“An invasion of armies can be resisted,
but not an idea whose time has come.”

Victor Hugo
Les Miserables

Advancing Asset Management in Your Utility:
A “Hands-on” Approach

Day 2
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AGENDA

Day 1
« Welcome, Introductions & Housekeeping Details

« Background And Context

« Overview Of Fundamental Concepts & Core Practices

« The “Storyline”: Tom’s Really Bad Day

« Core Question 1: What Is The Current State Of My Assets?

« Core Question 2: What Is My Required “Sustainable” Level Of Service?

« Core Question 3: Which Assets Are Critical To Sustained Performance?

 Core Question 4: What Are My Minimum “Life-cycle-cost” CIP and O&M Strategies?
 Discussion/Q & A; Review of Self-audit

Day 2
Summary of Day 1; Outline of Day 2

Core Question 4 (Continued)
Core Question 5: Given The Above, What Is My Best Long-term Funding

Strategy?
Case Study 1: Deploying An AAM Program

Case Study 2: Meeting The IT Challenge — Toward An Enterprise Asset
Management System (EAMS)

Summary, Addressing Your Questions, Comments, Self-audit

PARSONS | GHD



AGENDA

Day 2

Core Question 4: What Are My Minimum “Life-cycle-
cost” CIP and O&M Strategies? (Continued from Day 1)

Core Question 5: Given The Above, What Is My Best
Long-term Funding Strategy?

Lunch

Case Study 1: Deploying An AAM Program

Case Study 2: Meeting The IT Challenge — Toward An
Enterprise Asset Management System (EAMS)

Summary, Addressing Your Questions, Comments, Self-
audit
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Capital Planning

CIP CIP
Project Financial
Content Model

| Initial CIP Strategic Business Plan |

[ Workshops |
| Final CIP Strategic Business Plan |

<

CIP Execution

Project Management
Construction Management
Permit Management

Parsons/GHD AAM Model

CIP Control

Metrics
Cost control
Reporting
Outcomes management
Corrections & adjustments

T

Sustained performance @ lowest life-cycle cost

Failure management: capacity, compliance, reliability, renewal, efficiency

“Best Appropriate AAM Practices

AAM Techniques & Tools

Advanced
Asset
Management

Enterprise Asset Management System (EAMS)

O&M Planning
Corrective Preventive
- Planned Predictive
- Unplanned

| 0O&M Tactical Plan

O&M Execution

Scheduling Skills teams
Procurement Info & knowledge

Materials mgt Continuous improvement

[ Right work, right time, done right |

v

Operations & Maintenance Program Management

O&M Control

Alsianun v,
Juswabeur|y abpamoud/Buluiea] snonunuo)d
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The Five Core AM Questions

Core Questions

1. What is the current state of my assets?
 What do | own?

* Where is it?

e What condition is it in?

 What is its remaining useful life?

What is its economic value?

. What is my required sustained Level Of Service?

W N

. Given my system, which assets are critical to sustained performance?
How does it fail? How can it fail?

e What is the likelihood of failure?

e What does it cost to repair?

e What are the consequences of failure?

4. What are my best “minimum life-cycle-cost CIP and O&M strategies?
* What alternative treatment options exist?
* Which are most feasible?

5. Given the above, what is my best long-term funding strategy?
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Determine Determine
-l Inventory Assess : Set Target
Assets Condition . Residual Replacement LOS
Life $ & Date
Assign Determine Determine
— : . : Fund
BRE Rating +—| Appropriate »  Appropriate Your Strate
(Criticality) Maintenance CIP gy
6

The AAM Program Process
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Core AAM Program Process Tools

Condition
Assessment
Data Hierarchy MethF;ac}lor:(g) o Expected Life Valuation
Data Standards g Decay Curves Life Cycle Costing
Determine Determine
. Inventory Assess : Set Target
Assets »  Condition > Residual Replacement LOS
Life $ & Date
Assign Determine Determine
— : : : Fund
BRE Rating 1+—| Appropriate —»|  Appropriate > Your Strate
(Criticality) Maintenance CIP gy
FMECA j L
. c Root Cause . Asset Mgt Plan
Business Risk Exp oy Confidence Level Renewal Aty
Delphi Sl Rating
ORDM Strategic Validation
ORDM 7
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AAM Program Process
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Determine Determine
> .0 Inventory Assess Residual Rep| i Set Target
: Assets »  Condition esidua eplacemen LOS
: Life $ & Date
1
|
1
1
1
1 v
1
: Assign Determine Determine

: : : Fund
L-=» BRE Rating »| Appropriate Appropriate Your Strate
(Criticality) Maintenance CIP 9y
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AGENDA

Day 2
Summary of Day 1; Outline of Day 2

Core Question 5: Given The Above, What Is My Best
Long-term Funding Strategy?

Lunch

Case Study 1: Deploying An AAM Program

Case Study 2: Meeting The IT Challenge — Toward An
Enterprise Asset Management System (EAMS)

Summary, Addressing Your Questions, Comments, Self-
audit
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-

AAM Program Process

Determine Determine
Inventory Assess . Set Target
Assets Condition > Residual Replacement LOS
Life $ & Date
Assign Determine Determine
: : : Fund
BRE Rating Appropriate | Appropriate Your Strate
(Criticality) Maintenance CIP gy
10
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Q4. What Are My Best Minimum Life-
Cycle-Cost Strategies?

Qla: Applied to O&M



Capital Planning

CIP CIP
Project Financial
Content Model

| Initial CIP Strategic Business Plan |

[ Workshops |
| Final CIP Strategic Business Plan |

<

CIP Execution

Project Management
Construction Management
Permit Management

Parsons/GHD AAM Model

CIP Control

Metrics
Cost control
Reporting
Outcomes management
Corrections & adjustments

T

Sustained performance @ lowest life-cycle cost

Failure management: capacity, compliance, reliability, renewal, efficiency

“Best Appropriate AAM Practices

AAM Techniques & Tools

Advanced
Asset
Management

Enterprise Asset Management System (EAMS)

O&M Planning
Corrective Preventive
- Planned Predictive
- Unplanned

| 0O&M Tactical Plan

O&M Execution

Scheduling Skills teams
Procurement Info & knowledge

Materials mgt Continuous improvement

[ Right work, right time, done right |

v

Operations & Maintenance Program Management

O&M Control

Alsianun v,
Juswabeur|y abpamoud/Buluiea] snonunuo)d
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Better Understanding of the Asset Life-Cycle
Drives Improved Management Strategies

3
2
Predictive Maintenance
o Condition Based Strategies Failure Repair Repair
&) Occurs Scheduled Initiated
% I Failure I Parts, I\/IanualsI Service
I Reported & Tools | Restored
g Vibration I I I Located | I
o Oil | | | | | I
"q:) I I | | : I
I I I
o 1 : : , : : :
Preventive Maintenance Tactical Hedt I I | | I
Time and Usage I I I I | |
Based Strategies : | : : : |
I I
S T A I I A I
[ O D
Time
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Yes

PARSONS | GHD

Maintenance Definitions

Is the primary aim to reduce contamination
to an acceptable degree?

L]

_NO| isthe primary aim to bring the item to a new

standard or new use?

L]

Has a failure been reported?

L]

Has the item reached the end of its economic
life, or is it a “non-maintained” item?

Yes -
Yes -
Yes -

CLEANING

REHABILITATION

THROW AWAY

' No
PLANNED > CORRECTIVE
MAINTENANCE MAINTENANCE
_ Yes No
Are only consumables being replaced? _ Is the job programmed?
Yno y S
No
Is the work to be done already known? Could there be serious consequences?
No
CONDITION PROGRAMMED
CORRECTIVE CORRECTIVE
SERVICING PREVENTATIVE MONITQRING CO.RREC.TIVE MAINTENANCE MAINTENANCE
MAINTENANCE - Can failure be including (EMERGENCY) (ROUTINE)
predicted RESTORATION

A No

Develop suitable

CM Program

Planned Maintenance

|

Yes

- E o E W O E W OE WO MW EEEEEEEEEEEEEEE®E®E®S®:E®E®E®E®" =" m. . mw

- Breakdown .

Maintenance
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Failure-mode Based Management
Logic

Some
failures
|
Are Are not
significant significant
Some of )
these B preventivd
| mMaintenancg
| |
Cannot be Can be
prevented by prevented by
maintenance maintenance

Repair
failures &
monitor

Redesign, replage |Run to failure,
overhaul repair

PARSONS | GHD

15



Condition-Based Mai'ntéﬁén‘éét(CBM)
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Vibration Analysis - The Vibration

Profile
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Sample County - Waste Water Utilities Systems

Sewage Lift Stations - Electrical qurl Datu uy Reeorded, .Iun. 1998
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CITY OF ** OMITTED **, SEWAGE LIFT STATIONS
EQUIFMVMENT EVALUATION REPORT, THERMAL CONDITIONS

|dentification
() <4mmmmm Scverity Code
IR View oo | Component
----------- Temp
Remarks

Typical

Infrared
Report
Sheet

Visual

19
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Alignment Inspection and
Correction Data

‘M Coupling Failure
=l - Bearing Failure

20
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Machine Performance Tests

EQUIPMENT EVALUATION REPORT

PUMP PERFORMANCE CURVE

EXAMPLL
INFLUERT PLFF M. o
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Full
hydraulic
testing of
selected
machines

Conforms
to factory
test
curves?
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The Status Sheet (Summary)

EQUIPMENT STATUS SHEET
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Overall condition

Picture of machine

Description

All Nameplate Data

Electrical Data

Elect. And Thermal Remarks
Vibration Data
Mech. and Phys. Remarks

Alignment Data
22



June, 1998
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Graphic Summary - All Machines

Example - Waste Water Utilities System -Bervics
Sewage Lift Stations and Waste Water Treatment Plants .
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Maintenance - Contribution to LCAM

Preparation of Operational

Evaluate Specifications and Procedures, Develop . . -
Develqpment Maintenance and Inspection Strategies, Mamtamab”'ty Checks
Options Prepare Input to Asset Reference Plan, RCM
Develop Facility Data
, Y _ Prepare and
o Dev’t Des|gn & Plan Consolidate Plans
Design Construction 2naBudgets
~—
Review and Update
Maintenance Strategies,
Decide on Remedy or Improve | Performance, Estimates, Schedule
Reference Plan
Improvement (or
Abandonment) FEMCA Schedule Asset
Related Work
Abandonment

PARSCGNS | GHD

ORDM

Analysis of Asset
Performance and
Maintenance System
Effectiveness

Identify and
Analyse |. \ Execute | Define
Unforseen

Work



Example RCM Analysis on
Headworks Screen

Ho. Corpiled Date Sheet
f&%&mnm{ SYSTEM Bull screens 0 ol TB-Aug-02 1
WORKESHEET SUBSYSTEM Ref. Reviewed by Date of
1994 Mladon Lid Bullscreens 49
FUHCTION FUHCTIOHAL FAILURE FAILURE MODE {Causeof falure) FAILURE EFFECT (What happens when it fails)

effluent

1 | Toremove all sedimentary
and floating foreign matter
drester than 1 inch from the

Cannot remove foreign matter
fromthe effluent

—

ka

Bull screen showel control cahle
WM

Bull screen shovel control cable
extension worn

Civ er time the control cable wears and thins, strands start to
hreak and eventually the cable lonses enough tensile strength
that it can no longer suppart the shovel's weight when open.
The cahle breaks and the shovel closes and cannot be
opened. During its decent the shovel catches on the scraper
and heaks it off The shavel continues its cycle but does naot
open and cannct gather foreign matter. The excess material
in front of the screen accumulates and the water level
differential across the screen rises. The shovel friesto clean
the screen mare often and eventually the water level in frant
of the screen rises enough that the "high level" alarm sounds
inthe control room. With time the channel averflows. Repair
tirne: 4 hiours, Downtime: & hodrs, Special toals: mabile
scaffolding and security bar. Spare parts: wiire rape in stack

The control cable extension is postioned at the portion of the
cahle that flexes the most during normal operation. Over
time the contral cable extension wears and thins, strands
start to break and eventually the cable logases enaugh tensile
strength that it can no longer support the shovel's weight
when open. The cahle hreaks and the shovel closes and
cannat ke apened. During its decent the shovel ¢ atehes an
the scraper and heaks it off. The shovel continues its cycle
hut does naot open and cannat gather foreign matter. The
excess material in front of the screen accumulates and the
water lew el differential across the screen riges. The shovel
triesto clean the screen more often and eventually the water
lew el in front of the screen rises enough that the "high level”
alarm sounds in the contral raam. YWith time the channel
averflows. Repairtime: 4 hours, Downtime: 5 hours. Special
tools: mobile scaffolding and security har. Spare parts: YWire
rope in stock from which to make the extension.

PARSONS | GHD
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Example RCM Analysis on

Headworks Screen

RCMI SYSTEM Ho. Compiled by Date S hest

DE CISION Bull screens 0 182102 1

WORESHEET SUBSYSTEM Ref. Reviewed by Date of

& 1934 Aladeon Ltd Bufll scraphs 2

Inforrmation Consequence H1 [ HZ [ HE Nefalt .

reference evaluation g} g g | tasks Proposed Task LU e R h;rdune

F FF FM|H | S|E [O |wmi|n | [H4|H5([S4

1 A 1 Yol WMWY Y Yisual ingpection of the shovel control cable for broken strands and reduced cable a000 cycles  IMechanic
diameter. Standardsto be established. Replace cable as needed.

