service agreements 

• Public image

• Condition of asset

• Performance of asset

• Effectiveness of 

O&M protocols

• Available inventory

• Capacity and utilization

• Functionality

Classic risk equationClassic risk equation
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Top down/bottom upTop down/bottom up

Refine projections with additional data

Focus on assets with highest risk

Top down

Facility Level

1. Use known data and 
existing knowledge

2. Evaluate risk through 
consequence and 
likelihood of failure

3. Identify gaps and 
priority needs

Bottom up

Element Level

3. Populate asset register

2. Perform condition and 
performance assessments

1. Collect detailed asset 
information

Refine capital planning and O&M 

activities
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Apply Matrix to 
Appropriate Level of Hierarchy
Apply Matrix to 
Appropriate Level of Hierarchy

Level 1 System Wastewater

Level 2 Subsystem Treatment Plant

Level 3 Component Aeration Tank

Level 4 Subcomponent Air System

Level 5 Element Air piping

Level 5 Element Flow meter

Level 5 Element Diffusers

Level 3 Component Final Clarifier #1 

Level 4 Subcomponent Sludge Collector

Level 5 Element Drive Motor

Level 5 Element Scraper

Level 3 Component Final Clarifier #2 

Level 4 Subcomponent Sludge Collector

Level 5 Element Drive Motor

Level 5 Element Scraper
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Water

Consequence Category Weight Negligible = 1 Low = 4 Moderate = 7 Critical = 10

Service reliability 0.17

Pressure >45 psi.  No 

unplanned service interruptions.   

No impact on reserve.

Pressure <45psi >30psi.   <250 

services effected.  Possible 

impact on reserve.

 Pressure <30 psi. Service 

interruption affecting 250-500 

services.  Definite impact on 

reserve.

Zero pressure. Service 

interruption >500 services.  Fire 

volume reserve not met.

Financial impact on utility 0.15  <09uh hy8000 $f 000 t o ) 0, 000 $0, da000 t o dat ee  >$1dds0, 000

Ability to return to service 0.13 Less t han 4dhour s
Ser vi ce r est or ed st o 1s 
hour s 

Ser vi ce r est or ed s t o 24 
hour s 

Not  abl e t o r est or e 
ser vi ce f or  >ss hr s

Compliance with regs and 

permits 
0.20

No vi ol at i ons of  per mi t s 
or  r egul at i ons.  No 
envi r onment al  or  publ i c 
heal t h i mpact .

Techni cal  vi ol at i on but  
no enf or cement  act i on 
t aken,  No envi r onment al  
or  publ i c heal t h i mpact

Vi ol at i on of  secondar y 
MCL.  Possi bl e shor t - t er m 
envi r onment al  i mpact .  No 
publ i c heal t h i mpact .

Vi ol at i on of  pr i mar y MCL.  
Enf or cement  act i on 
l i kel y.   Long- t er m 
envi r onment al  i mpact  
l i kel y;  Publ i c heal t h 
i mpact  .

Health & Safety of employees 

and public
0.20 No i nj ur i es or  adver se 

heal t h ef f ect s

No l ost - t i me i nj ur i es or  
medi cal  at t ent i on 
necessar y 

Lost  t i me i nj ur y or  
i nj ur y r equi r es medi cal  
at t ent i on

Long t er m di sabi l i t y or  
deat h.

Disruption to the community / 

Public Image
0.15

No soci al  or  economi c 
i mpact  on t he busi nesses 
or  t he communi t y.   No 
di sr upt i on t o t he 
communi t y.   No medi a 
cover age.   

No soci al  or  economi c 
i mpact  on t he busi nesses 
or  t he communi t y.  Mi nor  
di sr upt i on t o t he 
communi t y ( e. g. ,  t r af f i c,  
dust ,  noi se) .  No medi a 

Shor t - t er m economi c 
i mpact  on r esi dent i al  
cust omer s and/ or  a f ew 
busi ness.   Mi nor  
di sr upt i on t o t he 
communi t y ( e. g. ,  t r af f i c 

Long- t er m or  ar ea- wi de 
economi c i mpact  on 
numer ous busi nesses or  
any " hi gh- pr i or i t y"  
cust omer .   Maj or  
di sr upt i on t o t he

Consequence of Failure Determination 

Consequence of Failure Matrix Consequence of Failure Matrix 
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Water

Likelihood Category Weight Negligible = 1 Minor = 2 Moderate = 4 Major = 7 Critical = 10

Condition Assessment 

Overall
0.40

Very good.  Only normal 

maintenance required. 

(Condition Grade 1)

Good.  Minor defects only.  

~5% needs maintenance. 

(Condition Grade 2)

Fair.  Significant 

maintenance required.  

~10 to 20% needs  

maintenance.  

(Condition Grade 3)

Poor.  Significant 

renewal required.  ~20 

to 40% needs renewal.   

(Condition Grade 4)

Very poor.  >50% 

requires replacement.  

Asset unserviceable.      

