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Executive Summary 
Introduction 
The purpose of this Stormwater Asset Management Plan is to support the City’s 
stewardship of its stormwater assets, including compliance with regulatory requirements, 
such as Ontario Regulation (O.Reg.) 588/17 Asset Management Planning for Municipal 
Infrastructure. The Storwater Asset Management Plan summarizes the following: 

 The assets the City relies on to support stormwater service delivery to the 
community 

 The current levels of service provided by these assets 

 The assets that will be needed in the future to continue to deliver services safely 
and reliably, including assets that will be assumed from developments 

 The activities needed to sustain assets throughout their lifecycles at the lowest 
possible cost 

 The funds needed for these assets and activities and how they might be raised 

 The steps to improve future versions of this Stormwater Asset Management Plan. 

State of Local Infrastructure 
The City owns stormwater assets with a Current Replacement Value (CRV) of 
approximately $1.25 billion (2020$), including almost 400km of storm sewers, 95 
stormwater ponds, and other assets as shown in Table ES.1. On average, the City’s 
stormwater assets are in the mid-stages of life, as shown in Figure ES.1. 

Table ES.1  Stormwater Asset Portfolio 
Asset Type Unit Quantity (2019) CRV (2020$M) 

Storm Sewers km 400 $555 

Culverts count 880 $175 

Stormwater Ponds count 95 $270 

Manufactured Treatment Devices count 71 $8 

Ditches km 150 $15 

Watercourses km 100 $222 

TOTAL   $1,245 

 

Figure ES.1  Stormwater Average Asset Age 
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Moreover, as shown in Figure ES.2, the City’s stormwater assets are generally in GOOD 
condition, with 79% of these assets in fair or better condition, which is referred to as a 
“state of good repair”. However, 21% or $211 million in City stormwater assets are in 
poor or very poor condition (nearing end of life) and require short term financial 
investment.  Most of these poor and very poor assets are culverts in need of 
replacement and stormwater ponds in need of sediment removal. 

Figure ES.2  Stormwater Asset Condition Distribution 

 

  

Levels of Service 
The purpose of owning assets is to enable the City to deliver a service. The stormwater 
service metrics are listed in Table ES.2. Performance results are reported for 2019 and 
will be treated as a baseline or current service level until service level targets are 
established (part of the work to meet the next legislated milestone). Targets will be 
established based on the risk and cost associated with various service level alternatives. 

Table ES.2  Technical Stormwater LOS 

Service Attributes Service 
Expectations 

Customer 
Objectives Technical Levels of Service 2019 

Performance 

Capacity and Use: 
Services have 
enough capacity and 
are accessible to 
everyone 

Adequate 
conveyance 
capacity 

Provide adequate flood 
protection for properties 

Percentage of properties in 
municipality resilient to a 100-
year storm (O.Reg. 588/17) 

98.4% 

Provide adequate 
stormwater system 
capacity 

Percentage of the municipal 
stormwater management system 
resilient to a 5-year storm 
(O.Reg. 588/17) 

97.1% 

Storm culverts meet 
City standard design 
requirements 

Percentage of culverts meeting 
City standard design 
requirements 

62% 

Function: Services 
meet customer needs 
while limiting impacts 
to health, safety, 
security, nature and 
heritage 

Adequate 
water quality, 
including flow 
reduction 

Provide adequate water 
quality treatment 
through stormwater 
ponds 

Percentage of ponds with 
enhanced water quality treatment 

41% 

Quality: Services are 
reliable and 
responsive to 
customers 

Reliable assets 
Stormwater assets are 
kept in a state of good 
repair 

Percentage of assets in fair or 
better condition 

79% 
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The first two metrics in Table ES.2 are required by O.Reg. 588/17 and measure the 
City’s ability to prevent flooding in a 100-year storm, and for the stormwater system to 
withstand a 5-year storm. The City scored 98.4% and 97.1%, respectively, in these 
metrics in 2019 which means that some properties and areas of the City are subject to 
flooding in storm events.  As climate change progresses, the intensity and frequency of 
storms will increase, and the City will need to adapt to deliver the same level of service. 
The City is working towards assessing and managing climate change impacts through 
implementation of its Climate Change Adaptation Study. 

The last three metrics have been defined to help understand assets that could put the 
City’s stormwater service delivery performance at risk and are used to prioritize asset 
management strategies discussed in the following section. 

 The first of these metrics shows that currently only 62% of culverts meet the City’s 
standard design requirements. This poses a capacity risk that will be compounded 
by climate change.  

 The next metric shows that only 41% of stormwater ponds are equipped to provide 
enhanced water quality treatment. Without enhanced treatment, stormwater will 
carry higher levels of pollutants into creeks, streams, and lakes. 

 The last metric reflects the need to ensure that stormwater assets are kept in a 
state of good repair, so that they can deliver the expected services for the duration 
of their expected life. 

 

Asset Management Strategy 
The City plans and undertakes asset lifecycle activities to ensure that it will achieve 
established service levels. These asset lifecycle activities include creation or acquisition, 
upgrade, operations, maintenance, rehabilitation, disposal, and replacement. Non-asset 
solutions are also considered, such as education of residents on the importance of 
permeable surface area on their properties. 

The City has defined asset lifecycle activities specific to each asset type and has 
forecast that the lifecycle activities needed to sustain the current level of stormwater 
service will cost the City $451M over the next ten years, as outlined in the Table ES.3.  

