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Boss says...

% “You need to do asset
management — Its the
strategic allocation of
necessary fundas amongst
varied and competing assets

to cost effectively maintain /
improve levels of service
within prescribed limits

without incurring unaccepitable
levels of risk...”
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You think...

Yeah right... How am | gonna
do this??

= Little detailed inventory

= Little condition / performance
iInformation

= Little budget
= | jttle time

" I'm a dead man!!
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1972 Pinto (475,000 mi)

= How do you measure condition & performance?

= How do you track that information and make
decisions?

= Owner’s approach vs. Mechanic’'s approach

R e
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Agenda

» Asset Management Planning and
Implementation Approaches
— Top — Down (Program Level) Approach
— Bottom — Up (Project Level) Approach

* Information Technology Tools (Software)
= CAFE — Top Down Approach

= CAPS — Bottom Up Approach

= How to get started with your AMPs
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AM Implementation Plan

PROGRAM LEVEL

High-level (generalized) decision-making /
assessment based on performance of groups of
assets and aimed at forecasting needs on a system-
wide basis. Synonymous to “Top-Down Approach”.

Mixture of both

PROJECT LEVEL

Detailed assessment on an asset-by-asset basis used
to prioritize one project over another. Synonymous
to “Bottom-Up” Approach.
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Comparing Approaches

Identifies weaknesses in plan earlier and Outputs are data-driven with a high degree

focuses on appropriate data as opposed of confidence
to perceived data needs = Data is of a high quality

* Initially less resource intensive = Ability to undertake data modeling and

= Better use of limited resources improve decision making

= Quick Results = Continuous plan revision is simpler

= Potential for compromised quality and = Data collection takes time / resources
completeness of data = Time of production can impact ability to

= Assumptions required to make decisions make urgent decisions

= Potential for inappropriate decision = Potential to lose focus on objectives — too
making focused on data issues

= |nability to undertake detailed modeling = Costly and time consuming

and sensitivity analysis = Organization can become data rich and

information poor
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CAFE with Other Tools

Features\Assets Water Water Water/ Water/ Water/ Water/
Wastewater Wastewater Wastewater Wastewater
Software KANEW PARMS WILCO CARE-W CAFE CAPS
CARE-S
Life Cycle v v v v v v
Stochastic Model v v v v v v
Condition X X v X v
Assessment
Service Life 4 v v v v
Risk X v v v X v
Cost Prediction 4 v 4 - v v
GIS X v - X v
Reports/Output v v v v v v
Compatibility 4 - v 4 v v
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CAFE

i
[BMIE=== Capital Asset Financing

( ; Evaluator

(Top-Down Approach)




What is CAFE

CAFE = Capital Asset Financing Evaluator

Stochastic approach to life cycle analysis

Allows municipalities to assess infrastructure
reinvestment requirements with a minimum effort
and data input

— Capital Planning and Budgeting

— Cash Flow Prediction

— Rate Studies

— Rehab / Replacement / Maintenance policies

Program Level Asset Management

— Manages on GROUPS of assets that perform
similarly
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When to Use

= High level (Program Level) vs. Detall Level
(Project Level)

= Use to:
— Choose lowest cost investment option
— Predict future funding requirements
— Visualize the “age wave”

— Test approaches to infrastructure reinvestment
(cost / benefit)
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A little theory...

» Based on the premise that some assets
fail prematurely while others are long-
lived (Variable service life and life
expectancy)

* The behavior of homogenous asset
groups (size and material) over life cycle
can be approximated using probability
theory

= Weibull probability traditionally regarded
as most closely approximating the
behaviour of natural degrading systems

&) EarthTech

A Tyco International Ltd. Company



Weibull Parameters Used

Weibull pdf Plot with Varying Values of

Weibull pdfwith 0<p<1, p=1, and p=>1
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A Brief History

= Utilizes similar life cycle analysis principles that
have been used in industry for many years

= Applies principles to infrastructure assets

= Originally developed for the City of Ottawa using
Excel in support of the Capital Budget process in
2001/2002

= Used to estimate funding requirements for long-
term (10 to 20-yr) plan and generated reasonable
results

» Demonstrated the process and benefits of an
Infrastructure management approach
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Since then...

» Used to estimate funding requirements in
several cities
— Vancouver (several individual cities > 300-500k)
— Region of Halton (400k population)
— Region of Peel (1 million population)
— Region of Durham (500k population)
— Brantford (100k population)
— City of London (350k population)
— Niagara Falls (100k population)
— Others (45k to over 1 M population)
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Ongoing Improvements...

= Adapted from Excel into a more robust database
driven format using latest version of MS Access

= Expanded to investigate the impact of operational
changes, rehabilitation, etc.

