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8. ASSET MANAGEMENT

In keeping with the City of Guelph’s commitmentsigstainable growth and asset stewardship, an aitegr
component to this Master Plan is the establishroEtdols to better manage linear water and wastwat
assets over their life cycle. Through the develepihof the Master Plan, the City’s decision-making
process was documented and captured in thesettoelssure a consistent and defendable evaluation of
each asset. In addition, the information neededupport the decision-making process was also
evaluated and data capture strategies developezhdare that both existing infrastructure and the
infrastructure proposed in this Master Plan cami@aged by the City and support appropriate funding
levels for rehabilitation and eventual replacemelntis envisioned that the steps detailed in gastion

will form the basis for a comprehensive asset meamemt plan that will used to maintain expected

service levels and mitigate risk of failure for @lty-owned infrastructure.

8.1. Asset Prioritization Strategy

Documented in Appendix H1 is the algorithm devetbfer the prioritization of the City of Guelph’s
linear assets. The algorithm details how decisiegsrding the management of linear assets are made
and what data is currently available in supporthoise decisions. Based on discussions with Ciff st
the algorithm for Guelph’s linear assets was usethé development of a Capital Asset Prioritization

System (CAPS), and can be further used within thgscapital budgeting process.

During a workshop with City staff, parameters,anisa and weighting factors were established touatal
and eventually prioritize the requirements of Gh&gdinear water and wastewater assets. The owcom
from this workshop established the approach fordénelopment of the algorithm that would be used in

the final prototype application.

The application is intended to generate a Pridkition Number (PAN) for each asset. PAN is a numbe
that rates assets in relative priority based oir ttwndition, performance and risk associated Vaiture.
An asset is rated on a number of parameters (¥¢nga score (Y) and weighted (Z). The product 8f Y
is the PAN score. The sum of PANs for all paramsetepresents the overall PAN for each asset. BAN

calculated as follows:

PAN=YvZ
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The total PAN score or the overall PAN score forageet or network of assets will assist in prinintg
the assets so critical assets are addressed fidstezels of service are maintained or improvedain
financially sustainable manner. Higher numbergasgnt a higher priority. Both linear water and

wastewater assets are evaluated with the followargmeters:

+ Condition — The current physical condition of the pipe

+ Performance — A measure of a pipe’s ability to operate/perfasrequired to meet customer

needs
+ Risk — Impact due to loss of service and the likelihobéhilure
8.1.1. Linear Water System Assets

Each parameter is evaluated and ranked based omiaen of criteria. The criteria were discussedwit
City personnel and a scoring system and range waslaped to ensure the Prioritization Asset Number
(PAN) calculated will identify watermains at a highrisk of failure. Figure 8.1 below identifieseth

parameters, criteria, score ranges, and weigh#éomifs used to develop PANSs for linear water assets

Earth Tech Canada Inc. Pagel4l



Guelph Water and Wastewater Servicing Master PBRINAL REPORT

Condition:
Remaining Calibration Total Breaks Total Condition Condition
Service Life List + + Breaks / km Weight Score
(1-5) (1-5) (1-5) (100) (400-2000)
— _
—
(4-20)
Performance:
Hydraulic Material & Conformance Performance Performance
Capacity + Diameter to Standards * Weight Score
(1-5) (1-5) (1-5) (400/3) (400-2000)
— s
YT
(3-15)
Risk:
Hydraulic Land Use Customer Accessibility Probability of Risk R —
Impact + + | Sensitivity * Failure * Weight ( 80-2000)
(1-5) (1-5) (1-5) (1-5) (20)
(1-5)
~ N _/
NV
(4-20)