Table ES.3  Stormwater Asset Lifecycle Needs Forecasts 
Service 

Attributes Lifecycle Activity Comments 10-year Total Needs 
(2020 to 2029) in 2020$M         

Capacity, 
Use and 
Function 

Growth and 
upgrade 

Developer constructed assets              
(Green Field Growth Projections) 

No cost to City             
Value estimated at $258 

City constructed assets to increase capacity 
and enhance water quality treatment 

$232 

Quality 
and 
Reliability 

Renewal To bring assets up to a state of good repair $138 

Maintenance and 
operations 

To maintain assets at a state of good repair $65 

Operations (pond 
cleanouts backlog) 

To improve water quality in the 43 ponds 
with poor and very poor performance 

$16 

TOTAL City Costs $451 
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Financing Strategies 
The Asset Funding Ratio is an important financial performance indicator as it reports the 
percentage (%) of funding projected to be available to undertake the lifecycle activities 
forecast to be needed over the next ten years against a target of 1.0. The following table 
shows that the City has substantial gaps between needs and available funding forecasts 
for growth / upgrade and renewal activities over the next ten years. The City also has a 
substantial backlog in stormwater pond cleanout and must plan for increased operations 
and maintenance costs to accommodate new stormwater assets.  

Table ES.4  AM Plan Financial Summary 

Service 
Attributes 

Asset Lifecycle 
Activity 

10-year (2020 – 2029) 
Average Annual Amounts (2020$M/year) Funding Ratio 

(Target = 1.0) 
Forecast Needs Planned Funding Gap 

Capacity, Use 
and Function Growth and upgrade $23.2 $15.3 $7.9 0.7 

Quality and 
Reliability 

Renewal $13.8 $10.0 $3.8 0.7 

Operations and 
maintenance including 
pond cleanout backlog 

Varies $5.5 to $9.3 as 
asset portfolio grows 

One year budget only. 
Therefore, assumed 
to be the same as 
Forecast Needs. 

n/a n/a 

 TOTALS $45.1 $33.4 $11.7 n/a 

 

The following graph summarizes the data from the preceding table. It shows the total 
cost of the forecast needed lifecycle activities over the next ten years as $45.1M per 
year (dashed red line) and the budgeted annual funding projected to be available to 
undertake the forecast needed lifecycle activities over the next ten years as $33.4M per 
year (solid black line). Since the “needs” exceed the “funding”, the City has an 
infrastructure “gap” of $11.7M per year for each of the next ten years. The graph also 
shows the historical expenditure (light bars and black dashed line as the average at 
$11.4M per year) and planned expenditures (dark bars).  

Figure ES.3  Stormwater Asset Lifecycle Financial Sustainability 
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The risks associated with implementing the asset management plan and the proposed 
actions in response to those risks are as follows. 

Table ES.5  AM Plan Risk Mitigation Summary 
Service 

Attributes 
Lifecycle 
Activity Identified AM Lifecycle Risks Risk Management Strategy 

Capacity, 
Use and 
Function 

Growth and 
upgrade 

The identified asset growth and upgrade 
activity needs are not fully funded which may 
result in failure to meet 2019 Growth Plan and 
other regulatory obligations. However, 
progress on development build out may be 
delayed for unrelated reasons.  
The large asset growth and upgrade program 
will require an increase in effort by the City to 
deliver. 

Monitor build out of 
developments and continue 
to adjust Drainage Master 
Plan growth and upgrade 
activities and associated 
costs forecasts to suit. 

Quality 
and 
Reliability 

Renewal 

The identified asset renewal activity needs are 
not fully funded which may result in impact on 
asset reliability and service levels. 
The large asset renewal program will require 
an increase in effort by the City to deliver. 

Conduct Phase 2 of the 
Stormwater Funding Study in 
2021 to address funding 
gaps. 
Investigate resourcing to 
deliver the large renewal 
program. 

Operations 
and 
maintenance 

The identified operations and maintenance 
needs associated with a growing asset portfolio 
will increase operating funding expenditures. 
The identified stormwater pond cleanout 
backlog will result in poor water quality and 
failure to meet regulatory requirements if not 
addressed. 

Fund operations and 
maintenance activities to 
keep stormwater assets in a 
state of good repair – to clear 
the pond cleanout backlog 
and to manage growing asset 
portfolio. 

Funding Sources 

Current revenue to fund growth related capital stormwater projects is primarily by 
development charges. Revenue for capital stormwater upgrade and renewal works is 
provided by general property taxes (through the Tax Capital Reserve), with some federal 
gas tax, grant and debt funding. Current revenue for operations is funded by general 
property taxes. 

The City is currently reviewing its stormwater funding model and is investigating different 
funding options that provide a sustainable, reliable, and equitable source of stormwater 
funding. City Council has approved a funding model to augment or replace current 
funding as outlined in the Stormwater Funding Study (Phase 1), dated September 2019. 
In 2021, Phase 2 of the Stormwater Funding Study will refine the operating and capital 
budget requirements, further assess the costs and complexities of administering the 
alternative funding mechanisms, and make recommendations on implementation, 
including public consultation. 
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Monitoring and Improvement Plan 
This Asset Management Plan complies with Ontario Regulation 588/17 Asset 
Management Planning for Municipal Infrastructure, Current Levels of Service. The 
following improvement activities are planned to enable the City to continue to comply 
with Ontario Regulation 588/17 and improve its asset management practice.   