1 A 2 |Y | NIM[Y [N MN[Y Replace the bull screen shovel contral cahle extension 3800 cycles  |Mechanic

1 A 2 |Y | WK [Y |[MN|Y Sharten the hull screen shovel lift cable to eliminate the worn section, fromthe 3800 cyeles  |Mechanic
connectortothe curvature. Ensure that both lift cables are the same lendath. The
cable can be shartened twic e befare a new cahle must be installed.

1T A 4 Y | M{MN[Y |Y Yisual inspection of the bull screen shovel lift cables for broken strands and reduced a000 eyeles  IMechanic
cable diameter. Standards to he established. Replace cable as needed. When
replacing the cahle, ensure that both lift cahles are the same length.

1T A & Y | MIMN[Y K| &M Mo scheduled maintenance

1T A B Y | MI{MN[Y |Y Yisual inspection of the bhull screen shavel's it wench's drums for accumuolation of Wl ernsuel O peratar
foreign matter. Have the drurm's surface cleaned when the accumulation affects cahle
seating.

1T A 7 Y | MIN[Y |Y Yisual inspection of the bhull screen shavel's contral wench's drum for accumulation of  |Mensuel O peratar
foreign matter. Hawe the drum's surface cleaned when the accumulation affects cable
seating.

1 A 8 |Y | NIM[Y [N|Y Lubricate the bull screen shovelwench's hearings. Marmsto be estahlished. Annuel Mechanic

> EA AN
L 1 T [; [] r
27
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Asset Management Planning Process

Routine

=»Maintenance = —
Maintenance "
—_— @)
- Asset O
< Demand <
2l _ Ly [ >Rehabllltatlon_> =
O Identify, & Renewals o)
O L
©) , | evaluate =4 L
",'_J MATCH & select H_J

< L‘ f options : _
0 d _,| Creation/ Capital | | o
= Disposal Works @)
0 | Asset =
Capacity =z
O
\ AN Non-asset q =
solutions

o 1 ™

Decision Tools
(FMECA,ORDM,
Risk Assessment)

Levels of Service
Demand Forecasts

Implementation
Tactics
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Q4: Given the above, what are the likely
changes you would make to your present
maintenance program?

Work through spreadsheet ...

PARSONS | GHD



O The Pump Station

Superstructure A \
Control \
Power Pole

. Switchboard

Motors |l M ‘ &Transformer
=
Access Stairs —_| |1
T H Caisson
Inlet Sewer u "
u Drive
\ ;D /Shafts
=
| Pumps
Inlet Screen \ / 5
O @)
[ X
L.\
/ \ / )
Wet Well Dry Well Sump Pump

30
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The Layout View

Gantry Crane

Dry

Wet We

—

Access>

Force

Valves

Local 7/oad

“\.Landscaj

Security Fence

Incoming Sewers &
Manhole

Planting

Main &

Power P
& Teleph
Lines
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Q4: What Are My Best Minimum Life-Cycle-
Cost Strategies? (continued from yesterday)

Q1b: Appliedto CIP

PARSONS | GHD



Capital Planning

CIP CIP
Project Financial
Content Model

| Initial CIP Strategic Business Plan |

[ Workshops |
| Final CIP Strategic Business Plan |

<

CIP Execution

Project Management
Construction Management
Permit Management

Parsons/GHD AAM Model

CIP Control

Metrics
Cost control
Reporting
Outcomes management
Corrections & adjustments

T

Sustained performance @ lowest life-cycle cost

Failure management: capacity, compliance, reliability, renewal, efficiency

“Best Appropriate AAM Practices

AAM Techniques & Tools

Advanced
Asset
Management

Enterprise Asset Management System (EAMS)

O&M Planning
Corrective Preventive
- Planned Predictive
- Unplanned

| 0O&M Tactical Plan

O&M Execution

Scheduling Skills teams
Procurement Info & knowledge

Materials mgt Continuous improvement

[ Right work, right time, done right |

v

Operations & Maintenance Program Management

O&M Control

Alsianun v,
Juswabeur|y abpamoud/Buluiea] snonunuo)d
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Setting the Scene

» Now we have the Asset Management
Improvement Program running.

o But it will still be sometime before we can get
good data ...

e S0 what can we do now to improve our
situation?

 We can start to review and optimize our
spending and commence to identify the “lowest
life cycle cost” CIP ....

34
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Key Strategies

1. Start your first Asset Management Plan. Build
your first system-wide — a “full portfolio” funding
model...

2. Then — optimize the investments we are
making now — Use advanced AM techniques to
validate and approve your CIP projects &
programs.

35
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Implementation Priority

CONDITION

Decay Curve @

2

Do Nothing

Maintain

Rehabilitate

Replace

Probability of Failure
Benefit Based Priorities

PARSONS | GHD

Priority order

Assets with a high probability or
history of failure (reliability).

-

2 Assets with a high business risk
cost (consequence).

3 Assets where rehabilitation
intervention is beneficial.

4 Assets where more appropriate
maintenance is beneficial (eg. with
high unplanned maintenance).



Asset Management Plans

Predicted Levels

Asset Management \’ of Service \
Plans \
Predicted Cost \

of Service

37
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Steps In Developing Your AMP

Existing Levels of Service:
 Regulatory

1 e« Customer related
 Internal operations

Assess Existing Assets:
 Physical Details

2 « Condition/Remaining Life

« Performance

e Capacity (Current / Ultimate)

Predict Demand / Levels of Service:
3 e Capacity / Demands

* Levels of Service
 Performance / Risk

Predict Mode of Failure

« Capacity (Due to Growth)
4 « Performance / Reliability
« Condition (Age) Integrity
« Cost of Service

PARSONS | GHD



Steps In Developing Your AMP

Predict Capital Program :
« Growth /augmentation
5  Renewal / Reliability

* New levels of service
 Business Efficiency

Predict Operations & Maintenance

6 e Growth (additional flows)
 New assets Levels of Service

» Age of overall portfolio

Predict Future Expenditure Model
o« Capital

V4 « Operations

e Maintenance

e Administration

Predict Future Income Model
« Rates
8 « Charges
e Other sources
e Total

PARSONS | GHD



Steps In Developing your AMP

AsKk:
Are Customers

10

» EXxecute

Willing to Pay?

No Yes

11

\ 4

Review program options (reduce cost)

« Reduce levels of service

 Dispose of under-utilized and under-performing assets
« Manage demand for service (pricing, regulation)
 Alter maintenance or operations

 Increase other income sources (grant funds, etc)

e Accept higher residual risk

 Rationalize project work in order of risk

PARSONS | GHD

13

Returnto 1
Revise AMP
[tems as
necessary

12



Role of the AM Plan

Asset Management Plan | Key Outputs:
« Costs

Customer Service Plan  Performance

Marketing Plan

Resource Management Plan

—+ Long Term Financial Plan

— Pricing Plan / Regulation ?

N

Overall Business Plan
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The CIP Decision Framework

GROWTH / AUGMENTATION
Augment asset capacity

SYSTEM RENEWAL

T dfas szi Retain system asset capabilities

COST OF SERVICE Improve system capabilities
or levels of service

SYSTEM IMPROVEMENTS Regulated

OPERATIONS AND
MAINTENANCE REGIMES
Optimised to match capital

RECURRENT
{ EXPENSE ) NEEDS

COST REDUCTION OPPORTUNITIES

42
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An AAM Based CIP Decision Model

APPROPRIATENESS OF LEVELS
OF SERVICE TARGETS

PERFORMAMNCE and CAPABILITIES

DEMAND SCENARIOS - |
PROCESSES & CAPABILITIES OF
SEEDETAILED PREDICTING ASSET FAILURES
LAEIVEEATN LY
EallEs

ACCURACY OF TIMING OF

WORKS REQUIRED

ACCURACY / APPROPRIATENESS
OF THE COST OF WORK ELEMENTS

PROCESSES USED & CAPABILITIES OF
DETERMINING APPROPRIATE
REMEWAL STRATEGIES

APPROPRIATEMESS OF BUSIMESS CASE
EVALUATION / PRIORITISATION PROCESS

APPROPRIATENESS OF QUALITY
ASSURANCE PROCESSES FOLLOWED

RESULTING QUALITY ASSESSMENTS

REVIEW PROCESS

PARSONS | GHD

VES |
CURRENT KMNOWILEDGE OF ASSET

— CUSTOMERS
— REGULATOR
— STAKEHOLDES

— CAPACITY / UTILISATIOM
— COMNDITION

— PERFORMAMCE

— COSTS

— CAPACITY / UTILISATION

PREDICTIVE MODELS

— BEMCHMARKING
— COMPETITIVE EMNVIROMMEMT

— APPROPRIATE DE
& SUPERVISHOM
— OPTHOMS ASSESSED
— COSTS
— BEMEFITS

— EVALUATIOMN
— BUSIMESS CASES

— RISK ASSESSMENT
— HURDLE RATES
— PROCESS

— POLICIES
— GUIDELINES

— AUDIT / REVIEWS

43



Building the Funding Envelope

Project could

be as early as Pessimistic
this and cost N

as much as \ 72
this ... 56 4\
46

48

\

Capex Value

Project could
be required as
late as this
and cost as
little as this ...

Optimistic

10 25 Years 50

44
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The AMP Process — Phase

90% 85% 5% 55%

<<= V<< W< 2

72

56

48

Capex Value

CLR’s

1 _ ° 10 Years 25
Clearing the Hurdles s
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The Supply and Demand Elements

DEMAND SUPPLY

Asset Service
Delivery
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Supply and Demand Quality Elements

DEMAND SUPPLY
Understand

« Demand for service and LoS

 Understand system capacity

 Understand rate of decay

 Understand the accurate Probability of failure (the
timing)

 Understand the consequence (cost) to the business in
TBL terms

PARSONS | GHD



Supply and Demand Quality Elements

DEMAND SUPPLY
Analyze Options

» Construct New Assets

 Refurbish / augment existing assets
 QOperate differently

« Maintain differently

« Non asset Options

Lowest Sustainable Life Cycle Cost Option

PARSONS | GHD



45%

55%

& ey <

Project
|dentification
Phase

PARSONS | GHD

Asset Management
Plans

Long Term Funding
Plan

Projects

ldentified

Stakeholder
Consultation Plan

Strategic Business
Plan

Confidence Level

Assessments

~

Sustainable Asset
Management

- |

Project
Identification

49



The Critical
Timing
Issues

“Clearing

the

Hurdles”

PARSONS | GHD

Time to Start

w

\ AMP

CIP Validation

\

Final Project Development

\V4

Design Document

I§/

Tender.BID

[

Construction

N

Commissioning & Handover

\

WU RIS

Project Operational

50%

80%

90%

95%

50



Project Project Solution
|dentification Confidence Level
Assessments
_____________________________________________ 55%
Project 2l A\ |
2 Advanced CIP
- : c [ Validation
Validation [\ 759
3
Phase £ Maintainability
o .
i o Operability
PIije?'[ e S
Validation || @ . . ’
5|2 Business Risk
= | Exposure BRE
ol o
Slla \
0 L Lite Cycle Cost 85%
§ [ Analysis& ORDM
Preliminary Final Options b 90%
Design Analysis Tenders?

B — \ )
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Filtering The Project For Review

Basic
Level 1

CLR

|

CLR — Confidence Level Rating
BRE — Business Risk Exposure
LCCA — Life-Cycle Cost Analysis

196 Total
[
All 2004 thru 2009
Projects 120 Total
Secondary Say 40 Total
Level 2
BRE
1 Advanced Say 15 Total
Level 3
Full
_ Say 5 Total
Business 4

PARSONS | GHD
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Quality Elements To Be Considered

B S

PARSONS | GHD

Current Standards of Service
Knowledge of Existing Assets

. Current Asset

Projected Futu
Expectations

Demand/Utl

e Demand/

Isation

Performance

Predicted Modes of Service Delivery

Failure



Quality Elements (Cont)

6. Timing/Probability of Failure

{. Consequence of failure to Business
8. Accuracy of Predicted Operational Costs
9. Accuracy of Predicted Maintenance Costs

10. Appropriateness of Renewal Options
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Quality Elements (Cont)

11. Accuracy of Cost Estimates

12. Appropriateness of Renewal Economic
Evaluations

13. Relationship Between Plan and Customer
Acceptance

14. Ability to Modify Plan to Suit Available
Resources

15. Appropriateness of Plan Action Links to
Corporate Goals

PARSONS | GHD
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Long Term Impact on Rates

Rates with Time

01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 09/10 10/11
Year

61
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Sewer System — Status Quo

Scenario 0 - Based on PCI Values

100%
90%
80%-
70%
60%
50%
40%
30%
20%
10%-

% of Sewer Lengths

0 % Excellent 0%-
0% Good
B % Fair

@ % Poor
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1998

2005
2006

Years

2007

2008
2009
2010

2011

2012

2013
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Sewer System — Optimal Strategy

Scenario 4 - Based on PCI Values

100% -
90%-
80%
70%-

60% -
50%
40% -
30%-
20%-

0 % Excellent
0 % Good

| % Fair

@ % Poor

% of Sewer Lengths

10%
0%

1998
1999
2000

63
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Key Benefits of Advanced CIP Validation

Defer capital works

Reduce scope or
size of works

Reduce unjustified — _ Ke
y

Benefits

Reduce operations

Meet operating
requirements * y
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Case Study - OCSD CIP Review

Recall:
60% Capital & 85% of a
Costs are “Locked-In" Wr

are Made on..

| Life-Cycle

en Decisions

v’ Project Identification
v’ Strategic CIP Planning

$2.4 Billion in 10

years



Case Study - OCSD CIP Review

« Pilot project — 15 selected from 190 CIP
projects

e Collections to treatment plant projects

« Compared current OCSD practices to AM best
oractices

 Purpose — show insight to better ways to select
projects and build CIP

66
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CIP Review (cont)

o Projects audited
— Quality of processes and practices
— Quality of data

e Confidence level generated for each project
* |dentified weaknesses in projects

 Showed where future improvements could be
made

PARSONS | GHD
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Quality Assessment

PI0CESS Data Element | Primary Project
No. Quality Element : : Quality | Quality |Confidence
Effectiveness | Quality ) .