PAN Score = 880 - 6000

Figure 8.1 — Water PAN Calculation Criteria

The water PAN scores will range from 880 to 6000e higher the PAN the more critical the statehef t
asset, or the higher in the prioritization sequetheeasset will appear. The maximum PAN may change
as the City’s scoring/weighting system evolvesr i@ the City has decided to provide equal wetght
each of the criteria, and the same maximum scanesdch parameter. Criteria and weighting factors
may change as Guelph’s data collection programsnzarthgement philosophies evolve, or as operation
and management of the system changes. Care dimtddten if PANs are compared from one year to the

next. Appendix H1 further describes how each gateis evaluated, calculated and scored.
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8.1.2. Linear Wastewater System Assets

Similar to linear water assets, each sewer paranigtevaluated, calculated and ranked based on a
number of criteria. Each criterion was discusseth whe City of Guelph and the following scoring
system/range was developed. High PAN numbersifgleathigher risk or impact of failure associated
with that asset. Figure 8l#low identifies the parameters, criteria, scoreges and weighting factors

used to develop PAN scores for linear sewer assets.

Condition:
Remaining WRc Inflow / Maintenance Conformance Condition Condition
Service Life | + Grade + Infiltration + List + | toStandards || * Weight = Score
(1-5) (1-5) (1-5) (1-5) (1-5) (80) (400 -2000)
— S
—
(5 - 25)
Performance:
Hydraulic Depth Conformance Main Performance Performance
Capacity + + to Standards + Blockages * Weight = Score
(1-5) (1-5) (1-5) (1-5) (100) (400 - 2000)
— _
—
(4-20)
Risk:
e N
Road Accessibility Hydraulic Diameter Probability Risk .
Class i(Els é)s +| Due to Depth |+ Capacity |+ *| of Failure [* Weight ’(qg(? ig(())[)e)
(1-5) (1-5) (1-5) (1-5) (4-20) 4)
N )
—~
(5-25)

The current maximum PAN that an asset in the wadwsystem can attain is 6000. The higher the

PAN the more critical or higher in the prioritizati sequence it will appear. We note that the mamm

PAN Score = 880 - 600

Figure 8.2 —Wastewater PAN Calculation Criteria
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PAN may change as the City’s scoring/weighting esysthanges so care should be taken if PAN's are

compared from one year to the next.
Appendix H1 further describes how each criterioaevaluated scored and calculated.

8.2. Condition Assessment Strategy

Condition assessment is the technical assessmetiteophysical condition and current operational
performance of an asset. A condition assessmagmbagh should use a systematic methodology to
produce consistent, relevant information about aset and provide sufficient information at the
appropriate point in the assets lifecycle to allmformed asset planning and management decisions.
Condition assessment approaches can range frompéesapproach which groups major classes of assets
such as roads or pipe networks and treats thesaaset “pool” of assets’ (sometimes referred t@ as
“Top-Down Approach”), to more sophisticated apptoes using multi-faceted ranking systems,
destructive and non-destructive testing and priesidbols such as condition decay trends. Theyarsl

of condition includes the evaluation of structuradlicators (the physical condition of an asset)] an
performance indicators (most commonly the capadgity could include other indicators such as water

quality or odours).

For the City of Guelph, the intent was to establisétrategy for water and sewer condition assegsimen
and the condition information required to suppoRS, when the information would be best utilized an

most useful, and how it will be applied to makegutive decisions on asset renewal.

To assess the current condition and predict thedutondition and maintenance and renewal neeés, th
CAPS tool outlined above was utilized and furth@veloped beyond Technical Memorandum #1
(Appendix H1). The CAPS application is capablgefforming life-cycle analysis on an asset-by-asset

basis. The features include:
+ Calculation of PAN trends for asset categories owvee, thereby permitting the projection of an
asset’s PAN into the future,

+ Establishment of “set points” of PAN, whereby relitdiion or replacement of an asset is

triggered based on PAN scores

CAPS embodies a condition rating and prioritizatggstem that incorporates the physical conditioarof

asset, but also performance indicators as theyssidsactional adequacy. The Condition Assessment
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Strategy documented in Appendix H2 results from #sset evaluation and prioritization strategy
developed as part of Technical Memorandum #1 (AgpeH1), and as designed specifically to support

Guelph’s established decision-making approach.