 State of Infrastructure: Continue to improve knowledge of current inventory, 
value, age and condition, including regularly recording condition of assets to 
enable forecasts of remaining life based on observed condition rather than age. 

 Levels of Service: Continue to assess current and forecast future performance 
(over the next 10 years) and define levels of service targets with consideration of 
risk to and cost of service delivery and the City’s fiscal capacity. 

 Asset Management Strategy: Continue to improve the management of risks and 
reduction of costs associated with service delivery through the understanding of 
effectiveness of currently applied asset management strategies. 

 Financing Strategy: Continue to assess the financial sustainability of service 
delivery for both current and future generations, including alternative stormwater 
funding models and sources (Stormwater Funding Study Phase 2, 2021). 

 

Conclusions 
Historically, the City has underinvested in its stormwater assets. This Stormwater Asset 
Management Plan forecasts continued underinvestment over the next ten years, 
although the proposed “gap” over the next ten years is much less than the historic “gap”. 
This underinvestment is not sustainable and will result in more risk in the form of 
flooding events, infrastructure failures and loss of service.  

By July 1, 2024, the City is required by O.Reg. 588/17 to provide the proposed levels of 
service and details on the costs and risks associated with them over the next ten years, 
with consideration of the full lifecycle of the assets.  

The City is currently reviewing its stormwater funding model and is investigating different 
funding options that provide a sustainable, reliable, and equitable source of stormwater 
funding. City Council has approved a funding model to augment or replace current 
funding as outlined in the Stormwater Funding Study (Phase 1), dated September 2019. 
In 2021, Phase 2 of the Stormwater Funding Study will refine the operating and capital 
budget requirements, further assess the costs and complexities of administering the 
alternative funding mechanisms, and make recommendations on implementation, 
including public consultation. 
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1. Introduction 
1.1 Purpose of the Plan 

1.1.1 Regulatory Requirements 

This Stormwater Asset Management Plan (AM Plan) aligns with the City’s Corporate Asset 
Management Policy and year 2021 current levels of service core infrastructure requirements 
of Ontario Regulation 588/17 Asset Management Planning for Municipal Infrastructure 
(O.Reg. 588/17) made under the Infrastructure for Jobs and Prosperity Act. Stormwater 
management assets that relate to the collection, transmission, treatment, retention, infiltration, 
control, or disposal of stormwater are “core municipal infrastructure assets” as defined by the 
regulation. 

The figure to the right 
shows the required 
sections of the AM Plan 
down the left side. The 
centre column lists the 
workflows to develop 
each section of the AM 
Plan, where blue 
represents 2021 
requirements and green 
represents additional 
2024 requirements. 
Required implementation 
timing is shown to the 
right, colour coded the 
same as the workflows.  

This AM Plan meets the 
2021 requirements 
(workflows shown in 
blue) and covers the next 
10-year period. By July 
1, 2024, this AM Plan is 
required to also include 
the 2024 (green) 
workflows to develop 
targets for each level of 
service over the next 10 
years, assess funding 

Figure 1.1  Ontario Regulation 588/17 Requirements 
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shortfalls, and outline what activities cannot be funded and how the risks of not undertaking 
those activities will be managed. 

Both this Stormwater AM Plan and the Corporate Asset Management Policy are posted on 
the City’s website. 

1.1.2 Corporate Requirements  

The City of Barrie is responsible for a broad portfolio of assets that support the goals of 
stormwater management. These goals, provided in the City’s 2010 Official Plan, include:  

Environmental protection and public safety objectives, including: 

 To ensure the health and safety of area residents and prevent the loss of life and 
minimize property damage due to flooding, erosion, steep slopes and unstable soils. 

 To protect, preserve environmentally significant natural features and ecological functions 
and to maintain and improve where possible the diversity of natural features or the 
ecological functions for which an area is identified. 

 To maintain Environmental Protection Areas as viable and natural ecosystems through 
the protection of the wildlife and aquatic habitats, the maintenance of the flood control 
and storage capacities of the flood plain and the enhancement of the water quality and 
the natural water filtration capability of the system. 

 To protect and enhance the water quality and environmental, aesthetic and recreational 
potential of the City's watercourses, Little Lake and Kempenfelt Bay. 

 To encourage effective storm water management in order to control flooding, erosion, 
sedimentation and maintain and enhance water quality in the receiving watercourses 
and water bodies. 

 To promote the incorporation of natural waterways, valleys and ponds into continuous 
green corridors for wildlife habitat, open space, and parkland. 

 To ensure stormwater management practices minimize storm water peak flows and 
contaminant loads and maintain or increase the extent of vegetative and pervious 
surfaces. 

The City is in the process of updating the OP; commenting on the first draft closed in late 
2020.  The Proposed New OP will continue to promote similar goals/objectives. The wording 
in the New OP may ultimately be different, but largely the intent will remain the same. 

 

This AM Plan is a medium to long range planning document that is used to support the City’s 
goals by providing a rational strategy for proactively and effectively managing the City’s 
stormwater assets. It provides a guide to understanding key items such as:  

 The size, replacement value, and condition of City’s stormwater asset portfolio 

 The current and any proposed future levels of service standards and the City’s 
performance against them 
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 The assets that will be needed in the future to support stormwater service delivery 
objectives and mitigate vulnerabilities 

 The planned activities to sustain current and future stormwater assets throughout their 
lifecycles at minimal cost, while mitigating vulnerabilities 

 The funding sources for planned lifecycle activities 

 The steps to improve future iterations of the AM Plan. 