Rating | Weightings | Level
1 | Existing Standards of Service 84% 84% 84% 4% 34
2 | Knowledge of Existing Assets / Portfolio 63% 56% 59% 12% 7.8
3 Current Demands 18% 18% 18% 8% 6.3
4 | Future Demands / Changes in LOS 85% 85% 85% 10% 8.5
5 | Prediction of Failure Mode 77% 77% 77% 2% 15
6 | Timing of Capacity Failure 78% 78% 78% 8% 6.2
7 | Consequence of Capacity Failure 58% 53% 55% 20% 11.0
8 | Quality of proposed Maintenance Program 58% 53% 56% 2% 11
9 | Appropriateness of Oper. & Maintce. Costs 75% 75% 75% 2% 15
10 | Appropriateness of Capital Solution Adopted 79% 79% 79% 15% 11.8
11 | Assessment Of Capital Cost Estimates 85% 85% 85% 7% 6.0
12 | Assessment of Benefits 2% 72% 72% 5% 3.6
13 | Appropriateness of Economic Evaluation Processes 70% 70% 70% 5% 35
TOTALS 100% 72

PARSONS | GHD
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Weighted Gap Improvements

Existing Standards of Service

Knowledge of Existing Asset / Facility |

Current Demands |

Future Demands / Reliability |

Prediction of Reliability / Renewal Failure ‘ |
Mode

Timing of Reliability/ Renewal Failure |

Consequence of Reliability / Renewal
Failure

Quality Element

Quality of proposed Maintenance Program

Appropriateness of Recurrent Budgets

Appropriateness of Renewal Solution
Adopted I

Assessment of capital cost estimates

Assessment of Benefits (Risk Reduction)

Appropriateness of Economic Evaluation 1
Processes :l

0% 2% 4% 6% 8% 10% 12% 14%
Weighted Gap

69
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CIP Evaluation Stages

Source Period (Years) Quality Rating
AMP 16- 25 60%

AMP 11- 15 70%

10 Yr CIP 6 - 10 80%

5YrCIP 2-5 85%

Investment 1 90%
Approved

PARSONS | GHD
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OCSD CIP Recommendations

o Better “business case” for projects — “Triple
Bottom Line” (financial, social, economic
Impact)

e Clearer understanding :

— How project affects business risk
— FMECA and timing of projects
— Life cycle costs

 More programmatic view of how projects
Interact

FMECA - Failure mode, effects and criticality analysis

71
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Orange County Sanitation District Pilot Asset
Management Review Results

15 CIP Projects reviewed:
2 Met validation criteria & will proceed as Is
2 Are unlikely to proceed at all
3 Wil be reduced in scope (redundancy)
3 Wil be deferred over 10 years
5 Likely to result in reduced life cycle cost

(Note: Similar to Australian experience
for businesses at same stage as OCSD)

72
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Potential Future Savings 2004 — 2008
Conclusions

Based on the findings from the initial

Confidence Level Ratings and these initial

project element reviews, it is believed that

there Is potential to save between :

— $130M to $260M in capital deferred or
eliminated

— $160M to $320M in “bottom-line” life cycle
costs

73
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Savings ldentified from Work to Date

Project Element
Name

Project
Value
$ M

Capital
Deferred
$M

Period
Deferred
YTs.

LCC
Savings NPV
$M

Mixers
Complete

3.0

3.0

Concrete

Rehabilitation

4.0

2.4

5t0 10

5.0-6.5

10 to 30

25-1.5

Interconnecting
Pipe work

0.3

0.3

1510 30

0.25t00.30

RAS Pipe work
& PS

0.6

0.3

10to 20

0.23t0 0.53

Totals (Savings
Identified)

6.0

10to 22.5

7910148

Total Initial Project Budget - $40 million
Total Project Portion Reviewed - $8.0

PARSONS | GHD
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The work to date — Objectives

AM Strategy
Plan

2002

AM
Improvement
Program 2003

PARSONS | GHD

‘Quick Wins’

Advanced CIP
Validation

Stage 1

Pilot CLR
Level 1 Study

15 Projects Feb
2003

|dentified
Weaknesses
Recommended
Further work

‘Help reduce the
rate increase’

Stage 2
CLR 2
& BRE 1

on 130 Projects

‘Justify Validity
of CIP to
Stakeholders




Asset Management Affects on
Capital Improvement Program

$ Millions
(current dollars)
$350
Repl, Rehab & Refurb
$300 Additional Secondar
' GWR System
$250 -
= Base CIP

$200 - H I D&M
$150 TN
$100 —i-_;

$50 A nnnnnnn H H

$0 7 I H| I I H|

2003 2010 2020 2030 2040 2050
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BRE (Business Risk)
Evaluation



Australian Case Study

o Major water / wastewater business In
Australia

 Adopted whole-business advanced AM
approach

PARSONS | GHD
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What Did They Do?

« Fallure mode analysis
e Risk evaluation process

« Balancing capital and O&M costs

PARSONS | GHD
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Business Risk Evaluation

Business Risk =
Probability x Consequence of Failure

80
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Probability Of Failure

90% ‘ ‘
80% ‘ ‘
70% ‘ ‘
60% ‘ ‘
H
H
H

50%
40% I
30%
= I
10%
0

1 > 241
Number of Assets Ranked by Risk
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Consequence of Failure

450
400 S
350
300
250
200
150
100
50

1 > 241
Number of Assets Ranked by Risk
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Consequences of Failure Assessed

Environmental damage impacts
Repair costs (over planned renewal)
Loss of service

Outage / time off supply

Number of customers affected
Public image

Other property damage

Secondary impacts (disturbance)
Loss of income / product produced
10 Injury or fatality

© 0 N O O SEEENEES
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Cumulative Risk Cost

$ Millions

$800
$700 T
$600 T
$500 T
$400
$300
$200
$100
2 | | | | | | |

1 25 50 75 100 125 150 175 200 241

Number of Assets Ranked by Risk
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Benefits / Savings Realized

» Reduced CIP program by 20%

o Deferred additional 25% of the CIP
program by over 10 years

e Reduced future maintenance
oy approx 30%

 Reduced future operations
oy approx 10%

PARSONS | GHD
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Savings Realized

o Capital Savings
e Life Cycle Cost Savings

Savings shown = NPV over 25 years

PARSONS | GHD

$ 560 M
$ 392 M
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$ 44043 043
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Key Lessons Learned

Complete a similar process for all your assets.
Do it with the best data you have.

Construct your first AM plan following this process.

Build the Capital Improvement Plan.

Add allowances for O&M.

Build your initial funding plan.

Understand its impact on your rates.

Decide on a strategy to sell / market the needs.
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Take Home Messages

e Start your asset management plans as soon as
nossible...

e Don’t wait .. Get started now ..

 Don’t worry about quality ( confidence level) but
just keep going

* Understand the biggest weaknesses
* |[mprove those next year ..
* Follow the continuous improvement proposition..

88
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AGENDA

Day 2
Summary of Day 1; Outline of Day 2

Core Question 4: What Are My Minimum “Life-cycle-
cost” CIP and O&M Strategies? (Continued from Day 1)

Lunch

Case Study 1: Deploying An AAM Program

Case Study 2: Meeting The IT Challenge — Toward An
Enterprise Asset Management System (EAMS)

Summary, Addressing Your Questions, Comments, Self-

audit

PARSONS | GHD
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Q5: Given the above, what are my best
long-term funding strategies?
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-

AAM Program Process

Determine Determine
CRTTL) Inventory Assess : Set Target
Assets Condition RESIEL REEEENEN LOS
Life $ & Date
Assign Determine Determine Fund
-+ | BRE Rating Appropriate Appropriate Your Strate
(Criticality) Maintenance CIP gy
91
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Are We Fully Funding Our Sustainable
Future ?

e Have we
: Renewal Cash
defined a A Requirements
sustainable e
future? $ Millions 4 _

Lnn ol
e Have we 6 ] u U_I '
assigned value ,_
to the costs L|_| w
associated?

e Have we
determined a
funding level? 02

PARSONS | GHD
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Renewal Programs

Average Annual Renewal Cash
10 Annuity — Existing Assets Requwements
Average
VALUE 6 I l ‘ I A
. nnual
$ Millions Annuity — New

Assets
4

\\ \ § \\\

N \\\\\\\\\\\\\\\N UMM

2000 2005 2010 2015 2020 2025
TIME

mm=  EXISTING ASSETS

= NEW WORK
93
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Annuity Requirement Increases as
Funding Is Deferred

A

N
e Straight Line
N Constant

-
© N
=) A
S
> \\
+— \\
o N
- N
3 <— Renewal Annuity
% Increases
o)
e

—O0—C0— SN N

Time Effective
Life?
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RENEWAL
VALUE $

PARSONS | GHD

1

2

Rolling Annuities

3

4 5 6 7 8 9 10 11 12 13 14 15
TIME (YRS)
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 Understanding Asset Renewals

1,200,000

? RENEWALS ANNUITY PESSIMISTIC AND OPTIMISTIC VIEW
e

3 ENVELOPE OF POSSIBLE

. 30 YEAR ROLLING ANNUITIES

800,000

400,000

$ 320,000

$ 165,000

N 1 1 T T T T T T T T T T T T s T T T T T v
rerrrrerrrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrr T T TTrTT
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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Funding Annuity Exercise

Tom needs to determine a

renewal funding level for his
“problem” pump station.

PARSONS | GHD
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The Val

Jation Results.

Type of Cost | Book | Annual | Accumul
Cost ($K) | Value | peprec | Deprec.
(BK) [ @ pyn | (3K
Historic 130 31 2,708 99
Replacement| 440 | 104 | 9,160 NA
Renewal 644 NA | 10,000 NA

PARSONS | GHD
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Valuation Accuracy V. Hierarchical Level.

Level of Value | Effect.| Annual
Valuation (3K) | Life | Deprec| CLR
yr) | ($p.yr)
Level 1 (3) 130 70 1,860 45%
Level 2 (4) 440 48 9,160 55%
(wt)
Level 3 (5) 644 | Asls | 10,000 70%
AARA (198)npv

PARSONS | GHD
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Philosophy of Confidence Levels

Best *
Appropriate
Process

80 %

Quality of
Data Used

70 %

Confidence
Level Rating
CLR

5%

*Note : 1. Best Appropriate Practice varies from
Basic AM to Sophisticated AM

2. The numbers are averaged
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How Much Money Does Tom Need ?

Renewal Profile

$80,000 -

$70,000 -

$60,000 - H
$50,000

AARA — ORDM e o

$40,000

Cash Flow

‘ ‘ ——AARA

$30,000 -
Existing
520,000 || Depreciation &

$10,000 H %

so MECI T T 1) AT ey T T O T T T T T

<t [{e] ee] o N <t © [e0] o N

o o o — — — — — N N

o o o o o o o o o o

N N N (9\] (9\] N N N N (9\)
Year
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How Much Money Does Tom Need ?

$80,000 -

$70,000 -

$60,000 -

$50,000

Renewal Profile

|

2
=)
w
- $40,000 -
2]
©
O

$30,000 -

$20,000

-7 Years

|

AARA — ORDM
Funding Glide Path H

$0

2004
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2006

2008

2010

2012

T 2014

$10,000 w =

Existing
| Depreciation =

+——

2016
2018
2020
2022

—= Cash Flow
1 Deprec
—— AARA
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Telling the Renewal Story

Confidence
In decision
making

Effective
presentation

PARSONS | GHD

Decay Curve

LY | l—.
L LY TTY
LETTTS
"
"

100% Level of Service

"
'l......
gy

Minimum Level of Service

Treatment options
Direct Cost
Indirect Cost
Benefit

Benefit/Cost Ratio

Option Ranking

50

FHYSICAL
PLANNING
TECHNOLOGIES
INC.

40

30

20

FCl=10%

10

Backlog in Millions

-10

-20

Renewal Year

—e— Base Funding- $550,000
Funding Level 2- 1,250,000
—¥—Funding @ 2% of Construction Cost- 2,516,000

Funding Level 1- 1,050,000
Funding Level 3- 1,500,000




It Ain’t “Renewals Funding” If It Is Appropriated
For Something Else

Financial Status

Depreciation reflecting
consumption
of asset

Financial

Statements

Authorization
of capital
expense (?)

