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Basic and Advanced AM Process UMA | AECOM

) h Collect Data
Existing Asset Knowledge Measure Performance

Basic Prepare Asset
Identify Levels of Service AM Cycle Management Plan

Assess Financial

Predict Demand Cashflows

Identify Optimum Solution
4 Advanced

Assess Condition,
Measure Performance Evaluate/Select

Treatment Options

Assess Risks
of Failure




UMA

Asset Management Framework
Described in terms of seven questions:

2) What is it worth?

and expected remaining
service life?

4) What is the level of service expectation, and
what needs to be done?

5) When do you need to do it?
6) How much will it cost and

/) How do you ensure long-term affordability?

* NRC National Guide to Sustainable Municipal Infrastructure




What do you have and where is it? "™ |

 Municipalities and utilities own assets that
are geographically dispersed

 GIS should be used to manage the
Inventory of these Iinfrastructure assets
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GIS and Asset Management Sl

GIS helps store, manage, analyze,
manipulate and visualize spatial data

GIS can also relate non-spatial database
records to a physical location

Many municipalities only use GIS to assist
administrative functions (as-built record
keeping)

Need to recognize the benefits of spatially
enabling Infrastructure asset data




UMA | AECOI

Infrastructure Asset Data

e |nfrastructure asset related data Is often
stored in multiple disconnected databases




UMA | AECOI

GIS Integration

 Asset inventory at core of all systems
e [ntegration of infrastructure asset databases

Supervisory Contral and
Data Acquisition
(SCADA)

Management System
{CMMS)




GIS Integration Benefits

e Enables answers to core asset
management questions related to
condition state and risk:

— Locate water mains in poor condition whose
failure will impact high volume water

customers

Locate sewers with high probability of failure
and relate to very important roads (i.e. high
traffic volume and no diversionary root)

Locate water/sewer assets at risk of failure
and relate to environmentally sensitive areas

— Etc, etc...




GIS Integration Barriers o

 Need to integrate data from many systems
In order to accomplish many AM goals

e Problems:

Antiquated database platforms (not ODBC

compliant)
Data not assigned to individual assets
Inconsistent asset delineation

No common identifiers to tie information from
one system to another




Common Asset Number sl

All system databases need a common
Asset Number to tie information together

Meteorological
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Envirenment Canada Manthly
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What i1s an Asset Number?

Unique, permanent
identifier applied to
asset

Required to link
Information from other

systems to asset data
in GIS

Delineation should be
conducive to asset
management best
practices




Asset Number same as Record ID? YMA

e GIS ‘objects’ are typically assigned a unigue
database Record ID that are often used for
Asset Numbers

e Problems:

— Record ID i1s often an ‘Auto Number’ that can
change when data is moved from one database
to another

— GIS objects do not always have the same
delineation as required for asset management
best practices




UMA

‘Vertical’ Asset Type
 Pumps or manholes are typically represented
In GIS by a point object
e Point objects cannot be reduced any farther,
therefore Record ID may be adequate for an

Asset Number, as long as it Is permanent




‘Linear’ Asset Type Sl

Sewers, roads and water mains are typically
represented in GIS by a linear object

Best management practices dictate asset
delineation (e.g. sewers managed manhole-
to-manhole)

Problem: Linear objects are often “split” to
represent changes in property such as
material

Result: When GIS object is split, new Record
IDs must be assigned and causes lost
database connectivity




Linear Asset Splitting

O GISID =312

INSP_ID '._ ASSET_NUMBER CONDITION

20011215

GISID=1012 GISID=1013 GISID=1014

CONCRETE CONCRETE

INSP_ID . ASSET_NUMBER CONDITION

20011215




Linear Asset Numbering Methods YMA

o Alternative 1.
— Don’t split linear assets for changes in properties

— Predominate properties rule (i.e. 80% Concrete
and 20% PVC, value of Material is set to

“Concrete”)

— Could use “Dynamic Segmentation” for changes
In properties, though it is complicated




Dynamic Segmentation

A point event table contains many point
events. Each point event has a route
location.