This AM Plan is intended to improve the City of Barrie’s ability to achieve its corporate goals 
and objectives in a way that best serves its customers. It provides a rational framework that 
enables systematic and repeatable processes to manage costs, risks and levels of service for 
the City’s stormwater asset portfolio. 

1.1.3 Relationship with Other City Activities and Planning Documents 

Stormwater AM Planning is a key tactical (medium term) planning activity that relies on input 
from strategic planning activities and informs shorter-term decision-making. The AM Plan 
provides a framework to validate the City’s budgeting processes and assist in prioritizing work 
activities, including capital projects, based on risk. It also discusses levels of service that 
support goals in the 2018-2022 Barrie City Council Strategic Plan and lifecycle management 
strategies intended to reduce the overall cost of asset ownership. 

The City is currently reviewing its stormwater funding model, which is mainly supported by the 
general tax levy (property tax), and is investigating different funding options that provide a 
sustainable, reliable and equitable source of funding. The stormwater funding initiative is 
being completed in two phases. In 2019, the City completed Phase 1 which reviewed and 
analysed existing funding models and provided recommendations on alternative mechanisms 
to achieve sustainable funding levels. The Asset Management Plan will provide a more 
detailed valuation of the City’s inventory and 10-year needs, which will be used to refine the 
operating and capital budget requirements indicated in the Phase 1 Funding Study. 

The Asset Management Plan is intended to be read with other City planning documents. This 
should include the corporate Strategic Asset Management Policy and Asset Management 
Strategy, along with the following associated planning documents: 

 Council’s 2018-2022 Strategic Plan 

 Official Plan 

 Climate Change Adaptation Strategy 

 Long-term Master Plans 

 Long Range Financial Plans 

 Operating and Capital Budgets 

 Stormwater Funding Study, Part 1 

 Development Charge Background Study 

 PSAB 3150 Compliance Process. 
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The relationship of the AM Plan with other City documents is shown below, summarized from 
the Municipal Finance Officers’ Association of Ontario (MFOA) AM Framework. 

Figure 1.2  Relationship of AM Plan to Other City Documents 

 

1.2 Scope of the Plan 

1.2.1 Infrastructure Assets Included in the AM Plan 

The AM Plan includes stormwater assets owned and operated by the City, like sewers, 
catchbasins, maintenance holes, culverts, headwalls and outfalls, ponds, manufactured 
treatment devices, ditches, watercourses. The City is also beginning to incorporate low 
impact development (LID) assets, which are included as growth in the AM Strategy section of 
the AM Plan. 

1.2.2 Key Stakeholders in the Plan 

Key stakeholders of this AM Plan include: 

 The City of Barrie community 

 Internal Stakeholders 

– City Council 

– Senior City staff 

– Departmental staff from Infrastructure, Corporate Asset Management, Operations, 
GIS and Finance. 
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1.3 AM Plan Framework and Methodology 

1.3.1 Framework and General Methodology 

The information presented in the AM Plan is based on O.Reg. 588/17 requirements, the 
Guide for Municipal Asset Management Plans, originally issued by the Ontario Ministry of 
Infrastructure, and best in class asset management practices.  

The Stormwater AM Plan was developed by GHD Limited and SLBC Inc. in collaboration with 
City staff through: 

 Review of background materials available on the City’s web site and provided by the 
City’s project team including planning documents and budgets 

 Workshops with internal stakeholders 

 Other interim meetings with the City’s project team 

 Numerous data and information transfers 

 Review of interim outputs by the City’s project team and other stakeholders, and 
incorporation of comments into the AM Plan deliverable. 
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2. State of the Local Infrastructure 
This section describes the City’s stormwater asset inventory and provides a snapshot of the 
valuation, age, distribution, and condition of the City’s stormwater assets.  

2.1 Asset Inventory 
The Stormwater AM Plan covers storm sewers (including catchbasins and maintenance 
holes), culverts, stormwater ponds, manufactured treatment devices, ditches and 
watercourses. The City is working to improve the GIS inventory of components associated 
with each stormwater pond, as well as its inventory of headwalls and outfalls. The City is also 
beginning to design and construct low impact development assets.  

The total estimated replacement value for existing (2019) stormwater assets included in this 
AM Plan is $1.25 billion (expressed in 2020 dollars), as summarized in Table 2.1. 

Table 2.1  Stormwater Asset Replacement Value 

Asset Unit 
Quantity 

(2019)  
Unit Cost (2020$) 

Replacement 
Value 

(2020$M) 

Total $1,247.4 

Storm Sewer m 395,719 
Varies by diameter. Based on sewer pipe cost plus 
appurtenances, miscellaneous items ($235/m) and 20% 
engineering/contingency Median Size: 600 mm ($1222/m) $555.3 

Maintenance Holes count 6,546 Costs are included in unit costs for sewers above 

Catchbasins count 12,640 Costs are included in unit costs for sewers above 

Culverts (excluding 
associated 
headwalls) 

count 880 

<1800mm width: Sewer unit costs, without appurtenances 
>=1800mm width: Varies by deck area, costs are as follows: 
$3200/m for deck area <=100m2, $2130/m for deck area 
>=1000m2, prorated between 100m2 and 1000m2 
For all: add $7000/m length for roadworks + 30% 
engineering/contingency 