Capture of depreciation
expense from customers

Budget Rate
Structure
Appropriations “Capital Reserves Engine”
104
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Capital Planning

CIP CIP
Project Financial
Content Model

| Initial CIP Strategic Business Plan |

[ Workshops |
| Final CIP Strategic Business Plan |

<

CIP Execution

Project Management
Construction Management
Permit Management

Parsons/GHD AAM Model

CIP Control

Metrics
Cost control
Reporting
Outcomes management
Corrections & adjustments

T

Sustained performance @ lowest life-cycle cost

Failure management: capacity, compliance, reliability, renewal, efficiency

“Best Appropriate AAM Practices

AAM Techniques & Tools

Advanced
Asset
Management

Enterprise Asset Management System (EAMS)

O&M Planning
Corrective Preventive
- Planned Predictive
- Unplanned

| 0O&M Tactical Plan

O&M Execution

Scheduling Skills teams
Procurement Info & knowledge

Materials mgt Continuous improvement

[ Right work, right time, done right |

v

Operations & Maintenance Program Management

O&M Control

Alsianun v,
Juswabeur|y abpamoud/Buluiea] snonunuo)d

DS
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The Five Core AM Questions

Core Questions

1. What is the current state of my assets?
 What do | own?

* Where is it?

e What condition is it in?

 What is its remaining useful life?

What is its economic value?

. What is my required sustained Level Of Service?

W N

. Given my system, which assets are critical to sustained performance?
How does it fail? How can it fail?

e What is the likelihood of failure?

e What does it cost to repair?

e What are the consequences of failure?

4. What are my best “minimum life-cycle-cost CIP and O&M strategies?
* What alternative treatment options exist?

* Which are most feasible?

5. Given the above, what is my best long-term funding strategy? -
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Steps In Total Asset Manageme

PARSONS | GHD

1

Identify Current Levels of Service

Assess Existing Assets:
 Physical Details

« Condition/Remaining Life

« Performance

e Capacity (Current / Ultimate)

Nt Planning

Predict Demand:

e Capacity / Demands
* Levels of Service
 Performance / Risk

Predict Mode of Failure
 Capacity (Due to Growth)
« Performance / Reliability
« Condition (Age) Integrity
« Cost of Service

Examine All Feasible Treatment Alternatives:
New Assets / Renewal / Growth / Efficiency
Improved levels of service
Determine all Technical / Financial Options




Steps In Total Asset Management Planning (Cont'd)

6 Assess Impact On Cost Of Service For All Options

7 Ask: Afe Custemers .
Wiling to Pay? -
No § ) Yes

9

Review program options (reduce cost)
Reduce levels of service
 Dispose of under-utilized and under-performing assets
e Manage demand for service (pricing, regulation)
« Alter maintenance or operations
 Increase other income sources (grant funds, etc)

Accept higher residual risk
Rationalize project work in order of risk
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Four Major Stages of AAM Program
Deployment

PARSONS | GHD

1. Awareness " .. - . “AM
(framework) Initial Training / Orientation University”
- - p Inventory > Assess > DRe ter?inle RDeItermine t Set Target « "
2. System atic ! Assets Condition efilfeua eg gﬁg;gn LOS BOBSI?ATT
Application | | JIEE THIEL 1
(Structure) 5 ' Have
Vo Assign Determine Determine Fund BRE/CLR
BRE Rating —»| Appropriate —»| Appropriate
(Criticality) Maintenance CIP Your Strategy Level 1
Determine Determine
e In'g\/se:;i)sry — Cf;isd?t?;n —> Residual Replacement SetL'gaSrget
3. Competenc ! Life $ & Date Gather 7 Load
' P y : | Mentoring
(Content & i ' BRE/CLR
! Assign Determine Determine
PrOCGSS) 7| BRERating —» Appropriate —»| Appropriate v F;tndt Level 2
(Criticality) Maintenance CIP our strategy
Determine Determine
g Ir:&/entory — CASS;S.S — Residual Replacement SRR .
: ssets ondition Life $ & Date LOS Reflne,
4. Excellence ; l “Culturize”
(Sustainability) | | v BRE/CLR
o Assign Determine Determine Fund Level 3
BRE Rating —»| Appropriate —» Appropriate Your Strat
(Criticality) Maintenance CIP our strategy
109




Fitting It All Together

Parsons/GHD AAM Model Sore Questons
1. What is the current state of my assets?
5 ?
Capital Program Management *+ Whatdo | own*
Capta Planing P Excuton ap cono 9 + Where is it?
= A et 2 + What condition is it in?
Content Model Construction Management Reporting
R —— B e s nen § * What is its remaining useful life?
— ﬁ *  What is its economic value?
(1] R . R .
Q =8 2. What is my required sustained Level Of Service?
> 3.
_ Sustained performance @ lowest life-cycle cost < «3 3. Given my system, which assets are critical to sustained performance?
é 3 § Failure management: capacity, compliance, reliability, renewal, efficiency g g o How does it fail? How can it fail?
= 28| « : ; : . . . .
25 Best Appropriate AAM Practices ‘ AAM Techniques & Tools 3 % e What is the likelihood of failure?
Enterprise Asset Management System (EAMS) Q % « What does it cost to repair?
§ e What are the consequences of failure?
> .. . .
Operations & Maintenance Program Management 2 4. What are my best “minimum life-cycle-cost CIP and O&M strategies?
0&M Planning OaM Execution 0a Control g » What alternative treatment options exist?
Scheduling  Skills teams o)) . .
Feabcr! Oz = * Which are most feasible?
terials mgt ~ Continuous improvement —
—— LSSl work. Tght e, done e} 5. Given the above, what is my best long-term funding strategy?

Four Major Stages of AAM Steps In Total Asset Management Planning
Program Deployment 1

Identify Current Levels of Service

6 ‘ Assess Impact On Cost Of Service For All Options ‘

1. Awareness P . ; : “AM
(framework) Initial Tralnlng / Orientation University” Assess Existing Assets:
+ Physical Details A
- - X Ask: Afe C
—— — 2 « Condition/Remaining Life 7 N ‘,fg Rl
op{  Invenory s Resual Replacement SeTas “ » « Performance No Yes
2. Systematic 7 Assets Condition ) ;’& =5 LOS’ BOBSRATT c ity (C / Ulti 8
Application i ; T Use'&e: we « Capacity (Current/ Ultimate) 9
Structure, H
: = e L et Pl e
(Crtcalty) Maintenance ciP TR evel 3 « Capacity / Demands
« Levels of Service Review program options (reduce cost)
e o Determine Determine Em— « Performance / Risk « Reduce levels of service
i‘ Assets Condiion Ll B eceney Los Gather 7 Load +  Dispose of under-utilized and under-performing assets
3. Competency i | Mentoring Predict Mode of Failure + Manage demand for service (pricing, regulation)
(Content & i ! - = BRE/CLR «  Capacity (Due to Growth) + Alter maintenance or operations
H s e termine X
Process) e ER;;Z;“Q A;r;;‘gfe Appfma; Fund Level 2 e TormianceViReliabilin + Increase other income sources (grant funds, etc)
Your Strategy y
(Criticality) Maintenance cip. ™ 5 + Accept higher residual risk
+  Condition (A_ge) Integrity + Rationalize project work in order of risk
+ Cost of Service

Determie Determie
= Resun [ Repacoment [ % Toret
e Taome

Refine,
4. | “Culturize” Examine All Feasible Treatment Alternatives:
(Sustainability) BRE/CLR 5 New Assets / Renewal / Growth / Efficiency

Level 3 Improved levels of service
Determine all Technical / Financial Options

Inventory
Assets

Assign Determine Determine,
BRE Rating Appropriate. Appropriate.
(Critcaity) Maintenance cip

Fund
Your Strategy
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AGENDA

Day 2
Summary of Day 1; Outline of Day 2

Core Question 4: What Are My Minimum “Life-cycle-
cost” CIP and O&M Strategies? (Continued from Day 1)

Core Question 5: Given The Above, What Is My Best
Long-term Funding Strategy?

Case Study 1: Deploying An AAM Program

Case Study 2: Meeting The IT Challenge — Toward An
Enterprise Asset Management System (EAMS)

Summary, Addressing Your Questions, Comments, Self-

audit

PARSONS | GHD
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AGENDA

Day 2
Summary of Day 1; Outline of Day 2

Core Question 4: What Are My Minimum “Life-cycle-
cost” CIP and O&M Strategies? (Continued from Day 1)

Core Question 5: Given The Above, What Is My Best
Long-term Funding Strategy?

Lunch

Case Study 2: Meeting The IT Challenge — Toward An
Enterprise Asset Management System (EAMS)

Summary, Addressing Your Questions, Comments, Self-

audit

PARSONS | GHD

112



Case Study in Developing and Deploying an
AAM Program for a Large Utility

Orange County
Sanitation District,
Orange County,
California

113
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Issues In Effective Deployment

« Framework — Creating a common conceptual
framework (paradigm)

» Structure — The Asset Management Steering
Team

« Workplan — Who does what for whom by when?

e Culture — Transitioning from “short-term
operations centric” to “long-term asset centric”

e Politics — Winning commitment from the top
shop

« Cost — Funding the first steps; making the
business case

114
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AGENDA

Day 2
Summary of Day 1; Outline of Day 2

Core Question 4: What Are My Minimum “Life-cycle-
cost” CIP and O&M Strategies? (Continued from Day 1)

Core Question 5: Given The Above, What Is My Best
Long-term Funding Strategy?

Lunch

Case Study 1: Deploying An AAM Program

Summary, Addressing Your Questions, Comments, Self-

audit
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IT Systems — 4 Core EAMS Components

i"iﬂwbwlﬂw Deworn ok

celme P EG
Worldwida Inc - Assels

Bl

| Lating] o s |

. |
1] o] 7] st |

1. Data Standards/Asset Hlerarchy

4. Knowledge Management

PARSONS | GHD
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2. Work Processes/”Best Practices”

CUSTOMER
CALL CENTRE
KNOWLEDGE OPERATIONS
MANAGEMENT SCADA TELEMETRY
SYSTEM l SYSTEM
| PROPERTY &
MAPPING
08 CRUESgg,LwDE: SYSTEM OPERATIONS
B Corruanys | | l MANUALS
H FAILURE
FINANCE SYSTEM ASSET REGISTER PLANS
|r General Ledger etc. &=—— (CORPORATE)
I =
[ =
DESIGN PERFORMANCE
[N FUNCTIONS MONITORING
[ CAD MAINTENANCE,
P SVSTEM MANAGEMENT
! MODULES | RCM
[ (Life Cycle) ANALYST
[
vy RS WORKS
KEY ASSET MANAGEMENT MANAGEMENT
APPLICATIONS
DIRECT LINKS
M= amo
C O 5 INDIRECT LINKS

3. Architecture/Integration of Tools

Robust Enterprise Asset Management System
— Enterprise-Wide EAM Functionality
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A Vision of IT Best Practice — The
Starting Point

¢ “We monitor the condition, performance,
utilization, and costs of assets down to the
Managed Maintenance Item component level
(as justified) and aggregate this data up to
give outputs of cost and performance at:
— asset
— facility
— sub system or
— full system / program level”
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1. Data Standards and Asset Hierarchy

FACILITY
A PARENT ASSET

ASSET
PARENT ASSET CHILD ASSET

CHILD ASSET

ASSET ASSET

CHILD ASSET

CHILD ASSET

CHILD ASSET

PARENT ASSET

An agency'’s data standards are the backbone of its management
capabilities:

if we don’t know what we have, where it is, and what condition it is in,
we can't really be managing it.
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1. Data Standards and Asset Hierarchy

#5 TreePad Yiewer - WasteWater =]
File Edit Search View Tree Mavigate Help

em-Ra % anllos oloEee
T YYiLl

B3 Waste Water System [Version 1.0 1-10-02) =

= % Reticulation / Collection System
%3 Fipelines

E-55 Minor Sewers
=} Pipeline between MH's
7 Manhales

23 Inlete
S Structure
2% Drop Stuctures
7 House Connections

3 Jointstypes

% Gates or Penstocks

5 Wentilation Systems
- § Odour Control Spstems

=% Maior Drop structures

% Syphons

2% Stormwater reclamation system

-2} House Service Lines
Purnp Station - Minor
Main Collector 5ewers

B

Purnp Station - Intermediate
% Grit Chamber
Inlet Soresns

Building -
Penztock Manhole

Dy el

‘alve Chamber

whet Well

Electrics

Ventilation System - Large Facility

Controls / Electronics

L e
PO EBE

Sumounds & other services _I
-

[ TR PR o

| [Text L1 cColt |tnsert |Covers | File: C:\DOCUME~1\p00857841L0CALS~1} Templ W asteWater hit [ [
;astart”J Bycipoc.. | Blmbox .. | Epweb .. | Eiuveass. .| 251 reni... | Eliveass...| Eladvanc... | EiFna pr...| @ winzip .. |[¢ff waste.. | # A= aDE  wnipm
IFECCLEEEE: BB & B

Article | History | SearchR |
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1. Data Standards and Asset Hierarchy

[ Storm - Structure Inventory

]

IM[=] E3

#| 7|8l 9)o] Ex|S{ ] & Gar]r] @b =

Stucture # |:| |584?'S-DEI‘I

Facility |:| l'l_ |Hap|:|_l,lville

Baszin S THO05 [ Sewsr Connection
Status |:| |1_ |D|:|erati|:|nal

Addess | [F38 5 [BLECKLEY

|5T | Lat Location |:| IT

General ‘Inspections] UserDefined] Eumments]

Gen. Location |:| |Eridge Southeast of the Interzection of Kellogg St

Owner |:| IEI_ |N i)

