Q4b. Using AAM To Drive
The CIP

AMPLE

Asset Management Program
Learning Environment
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Capital Planning

CIP CIP
Project Financial
Content Model

| Initial CIP Strategic Business Plan |

| Workshops |

The AAM Model

CIP Execution

Project Management
Construction Management
Permit Management

Capital Program Management

CIP Control

Metrics
Cost control
Reporting
Outcomes management
Corrections & adjustments

| Final CIP Strategic Business Plan |

<

A

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

| O&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

AusIanun WYY,
Juswabeuey abpajmoudj/buiuiea snonunuo)d

PARSONS / GHD




Setting the Scene

o 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 ....
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CIP Validation

How do | know that | have:
 The right projects,

e Atthe right time,

e Atthe right cost,

 For the right reasons?
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CIP Validation Process

Basic
Level 1 CH—

Secondary
h Level 2 BRE

Advanced
Level 3
=» |CCA
Full
CLR — Confidence Level Rating h Business
BRE — Business Risk Exposure Case
LCCA — Life-Cycle Cost Analysis
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Confidence Level Rating Metrics

Best : Confidence
: I f )
Appropriate -|- D%l:::% g q — | Level Rating
Process CLR
70% 4+ 40 % o= o
— 0
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OUTLINE OF AAM QUALITY ELEMENTS AND SUB-COMPONENTS

(Tertiary level subcomponents are not shown)
1.00 ASSET MANAGEMENT PROCESS AND PRACTICES
1.01 Demand Analysis
1.02 Knowledge of Assets
1.03 Accounting and Costing
1.04 Strategic Planning Life Cycle

1.05 Capital Expenditure Evaluation Process
1.06 Business Risk Assessment and Management
1.07 Creation and Acquisition
1.08 Rationalization and Disposal
1.09 Operations
1.10 Maintenance
1.11 Work / Resources Management
\ 1.12 Review Audit (Continuous Quality Improvement)
2.00 ASSET MANAGEMENT INFORMATION

2.01 Primary Applications

2.02 Secondary Applications

2.03 Tertiary (Life Cycle) Applications

| 2.04 General Overall Information System Issues
3.00 DATA RATING

3.01 Primary Data

3.02 Secondary Data

\ 3.03 Tertiary Data
4.00 COMMERCIAL TACTICS

4.01 Core/ Non-core Activities ldentified

4.02 Packaging of Contracts

4.03 Specification Quality

4.04 Information and Data Availability
4.05 Contract Supervision (Contract Performance Monitoring)
\ 4.06 Contractor Selection and Assessment
5.00 ORGANIZATIONAL ISSUES
5.01 Life Cycle Asset Management Roles and Responsibilities
5.02 Business Asset Management Teams
\ 5.03 Overall Commitment
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OUTLINE OF AM QUALITY ELEMENTS AND SUB-COMPONENTS (continued)

(Tertiary level subcomponents are not shown)
6.00 PEOPLE ISSUES
6.01 Skills and Age Profiles
6.02 Attitude and Culture
6.03 Change Management Activities
6.04 Appropriate Skills
6.05 Appropriate Resources

6.06 Training Issues

6.07 Corporate Knowledge Management
7.00 TOTAL ASSET MANAGEMENT PLANNING/PLAN

7.01 Current Standards

7.02 Knowledge of Assets

7.03 Current Demands

7.04 Predicted Failure Modes

7.05 Consequences of Failure

7.06 Quality of Optimized Renewal Decision Making
7.07 Quality of New Works Programs

7.08 Quality of Operations and Maintenance Programs

7.09 Alternative Options Identified

7.10 Customer/Stakeholders Acceptance Surveys

7.11 Business Goals/Linkages to Total Asset Management Plans

PARSONS / GHD

“Quality”
Elements
to be

Considere
d



Quality Assessment

Process Data Element| Primary | Project
No. uality Element . _ Quality | Quality | Confidence
Q y Effectiveness| Quality Rating | Weightings  Level
1 |Existing Standards of Service 84% 84% | 84% 4% 3.4
2 |Knowledge of Existing Assets / Portfolio 63% 56% | 59% 12% 7.8
3 |Current Demands 78% 78% | 78% 8% 6.3
4 |Future Demands / Changes in LOS 85% 85% | 85% 10% 8.5
5 |Prediction of Failure Mode 77% 77% 77% 2% 1.5
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% 1.1
9 [Appropriateness of O&M Costs 75% 75% | 75% 2% 1.5
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 72% 72% 72% 5% 3.6
13 |Appropriateness of Economic Eval. Processes 70% 70% | 70% 5% 3.5
TOTALS 100% 72
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Weighted Gap Improvements