$175.6 

Stormwater Ponds count 96 
$32,000 per hectare (of drainage area) 
$2.8 million per pond for unknown drainage area 

$270.3 

Manufactured 
Treatment Devices 

count 71 
Varies by diameter: $32k (300 mm) to $213k (5000 mm) 
Median: $107k (for 1200 mm and unknown diameters) 

$7.9 

Ditches m 142,555 $107/m (aligned with Funding Study) $15.4 

Watercourses m 104,754 $2130/m (erosion repair cost; aligned with Funding Study) $222.9 
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2.2 Installation Profile and Age 
The dark green bars in the following graph show the replacement value of the stormwater 
system assets by decade of installation. 1,227m of sewers, six ponds, 129 culverts and one 
manufactured treatment device are not included in the figure due to missing construction date 
information. Natural assets such as ditches and watercourses are not included as very few 
segments have dates. These omitted assets make up a small proportion of the asset portfolio. 
The figure reflects the significant amount of stormwater infrastructure construction starting in 
the 1980s and peaking in the 1990s, with the percentages above the bars indicating the 
relative proportion of that decade to the total installed portfolio. For comparison, the level of 
construction forecast for 2020 to 2029 from both development contributions (assumptions) 
and City growth and upgrades outlined in Section 4 of this AM Plan is shown in light green. 

Figure 2.1  Installation Profile 

  

 

The average age and remaining life, weighted by replacement value for various material 
types and sizes, is summarized in Figure 2.2. Sewers, culverts, and manufactured treatment 
devices still have approximately 75% of service life remaining, based on material and age. 
The remaining life for ponds is estimated at less than 25% based on the life of the structural 
components approximated at 30 years. This assessment of pond condition is discussed in 
more detail in Section 4. 

Figure 2.2  Stormwater Average Asset Age 
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2.3 Asset Condition 
In this Stormwater AM Plan, the term “condition” refers to the degree of physical deterioration 
of the asset. Asset condition is a measured assessment of an asset’s current position or 
place on the asset deterioration curve. The generic rating scale (Very Good, Good, etc.) is 
used to translate technical condition information in a way that the public, council and senior 
management can understand, and also compare across asset classes. An industry standard 
general condition grading system that provides context of Very Good to Very Poor asset 
condition is summarized in the table below, based on the 2011 International Infrastructure 
Management Manual (IIMM). 

Table 2.2  General Condition Grading System (Source: IIMM, 2011) 

Grade Description Condition Criteria) 

VG Very Good Very Good Condition – Only normal maintenance required 

G Good Minor Defects only – Minor maintenance required (5%) 

F Fair Requires Maintenance – Significant maintenance required (10-20%) 

P Poor Requires Renewal – Significant renewal/upgrade required (20-40%) 

VP Very Poor Asset unserviceable – Over 50% of asset requires replacement 

 

2.3.1 Sewers 

For sewers, the City performs CCTV inspections, and intends to conduct inspections as per 
the lifecycle strategy discussed in Section 4.3. These CCTV inspections provide information 
on defect location, severity and density, as well as overall structural and O&M (operations & 
maintenance) ratings for each pipe segment. The City’s CCTV inspections follow the National 
Association of Sewer Service Companies (NASSCO) Pipeline Assessment Certification 
Program (PACP) which is the North American adaptation of the United Kingdom's TV 
inspection coding system.  

CCTV data was available for 42% of the segments. The sewer inspection database provided 
by the CCTV inspections is processed through an ESRI conversion tool and all observations 
and defects are captured as points on a map. The appropriate PACP score (1-5, 5 being the 
worst) is assigned each point that is a defect (both structural and operational). For the 
purpose of this AM Plan, only structural defects are used to determine the overall segment 
condition. The sum of the structural defect scores are divided by the pipe length. This 
calculation provides the defect density for each pipe segment. The defect density is used to 
categorize the overall pipe segment condition based on the following table. 
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Table 2.3  Density Range Conversion Scale 
Condition Rating Density Range 

Very Good 1 0 to 0.1 

Good 2 >0.1 to 0.25 

Fair 3 >0.25 to 0.45 

Poor 4 >0.45 to 0.80 

Very Poor 5  >0.80 

For sewers without CCTV data, condition is estimated based on material and age. Figure 2.3 
depicts the estimated asset condition based on asset age and associated percentage of life 
remaining. A non-linear deterioration curve has been assumed, with a “Very Poor” rating 
identified as close to the end of the asset’s life (10% remaining life or less). 

Figure 2.3  Asset Deterioration Curve 

 

The assets estimated to have a Very Poor condition represent those assets that are close to, 
or past, the end of Service Life, and therefore represent assets that are expected to require 
renewal immediately or in the near future (less than 10% remaining life).  

2.3.2 Stormwater Ponds 

For stormwater ponds, the City has performed inspections to determine maintenance and 
renewal requirements, including tracking of damage, debris, and water quality and erosion 
issues. The current pond inspection data, although detailed, is not set up in a format in which 
information collected can be converted to the 1 to 5 condition rating scale in a transparent 
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and easily understandable way. Therefore, remaining life based on age and service life, 
rather than condition assessment data, has been calculated with the result being that all pond 
assets are in fair or better condition.  