Street Slope |:| IEI_ |Na".&

Stucture Tupe |:| I?_ |Eridge

Rim Elewation D GFS Flag D [

Location |:| IW |Streamway

Rirn Status D IE_ |Fie|n:| Survey

Surface Tupe |:| |2_ |C0n|:rete

Stuct Depth [fH) D Inzide Length [in) D 360,00

Outlet Ta | [} J55485-093

Inside: wfidth fin) | [ [E0.00 wiall Thick fin) [[Jf 1200

Cover Type |:| IEI_ |N one

# of In Conduitz D |3_

a'all M aterial |:| |4_ |F'Dured

Inlet Infarmation

Capacity R

Inlet Area 250,00

# of Out Conduits D |3_
% Impervious  ||75.00

2.00 24.00
2 South 2.00 24.00

Inlet Mumber | Facing Code | Inlet *#idth | Inlet Length | Catchment Area | C Cosfficent | & Impervious

150 0.91 70.00 1.25 | .- hd
]

Fecord 1 of 166 Wiew Mode  |Ready. .
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Data Collection — Levels of Detall

LEVELS
OF
DETAIL

ACCURACY

% OF EACH

METHODS

FULL DETAILS

FEATURE DETAILS

FEATURE DETAILS

FIXTURE COUNT

FIXTURE COUNT

FIXTURE COUNT

LOCATION ONLY

LOCATION ONLY

LOCATION ONLY

LOCATION ONLY

A

LEVEL1

/ 1\

A

LEVEL 2

/ 1\

A

LEVEL 3

/ 1\

A

LEVEL 4

/ 1\

LOW| MED |HIGH

LOW| MED |HIGH

LOW| MED |HIGH

LOW| MED |HIGH

OFFICE BASED

VISUAL CHECK

MANUAL
MEASURMENT

ADVANCED
MEASURMENTS

SOPHISTICATED
TECHNIQUES
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Rolling up Confidence

/\ Program Strategy (confidence)

System Strategy (confidence)

Facility Strategy (confidence)

Asset Strategy (confidence)

MMI component

Confidence at higher system levels is determined
by MMI component accuracy.

PARSONS | GHD 16b.5



2. Work Processes + “Best Practices”

Collection/Conveyance Treatment

“Best
Practice”
work
processes
should
drive
system
functionality

Office Distribution 123
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2. Work Processes + “Best Practices”

EVENT TYPE
DISTRIBUTION CONSEQUENCES

Pe,(t
ea( )' blockages D (TYPICAL)

Sewer Failure Event Trees

TYPICAL Peo(t) g joint fracturu
_________ . (TYPICAL)

CONSEQUENCES COSTS

________ Pes(t) joint
 remprrrm B

1. traffic disruptions n
PL,() , ) 2. overflows to Lake @
E4 oid creaﬂonD Monger g
3. property damage -
4. personal injury /loss 1 ©
Pec(t i ipi i + o
ES(). = plplngﬂ_ 5 ?;plg?r cost ee
6. increased operation ' S
void collap costs (/) _ JER=PN
ﬂ 7. environmental impact © » AL
8. customer impact = 2
minor pipe D (level of service) oL T
________ PL) collapse 9. community impact mg S
E7 (public relations) 104 =5

10.others

full pipe
-------- ' PES(t). collapse D (TYPICAL)

_________ 'F;E;(-t,iﬂ (TYPICAL)

PF(t):. Prob of Failgre occurring in yee.1r (t). 3 PE(t) =1 for year t
Pe.(t): Prob of particular event occurring in year (t) (Repeat for t=1to t=T
where T is total no. of years of analysis)

4F.16
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2. Work Processes + “Best Practices”

MAINTENANCE
MANAGEMENT SYSTEM

CONDITION
MONITORING
(PREDICTIVE)

PLANNED
MAINTENANCE

UNPLANNED
MAINTENANCE

AUTOMATIC
OPERATING SYSTEM

SCADA etc

ASSET REGISTER

Renewals — Decision “Data Map”

DECAY MODULE
STRATEGIC ASSET
PLANNING SYSTEM @

og /<@)

1

FINANCE OR AM SYSTEM

MAINTENANCE COSTS

OPERATING
MAINTENANCE COSTS

DEPRECIATION / VALUE

RISK ASSESSMENT
MODULE

CONSEQUENCES OF
FAILURE (COSTS)

PROBABILITY OF
FAILURE

RISK COST $

RENEWAL MODULE

TREATMENT
OPTIONS & COSTS

PARSONS | GHD
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i EALTETC ) CORDATION STRUCTURM, ] :
|| PROGRAMNED ASSET T COMDITION ! .
I FEPLELERMENT : -« .
: s MCORITORNE | | eeNTENARCE E '
! WHTER EMALTEE LTy || arm THCIDENT HEETORY :
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: WODELLKE SOURCE OTHER 1 o
| T i i
! b P LTI |“- T |
: COMDTION A5CEPTABLE i

1
! i
| ] I ’7 | CoET |
] EvLUATE DFTIORE: !
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! - AR TN i |_ CRTRIAL -H LT
! ECONOMIC EWALUATION e 1 MARTERAHLE L m | recmmness o
i CRIEAR. ! 14 ALEEPTABLE
A - = 1
| o | k]
: s VPR errecmeErESS L

i ALCEFTABLE
| ! FEulE;T\' IEE'EI.QF
H CETERVIME THE RCIST COST 1 [ACCEFTABLE)
i E'E:'.:.:.m'm"u":“ i |ss2 | FELLARRITY LiTVEL O =

]
! P CRIMCAL ASSESENT : NG ALLE T [
| ReMswgEYT | e eeccccmmaaa . AALEELITY
L COET OF FAILURE rmcHeca. | M0 | CAPACITY AMALYEE
| COMEEQUENCE OF FALURE ooy, oeourmeay i REVEW AKD FEVEE PCCERTARLEY
i DHETICHMENTAL [T EOPEC TATIONT DETERMKE REFLACENVENT PLaMNED PAARTERSMIE
I REHSWAL FROGRAM AKD FERFORMANGE
| WONITORTG
i
. TOTAL CATCHMENT MANASEMENT

_______________________________________________ I FINEL FHOeaR ] FLOW CHRRT (VERSION 1)
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Asset =

‘:? Modify Condition Decay Curve

Curve Description: IEurveh [¥8 ears)

Graph | Dretails I

|:|r'

11

Condition Rating
L s

i

5 |
5] L
0 10 20 30 40 ] G0 70 a0
Age (years)
Update Reasar: I,-'.‘-,.j.j j
QE. I Cancel |
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Asset =

.H Modify Probability of Failure Curve

Curve Description: IEurve 3 (90 Yearz]

Graph | Details I

RIsk Management -
Definable

0.09 4

0.08 | DrObabiIity of

oon —allure Curves

0.00 s
10 20 30 40 50 &0 70 a0 a0

Frobahility of Failure

Ane [years)

Update Reason: INew Record ;I




Asset =

Risk Management - Multi-Trial Risk Analysis

#1 Risk Analysis - 55000004 Reach - 1/14-1/1B =

Highest Risk Failure Mode: [N INE

Date of Analyzis: ID?;"DB!EDDD

Cauze of Failure:

Remaining Life: |25

v Use Bemaining Life from Costing

Wieight | Area Tnal 1 Tnal 2 Add Trial |
Failure Mode Remaining Life Foot Penetration - |5k —
Delete Trial |
Cost of Bepairs 30.00 1.00 2 - Costs legz than $10.000 |- 2 - Costs lesz than $10000 =] |
D amage to 3rd Parby 20,00 1.00 2 - Liability lezs than $10,000 B - Liability between $500,00
Enviranmental 0 amage 10.00 1.00 0 - Mane - 0 - Mane | |
Lozz of Life 40.00 1.00 20 - Logzof 1-2lives - 200 - Logz of more than 10 live =
Total C.o.F. 300.0000 2180.0000
LIt Cozt Multiplier 1.00 1.00
Calc. Probability of Failure 0.0200 03000
Mo, of Redundancies 1 1
Redundancy Factor 1.0000 0.5000
Actual Prabakbility of Failure 0.0200 01500
Rizk 18.0000 1227.0000
1| | 3

Lelete | ] I Cancel

4




Asset =

Risk Management - Multi-Trial Risk Analysis

— 1 [JecCca | ¥
Main
Condition Deterioration Curve
D s o T T e e N T T optlem1-"""""1 S
1 Do Nothin
1|1 [ e, ) NP NG _——
2 Waintenance
4["] . — - = — — - = N\ = & - - = O\ - = = =) - _B_
3 Rehabilitation
G000 - ------"-"-"--" -~ -~ - -~ - -~ - -~~~ -~ -~ - __ M-S
4
Replace
BOD f---------mm s oo Mo s mmm o —mm - m— -
h
1.000 } } } } } } } } } 4 } } } ;
o 10 20 30 40 KD 60 70 80 430 100 110 120 130 140
# Effective Life
Overlay Prob. of Failure Curve

A,



NOI/Cash Generation Projections

Microsoft Excel - 2003 CIP Cash-NOI Projections =1
File Edit Wew Insett  Format  Tools  Data  Window  Help - -8B X
- . Y - =
DEEdSY ERYV BRI - RE-2EH e -0, QAT 4] & & &
i +,0 .00 E F
Arial - 14 - u ® % o, % DAL
151 - 13
0 i 0 ¥ v " W 0 v n -
, \Water and Sewer CIP-based NOI Projections 2001 2002 2003 | 2004 2005 2006 2007 2008 2009 s
2 |Fund 201 revenues
a Fond Z0F sphtctal $88,482 397 495,049,926 $95,662 617 $99,584 413 $103,666,322 107916933 $112, 241,103 $126,125 161 $130,254,841
£
4z | Fund 202 reyenues
a2 subfetal F03 repenues $TEIETT $EET4 402 6,429,081 7066104 70991142 $2131593 $8,277 EGE $429561 $8,397 6543
L]
ac | subtotal interest income 9,822 418 E 056 E00 3,000,000 2,000,000 2,000,000 2,000,000 $2,000,000 2,000,000 $2,000,000
” Fortal 26F and F03 repenves 105,843,692 106,780,929 105,091,698 109,440,517 113,658,136 118,048,526 122,618,765 135,554,722 140,642 384
L]
n | «LE5S» TOTAL PROJECTED EXPENSES $74,202,829 $77.219.840 $82EIE2ZE $40,E19,705 $45 E05,257 9777069 100,313,554 114,069,922 4116468326
u | oL E£55» MANDATORY BOND COYERAGE RESE| FESIELTE FESAESTE S AT T FE LT TR HE AT TR Pt ododa FESIELRT HE AT AT FESAESET
W | CLESEr Contingency SRR AT SRR R SRRy SRR AT o R R SEARTERT PR RRT
“ Fevenve Overage £ Shortfall S, T L 6P 54 AF, G5 A M TR SAE LL 667, 465 SIS 5T IR 85 S8 I 645,568 Lot T
.
+ | New Debt Service Impact - Scenario 1- NRI
4z | Additional Debt Service $15.376.425 $15.376.425 $15.376.425  $15.376.425 $15.376.425  $15.376.425
& | Additional Bond Cowerage Reserve Requirement £1.537.643 $1.537.643 $1.537 643 $1.537.643 $1.537.643 21537 643
4| vAOLH Fotal Mew fadditionaff fishorsements £16.914,0638 416914068 $16_914. 068 $16.914.0638 $16.914 068 $16.914.068
| Fewieed CeeragedShonal fresene arapatk S FEE SFE L AF5 854 IG5 ITE FEEILEES P IO 855 FLESEII FITEIH FLIEFIT FETH 551
a
=1 | New Debt Service Impact - Scenario 2 - ALL CIP
54 | Additional Debt Service $47.800,000 $47.800.000 $47.300,000  $47_800,000 $47.300,000  $47.800.000
=2 | Additional Bond Cowerage Reserve Requirement $4. 780000 $4.780,000 4. 780,000 $4.780,000 $4.780,000 4. 780,000
s | AL Fotal Mew fadditionald fishorsements $52.580,000 $52.580.000 $52.580,000  $52.580,000 $52.580,000 $52.580.000
s | Fesised Cheragedfhon sl fresenve arowtenk 33.486.088 27.015.854 18020172 FIS 0L 487 FAE S EEF FIEFITO4T TS FEE I8 FILETEIO8  FILSSLTAE
5
s | New Debt Service Impact - Scenario 3 - Staged DS
sz | Additional Debt Service 49,375,000 $9.375.000 $9.375.000  $17.879.564 $17.879.564  $17.879.564
5 | Additional Bond Coverage Reserve Requirement $937.500 $937.500 $337.500 $1.787.956 $1.787.956 $1.787.956
5| AL Fotal Mewr fadditionald Disbursements £10,312,.500 $10_312 500 $10.312.500  $19.667.520 $19.667.520  $19.667.520
0| Sesired CveragesSioniial reserve arawaont 33,456,088 27.015.854 18.020.172 FLE6F 617 FLIFS, F6F FEEZEA5F FLEALERS FEEIR TSR FELLRE T
Lo — 1
. [Parameters: "
w1 | Growth in customer-base
o | Sewer 2.5 30 41 4.1 41 41 4.1 41
e | Water 4.0 4.5 41 4.1 41 41 4.1 41
u | Connection Fee rate increase 100.0% 40 4.0 4.0 4.0% 4.0 405
5
u | Rate Increase Assupmtions
6| Sewer 0.00z 0.00: 0.0 0.00z 0.00: 0.0
= | Water 0.00z 0.00: 0.0 0.00z 0.00: 0.0
o
7z | Gouth Fulton water Purchase in 2008 12520
=1 | #& Cauley creek Reuse revenue is based on Cont
£ -
4« » W[ Charts 3 W-WW Revs & Totals / Debt Service Calculator{W-WW Expenses £ Cash Flow | 4 | [