Quality Element

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 of proposed Maintenance Program
Appropriateness of Recurrent Budgets
Appropriateness of Renewal Solution Adopted
Assessment of capital cost estimates

Assessment of Benefits (Risk Reduction)
Appropriateness of Economic Evaluation

Processes
0%

2%

4%

6% 8%
Weighted Gap

10%

12%

14%
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Microsoft Excel - 03-35-R2 Magnolia - Renewal.xls

=81 x]

@j File Edit Wiew Insert Faormat Tools Data  ‘Window Help - ﬂ
DEE &LV R @ = £ 2 %) | g0 4Pp e - @),
Arial -0 - | B 7 U SE=EE B %, BN EE DA,
Al ~| =
12 Al B | C | D | E | F G H =
1 CLIENT: Orange County Sanitation District COMPRESS Renewal - F_
2 | COMMISSION: Initial Capex Evaluation Project ROWS SHOW BEST
3 | PROJECT: Magrolia Trunk Sewer Rehabililation WINS .
4] PROJECT HO: 03-35-R2 EXPAND ROWS Renewal - £
5
6 Overall Confidence Levels RENEWAL - RELIABILITY I MORTALITY MODEL Capex Projects
Element | Secondary| Primary P
No. Quality Element EﬁE;\crziﬁ Q[I)J?:I?ty Quality Quality Quality |Con
fi Rating |Weightings| Weightings
[ 8
9 Existing Standards of Service
10 ] 1.1 Customer Senice Standards Avallable & Complete 0% 0%
11 1.2 Detailed Folicies Regarding Rellability and Mortality B0% a0% 70% 10%
12 ] 1.3 Clear Understanding of Regulatons and LoS Reqguirements 0% 90% 90% a0%
13 1.4 Understanding of External Levels of Serice/Perormance Standards 80% B0% 80% 30%
14 1.5 Anpropristeness of Internal Design Standards 80% 90% 5% 10%
- |15 1 Existing Standards of Service 83% 06% 05 % 100% 4%
[ - 16
7 Knowledge of Existing Asset [ Facility
18 | 2.1 Appropristeness of Level of Asset Register Hierarchy (N a0% o0% 0% 10%
19 2.2 Cormponent Descriptions/Atnbutes 8% 76% 8% 0%,
20 | 23 Asset Condition Assessment a0% 25% 38% B0%
21 2.4 Aaset Performance/Rellabilty Recording Systerm 75% 70% 73% 20%
22 2.5 Understanding of links between condition and peformance a0% a0% a0% 10%
= |23 2 Knowledge of Existing Asset / Facility 55% 39% A7 %o 100% 15%
[ - 24
- |25 Current Demands
- 226 31 Understand of exdsting condition andfor reliability records 0% 0%
- |27 3.2 Abilihy to identify and understand reliability drivers 0% 0%
- | 28 3.3 Undearstanding of current rate of decay / reliability a0% 40% 45% 100%
= |29 3 Current Demands a0% 40% 45% 100% 5%
30

4[4 [» | w1 HELF 5 Renewal - Confidence LE;EI;{ Renewal - Chart (F‘QE]I £ Renewal - Chart (SQE) #

Ready

dise| | ME QWO HEBEEE || @2 YE
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CIP Evaluation Stages

Period Quality
Source (years) Rating
AMP 16-25 60%
E AMP 11-15 70%
10-Year CIP tl 6-10 80%
5-Year CIP 2-5 85%
Design Expenditure 1 90%
Approved

PARSONS / GHD
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BAP

60%

AMP /

CIP Validation

85%

|

Final Project Development

M

90%

Design Document

95%

\VAVA VYAV /

Construction

Setting "
the Hurdles BEQE
for
OCSD .
4 =
3 -
2 o
1 -

Timeto Start O

M

Commissioning & Handover

\/
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Project Operational

2006

50%

5%

80%

85%

2004

40%

65%

70%

5%
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BRE
(Business Risk Exposure)
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Recall: The Risk ( Criticality ) Metric