However, the ‘availability’ of a pond storage cell is not fully addressed by physical asset 
condition based on age. As sediment builds up in a stormwater pond, the volume available for 
total suspended solids (TSS) removal decreases until a threshold at which the pond requires 
cleaning (dredging). For this analysis, it is assumed that the main cell of wet ponds should be 
cleaned out every 15 years, and dry ponds every 40 years. Table 2.4 summarizes a 
conversion of time to cleanout to the five-point condition scale under the context of 
‘availability’. A new wet pond is expected to perform for 15 years until a cleanout would be 
required; therefore, if the pond was cleaned or newly constructed within the last year, the 
pond is considered to be in very good condition. Over the long term, to lower wet pond 
lifecycle costs, the City is aiming to perform more frequent wet pond forebay cleanouts (every 
3 years) to extend the more costly wet pond main cell cleanouts to 25 years. 

Table 2.4  ‘Availability’ Condition Rating Scale for Stormwater Ponds 

 Time to Cleanout 
Condition Rating Wet Pond Dry Pond 

Very Good 15 or more years 40 or more years 

Good 8 to 14 years 20 to 39 years 

Fair 4 to 7 years 10 to 19 years 

Poor 2 to 4 years 3 to 9 years 

Very Poor Less than 2 years Less than 3 years 

 

The City provided data on the ponds cleaned within the last five years to improve the analysis 
of the cleanout timeframe. If the pond was not cleaned within the last five years, the time to 
cleanout was estimated based on the construction date (i.e., age). The results of this 
‘availability’ analysis are shown in the following pie chart. 

There are 27 wet ponds deemed to be in ‘very poor’ condition (i.e., sediment cleanout is 
overdue) based on this conservative methodology and 16 ponds in ‘poor’ condition as shown 
in the pie chart below. The City has commenced a bathymetry measurement program of 
stormwater ponds to track sediment levels such that planning for pond cleanout – an 
operations activity – can be more accurately determined. Once this data is available, the 
frequency of cleanouts can be re-evaluated, including considerations of the catchment of the 
pond and other design features.  
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Figure 2.4  ‘Availability’ Condition (by Number of Ponds) 

 

 

2.3.3 Manufactured Treatment Devices 

Manufactured treatment devices are not physically inspected for condition and, therefore, 
remaining life based on age and service life is used to develop the condition profile. 

2.3.4 Culverts 

In accordance with O. Reg. 104/97 Standards for Bridges, the City conducts regular detailed 
inspections such that each structural culvert with a span greater than 3m is inspected on a 
two-year cycle. All inspections are supervised by a professional engineer following the 
guidelines in Ontario's Structure Inspection Manual (OSIM) which sets standards for the 
visual inspection and condition rating of culverts and their elements. An overall Bridge 
Condition Index (BCI) is calculated from all collected data and informs the annual culvert 
rehabilitation and reconstruction program. The index is scaled from zero to 100 and has been 
divided into ranges to assess condition, as summarized in Table 2.5. The index is not used to 
rate or indicate the safety of a structural culvert. Any safety issues are immediately reported 
by the inspector to supervising engineers and maintenance crews. 

Table 2.5  Conversion of BCI to IIMM 5-Point Grade 

OSIM Rating 
Scale 

IIMM General 
Condition 

Grading System 

Culvert 
Condition Index 

(CCI) 

Excellent Very Good < 85 to 100 

Good Good < 70 to 85 

Fair Fair < 60 to 70 

Poor 
Poor < 40 to 60 

Very Poor 0 to 40 

3
3.1%

26
27.1%

17
17.7%

16
16.7%

27
28.1%

7
7.3%

Very Good

Good

Fair

Poor

Very Poor

Unknown
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For all culverts without BCI ratings, condition is estimated based on age and service life 
according to Figure 2.3.  

2.3.5 Asset Condition Summary 

The chart below illustrates the distribution of stormwater assets, by condition and by asset 
value. The City’s stormwater assets are generally in GOOD condition, with 79% of these 
assets in fair or better condition, which is referred to as a “state of good repair”. However, 
21% or $211 million in City stormwater assets are in poor or very poor condition (nearing end 
of life) and require short term financial investment.  Most of these poor/very poor assets are 
culverts in need of replacement and stormwater ponds in need of sediment removal. Although 
the City reshapes ditches and repairs watercourse erosion damage, these assets are not 
currently assessed for condition. 

Figure 2.5  Asset Condition Distribution 

 

 

City of Barrie Stormwater Asset Condition in the National Context 

The Canadian Infrastructure Report Card (CIRC) provides an assessment of the health of 
municipal infrastructure as reported by cities and communities across Canada. The 2019 
CIRC report survey assessed the state of municipal roads and bridges, public transit, 
buildings, sport and recreation facilities, stormwater, wastewater, and potable water 
infrastructure. Each public infrastructure agency qualitatively assessed their infrastructure 
according to a five-point rating scale ranging from Very Good to Very Poor or Unknown.  