City of Guelph staff selected condition, performanand risk parameters to help prioritize asset
replacement and rehabilitation planning as showRigures 8.3 and 8.4 for the water and wastewater

assets respectfully. The data requirements nded&hAPS are also illustrated.
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Figure 8.3 — Information Flow Diagram for Watermain PAN Scores
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Figure 8.4 — Information Flow Diagram for SewermainPAN Scores
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As illustrated by the figures, condition assesswdat linear systems are based on the collection of
various pieces of data, including: material, sid&arfeter), age, depth, soil type, and the number of
watermain breaks or sewer blockages per kilometerypar. Through the analysis of this data within
CAPS, trouble areas can be determined and alteenaitéasures can be implemented to provide the most
cost effective means of improving an asset (i.babditation programs, maintenance programs, or
replacement if necessary). Data collection aatiwitshould always be coordinated with ongoing

refinement of the overarching strategy (CAPS) tsuea that it continues to meet the City’s needs.

The collection and maintenance of this data requstaff to undertake several activities at keyriaks
over the life of an asset. This involves capturamgl analyzing standardized condition assessmeat da
that will help confirm if an asset is achieving tthesired level of service, is exceeding it, othi asset

might fail prematurely. These recommended acgsiire documented in Appendix H2.

8.3. Asset Management System Specifications

The City of Guelph recognizes that from a socialimnmental and economic standpoint, one of the
most important issues faced in the water indusiday is sustainability. Sustainability dependstroe
visibility into and access to real-time and histalioperations data. With this data, water andeveeter
companies including municipalities can collect, lgp@a and disseminate information in a timely manner

leading to critical, informed and cost effectivedens about how to effectively manage their asset

The objective of the third phase of the Water [bstiion and Wastewater Conveyance Asset
Management portion — “Asset Management Specifinatveas to document the key information sources
and data collection and information sharing requaats so the City can continue to support CAPS, or
develop specifications upon which commercially &l#de software can be procured that, at minimum,

duplicates CAPS functionality.

Successful planning, selection and implementatioa management system enables a utility to better
integrate processes and systems, improve efficiandyeffectiveness, and improve data availabibity f

informed decision making, scheduling, resourcing @aporting.

There are numerous management system software geclkevailable on the market today however

implementing available software has often met witdilure and disappointment.  Successful
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implementations require the planning and documiemtadf business requirements and specifications,
rather than implementing the most popular brandaffware and having software requirements dictate

business processes.

The City of Guelph may choose to maintain datandicated in the data sources shown by Figures 8.5
and 8.6, and continue to maintain the CAPS apjticat However should the City decide to investigate
commercially available software, it is recommentteat the City undertake a formal review and setecti

process. As a minimum, the system should havéotlmeving functionalities:
+ Predict asset needs based on analysis of obseowelition, performance and risk as established
within this project (CAPS — TM#1, in Appendix H);
+ Prioritize asset replacement/rehabilitation ondghmme basis;
+ Forecast lifecycle needs based on trends as docadenTM#2, in Appendix H;
+ Calculate related capital costs;

+ Integrate with the data sources (Figure 8.5), aatd listed (Figure 8.6).
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Figure 8.5 — City of Guelph Data Sources and Waterain Data Metrics for Asset Management
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Figure 8.6 — City of Guelph Data Sources and Sewemin Data Metrics for Asset Management
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8.4. Water Distribution and Wastewater Conveyance Assetlanagement Summary,

and Budget Estimates
In the Asset Management component of the City oflGhis Master Servicing and System Optimization
Study, the three (3) Technical Memoranda summariaiedve and attached in Appendix H, have

accomplished the following:

+ Documentation of the algorithm of how decisionsraeale today
+ Identification of data currently available and resfive data sources

+ Development of a prototype database applicationtdsis/refines/and demonstrates the decision

making algorithm for linear asset prioritization

+ Development of a condition assessment strategiioglthe same data as the CAPS algorithm

which enables trending over time to project ang fpeédict future levels of reinvestment

+ Documentation of the minimum requirements from sseamanagement system that will support

the City’s needs

Recognizing that the City’s infrastructure will cliee and evolve over time, the following sections
provide recommendations on the minimum requiremehtle business processes needed to support the
replacement prioritization and condition assessmséiategy, implementation options, and estimates of

the required resources for each.