Ready

;mstartl 3 cipocume. .. | [©]mbos - pic. | & Music Sojou...| @Livesss-Pl...| MicrosoFtP...| Microsolt ... AL AP S aeeam
EEIEECEL T EEELEEL: O A%t
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Alternative Funding Scenarios

Scenario Gross Bond Net Bond Annual
Amount Proceeds Debt
(millions) (millions) Service
(millions)
1. No rate $215.0 $193.5 $15.4 Current 201/203 available cash
Increase balances pay for current 203
projects for all scenarios

2. Fund all $600 $668.4 $601.5 $47.8 30 to 35% immediate rate
million initially increase
3. Staged Debt $250.0 $225.0 $9.4 3 years of interest only
Service $17.9
4. “Just in time” $230.0 $207.0 $8.6 3 years of interest only; meets
capacity, $16.5 “bottom line” capacity
obligations requirements and commitments

Bond assumptions: 20 year term, semi-annual payments, 3.75% rate, 10% cost-to-issue, initial
payment in June 2004
132

PARSONS | GHD



Cash Impact By Scenario

Million Dollars

Available NOI to Fund CIP

- -m- - No Rate Increase
— A —Full $600 Million CIP
— e— Staged Debt Senice

—e— Without CIP

40
307 \'\
20
W
10 A
O\ Y
\ NV —e TN . -m
0 | | L BPE L |\=_J__‘"?‘I7‘_
\ [
10 ‘\
207 \
30 -
\ it
40 e
50
% > D » © 4 Qo) )
N O QO N N O N O O
TS S S S S
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3. Architecture/Integration of Tools

CMMS»> EAM

RCM/Failure/Risk Analy

1S

|
sanljioe
|
S|00y9S
san|iin

Valuation/Costing

Decision-Making

Ansnpu| a1eAld
|
uoneuodsuel |

Knowledge Managemel

134
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3. Architecture/Integration of Tools

Existing
Applications

Core AMIS Package

AssetLife

“Plug-ins”

Asset Register/
Hierarchy

FEMCA

Financial

Interfaces

System

SCADA

& @& & &

Costing/Valuation

Risk

Administration

Security & Audit

Reporting

Remote Interface

Life Cycle Planning

Optimized Renewals
Decision Making

Works/Contract
Management

ODRC Valuation

“CapEx”

Customer Services
Component

Future Components

PARSONS | GHD

Most
agencies
find it
much
more cost-
effective to
build on
existing
platforms,
step-by-
step.
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“ERP” Versus “Integrated Suite”

. (11 17
Integrated Suite ERP
1. Deploy 1. Refine work processes
e Determine “As Is”
d . | i : (11 7
Integrated Suite Applications . Identlfy TO be
= 0 0 . .
0 S| g _5 § 212853 2. Program “business logic”
> ez 8g&2|cs : :
< % 5 (2 = % g 2 93 9§ u3|_ng programming tools
25 5 built into the ERP package
_ 3. Deploy
2. Modify Work Processes to
fit those embedded in Suite
« Hansen USA * SAP
« DataStream * Oracle
« MRO Maximo » PeopleSoft
. Synergen « JD Edwards

« GBA Master Series

136
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“Best of Breed”

CMMS — Driven: GIS — Driven:
DataStream City Works
MRO Maximo ESRI ARCFM
Synergen

Hansen

GBA MasterSeries

IVARA

AssetLife

HRA Nessie Model
CAPFinance

KANEW

AWWA Infrastructure Manager

PARSONS | GHD
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Plug-In Applications May Be Relatively
Inexpensive — AWWA's “Plant Manager”

'.i;i AVWA Research Foundation Wate

Data Reporks

1

H-
H-
H-
H-
H-
H-
H-

=- ‘ aw Water System

-y Raw'Water Intake
-y FawWater Pump Sta
-y Raw'Water Storage
-y RawWater Conveyar
- Intuent Flow Measure
Mg Field Stuctures

G. “Water Treatment Spstem
Chemical Systems [excl. o
Ozonation System

-
-
& Finished W ater System
-
s
s

B

Buildings
Support Spztems
Civil / Sitevwork, Spztem

PARSONS | GHD

_io| x]
0 |
g Opho [
Eacility Water Treatment Facility Score: 0

Systems in this Facility Weight Individual Weighted
Percent System Spstem
Score Score
p | BawWater System 1] 0.00 0.00
| 'water Treatment Syztem 1} 0.00 0.00
Chemical Systems [excl. ozone] 1} 0.00 0.00
|| Dzonation Syztem 0 0.00 0.00
|| Finished Water System 0 0.00 0.00
|| Buildings 0 0.00 0.00
] Support Syztems 1} 0.00 0.00
Ciwil # Sitework, Spstem 1} 0.00 0.00

Total Weight Percent: 0
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Plug-In Applications May Be Relatively
Inexpensive - AWWA's “Kanew”

Inventory of water mains by category and installation year

miles

ig
g ¥

19501954
1955-1959
1960-1964
1965-1969
19701974
19751979

Your Town, USA
HANEA

1980-1984
1985-1989
1990-1994

19951999

installation year

Survival functions for cateyories of water
long life expectancies

mains

Your Town, USA r’

HANEW

100%

—aC
CiLL
—CILU

0%

CIsL
e CISU

co
m—DILL

——DISL

—pyC

|
W
\
\

Length of water mains to be renewed

Your Town_, USA

based on long life expectancies for categories of water mains AN

miles

=
=
=
~N

2005

E 2010
E

2015

2020

years of age

20% +
10%
|
""-—.
0%
0 20 40 60 80 100 120 140 160 180 200
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Plug-In Applications May Be Relatively Inexpensive:
USEPA's Environmental Finance Center (Boise State) “CAPFinance”

SEA.PFinance

=101 %]

Data Input

Accounts

Revenue and Expenses

Data Output

Data Reports

Graphs and Charts

Planning Heorizon /

Finan

i a
M@ CAPFinance - System of Accounts Data

CAPFinan

Use the 'Tab' key to move from field to field

Grayity Collection Sewer

Diata Set: IExampIe vl Data Sets... |

Eriter Total Installation Cost in
ither Installation Year or
Current Year Dollars.

trurik, later
e, mank
Cost includ
enginesring

D efaulk values are
HarizondFinancial D

PARSONS | GHD

Spztem Account | Yearof | Inflation | Estimation | * Installation | * Installation| Accumulated | Interest Rate | Am
Group ldentifier | Installation| Rate | of Useful Cast in Costin|  Reserves for ot Ps
Over Life [rs] | Install Y'ear | Curent Year| Replacement | Replacement | Repl
Useful Dallars Dallars Funding| Debt [%]
Life (%]
» EastSide| 1935 1.00% a0 $85,000 $ | 300%
Foothills East| 15997 2B0% a0 $100,000 $ | 2h0%
South Side| 1530 1.20% 25 $88.755|  $100,000 $25,0000  3.00%
*
* If Installation Costis entered in Cument Year Dollars C&PFinance will calculate the cost in Installation “rear Dollars.

v

Account Summary-WasteWater

| &

Accouxt: Grovity Coll=ct ox Savcer

2003 Asset Cronip Repla compent Cost $312, 73555

Boct Side
Iracallauen Year 1995 Eaumaied Uacful Life inpears 30 Reseme Funding Geal 75%
Fuure Debu Amecuzouen Pened 20 Fuwre Debu lraerew 1%
o
Furuce replocemens cea in 2023 5 114,567
Rerevnl ord meploremens maecse wihdemol in 2025 |8 35,925
frrwal replocement reseme lrem 2003 e 20235 5 sl
Future orrw ol deby papmera lrem 2023 & 20435 5 1,925
Futuce orrwal macee feem 3025 e 2055 5 2364
Foothille Foct
Iracallouen ¥ear 1997 Esumaied Uaclul Life linpears 30 Reacme Funding Geal BS%
Fuure Debu Amecuzouen Pened 20 Fuwre Debu lraerew 1%
Roe
Futuce replocemens cea in 2027 5 215,984
Rerevnl ord meploremens maecse wihdemol in 2027 |5 140,339
fnrwal reglacement ressme lrem 2003 e 2027 5 4296
Future orrw ol deby papmera lem 2027 1 2047 5 4340
Furuce orrwal masee feem 2027 e 2057 5 4,630
South Side
Iracallauen Year 1990 Eaumaied Uacful Life inpears 25 Reseme Funding Geal 50%
Fuure Debu Amecuzouen Pened 20 Fuwre Debu lraerew 1%
Boe
Furure replocemens cea in 2003 5 119573
Rerevnl ord meploremens maecse wihdemal in 2015 |8 59796
frrwal replocement ressme lrem 2003 e 2015 5 612
Future orrw ol deby papmera fem 2013 & 2035 5 409
Furuce orrwal masee feem 3015 e 2040 5 2302
Eeleried Dowmact Eromple Fage | of 2 11421 f2003

Please
Click On An

Account

Back
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Idealized Model of Integrated Functionality

KNOWLEDGE

MANAGEMENT
SYSTEM

EDS

FINANCE SYSTEM
General Ledger etc. ®———— (CORPORATE)

CUSTOMER
CALL CENTRE
A OPERATIONS
SCADA TELEMETRY
l SYSTEM
PROPERTY & MAPPING
CUSTOMER

SYSTEM
e OPERATIONS
. ‘ l MANUALS
! COMPLAINTS
| / FAILURE
ASSET REGISTER PLANS

: MOBILE
""""" /fl\ COMPUTING

DESIGN l PERFORMANCE
SPECIALIST
FUNCTIONS ' MONITORING
A.AM MAINTENANCE

CAD

SYSTEM MANAGEMENT
MODULES |
SPECIALIST LIFE CYCLE (Life Cycle)
- AM APPLICATIONS WORKS
KEY ASSET MANAGEMENT MANAGEMENT
APPLICATIONS
DIRECT LINKS
. SECONDARY AAM.
APPLICATIONS INDIRECT LINKS

PARSONS | GHD
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Idealized Model of Integrated Functionality

ASSET (TAMP)

A A SPECIAL
ATTRIBUTES
I
CONDITION ~ fre=mmeees ASSET
(MORTAL LIFE) CONDITION
LEVELS of '
SERVICE : QUALITY FAILURE
PERFORMANCE i PERFORMANCE PREDICTION r
MONITORING ISSUES MODELS
SYSTEMS |
- cosT | RISK
(RETURN)) ASSESSMENT
I
CAPACITY / TREATMENT /
MODEL = OPTIONS
(NETWORKS) AND COSTS
I |
DEMAND OPTIMISED RENEWAL
MODELS DECISION MAKING
TERTIARY LIFE CYCLE | |
AAM APPLICATIONS NEW/GROWTH RENEWAL WORK

PLAN (TAMP)

)

KEY PRIMARY AAM.
APPLICATIONS

SECONDARY A.A.M.
APPLICATIONS

DIRECT LINKS
INDIRECT LINKS

BUDGET
RATIONALISATION

a

D
D

LINKED TO
1 MAINTENANCE

MANAGEMENT
WORK/RESOURCE PROJECT
MANAGEMENT
1 A
INVENTORY i
/SPARES
CONTROL

STORES
| OPTIMISATION
PURCHASING :
Y :
SUSTAINABLE CORPORATE
ASSET ] TACTICAL
MANAGEMENT PLANNING
PLAN MODEL
: D;x
LONG TERM D
STRATEGY TAMP il
O}
<©
BUSINESS . :
PLAN
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Dataflow Diagrams — Wo

rk Process + Data

MAINTENANCE

COST DATA
PIPE DATA MANHOLE  OVERFLOW CONSTRUCTIONDATA HISTORY L
AANSPORATION
oy DATA DATA ANSIORATE
RECEMING e s0IL BLANHING JIATER RESEONSIILE FAILURES DIEPDSAL
VETERS TVRE TOROGRARH GROUNDWATER LEVELS CONSUMATON LENGTH, D&, IL, SIE, IL AUTHORTY -CHOKES
HEL,AGE T¥PE,DI8,0ERFTH, ETC METHGD “RERRIRS
MATERBLJOINT, co NS"’;ECTDN- CEiR v -OWERFLONES o
"TYRE, ETD
OVERFLOWS GROUNDIISTER LEVELS PORULATION aoeE AULT QA SVETEN UAINTERENCE SOURCE
[DETECTIOHN
TenEmENTS
i \—'—1 |
WATER INFLOW- RETICULATION CONSTRUCTION
QUALITY HYDSIS D:?:\SBI:KSSE ACCES WSS. CARRIERS, P/S, ‘;‘;‘i‘;‘:&’g DETAILS CMMS . n?:;;%
DATABASE OTHER STRUCTURES DATABASE
= > RATEOF DECAY
DESIGN
-ENVIROHMENT
CRITERIA -CORROSON
GROWTH
PROJECTIONS
[
EVALUATE 1A RAINFALL DEPENDENT NON;:E:_O@M;\EBST‘C GROUMDVYATER
INDICATORS INFILTRETONANFLOW  DOMESTIC '|' INFLITRATION
l | collectionsvsTEM
SYNTHETIC RDIA MODEL (MOUSE) BEATIE
INFILTRATION . CRITICAL ASSETS
INFLOW DRYWEATHER FLOW RERFORMANCE
HYDRALLIC CAPACITY i
ADEQUATE
YES
PRIORITISE
CO;%%%EOHSJSSE EM STRUCTURAL USE ACTUARIAL
It ] COMDITION — | ASSETS
INSPECTION
WET WEATHER FLOUW PERFORMANCE FROGRAM
vES
HYDRALULI: CAPACITY
ADEQUATE
o]
EVALUATE COST
EFFECTIVEMESS TO
REDUCE I1
BUSINESS PLAN CBJECTIVES AND
oty el }—bld—{ COMSEQUENCES OF FAILURE
SNV RN EA
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The System Design/Integration Process