The following figure shows the results for stormwater linear (storm sewers and culverts) and 
non-linear (ponds and devices) assets as reported in the 2019 CIRC compared to the City’s 
stormwater assets. The condition for a significant portion of stormwater assets across 
Canada is unknown, with the City having a much better knowledge of condition. The City’s 
linear assets are in much better condition than the national average due to heavy growth over 
the last 40 years and the relative youth of the city’s storm sewer system. To ensure 
generational equity (i.e. that the generation that uses the assets pays for the assets), the City 
should build healthy reserves so enable renewal in the future when they start to deteriorate. 
The City’s non-linear assets are in much worse condition than the national average. As noted 
above, this is largely due to a large number of stormwater ponds with poor or no access and 
in need of sediment removal. 
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Figure 2.6  2019 CIRC National Average versus Barrie Condition  

 

2.4 Data Sources 
The inventory was mainly developed based on GIS data (downloaded from City’s Open GIS 
Data Portal Dec 13th, 2019) and estimated construction costs for each asset class. 
Unassumed sewers/ponds were excluded from the sewers and pond inventories. A summary 
of data sources is provided in the following table. 

Table 2.6  Data Sources for Inventory, Cost, and Condition Analysis 

Asset Inventory 
Replacement Cost 

Valuation 
Condition Estimate 

Sewer (incl. maintenance 
holes and catchbasins) 

GIS 
Unit Construction Costs 

($/m by diameter) 

GIS Shapefile (November 26 2019 
CCTV Condition Grades for Storm 

Sewer Asset); If CCTV not 
available: material and age-based 

Stormwater Ponds 

GIS / MS Excel file 
(Stormwater AMP- 
COB SWMF 2018 
Inspections-V1) 

Unit Construction Costs 
($/drainage area) 

Age-based; 'Availability' condition 
supplemented with 5-year cleanout 

history (MS Excel file) 

Manufactured Treatment 
Devices 

GIS 
Unit Construction Costs (by 

diameter) 
Age-based 

Ditches GIS Unit Maintenance Cost ($/m) n/a 

Watercourses GIS Unit Maintenance Cost ($/m) n/a 

Culverts GIS 

Unit Construction Costs 
($/m by diameter for circular; 
$/m by deck area for closed 

rectangular) 

Culvert Condition Index if provided; 
otherwise material and age-based 
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3. Levels of Service 
3.1 Overview 
Levels of Service (LOS) are statements that describe the outputs and objectives the City 
intends to deliver to its citizens, businesses, and other stakeholders. Developing, monitoring, 
and reporting on LOS are all integral parts of an overall performance management program 
which is aimed at improving service delivery and demonstrating accountability to the City’s 
stakeholders. 

LOS are guided by a combination of customer expectations, legislative requirements, and 
internal guidelines, policies, and procedures. In many cases, LOS are also implied based on 
past service delivery, community expectations, and infrastructure system design. Effective 
asset management requires that LOS be formalized and supported through a framework of 
performance measures, targets, and timeframes to achieve targets, and that the costs to 
deliver the documented LOS be understood.  

O. Reg. 588/17: Asset Management Planning for Municipal Infrastructure requires the 
following for each asset category: 

 The LOS being provided (referred to as Current LOS: required by 2021 for core assets) 

 The LOS that the municipality proposes to provide for each of the next 10 years 
(referred to as Proposed LOS: required by 2024), including an explanation of why the 
proposed LOS are appropriate for the municipality, based on an assessment of the 
following: 

– The options for the proposed LOS and the risks associated with those options to the 
long term sustainability of the municipality. 

– How the proposed LOS differ from the current LOS. 

– Whether the proposed LOS are achievable. 

– The municipality’s ability to afford the proposed LOS. 

In alignment with O.Reg. 588/17, this AM Plan discusses current LOS under community and 
technical LOS categories, defined as: 

 Community LOS:  Qualitative descriptions that demonstrate the City’s customer and 
other stakeholder expectations of stormwater services.   

 Technical LOS:  Technical metrics that translate customer expectations into technical 
objectives and performance measures. 

For stormwater assets, O.Reg. 588/17 requires each municipality to discuss and report on the 
LOS summarized in the following table. 
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Table 3.1  O.Reg. 588/17 Stormwater Levels of Service 
Service 

Attribute 
Community LOS 

(Qualitative Description) 
Technical LOS 

(Technical Metric) 

Scope 

Description, which may include maps, of the 
user groups or areas of the municipality that 

are protected from flooding, including the 
extent of the protection provided by the 

municipal stormwater management system. 

Percentage of properties in municipality 
resilient to a 100-year storm.  

Percentage of the municipal stormwater 
management system resilient to a 5-year 
storm. 

Legislated requirements also define standards according to which the City provides services 
and are discussed in Section 3.4. 

3.2 Community Levels of Service 
Understanding the expectations of the City’s citizens, businesses and internal customers is 
imperative to provide the right services at the right levels. On March 25, 2019, Council 
approved its 2018 - 2022 Strategic Priorities. The priorities reflect key issues Councillors 
heard from residents and will guide the strategic direction for the City over the next four years. 
The Drainage Master Plan and the City’s Climate Change Adaptation Study further explore 
these priorities, including input from the public. The relevant Strategic Priorities include: 

 Building Strong Neighbourhoods by growing responsibly. The Stormwater Asset 
Management Plan incorporates the conveyance capacity priorities identified in the 
Drainage Master Plan into the capacity and use customer service attributes. These 
customer objectives include providing adequate stormwater system capacity and flood 
protection for properties. 

 Fostering a Safe & Healthy City through building a greener Barrie while mitigating 
and adapting to climate change. The Asset Management Plan incorporates the flow 
reduction / water quality priorities identified in the Drainage Master Plan into the 
functional enhancement customer service attributes. These customer objectives include 
meeting Environmental Compliance Approvals requirements and enhancing water 
quality treatment through stormwater ponds and low impact development. 