8.4.1. Requirements of an Asset Management System
8.4.1.1. Data Collection Requirements

Whether the City chooses to implement their assatagement strategy by opting to maintain the CAPS
application or by investing in commercially availoftware, data collection will be an essentaktfor

successful implementation.

Phase 2C/D Asset Management Technical Memorandupu#ides the watermain and sewermain data
elements, completeness, time dependency, updaieeiney, data sources, and recommendations for
updating and maintaining the necessary informatiorthe City of Guelph’s documented prioritization

decision making algorithm. Tables 8.1 and 8.2 pl®vhe basis for a data collection and review

program.
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Table 8.1 — City of Guelph’'s Current Watermain Assé Information Required for Condition

Assessment and Prioritization

Asset Data % Complete / Regular Update Data Source Comments
Requirements  Number of Review and Frequency
Records Update
Required
Installation 93% No N/A GIS/ Maintain data in both GIS
Date Hydraulic and the Hydraulic Model
Model
Material 93% No N/A GIS/ Maintain data in both GIS
Hydraulic and the Hydraulic Model
Model
Diameter 94% No N/A GIS/ Maintain data in both GIS
Hydraulic and the Hydraulic Model
Model
Length 94% No N/A GIS/ Maintain data in both GIS
Hydraulic and the Hydraulic Model
Model
Expected 93% (based | Yes Review Currently Can be maintained in GIS
Service Life on material Annually CAPS for example
and
installation
date)
Soil 332 assets No Review Excel Data was provided in
Conditions with Annually Excel, but should be
documented maintained with other
soil conditions asset information in GIS
for example
Operational 140 assets on| Yes Review Excel Data was provided in
Input Operation’s Annually Excel, but should be
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h

Asset Data % Complete / Regular Update Data Source Comments
Requirements  Number of Review and Frequency
Records Update
Required
calibration list maintained with other
asset information in GIS
for example
Breaks 555 assets | Yes Review GIS shape file| Breaks should be
with a break Annually and Excel maintained in one locatio
history such as GIS, and should
be attributed to the asset
ID
Head Loss 93% Yes Review / Hydraulic Calculated by the
Calculate Model Hydraulic Model
Annually
Network 94% Yes Review / Hydraulic Calculated by the
Vulnerability Calculate Model Hydraulic Model
Annually
Land Use 100% No N/A GIS shape file  Land use infatiom is
attributed to each asset
through a spatial join
Road Class 100% No N/A GIS shape file  Road Clafssrimation is
attributed to each asset
through a spatial join
Central 82 assets No N/A GIS shape file| CBD information is
Business Area| listed in the attributed to each asset
CBD through a spatial join
Priority 100% (59 No N/A Excel Data was provided in
Service high priority Excel, but should be
customers) maintained with other
asset information in GIS
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Asset Data % Complete / Regular Update Data Source Comments

Requirements  Number of Review and Frequency

Records Update
Required

for example, and

attributed to individual

assets
Accessibility 85 assets with No N/A Excel Data was provided in
accessibility Excel, but should be
issues maintained with other

asset information in GIS
for example, and
attributed to individual

assets

Recommendations for Watermain Data Collection and Bview

Installation dates, material, diameter, and lengtle, maintained in both GIS and the hydraulic
model, and were generally complete. This datalghioe reviewed on a regular basis to address
data gaps, consistency between GIS and the mattkloaaddress anomalies such as PVC pipe

with an install data prior to reasonable instabiatiime.

Expected service lives are an estimate based orhigtherical condition and performance of
groups of materials. The estimated service livesukl be reviewed annually to ensure they
reflect typical service lives.