= Selects the least cost option as the preferred
operational policy for each asset group

= Allows for consideration of replacements on
replacements

» |Integration of condition and risk data with asset
valuation module (future)

= |nteroperability with systems such as Harfan,
ESRI, SAP and other GIS based mapping systems
(future)
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CAFE Results

Create/modify
infrastructure
groups
Establish
statistical
parameters

Visualize impact
of operational
changes

Determine
program costs

Create reports
and share results

Program Details

Filter Groups by: [Water -

System Settings

Manage Replacements

Capital Information

EXIT

Class:

Group Descripton: 1656
Replacement Level:
Initial Length:

“fear of Install (From-To):
Asset Yalue:

Criginal Shape:

Mew Operation Shape:
Partial Rehab Shape:

Life Expectancy:

Mew Operation Life Exp.:
Partial Rehab Life Exp.:
Unit: Costs:

Mew Opt Unit Cosk:
Partial Rehab Unit Cost:

Ackion Yearr:

Update

Water

|2-CI—IDD up to 250-carrasive -

| Lewvel O

65409
1997

425,247,874

ﬂ

|
|
|
|
|
|
ﬂ| 65
|
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|
|
|

114

$386.00
$2.50

$231.60

2006 _~ |

Total Cost Per Strategy

Mo Action:
Replacement:

MNew Operation:
Rehabilitation:
Best Option

Rehabilitation

with Min Cost:

$25,247, 574
450,494,983
$25,247,212
$25,247,003

$25,247,003

Record: 14 1k | M k¥ af 29

Capital Management

/
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CAFE Results

= Visualize I Total Costs Over Time
future
iInvestment $40,000,000 1
requirements $35.000.000 |
= Evaluate cost- N
benefit of
rehab/reinvest $25,000,000 1
ment l$2l],l]l]ll,l]llll E I
programs
. $15,000,000
= Establish
funding levels 10,000,000 |
for multi-year
$5,000,000
plans \K

$0 e

= Determine 2006 2026 2026 2066 2086 2106 2126 2145
i m pact Of Do Hothing Preferred Program Do Hothing Plan Preferred Program Plan_—+— PV Preferred Program |
tl me'val Ue-Of- Fiter Groups by -  [Water =] P Interest Rate: 0.00% ] _ .
mon ey Return ko Program Details Takal Do Nathing Costs = | $765,138,457 Enker the Number of Years For the Planning Update ‘
Tatal Preferred Program Costs = | $741,555,153 Planning Cycle: [ 20 _~]
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Capital Information Region of Halton
Asset Class LY Heplacement
Group Descripiion Longih Stari  Fnd Valee Shape Scale Cost  Pref. Opiion Cost of Praf. Option

1656 2-C1-100 up to 250-corrosive - B35 408 1928 1997 F2on 247 874 13 =] F356 F:ehakilitation 25 247 003
1637 3- Cl-300+-comosive -ndt line 22,411 1947 1830 12,736 651 13 43 Fam R ehatilitation 12,796 651
16323 4-C1-100 up to 230-corrosive -| 5075 1945 1930 F2,346 108 13 a0 F3a6 R ehakilitation $2,337 522
1639 3-C1-300+-corosive dined ary 1933 1964 F3d1 255 10 ] Fa34 Mew Operation F471 545
1660 B-Cl-100nat corrosive 245 18951 1967 FEET14 13 a5 309 Mew Operation 159,144
1661 7-C1-100 up to 250-not corrosi 131 523 18932 1973 50,630 675 13 75 F356 Mew Operation F47 011 7355
1662 §-C1-5300+ - not corosive -not - 40,748 1932 1950 F23,267 108 13 73 $a71 Mewy Speration 21,215 369
1663 9-C1-100 up to 230-not corrasi 20 437 1945 14979 7,596 402 13 &0 F3a6 Mew Operation 7 466 592
1664 10-C1-5300+ - nat corrosive -1in 260 18953 1953 1,440 954 13 BS F554 Mew Operation 1,023 2352
1665 11 - Dl -100 - corrosive 229 1871 2000 Fr0.7E 15 45 309 Mew: Operation 62 502
1666 12 - D -100 upto 250 -cormo 64,045 1965 2001 24,721 756 13 43 F336 e Operation $19,527 397
1675 24 - PVCEPWCTW - 30010 60 253707 1953 2003 F147 721 697 10 73 hir| o Mathing 47,721 597
1673 25 - PWC & PYOTW - =600 9793 1952 2003 F10,252 650 10 75 1,050 Do Mothing F10,252 B30
1680 26 - UMKEM & blank - installatio 14,730 1903 1959 3,653 750 13 a0 F356 Mewe Dperation $3,638,5897
1681 27 - UMKM & blank -installatio 25270 18970 2003 F9,754 220 13 a5 F356 Meswe Operation $5,692 352
1682 28 -5TL & 5% & GalY - upto 3437 1936 1999 1,326 632 14 &0 F3a6 Mewy Operation $939,193
1683 28 - STL & S5 & GALY - 300+ 11,360 1930 19497 §5,585 160 14 G0 §7a6 Mewy Cperation 6,235,055
16584 30-CU -al 22 TEBE 18935 2003 7,054 694 14 75 F309 Meswe Operation S T4 817