Current Probability
Risk | = X of
Cost Failure

Related to
Business Condition,
Risk Reliability
Exposure &
(BRE) Redundancy
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Evolutionary BRE Methodology

Basic
Level 1
Process

->

1 to 10 Matrix: CoF and PoF Point Score

Secondary | 1to 1,000 Co
Level 2 0 - 100+% PoF (Best Estimate)

Process

Advanced
Level 3
= Process

Full Economic Cost
Model X Accurate
Probability

16



BRE* 1 - Simple Approach

* Business Risk Exposure

High L 2 £
3 3 6 9 .
POF /
Like(I)ihood ° 2 4 6

1 1 2 3

CoF / Consequence of Failure
17
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Business Risk Exposure

Table 1
Consequence of Failure — Capacity Based Rating
CoF
Rating Description % Affected Level

1 Minor Component Failure 0-25% Asset Component Minor
2 Major Component Failure 25-50%  Asset Component or multiple min.
3 Major Asset 0-25% Major Asset or multiple compts
4 Multiple Asset Failure 25-50%  Facility or Sub-System
5 Major Facility Failure 50-100%  Facility or Sub System
6 Minor Sanitary System Failure  20-40%  Total System
7 Medium 40-60%  Total System
8 Intermediate 60-80%  Total System
9 Significant 80-90%  Total System

10 Total 90-100%  Total System

PARSONS / GHD
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Converting Likelihood to Probability

Years till Probability of
100% Sure  Failure Rating
Over 5 1.40
5 yrs 1.80
4 yrs 2.950
3 yrs 3.60
2 yIs 5.60
1yr 8.20

0 (now) 10.00
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Don’t Forget Redundancy

Level of Redundancy  Reduce PoF by:

50% Backup 50%
100% Backup 90%
200% Secondary Backup 98%

20
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E-d Microsoft Excel - BRE 1.0 Model {5x5 Matrix) Yer 4.xls - Iﬁ' |5|

J File Edit Wiew Insert Format Tools Data Window Help Adobe PDF -Iﬁ'lﬂ‘
| i -2 -8z u|EE=EE|s %, WaEE] J@@@‘
DEE SGRY | bR - o |@& 5 &2l il|mepos -3,
| =| With Backup
B | c | D | F [ G [ H [ 1 -

== , — -
| 2 | : 1 @ Business Risk Exposure Tool Calculator BRE 1.0 Model! (5 x 5 Matrix) Version 4.0
| 3 | ~— Licensed Client ** : Orange County Sanitation District

4 2005 CIP Validation Program

5
| 6 | Project Description:
| 7 | | Project No:
| & | Name/s of Assesor/s:
| 3| Date:

10

11 Consequence of Failure

12 m .
0z Description Percentage Affected Level E X a p | e .

14 Major Component Failure 25-50% Asset

13
| 16 |
17 Probability of Failure e Ve
18
1 Years to 100% Probabhility of Failure > 5 years |
20 Redundancy With Backup [
21| |Probability e — 0.50
22
| 23
24 Business Risk Exposure
23
26 Total BRE 1.00
7
28
29 This workbook forms part of GHD's Approach to Advanced Life Cycle Asset Management of Infrastructure & other assets.
3I:I It uses our TEAMGF ™, Quality Framework and Confidence Level Rating (CLR) & Business Risk Exposure (BRE) Techniques.
Thi= natantad nracacs is the Canurinht of GHO Py |0 4 Bonoed Streeat Swilnew Anstralia
14 415 PI1\BRE Caiculator [4]
Ready | | | | | |

Mstart| | 14 Oy & BAROBPOOPHaI@UAVOE Al SE NAEY SO QUE 26
“ @C:'I,Dcu:...l Dunca...l @F\MPLE...' @F\meric...l @Palram...l @Gnogle...l .D.dvan...l F'.dvan..."Mil:rn... @@\ﬁﬂﬁﬁg@@@@@&
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Ed Microsoft Excel - BRE 2.5 Model 3.xls

J File Edit “iew Insert Format Tools Data ‘Window Help Adobe PODF

J oria -0 - B U SEEE S %, B9 EE
DR el | smad - @z & tlilmeo -3,
23 j =| YWastewater
B [ = | E I F Ho[ o+ | ¢ [ & | L ]
1 @Il Business Risk Exposure Tool BRE 2.5 Model Version 3.0