Soil conditions, operational input, priority semicustomers, and accessibility are condition,
performance and risk information assigned to asthets should be considered with a higher
priority. Because these data items are not agpéctor all assets, this data should be reviewed
by operations staff on a regular basis to enswerdédtords are consistent with what is known and

observed in the field.
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» Breaks data and reactive maintenance informatidine breaks reporting process should be
reviewed to ensure that the data associated wathkisris tracked against the assets and is tracked

in one common location.

» Head loss and network vulnerability are data itémas are calculated within the hydraulic model.
These data items should be re-calculated regukslyhe model and supporting asset data is

updated.

* Land use, road class, and central business arashdatbeen assigned to linear assets through a
spatial join. No data collection is required hoeevhe spatial joins should be updated with
changes to the shape files or addition of assets.

Estimated resources for regular internal review, and maintenance of watermain data: 0.5 FTE/year

Table 8.2 — City of Guelph’s Current Sewermain Asdelnformation Required for Condition
Assessment and Prioritization

Asset Data % Complete / Regular Update Data Source Comments

Requirements Number of Review and Frequency

Records Update
Required
Installation Date | 99% No N/A GIS/ Maintain data in both GIS
Hydraulic and the Hydraulic Model
Model
Material 93% No N/A GIS/ Maintain data in both GIS
Hydraulic and the Hydraulic Model
Model
Diameter 100% No N/A GIS/ Maintain data in both GIS
Hydraulic and the Hydraulic Model
Model
Length 100% No N/A GIS/ Maintain data in both GIS
Hydraulic and the Hydraulic Model
Model
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Asset Data

Requirements

% Complete / Regular Update Data Source

Number of Review and Frequency

Comments

Records Update
Required
Expected Service 93% (based | Yes Review Currently Can be maintained in GIS
Life on material Annually CAPS for example
and
installation
date)
WRc Condition | 0% Yes Review To be Dummy tables were
Rating Annually determined created in CAPS to
support future collection
this information
Inflow and 0% Yes Review To be Dummy tables were
Infiltration Annually determined created in CAPS to
support future collection
this information
Maintenance 0% Yes Review To be Dummy tables were
Frequency Annually determined created in CAPS to
support future collection
this information
Depth of Flow 100% Review / Hydraulic Calculated from data
Calculate Model available from the
Annually hydraulic model
Ground 100% No N/A GIS/ Maintain data in both GIS
Elevation Hydraulic and the Hydraulic Model
Model
Invert Levels 100% No N/A GIS/ Maintain data in both GIS
Hydraulic and the Hydraulic Model
Model
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Asset Data % Complete / Regular Update Data Source Comments

Requirements Number of Review and Frequency

Records Update

Required
Main Blockages | 0% Yes Review To be Dummy tables were
and Dates Annually determined created in CAPS to

support future collection

this information

Road Class 99% No N/A GIS shape file Road Clagzindtion is
attributed to each asset

through a spatial join

Central Business| 73 assets No N/A GIS shape file| CBD information is

District listed in the attributed to each asset
CBD through a spatial join

Environmentally | 60 assets No N/A GIS shape file| ESAs attributed to each

Sensitive Areas | listed in the asset through a spatial jo|n
ESAs

Recommendations for Sewermain Data Collection and é&view

* Installation dates, material, diameter, lengthugoelevation, and invert levels are maintained in
both GIS and the hydraulic model, and were genemgliite complete. This data should be
reviewed on a regular basis to address data gapsistency between GIS and the model, and to

address anomalies such as PVC pipe with an irdstal prior to reasonable installation time.

» Expected service lives are an estimate based orighierical condition and performance of
groups of materials. The estimated service livesull be reviewed annually to ensure they

reflect typical service lives.