Y
RID | Mile

A101 12 An event is a row

A101 | 7.5 in an event table.
' An event has a

route location
(either point or line).

Y
A route is a polyline Route A101 A i
feature with m-values.

0.0

The identifier for each route is stored in any
numeric or text field.

L
RID | from M | To M

A101 1
A101 ] 9
A101 15 20

!

A line event table contains many line events,
Each line event has a route location.




Linear Asset Numbering Methods Y™MA

GISID =312

e Alternative 2:

— Split linear objects for —covereTe
each change In v o Coruwems owE conormon
property
— Maintain a single
Asset Number for ASSET NUNBER25.005 ' ASSET NUMBER - 5005
each segment within CONCRETE __—PVC  CONCRETE
asset delineation

1001
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What Is the acceptable level of risk? UMA

 Critical step in asset management involves
categorizing and prioritizing assets
according to consequences of failure

 Understanding consequences of failure is
often referred to as ‘Risk Modeling’

* Risk Modeling considers many aspects of
fallure consequence including

e Often references in terms of direct cost
(economic) and indirect cost (environmental
and operational) factors




UMA

Direct and Indirect Cost Factors

» Direct cost factors are typically derived from the
properties of the infrastructure asset:
— Size
— Material
— Depth
 |ndirect cost factors are typically derived from
contributory variables:
— Soll type
— Vehicular traffic volumes and patterns

— Proximity to structures, environmentally sensitive areas,
high profile areas, etc.

— Operational significance




GIS and Risk Modeling Sl

GIS can perform attribute data queries
which enables direct cost factors to be
derived from the infrastructure asset
Inventory

GIS can also perform spatial analysis
which enables indirect cost factors to be
derived by establishing spatial
relationships between separate map
features




Spatial Relationships

e |[ndirect cost
variables from
polygon area
assigned to
assets through
spatial analysis
In GIS

\ Segment touches "Poor Soil* polygon, ____:__._.;_-_-;;'_::?;;f:""
— therefore POOR_SOIL_SCORE of 5is { % \
~ applied




Typical Indirect Cost Data Requirements
— Water and Sewer Infrastructure

e Data Is not included as asset attributes, It Is
maintained as separate GIS features:

— Poor solil polygons
— Road centerlines with traffic count (ADT) and

UMA

Importance ranking
— Building footprint polygons
— Railroad centerlines

— River or water body polygons

 Advantage Is that these features can be used
for risk models of many asset types




Indirect Cost Data Requirements YMA

e Some data can initially be quite coarse, coarse
data can be refined later to improve the validity of
segment level risk assessment
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Risk Factor Calculation

e Define the
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Risk Factor Calculation UMA | ALCOI

e Derive a GIS workspace or geo-processing
model to calculate risk factors




1S premp3 Bury

Py uosbing

i | 3
I AcademyRd - [
i ) i

STREET_NAMES
Water_Main_Criticality_Index
N 40 to 81.1108
20 to 39.9999
N 101019.9999
110 9.9999
AIRPORT
STREET_ROW
[#/ RAILROAD
CITY_OUTLINE

————

R

Kenaston Bjvd
Lenaston |

-
pad 88ip




Risk Models need Reality Checks “M?

May be complex and offer unique insight into
financial, environmental, and operational

exposure

But remember the concept is simple, Truth
your Risk Model and make sure the following
groupings emerge clearly:

1. Things that can never happen

2. Things that | wouldn’t want to happen very often
3. Things that can easily be managed
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Risk Model Output

UMA

Risk models for water and sewer infrastructure
form the fundamental basis to:

Prioritize which assets to rehabilitate first given equal
levels of deterioration

Establish formal policies around what level of
deterioration should be permitted to occur on a

discrete segment level based on the unique segment
level consequences of asset failure



Thank you
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