Totals 1,820,595 $582,162,995 $556,554,902

Earliest Start/ End Dates 1905 Ja53

Latest Start  End Dates 1972 2004
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CAPS

i
[BMl=== Capital Asset Prioritization

(E Simulator

(Bottom-Up Approach)
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lin=ar Ranst
Pricrikizakion
Ratabase

CONDITION

AP Water PAN Detail
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Sewer Condition

Remaining Service Life

RSL = Expected Life — Age in Service

ASSET ID
COMPKEY

1799044
228118

Return to PAN ‘

INSTDATE 1/19/1966
PIPETYPE VIT
_ RL
Expected Life 65 | —mm e (years) Score
Material an <15 15

Age 39 Concrete 75 29 _ 15 6
Vitrified Clay 65 50 - 30 3

Remaining Life 26 PvC 80 . 0

AC 75 A
Remaining Service Life Score 6 |«
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B frm Main Menu : Form E

water Mam Rehabilitation And
Replacement Frioritization Model

Prioritization Results

Display Results in GIS

Reports Menu

Construction Conflicts

Administration:

Weighting Factors

Edit Model Parameters

Version: 2003.04,15 Close & Exit




Prioritization of Water Main
Replacement

= A Priority Action Number (PAN) Is
calculated for each water main based on:
— Agreed-upon algorithms for evaluation

— Agreed-upon (prescribed) service levels and
levels of risk (probability & impact)

» OWAGSA staff participated in workshop
that gave a “weighting” factor to different
service criteria
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System Performance Criteria

Water Main Age 0 - 100 4
History of Leaks and Breaks 0-100 5
Water Quality 5-100 0
Water Main Importance 0 - 100 3
Hydraulic Performance 0-100 0
Water Main Corrosion 0-100 0
Water Main Material 40 — 100 2
Water System Pressure 0 - 100 2
Water Main Location 20 — 100 2
Critical Customer Impact 0-100 3
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B Water Main Data

Water Main Rehabihitation/Replacement i
Friortization Model Priority

Hesults

<Edit Groups

Street Mame:

Modes: From: || 5 : Edit Lizt
Commercial ' E dit Li=t Onginal Internal Llrung: E dit Lizt
[Major Cammercial E it List Joirt Type: | Edit List
Edit List

- Fipe | f
_ - == Finizhed
1| caiia] -
fater b ain [hztalled in Contarminate:

Larnment: :
- Recalculate
Uzer [nitials: | PANs

Hydraulic Performance I Corrozive Sail I Wt ater bl ain b aterial I b aimnum Static w'ater Prezzure i Location i Critical Custormer I

Par Calculation Criteria l Life Expectancy I Breaks & Leaks I Wl ater Quality l " ater Main Importance

To Adjust PAN Calculation Criteria, Select a Tab

Composite PAN For This Water Maim From Last Model Run:

272

Model Results Last Generated (n: T4 Apr-2663

Record: 14| < || 1k [ Ml|k*]of 6141




B Prioritization Results

Eluse

Water Main Rehabilitation/Replacement
Prioritization Reasults Show s::r::;ua'"s

Object 1D: Wwiater Main Group:

Fields w'rlh hl:uld hlal:k ﬁﬂes are used in F'.ﬂ.N calcylations

Length fit] [}

s
son e |
Fipe Clazs: -

Fipe Type:

—— Edit
248 Weighting
- Factors

=

RREREERREE
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Comparison of Groups o‘f Mains

wmm Briarcliff (PAM 103)

s Colomy Woods (PAN 114)

s[4 | ake Forest (PAR 63

wm Bavherry (PAN 74) fe
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How to get
started with your
AMPs...

Develop Goals & Assess Needs

Recognize the benefits and
limitations of the top-down vs.
bottom-up approach

If you don’t have clear policies to
manage your W/WW system,
establish them

Ensure your available information
can support your approach to
asset management

Do what you can now... your
problem will not go away, it will
only get worse

Prepare a strategy for
implementing more robust asset
management practices going
forward



Questions Devan Thomas, P. Eng.

Earth Tech Canada Inc.

105 Commerce Valley Drive West
Markham, Ontario

L3T 7W3 Canada

p. 905.886.7022 Ext. 2308
f. 905.886.9494
Email: devan.thomas@earthtech.ca