* WRc condition ratings are a future data item, whikl City wishes to include in the asset
prioritization decision making algorithm. A datallection program is required.
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» Inflow and infiltration, maintenance frequency, amdin blockages data are incorporated in the
prioritization algorithm; however the data was mehilable to support the application. Data
format, and data collection is required. This mation is assigned to assets that should be
considered with a higher priority. Because thest@ dems are not applicable for all assets, when
available, this data should be reviewed by opematistaff on a regular basis to ensure that

records are consistent with what is known and ofeskin the field.

» Depth of flow is calculated within the hydraulic ded and should be re-calculated regularly as

the model and supporting asset data is updated.

» Road Class, Central Business Area, and Environrihgi@ansitive Areas data has been assigned
to linear assets through a spatial join. No dafléection is required however the spatial joins

should be updated with changes to the shape filaddition of assets.
Estimated resources for regular internal review, and maintenance of Sewermain data: 0.5 FTES/year
Estimated resources for internal data collection programsfor WRc Condition Ratings data: 1.0 FTEs

8.4.1.2. Regular Review of Decision Making Process

The City should regularly review their decision-nmgkprocess and discuss inclusion of new parameters
such as water quality parameters, and eliminatiohistorical and irrelevant parameters as mutually
agreed upon by decision makers. The selected raameay system should be flexible enough to

incorporate the City’s changing and developing meguoents.

Estimated resources for regular internal review, of decision making process and parameters. 0.12
FTE/years (Based on 15 staff conducting a 2 day workshop annually)

8.4.2. Strategy Implementation Options

The City should also consider the merits of addingncial reporting to their water distribution and
wastewater conveyance management system. If tly cinsiders financial reporting with the
management system to be appropriate, the lineéerayasset data utilized in Guelph’s CAPS applicatio
or future management system software can be fudiesloped to perform calculations to generate cost
reporting and reserve forecasting for asset manageand PSAB 3150 reporting requirements. This has

already been developed and is being used by otheicipalies (e.g. the Region of Peel).
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Option 1: Maintain and utilize the exiting prototype CAPS application

The application has been developed in Microsofte&scbecause it is a relatively simple platform for
most users to work with and is available on moss.PThe application can be maintained, updated and
operated internally. A support agreement for upsiad the functionality of the application and tlza is

also an option.

Estimated resources for maintaining, updating and utilizing the CAPS prototype application: 0.06
FTEs/year (Based on 1 FTEstime for 3weeks/year)

Estimated resources for a CAPS Support Agreement: $7500/year (Based on an estimated 5 days of

effort plustravel expenses.)
Option 2: CAPS Augmentation for Cost Reporting andReserve Forecasting

If the City considers financial reporting with theanagement system to be appropriate, the lineéerays
asset data utilized in Guelph’s CAPS applicatiorfuture management system software can be further
developed to perform calculations to generate aegtorting and reserve forecasting for asset

management and PSAB 3150 reporting requirements.

The CAPS application and the data housed in theSC&gplication can be further augmented to perform
calculations to generate cost reporting and rederneeasting and asset management and PSAB regortin
requirements. Replacement values and annual defoecfrom the year of construction and today can
be calculated utilizing output from the CAPS apgiion in conjunction with historical cost indicesda

the City’s unit replacement costs. The sum ofrteebook value and the sum of the annual depreniati

is calculated for PSAB reporting requirements. &set management purposes, the today’s replacement
costs and annual depreciation based on today'swdeplent costs can be calculated. The sum of the
annual replacement costs for today is essentiddly reinvestment or reserve levels required for

sustainability.
Estimated Cost for CAPS Augmentation: $15,000 - $25,000
Option 3: Obtain, Implement and Maintain Commercialy Available Software

If the City choose to invest in commercially avhisoftware, substantial resources will be reaufoe

successful selection, acquisition, implementataod maintenance of the application. Moreover,afise
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commercially available software package does Hmwve or reduce the internal resources needed éy th

City to collect and maintain the data used by tifenare.
Estimated Cost for software acquisition and impletaton: $500,000 - $1,000,000.

Estimated Cost for maintenance, training and lieemsnewal is software dependent but is
estimated at $50,000 to $100,000 per year
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