Doing the best we can
— Oor are wege

Using CCTV Data to create optimised
Asset Management Plans

Ann Pugh, Innovyze
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Overview

Three simple questions

« How much do we spend on CCTVe
 What do we do with this data?¢
* |s there a better option?



How much stormwater network is there ¢

Electoral Boundaries Map of Victoria L4 79 C O U n C i I S i n Vic

showing Municipal Council Structures
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=g B * Roughly 1/3' highly

N = urbanised
P e AT  No freely available data
i et g on stormwater lengths
TR T - + ABS 2003 - 75,600 km

Al e sealed roads in Vic

 Not all have drains, but
some will have both sides

« Say 100,000km drainage
network
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Source: Victorian Electoral Commission, November 2016




« Assume:

What do we spend on CCTVe

* each council between 10-
20km per annum

« CCTV rates $6 per metre
* As a state we spend

between $5-$10 million pa
in dafa collection

o
« What does it cost to furn
this info action¢

« How can we use this for
effective managementze



An "Asset Management Plan” plan

Current Asset
Condition

Required Levels
of Service

Risk and
Criticality
Assessment

Asset
Management




Step 1: Current Asset Condition

» Lots of questions ... »
« Where is it2 ;
* How big is it
« What is it made of?
« How old is it¢ g e
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« What do we do with

» Known unknowns 2 [ e
 Unknown unknowns ¢ ¢ gl PITEE




Step 1: Current Asset Condition

» Lots of questions ... i
 Where is it¢ ,
* How big is it
« What is it made of?¢
« How old is it2 o e
« What is its functione [
« What is its value? { . Sn CondutB
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Step 2: Required Levels of Service

 Mandated by legislation or customer expectations

« Assessed numerically (i.e. with a model)

» Will identify additional data collection requirements
* Inverts, connectivity
 Different types and detail of model - fit for purpose

« Can be used to assess function
e.g. storage vs conveyance

* The current function performed by an asset may not be
what it was designed to do - this may affect the
replacement cost.



Levels of Service are a scenario
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An "Asset Management Plan” plan

Data
Collection
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Current Asset
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Risk and Criticality Assessment

» Risk and Consequence

» Design storms have exceedence probability (RISK)
« Consequence can be predicted from a model

« Complex, multi criteria analysis is becoming more
common.
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An "Asset Management Plan” plan
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An "Asset Management Plan” plan
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How does CCTV help?¢

Current Asset

Historic CCTV Condition

Data
Collection
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How does CCTV helpe
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How does CCTV help?¢
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How can CCTV help moree

Current Asset

Historic CCTV Condition

Data
Collection
Strategy

Required Levels
of Service

NN gelale
Criticality
Assessment

Feedback Loop Asset
Management

Hydraulic
Model




What should we CCTV next
vear — and whye



Common logic flaw with CCTV expenditure

Typical CCTV
program generation

Budget
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Common logic flaw with CCTV expenditure

Typical CCTV
program generation

CCTV our BUeigE

known worst
assefts

CCTV those we
think are bad

CCTV
that are

probably bad
=S
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Results

CCTV proves
condition is

bad and
action needed




Common logic flaw with CCTV expenditure

Typical CCTV Results
program generation

CCTV our Budget CCT\é.ErJ.rov.es
known worst q conditionis  pE—.
Still know nothing about our

vunknowns,
CC and
gl have no evidence that our

assumptions regarding our other &
assets are sound

l End of
money

|

maintenance/
watch list




A better approach may be to consider cohorts

% of network

m 1960's CONC = 1980's CONC
= 1980's CONC UNDER MAJOR ROAD = 2000's CONC
® UNKNOWN AGE CONC
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A better approach may be to consider cohorts

% of network

Va

Alternate CCTV program

m 1960's CONC = 1980's CONC
= 1980's CONC UNDER MAJOR ROAD = 2000's CONC
® UNKNOWN AGE CONC

= 1960's CONC = 1980's CONC
= 1980's CONC UNDER MAJOR ROAD = 2000's CONC
= UNKNOWN AGE CONC
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This may refurn some:

boring videos,
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This may refurn some:
boring videos,
surprises,




This may refurn some:
boring videos,

surprises, maintenance Issues




This may refurn some:
boring videos,

Most importantly it will return
data
Which we can furn into

information
T
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Create a body of evidence for a cohort

* Use observations to create a failure curve
» Use that curve to predict remaining life of other assets
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Create a body of evidence for a cohort

Pipe Class

e Use observations to create a failure curve

Likelihood of fallure estimation

Fixed age boundaries

» Use that curve to predict remaining life of other assets
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Create a body of evidence for a cohort

« Use observations to create a failure curve

» Use that curve to predict remaining life of other assets

Likelihood of fallure estimation
vC

Fixed age boundaries
Q! Lise % probahility of failu
Add || Remave Hefresh

@) se incident data tor ifetim

| Get lifetimes
! lUse eandition data for lifetime 5

Qutcome is an “Evidence
Based” estimate of life for every

single asset in your network
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But how does that help@




Complete dataset for estimate of life

Two major benefits:

» Asset Valuation and Depreciation

» Assessment of optimal replacement window



Optimised Asset Renewals

Based on our other assets we can:

« Statistically estimate failure tfime for each asset
» Include the marginal cost

« Compare the maintenance requirement
 Include the Risk and Operating Costs

To derive totdl
ownership
cost for each
asset

Which we can
use to determine
the optimal
replacement
time

A
=== Capital Cost === Maintenance Cost Operating Cost

Marginal Cost==Risk Cost === Total Ownership Cost

Opftimum

Present Value

Years to Replacement
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You can then predict the optimal life cycle cost
of your network

Baseline Replacement Cost

B RCP AT mvce o oe BCAS pcoBsR [ L= BPE ape BER | Cap B HOPE ace ose O RrPM
00000

25500000

28000000

230000004

10000004

15000000

18000000

17000060

1HD0000C -

150000004

1000000

1300000C

12000000

11000000

Pl

FO0C000 4

L00000+
3000000
o4 —
000000 p < d
—
a —
LD — P —
oLt — - e 7 y — -
203 ik 223

T
o -
' =

It

Ny
I
“m



The value of CCTV can be
demonstrated in:

Improved long term financial
forecasting and,

stfrategqies,
that result In a reduction of risk.
Thank you, questions ¢