Condition Grade 5)

Capacity and Utilization 0.28

Si zed cor r ect l y 
t o meet   
condi t i ons and 
pr oj ect ed 5 yr  
gr owt h

Meet s demands 
but  over si zed 
capaci t y causi ng 
i ncr eased O&M 
cost

Meet s cur r ent  
capaci t y 
demands but  
onl y some 
capaci t y f or  
gr owt h

Meet s cur r ent  
capci t y needs 
but  onl y by 
" ski n of  our  
t eet h"

Unabl e t o meet  
cur r ent  
capaci t y 
demands

Effective Operating 

Protocols
0.12 Opt i mal Sat i sf act or y

Known 
i mpr ovement s 
i dent i f i ed

No pr ot ocol s

Reliability 0.16

2 or  l ess 
cor r ect i ve wor k 
or der  event s i n 
12 mos

3 t o 10 
cor r ect i ve wor k 
or der  event s i n 
12 mont hs

10 t o 20 
cor r ect i ve wor k 
or der  event s i n 
12 mont hs

20- 30 
cor r ect i ve wor k 
or der  event s i n 
12 mont hs

>30 cor r ect i ve 
wor k or der  
event s i n 12 
mont hs

Inventory Redundancy 0.04

Add' l  spar e 
par t s i n st ock  
Act i on pl an i n 
pl ace & 

Spar e par t s 
avai l abl e wi t hi n 
Cent r al  Fl or i da.   
Act i on pl an

Spar e par t s 
avai l abl e i n 
t he St at e.  
Act i on pl ans 

Par t s not  
avai l abl e or  
must  be 
f abr i cat ed;  no 

Likelihood of Failure Determination

Likelihood of Failure Matrix Likelihood of Failure Matrix 
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Weight-> 0.15 0.15 0.20 0.25 0.25 0.45 0.30 0.05 0.20

MILLS 1 7 10 4 10 6.7 1 1 1 7 2 1.6 94 11.0 23

ELSWORTH 1 1 4 1 1 1.6 65 1 4 7 4 3.5 8 5.6 68

HEACOCK 1 7 7 1 10 5.4 4 1 1 7 2 2.1 88 11.1 22

CACTUS & NASON 4 1 4 1 7 3.6 28 1 1 7 4 2.6 37 9.3 37

NASON & DRACAEA 4 1 4 1 4 2.8 41 1 1 7 4 2.7 34 7.4 53

FREDERICK/ SUNNYMEAD 7 7 1 1 1 2.8 39 2 1 7 4 3.1 28 8.6 45

MORENO 2 4 7 7 1 7 5.1 7 2 1 7 4 3.1 27 15.5 5

PERRIS & FIR 4 7 7 4 4 5.1 7 1 4 7 4 3.4 18 17.0 4

HEMLOCK 7 4 4 1 7 4.5 14 1 1 7 4 2.5 59 11.0 24

ELDER 4 7 4 1 4 3.7 19 1 1 7 4 2.6 39 9.6 32

MEDLEY 1 1 1 1 1 1.0 68 1 1 7 4 2.4 73 2.4 94

PIGEON PASS ROAD 4 1 1 1 1 1.5 66 1 1 7 4 2.5 65 3.6 84

VILLAGE ROAD 1 1 1 1 1 1.0 68 1 4 7 4 3.3 20 3.3 87

PERRIS / IRONWOOD 10 7 7 1 4 5.2 5 1 10 7 4 5.3 1 27.5 1

HIDDEN SPRINGS 1 1 1 1 1 1.0 68 1 4 7 4 3.4 16 3.4 86

STEEPLECHASE / IRONWOOD 4 7 4 1 4 3.7 19 1 1 7 4 2.5 54 9.2 39

STEEPLECHASE / KALMIA 4 7 1 1 4 3.1 34 1 4 7 4 3.4 13 10.6 28

SUNNYMEAD PKWY 1 1 1 1 1 1.0 68 1 1 7 4 2.4 71 2.4 93

PERRIS & KALMIA BOOSTER 1 1 4 1 4 2.4 48 1 1 7 4 2.4 70 5.7 64

COVEY 1 1 1 1 4 1.8 58 1 1 7 4 2.4 76 4.3 81

REDLANDS / COTTONWOOD 1 1 7 1 4 3.0 36 1 1 7 4 2.6 38 7.7 49

R
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k
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k
  
R

a
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k

CONSEQUENCE LIKELIHOOD

ASSET

Assign consequence and likelihood 
scores to assets – using Score Definitions
Assign consequence and likelihood 
scores to assets – using Score Definitions
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Use Risk Levels to Prioritize 
Detailed Condition Assessments

Use Risk Levels to Prioritize 
Detailed Condition Assessments

� Re-score likelihood of failure based 
on updated field information

� Recalculate risk
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Condition Assessment is step-by-step 
process
Condition Assessment is step-by-step 
process