Licensed Client ** : Orange County Sanitation District
2005 CIP Validation Program

Renewal / Reliability

b
Collection Systems / Pipelines and Structures

Consequence of Failure

Efement Ratinmg Score
Capacity of Azset (Fiveek) 20 F112,000
Period of likely failure (weeks) 20 $2.240,000

Repair difficuty

Under Critical Rail ! Freewsays

Potential for injury

Poszibility of desth

Example:
BRE Level “2.5

Potential for environmental damage Significant environmertal damace $342,720,000

Relative Impact Reductions Winstew ater | -

Total Consequence of Fai gg::?re 5342,720,000

Air Pollution
|26 | Probability of Failure
27
E Years to 100% Probability of Failure 3 years
|29 Redundancy Mo Backup
(30| |Probability 36.00%
EN
Ea
(33| |Total BRE $123.379.200
Hn|4 [» [pI[}Renewal Collection ¢/ Capacity Plant 4 Capacity Collection 4 Lewel of Service Plant £ Lewvel of Service Collection £ Fackors / | 4]
Ready | | | | | | [
#start| | 1] 5) & BROEPOOLS A l@LADED A% NABEYOHQUE 2o
+: I s ‘é
“ @C:\,DUE...I Dunca...I @QMPLE...I .ﬁ.meric...l @Palram...l @Guogle...l .ﬁ.dvan...l .ﬁ.dvan...IIMicru_" @ﬁﬂhﬁ)@@@@@@
22
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High CLR
Over 75

Medium CLR
60-75

Low CLR
Under 60

PARSONS / GHD

Project Decision Matrix

High BRE
Over 15

Consider Deferral,
Delay, Project
Break Up, and
Proceed with
Project using

Design Consultant
increase CLR

Medium BRE
5-15

Consider Deferral,
Delay, Project
Break Up, and
Proceed with
Project using
Design Consultant
increase CLR

Low BRE
Under 5

Consider Deferral,
Delay, Project
Break Up and

Cancellation

Consider Deferral,
Delay and Project
Break Up and
Cancellation

Consider Deferral,
Delay and Project
Break Up

Consider Mothball,
Delay, and
Cancellation

23



What Better Decisions
Can We Make Now?
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Work Undertaken in the 2004
CIP Validation Project

« 111 CIP Projects reviewed to CLR2 Level
o All projects assessed to BRE 1.5 level

e [nvestment Risk model used to rate top 15
— Value x BRE x CLR gap

« Top 15 CIP Projects reviewed to CLR3
level

25
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CIP 2004 — Results of CLR 2s

Existing Existing
CLR Projects Projects
Ratings New Projects Pre-Design In Design
0-20 1 1 1
20-30 5 — -
30-40 2 1 —
40-50 5 25 1
50-60 6 7 11
60-70 7 10 2
70-80 7 2 5
80-90 2 5 3
Over 90 — — 1
Average 53% 56% 66%

BAP Target 70% 80% 85%
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Number
of Projects

35

CIP 2004 — Results of CLR 2s

.| In Design (BAP 85%)

30

25

| New (BAP 70%)

Bl Pre-Design (BAP 80%)

20

15

10

5

=

0-20
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0o | =

20-30 30-40 40-50 50-60 60-70 70-80 80-90 Over

CLR Ratings

90
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Results Achieved through the
2004 CIP Validation Project

All projects assessed & recommendations made
for:

o Potential to defer
 Break up project
 Need for Future analysis

Results:

e $153 million in project deferrals or deletions
has been identified in next year's CIP budget

PARSONS / GHD
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Savings Achieved through the
2004 CIP Validation Project

Savings of $25 million:

e $ 23.5 million project costs eliminated and
$ 1.9 million interest charges, also

« $ 6.8 million interest charges were saved
by deferring additional low risk projects

Note: savings apply only to the 10 of 111 CIP projects
reviewed

PARSONS / GHD
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Asset Managen
Capital Improve

$ Millions

ent Effects on
ment Program

(current dollars)
$350
[ Repl, Rehab & Refurb
$300 A Bl Additional Secondary

$250

CIGWR System
[ Base CIP Growth
= O&M Approx

$200

$150

$100 T [ iapem

e S

$0 7 I
2003 2010
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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

¢ 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
Improve those next year ..
Follow the continuous improvement proposition..

32
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