Customer Needs
Identified

Business Needs
Defined

Development of Business
Processes

Definition of IT Systems andw
Infrastructure Requirements

Implementation/
Transition Plans

Development of Organizational
and Staff Requirements Procurement
Management

144
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AMS - Microsoft Internet Explorer

GAMS Processes

ernment] [Agency] [Asset]

Hplan
HInvest
FHoperate
EHMaintain
[HAzset Maintenance Program

[ Asset Maintenance - Process

Elissign Roles % Functions
EHunderstand Plans & Policies
EReview Azzet Profile

El 5trategic Profile

EPhysical Profile

ElFunctional Profile

ElFinancial Profile

ElInfarmation System
Hoevelop Maintenance Plan
ECompile Asset Plan

HImplement Azzet Maintenance

[HManitar & Irnprove Performance

Hrpispose

Policies & Guidelines

Performance

Major Processes

ASSIGN ROLES AND FUNCTIONS

ASSET MANAGER

EVALUATE CURRENT PLANS AND POLICIES

REVIEW THE ASSET PRCFILE

Sub-Process Steps

This

This step includes the assignment of:

9 Roles
# Responsibilities
<4 Competencies

The sub-process steps include:

# Getting Started

# Review agency policies and
procedures

review includes establishing the asset:

# Strategic profile

# Physical profile

# Functional profile

# Financial profile

# Maintenance Information System

[

;astart| |

(L) Irb. ..

@C:'l,...

Zosm..| Ehetp...| Esam...| Esam...| Ejpam...| Ejpw... |

S

e @ADO L WEE
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% i-E

1:45 PM

4. Knowledge Management

=100

Site Map | Feedback ;I

Bedding down
EAM work
processes in
the
organization is
critical to
sustaining
long term
Improvements
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4. Knowledge Management

146
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{ COMMUNITY NEEDS
AND EXPECTATIONS

GOVERNMENT LEGISLATION RN e[ 7o =
AND POLICY > MEASURES

AGENCY SERVICE
DELIVERY PLANNING

AGENCY SERVICE
DELIVERY OUTPUTS

GOVERNMENT 1[( ’

id
O
LL
O
<
O
<
Z
<
>
<
<
p
>
<
0

OUTCOMES” ENVIRONMENT

CiLITCOMES
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~ ASSET MANAGEMENT LEVELS

O Whole-of-government (or Corporate) Level
O Agency (or Portfolio) Level
O Asset (or Facility) Level

~ ASSET LIFE CYCLE PHASES
GAMS

PERFORMANCE O Strategic Planning Phase |

MANAGEMENT O Investment (or Refurbishment) Phase
FRAMEWORK [ Operations & Maintenance Phase
O Disposal Phase

FRAMEWORK

ASSET MANAGEMENT CLASSES

O Land assets

O Built Assets

O Infrastructure Assets

0O Plant and Equipment Assets

THE GAMS ASSET
MANAGEMENT

148
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4. Knowledge Manaﬁém‘eht

am,frame41 - Microsoft Internet Explorer _ O] x|
J File Edit Yiew Favoribes Tools  Help |J Links @My ‘ahoo! @Google @FedEx Lagin @Boise Cascade Office Products @Live%s - Radio Revolution =
. J = - = - @ ﬁ' | @ = @ @ | %- é - |JAddress I@ hiktpe: v, bild, qld. gove. augsamy'sam_webfframesfbooks 1. hkm j ﬁGo

27+ CONTACT

Maintenance Management Framework - Flow J
Diagram

Maintenance Policy,
Standards & Strategy

Maintenance
Strategic Planning

Maintenance
Implementation

condition [l Mal ntenan ce Budger [ Maintenance
Assessment [l Planning [l Allocation S
Procuremant|

Maintenance

Maintenance

Information Works Program

Definition

Maintenance Strategic Planning is the process that provides a strategic link between an agency's
maintenance program and its corporate directions and core business, Maintenance Strategic Planning
allows an agency to plan and implement a maintenance program in alignment with its capital
investment, operational and disposal plans.

The process of maintaining physical assets covers all actions necessary for:

@ retaining an asset in a specified condition

M ctorina an acent tao mmacifind ~oanditinn

&

=l
’_ ’_ l_ | trternet v

okl

ijstart”J [EJcioa... IParso... |Micros...| LIS - ., ||@sam.r... @PWeb...l Esme.. | €lsame...| BAE QAN s08em
I
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The Role of the “Data View”

= Storm - Structure Inventory

________ R EEEEE

I [ £
xlela]] aldfr]v] BlelE|o =

Structure # |:| |584?S 0o

[ Sewer Connection

B azin | STHO05

Facility |:| I'I_ |H appyille

Asset Record View &

Address |:| |339 |S

[PLECKL

Lat Lacation |:| |SE

Gen. Location |:| |E=ril:|g|e Southeast of the Intersection of Kellogg St

General l Inspectiuns] |lzer Defined] I:Dmments]

Owner |:| IEI_ |N A,

Street Slope |:| ID_ |N.-".-'1'-.

Structure Type |:| l?"_ |Eridge

Rim Elevation | | GPSFlag [0 ™

Location |:| IW |5treamwa_l,l

Rim Status |:| |5_ |Fielu:| Survey

Surface Type |:| IE_ ||:-:un|:rete

Struct Depth [ft] |:| | Inside Length [in) |:| 360.00

Outlet To | [} [58465-053

Inside ‘width [in] ||] 50.00 w/all Thick (in) [[8] [12.00

Cover Type |:| IEI_ |N one

# of In Conduits |:| |3_

vt all b aterial |:| |4_ |F'|:|ureu:|

[nlet [nformatiar

Capacity | 256

# of Out Conduits |:| |3_

Irlet Area 250.00 % Impervious | 75.00

Facing Cade | Inlet \idth
MHarth
2 South

[nlet M umber

Z Impervious
700

+0.00

C Coefficent
0.0
0.591

Catchment Area
100
150

Inlet Lenagth
24.00
24.00

Record 1 of 166 Yiew bMode  |Ready...

PARSONS | GHD
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The Role of the “Data View”

4 Site Worldwide Inc - Asszets
Site Edit “iew Go Administration Tools Beports  Options Help

1 =e B & & =

Worldwide Inc - Assets

F'hysiu:aIHierarn:h_l,l] Physical Hierarchy Details] Dirawing Hierarch}l] LiStiﬂQ] By Tvpe  Images

Azzets Image for the zelected azset;

= I Headquarters | 2R3

= & Ironmaking Division

| Headguarters

+-BE Coke Ovens
-1-=8 Blazt Fumaces

+-5H [ Furnace "4"

—I-%"B E Furnance '"5"
Casthouze
Building Stock =

y Top
7B 83" Turhine Far
+gha FCI
& "work Bench
D Cleaning Area
+- [ty Machine Shop Division
+- iy Steel Making Divizion
+-flig Plate & Strip Divizion
+- ffim Cold Mill Division
+|- g Rod & Bar Divizion
s Engineering & Maintenance
g Utilities Divizion
| ]

o
2] 3] smo = |||

=

+
+
+

pReIrIRI L]
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=] E

-ﬂa] Azzets
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The Role of the “Data View"
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The Role of the “Data View"
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The Role of the “Data View"
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Navigation by

Images

Click on the
hotlinks to drill
IN.

lcons (blinking)
show highest
alarm on each
hotlinked asset

Easy to
use/understand
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ﬂ Praperties - EXP
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‘Navigation by

Images

Down one level
at the Screening
Center

More hotlinks to
child assets

Blinking icons for
assets in alarm
condition
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Navigation by
Images

One more level
down

Number of levels
not restricted

Key indicator
dashboard on
critical assets
Blinking icons
show severity,
words show
condition

Interactive links
(right mouse
click)
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Friendly Work Process Interface

[ GBA Work Schedule [_ [0
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Friendly Work Process Interface

I Graph Report - [5847-217, 5847-216, 04/06/1994, Up -> Down]
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Asset Data Collection Interfaces

Manual
collection

Plant
Information

Online
Systems

Automatic
Collection
161
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An AAM Program Is All
About Knowledge Management

Wisdom

Knowledge

Information

Data
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It's All About Better Decision Making

Risk Analysis - PID0D9284 Elgin 5t Retic - Pipelines

Highest Risk Failure Mode: Im
Date of Analysis: IT 9/08/2002

Cauge of Failure: Condition failure at joints due to age

feight | Area Trial 1 Trial 2 Add Trial |
Failure bdode Condition Root Penetration ~
Delete Trial |

D . . . t
Envirohmental D amage 0.15] 1.00 25 - Minor 0 - Mo damage

— “O eX" & “‘ a eX” Loss of Life 035 1o 0 - No lives loat - 0 - Mo fives Iost -
Repai Costs 040 1.00] 100 - $100,001t0 200,000 = 100 - 100,001 to §200,000 >

Third Party Propert 010[  1.00] 25 - $10,001 to $50,000 25 - $10.001 ta $50,000
. Total C.oF. 46,2500 42 50
Unit Cist ultiplier 2000.00 2000.00
— p I I I I a e n eWa Cale. Probability of Failure 0.7000 01000
Mo._of Redundancies 1] 0
Redundancy Factor 1.0000| 1.0000
Actual Pro|
— Annuity renewal funding Backlog Funding Mocel @@ 1z
TECHNOLOGIES
INC.
By 91 Gaaph - Wet Present Waloe vi_Yesn = 50
ORDM - Treatsent Anabysiz Swe
; e | 40
Delete
»
< 30
=4
s
. s c
B oo : =]
R g’ 10
~
(&)
< 0
_____ L o®
S - AU - SRR U ST SO SRR 10
-IO:' ?‘E Z‘:’J‘I II:Z 2 :"0.: = Z‘Z& ;'Z:GE :‘:I:C L".:' 2 ;’,:' ) ;".:'—Z ;’.I' 8 '20
Vear
Renewal Year
- i S o
Hen b R —&—Base Funding- $550,000 Funding Level 1- 1,050,000
Funding Level 2- 1,250,000 Funding Level 3- 1,500,000
—%—Funding @ 2% of Construction Cost- 2,516,000
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Effective Presentation Is Key to Good
Decision Making

Asset Replacement Profile
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Displays asset replacement profile and related annuity
(reserve) values for selected asset groups
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5 Phases of AM IT Improvement

PHASES DELIVERABLES

PHASE 1: Describe Current System Architecture @ Description
and Structural Limits

@ “Model” AMIS structure

@ System functionality assessment
@ Functionality gaps identified

@ Functionality specifications

PHASE 2: Determine Functionality “Gaps”

PHASE 3: Identify “Gap Elimination Strategies” @ Development/deployment strategies
PHASE 4: Execute the Identified “Gap @ Selection process
Elimination Strategies” @ Systems development work plan
@ Systems integration work plan
PHASE 5: Train Personnel/Teams and (@ Training program structure
Institutionalize @ Training program content

@ Training oversight

165
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Skills Transfer Techniques

 “AM University” o Peer-to-peer
— Collaborative workshops Interviews
— Classroom training  Knowledge

— Side-by-side mentoring / “skills Management

Impact teams” System
— Brown bag training 166
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L essons Learned...

Keep it simple — it's more common sense than rocket
science
Keep it organized and focused

—  Core guestions/’storyline”

—  Gap Analysis and Quarterly Work Plans

—  AAM Charter
Focus on the relevant decision process — who should
be asking what questions and what is needed to give
credible answers
Implement in this order:

1. Concepts and framework

2. Work processes

3. Data acquisition and IT development/integration

Use prototype projects, Skills Teams
Focus where best gains can be made first
 |t's ultimately all about knowledge management

167
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AGENDA

Day 2
Summary of Day 1; Outline of Day 2

Core Question 4: What Are My Minimum “Life-cycle-
cost” CIP and O&M Strategies? (Continued from Day 1)

Core Question 5: Given The Above, What Is My Best
Long-term Funding Strategy?