1. Gather asset data

2. Develop questions and 
possible answers

3. Upload required data 
into tool

4. Conduct field condition 
assessment

5. Re-evaluate risk
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Gather asset dataGather asset data

�Assets need to be captured

�Easiest to obtain from CMMS

�Massage General Asset List to get standard 
equipment types. i.e. compressor, pump, 
centrifugal pump, submersible pump, 
electrical equipment, etc.
�May have two dozen assets in a pump station

�Final asset list
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Develop questions and possible answersDevelop questions and possible answers

�Once the general equipment types are determined, 
questions can be developed

�The more measurable a question is, the more likely 
subsequent assessments can be repeated year to 
year with the same degree of accuracy

�Example:
� Vibration: Smooth less than 0.05 inches/sec

� Good = 0.05 and 0.1 inches/sec

� or

� Vibration Smooth

� Good 
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Develop questions and possible answersDevelop questions and possible answers

�Questions that relate to the equipment condition are 
predefined

�Questions are grouped by asset type.  Therefore all 
pumps will have the same question and answer group.

�Each answer is rated from 1 to 5 with 1 being excellent 
and 5 being un-serviceable.
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Upload required data into toolUpload required data into tool

�Many sources of data to help with condition 
assessment
�SCADA data for telemetry reliability, on/off cycles, 

runtime, etc.

�CMMS for work order histories

�Personnel interviews

�Previous condition assessments
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Upload required data into toolUpload required data into tool

�Consolidate gathered data into a database to 
evaluate asset condition – and risk 
�Use it for comparison with subsequent 

assessment of each asset

�Use database tool used to store and evaluate 
asset condition and risk data

�Synchronize, test field tablets, ship to job site



20

Conduct Field Condition AssessmentConduct Field Condition Assessment

�Typically use three to six non-destructive 
tests for condition assessments:
�Vibration inches/sec horizontal, vertical, and 

axial

�Ultrasonic listening for valves, bearings, and 
some electrical

�Thermography

� Insulation resistance testing

�Oil analysis from records

�Performance testing
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Conduct Field Condition AssessmentConduct Field Condition Assessment

Inspection page for centrifugal pump
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Field Condition Assessment
Examples – control panel
Field Condition Assessment
Examples – control panel
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Field Condition Assessment 
Which pump would concern you?
Field Condition Assessment 
Which pump would concern you?
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Condition Data is Collected for Each 
Component
Condition Data is Collected for Each 
Component
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Data is Rolled up for Condition ScoreData is Rolled up for Condition Score
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Condition and risk are reported for each 
asset and facility
Condition and risk are reported for each 
asset and facility

Structual 

Score

Mechanical 

Score

Electrical 

Score

Site 

Score

1.28 1.09 1.17 1.00

Asset

No. Asset Type Description

Attribute 

Weight

Percent 

Weight

Condition 

Score

Weighted 

Condition 

Score Risk Score

Weighted 

Risk Score

5192 Pump Pump 2 13.33 1 0.16 3.25 0.43

5193 Motor Motor 2 13.33 2 0.21 4.38 0.58

5194 Valve Discharge Valve 1 6.67 1 0.08 3.25 0.22

5195 Valve Check Valve 1 6.67 1 0.07 3.25 0.22

5196 Electrical Equipment MCC 2 13.33 1 0.15 3.25 0.43

5197 Instrument Pressure Transmitter 1 6.67 1 0.07 3.25 0.22

5198 Building Building 1 6.67 1 0.09 3.25 0.22

5199 Instrument Flow Meter 1 6.67 1 0.07 3.25 0.22

5200 Site Site 1 6.67 1 0.07 3.25 0.22

5201 Pipe  Pipe 1 6.67 1 0.07 3.25 0.22

5202 Pipe Below Ground Pipe Below 1 6.67 1 0.07 3.25 0.22

GRW016 Valve Added Blowoff MOV 1 6.67 1 0.08 3.25 0.22

18
th

 Street Pump Station

Facility Conditon

Score

1.16

Facility Risk

Score

3.35

18th Street PS

Condition Rating Spread

Condition 1

11 assets

92%

Condition 2

1 asset

8%
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Score

Site 
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Re-evaluate Risk using 
Field Condition Assessment Results
Re-evaluate Risk using 
Field Condition Assessment Results
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Assessing the Real Condition of 
those Assets
Assessing the Real Condition of 
those Assets

�Helps verify “desk top” condition evaluation

�Helps point out weak links, components of 
asset

�Can be set up to be repeatable to allow 
trending, forecasting

�Helps re-define maintenance and 
replacement schedules
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Thank you!

Dale Jutila
503.736.4125
dale.jutila@ch2m.com
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Contrary to what you may 
have heard
Contrary to what you may 
have heard

�Asset management doesn’t require upheaval of an 
organization

�Asset management is not packaged software

�Asset management is a practical, knowledge-based 
approach for improving what utilities have always 
done

�Each utility can proceed at its own pace, with 
methods and tools appropriate for its needs and 
resources

�Each utility can begin asset management with any 
part of its infrastructure, anywhere in the system