Lunch

Case Study 1: Deploying An AAM Program

Case Study 2: Meeting The IT Challenge — Toward An
Enterprise Asset Management System (EAMS)

PARSONS | GHD
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Capital Planning

CIP CIP
Project Financial
Content Model

| Initial CIP Strategic Business Plan |

[ Workshops |
| Final CIP Strategic Business Plan |

<

CIP Execution

Project Management
Construction Management
Permit Management

Parsons/GHD AAM Model

CIP Control

Metrics
Cost control
Reporting
Outcomes management
Corrections & adjustments

T

Sustained performance @ lowest life-cycle cost

Failure management: capacity, compliance, reliability, renewal, efficiency

“Best Appropriate AAM Practices

AAM Techniques & Tools

Advanced
Asset
Management

Enterprise Asset Management System (EAMS)

O&M Planning
Corrective Preventive
- Planned Predictive
- Unplanned

| 0O&M Tactical Plan

O&M Execution

Scheduling Skills teams
Procurement Info & knowledge

Materials mgt Continuous improvement

[ Right work, right time, done right |

v

Operations & Maintenance Program Management

O&M Control

Alsianun v,
Juswabeur|y abpamoud/Buluiea] snonunuo)d
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The Five Core AM Questions

Core Questions

1. What is the current state of my assets?
 What do | own?

* Where is it?

e What condition is it in?

 What is its remaining useful life?

What is its economic value?

. What is my required sustained Level Of Service?

W N

. Given my system, which assets are critical to sustained performance?
How does it fail? How can it fail?

e What is the likelihood of failure?

e What does it cost to repair?

e What are the consequences of failure?

4. What are my best “minimum life-cycle-cost CIP and O&M strategies?
* What alternative treatment options exist?

* Which are most feasible?

5. Given the above, what is my best long-term funding strategy? -
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Steps In Total Asset Manageme

PARSONS | GHD

1

Identify Current Levels of Service

Assess Existing Assets:
 Physical Details

« Condition/Remaining Life

« Performance

e Capacity (Current / Ultimate)

Nt Planning

Predict Demand:

e Capacity / Demands
* Levels of Service
 Performance / Risk

Predict Mode of Failure
 Capacity (Due to Growth)
 Performance / Reliability
« Condition (Age) Integrity
« Cost of Service

Examine All Feasible Treatment Alternatives:
New Assets / Renewal / Growth / Efficiency
Improved levels of service
Determine all Technical / Financial Options




Steps In Total Asset Management Planning (Cont'd)

6 Assess Impact On Cost Of Service For All Options

7 Ask: Afe Custemers .
Wiling to Pay? -
No § ) Yes

9

Review program options (reduce cost)
Reduce levels of service
 Dispose of under-utilized and under-performing assets
e Manage demand for service (pricing, regulation)
« Alter maintenance or operations
 Increase other income sources (grant funds, etc)

Accept higher residual risk
Rationalize project work in order of risk
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The AAM Program Process

Determine Determine
-l Inventory Assess : Set Target
Assets Condition . Residual Replacement LOS
Life $ & Date
Assign Determine Determine
— : . : Fund
BRE Rating +—| Appropriate »  Appropriate Your Strate
(Criticality) Maintenance CIP gy
173
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Core AAM Program Process Tools

Condition
Assessment
Data Hierarchy MethF;ac}lor:(g) o Expected Life Valuation
Data Standards g Decay Curves Life Cycle Costing
Determine Determine
_ W Inventory Assess : Set Target
Assets »  Condition > Residual Replacement LOS
Life $ & Date
Assign Determine Determine
I : : : Fund
BRE Rating 1+—| Appropriate —»|  Appropriate > Your Strate
(Criticality) Maintenance CIP gy
FMECA
: - Root Cause . Asset Mgt Plan
Business Risk Exp oy Confidence Level Renewal Aty
Delphi Sl Rating
Strategic Validation
ORDM
ORDM 174
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Four Major Stages of AAM Program
Deployment

PARSONS | GHD

1. Awareness " .. - . “AM
(framework) Initial Training / Orientation University”
- - p Inventory > Assess > DRe te!’(rjninle RDeItermine t Set Target « "
2. System atic ! Assets Condition efilfeua eg gcsglgn LOS BOBSI?ATT
Application | | JIEE THIEL 1
(Structure) 5 ' Have
Vo Assign Determine Determine Fund BRE/CLR
BRE Rating —»| Appropriate —»| Appropriate
(Criticality) Maintenance CIP Your Strategy Level 1
Determine Determine
e In'g\/se:;i)sry — Cf;isd?t?;n —> Residual Replacement SetL'gaSrget
3. Competenc ! Life $ & Date Gather 7 Load
' P y : | Mentoring
(Content & i ' BRE/CLR
! Assign Determine Determine
PrOCGSS) 7| BRERating —» Appropriate —»| Appropriate v F;tndt Level 2
(Criticality) Maintenance CIP our strategy
Determine Determine
g Ir:&/entory — CASS;S.S — Residual Replacement SRR .
: ssets ondition Life $ & Date LOS Reflne,
4. Excellence ; l “Culturize”
(Sustainability) | | v BRE/CLR
o Assign Determine Determine Fund Level 3
BRE Rating —»| Appropriate —» Appropriate Your Strat
(Criticality) Maintenance CIP our strategy
175




Fitting It All Together

Parsons/GHD AAM Model Sore Questons
1. What is the current state of my assets?
5 ?
Capital Program Management *+ Whatdo | own*
Capta Planing P Excuton ap cono 9 + Where is it?
= A et 2 + What condition is it in?
Content Model Construction Management Reporting
R —— B e s nen § * What is its remaining useful life?
— ﬁ *  What is its economic value?
(1] R . R .
Q =8 2. What is my required sustained Level Of Service?
> 3.
_ Sustained performance @ lowest life-cycle cost < «3 3. Given my system, which assets are critical to sustained performance?
é 3 § Failure management: capacity, compliance, reliability, renewal, efficiency g g o How does it fail? How can it fail?
= 28| « : ; : . . . .
25 Best Appropriate AAM Practices ‘ AAM Techniques & Tools 3 % e What is the likelihood of failure?
Enterprise Asset Management System (EAMS) Q % « What does it cost to repair?
§ e What are the consequences of failure?
> .. . .
Operations & Maintenance Program Management 2 4. What are my best “minimum life-cycle-cost CIP and O&M strategies?
0&M Planning OaM Execution 0a Control g » What alternative treatment options exist?
Scheduling  Skills teams o)) . .
Feabcr! Oz = * Which are most feasible?
terials mgt ~ Continuous improvement —
—— LSSl work. Tght e, done e} 5. Given the above, what is my best long-term funding strategy?

Four Major Stages of AAM Steps In Total Asset Management Planning
Program Deployment 1

Identify Current Levels of Service

6 ‘ Assess Impact On Cost Of Service For All Options ‘

1. Awareness P . ; : “AM
(framework) Initial Tralnlng / Orientation University” Assess Existing Assets:
+ Physical Details A
- - X Ask: Afe C
—— — 2 « Condition/Remaining Life 7 N ‘,fg Rl
op{  Invenory s Resual Replacement SeTas “ » « Performance No Yes
2. Systematic 7 Assets Condition ) ;’& =5 LOS’ BOBSRATT c ity (C / Ulti 8
Application i ; T Use'&e: we « Capacity (Current/ Ultimate) 9
Structure, H
: = e L et Pl e
(Crtcalty) Maintenance ciP TR evel 3 « Capacity / Demands
« Levels of Service Review program options (reduce cost)
e o Determine Determine Em— « Performance / Risk « Reduce levels of service
i‘ Assets Condiion Ll B eceney Los Gather 7 Load +  Dispose of under-utilized and under-performing assets
3. Competency i | Mentoring Predict Mode of Failure + Manage demand for service (pricing, regulation)
(Content & i ! - = BRE/CLR «  Capacity (Due to Growth) + Alter maintenance or operations
H s e termine X
Process) e ER;;Z;“Q A;r;;‘gfe Appfma; Fund Level 2 e TormianceViReliabilin + Increase other income sources (grant funds, etc)
Your Strategy y
(Criticality) Maintenance cip. ™ 5 + Accept higher residual risk
+  Condition (A_ge) Integrity + Rationalize project work in order of risk
+ Cost of Service

Determie Determie
= Resun [ Repacoment [ % Toret
e Taome

Refine,
4. | “Culturize” Examine All Feasible Treatment Alternatives:
(Sustainability) BRE/CLR 5 New Assets / Renewal / Growth / Efficiency

Level 3 Improved levels of service
Determine all Technical / Financial Options

Inventory
Assets

Assign Determine Determine,
BRE Rating Appropriate. Appropriate.
(Critcaity) Maintenance cip

Fund
Your Strategy

PARSONS | GHD



US EPA 2004 — Basic Audit
Self Assessment Tool ..

Helping you & your Agency to better
understand the strengths and weaknesses of
your current asset management activities...

You will be e-mailed a self-assessment file ..
You need to complete the survey ..

We will then aggregate the data and provide you
with feedback...

It will show you ...

177
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US EPA 2003 - Basic Self -Audit
What Will You Get For This Effort ?

e You will get a short 3 page report..

* You will be able to see how you rate against:
— Your USA Sanitation Agency peers
— Australian & New Zealand Agencies (over 50% are
using this tool )

By early 2004 we hope to have enough US data
to enable you to be compared with like sized
businesses

178
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Typical Business Unit TEAMQF Report

Overall Element Rating - Wembat City Council

Wombat City Council
s [nner Metropolitan Average

Victoria Average

o
=
=
=
=
=

' I
Process & Data & Informatien  Cammarcial Organisational Pappla &M Plans Carall
Practica Knowledge Systams Tactics lssues

179

PARSONS | GHD



Example AM Benchmarking Study

100
O Victoria
90 @ Inner Metropolitan
O Outer Metropolitan
ORegional Cities
80 | B Large Country Shires
O Small Country Shires
70 A
60 -
50 A
40 -
30 — — — — — — [
20 — — — — — — — [
10 -
0 T T
Process and Data and Information Commercial Organisational  People Issues AM Plans Overall
Practices Knowledge Systems Tactics 180
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Typical Individual Agency Report ..

Quality Elements Weighted Rank
Gap
Process & Practices 741 3
Data & Knowledge 334 5
Information Systems 814 2
Commercial Tactics 100 7
Organisational 274 6
People Issues 533 4
AM Plans 1219 1
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MAV ASSET MANAGEMENT BENCHMARKING STUDY

WOMBAT CITY COUNCIL
Confidential Results for Wombat City Council only
OVERALL BENCHMARK
Overall Element Rating - Wombat City Council
100 Inner Metropolitan
% BAP - 95%
80
70 1
g 1 8 Wombat City Council
£ 50 [] \nvner Meuupuluan Average
5 0 Victoria Average
o 40
10
’ 77Praoess and Data and ] C i Or I People Issues AM Plans Overall B
Practices Knowledge Systems Tactics
Quality Elements
GAP ANALYSIS
Quality Elements Weighted Gap Rank
Process and Practices 741 3
Data and Knowledge 334 5
Information Systems 814 2
Commercial Tactics 100 7
Organisational 274 6
People Issues 533 4
AM Plans 1219 1
IMPROVEMENT PRIORITIES

Based on this gap analysis, Wombat City Council is 19.6% behind the top ten percentile of the
Council's in the Inner Metropolitan category and 40.2% behind the best appropriate practice
target level as deemed appropriate for a Council of this size and nature. Wombat City Council
has over $605M worth of infrastructure assets, the management of which is crucial to Council’s

performance in terms of both cost and levels of service.

This form of the benchmarking does not allow a detailed analysis, however, based on GHD’s
weighted gap shown above, the following items are likely areas where improvement should be

considered in more detail.

For the purposes of this study we have restricted this to the top 4 quality elements in order of

importance.

You Will
Get A Brief
Report
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Asset Management Plans

The organisation should develop asset management plans for all infrastructure and physical
assets involved in service programs. These plans should follow the format outlined in the
International Infrastructure Management Manual (IIMM).

The organisation has significant amounts of data, however, more use could be made of this
data in terms of analysis in production of asset management plans. It is vital that the
organisation considers these aspects.

Information Systems

Information systems become a critical element of sound asset management by replicating the
best appropriate processes and providing a location to store the relevant data and knowledge.

The organisation should undertake and validate the information systems and develop
appropriate improvement strategies in issues such as:
e Implementing a maintenance management system
e Implementing a works management system
e Implementing life cycle asset management systems for the following asset groups:
— Parks and gardens assets
— Solid waste assets
— Fleet assets
— Recreational assets
e These systems need to be interfaced to the corporate asset register

Processes and Practices

The key improvements in this area include:
e The development of specific asset management policies covering issues such as:
— Only improving new capital works on a life cycle cost basis, including full
recurrent expenditures.
— That asset renewal expenditures will be approved before new services or
improved levels of service are considered.
e Asset handover procedures need to be developed to ensure that new and rehabilitated
assets are included onto the asset register immediately in the most cost effective manner.
e  Processes that outline the way in which the organisation will produce asset management
plans on a regular basis including the clearly defined outputs such as:
— Capital works in the following categories:
° Sustaining existing service levels
e Improving service levels
° New assets or services
> New works related to growth
°  Works related to new regulations
° Asset sales
— Operations
— Maintenance
— Depreciation
— Administration
e Develop process to assist staff to complete better life extension or renewal decision
making.

g People Issues

Showing

Your Key

Areas For
Improvement
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Testimonial...

“The basic audit results proved extremely useful to
me and my City.

By understanding how we rated against our peers
| was able to win our management’s attention to
the situation and it allowed us to commence AM
Improvement in earnest...”

Cheryl Kidston Strategic Planner City Services —
City of Melbourne.

184
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The International Infrastructure Management
Manual

can be purchased online from:
www.lpwea.org.au
for approximately $220 US

185
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http://www.ipwea.org.au/

Thanks...!
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