 Offering Innovative & Citizen Driven Services by making tax dollars go further. 
The Asset Management Plan addresses this priority through development of lowest 
lifecycle cost maintenance, operations, and renewal strategies. These customer 
objectives include maintaining the asset in a state of good repair by measuring and 
tracking asset condition and completing work as and when required. 
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3.2.1 O.Reg. 588/17 Community Levels of Service 

The City is responsible for managing stormwater within the municipality. This includes 
planning, designing, constructing, operating, and maintaining stormwater assets within 
municipal roadways, public easements, and other City lands. The City’s storm sewer system 
collects rainwater and surface water runoff from roads, rooftops, parking lots and private 
storm systems into natural channels and catch basins (storm grates) and transports it to 
various points in Kempenfelt Bay and Little Lake, with some areas draining to the 
Nottawasaga Valley watershed. 

Short, high intensity rain events are becoming more prevalent in the City. Urban 
environments include large areas of paved surfaces that make them sensitive to heavy 
downpours. As rain cannot infiltrate into the ground, it immediately runs off the surface and 
may exceed storm drain capacity leading to urban flooding. Examples of flooding events that 
occurred in the City due to overwhelmed drainage systems include events impacting Dunlop 
Street at Kidds Creek (June 2005) and along Lakeshore Drive (June 2014). Therefore, an 
effective stormwater management program is crucial in protecting public safety and health as 
it works to reduce flood risk, control erosion, and maintain water quality in local natural 
waterways. 

As required by O.Reg. 588/17, the map on the following page shows the areas of the City that 
are vulnerable to flooding, including deficient overland flow routes, deficient pipes, pipes over 
capacity, and vulnerable buildings. 

The qualitative current and expected customer service levels are detailed in Table 3.2. The 
expected levels of service are presented based on current resource levels. 
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Figure 3.1  City Stormwater Management Flooding Protection  

 



 

City of Barrie | 2020 Stormwater AM Plan | 18 

Table 3.2  Stormwater Customer Levels of Service 

Customer 
Objective 

Service 
Expectation Customer Objective Rationale 

Current 
Qualitative 

Performance 

Expected 
position in 

10 yrs* 

Capacity and 
Use: Services 
have enough 
capacity and 
are accessible 
to everyone 

Adequate 
conveyance 
capacity 

Provide adequate flood 
protection for properties 

Culvert / Watercourse / Major Drainage System 
Improvements (MDP Recommended Design Flood 
Frequency Criteria) from Master Plan 

TBD TBD 

Provide adequate 
stormwater system 
capacity 

Culvert / Watercourse / Major Drainage System 
Improvements (City Design Flood Frequency Criteria) from 
Master Plan 
Retrofit / New SWMF’s for Quantity Control (from Master 
Plan) 

TBD TBD 

Function: 
Services meet 
customer 
needs while 
limiting 
impacts to 
health, safety, 
security, 
nature and 
heritage 

Comply with 
legislation 

Meet Environmental 
Compliance Approvals 
requirements 

Compliance with legislation is a legal requirement Good Very Good 

Adequate 
water quality, 
including flow 
reduction 

Provide adequate water 
quality treatment through 
stormwater ponds 

Retrofit / New SWMF’s for Quality Control (from Master 
Plan) 

Good Very Good 

Provide adequate water 
quality treatment through 
low impact development 

Lot Level Low Impact Development 
Linear Low Impact Development 
Centralized Low Impact Development 
(above from Master Plan) 

TBD TBD 

Quality: 
Services are 
reliable and 
responsive to 
customers 

Maintain the 
assets in a 
state of good 
repair 

% assets with a condition 
assessment rating of fair 
or better 

Maintaining the asset portfolio in a good state of repair will 
support continuity in service delivery and is generally a 
lowest cost lifecycle strategy 

Fair Fair 

Work is done as and 
when required 

Conducting operations and maintenance work as and when 
required will support continuity in service delivery and is 
generally a lowest cost lifecycle strategy 

Good Good 

*based on current lifecycle plans and budgets 
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3.3 Technical Levels of Service 
O.Reg. 588/17 requires that the City track two technical metrics related to the resiliency of the 
properties and stormwater system to storm events. In addition to these two metrics, the City 
has developed three other measures to address required service levels. These technical 
levels of service, as well as those required by O.Reg. 588/17, are summarized in the following 
table, along with current performance. The paragraphs following the table outline the 
calculations for each measure. 

Table 3.3  Stormwater Technical Levels of Service 

Customer 
Objective 

Service 
Expectation Customer Objective Technical Levels of Service 2019 

Performance 

Capacity and Use: 
Services have 
enough capacity 
and are accessible 
to everyone 

Adequate 
conveyance 
capacity 

Provide adequate flood 
protection for properties 

Percentage of properties in 
municipality resilient to a 100-
year storm (O.Reg. 588/17) 

98.4% 

Provide adequate 
stormwater system 
capacity 

Percentage of the municipal 
stormwater management 
system resilient to a 5-year 
storm (O.Reg. 588/17) 

97.1% 

Function: Services 
meet customer 
needs while limiting 
impacts to health, 
safety, security, 
nature and heritage 

Adequate 
water quality, 
including flow 
reduction 

Provide adequate water 
quality treatment 
through stormwater 
ponds 

Percentage of ponds with 
enhanced water quality 
treatment 

41% 

Quality: Services 
are reliable and 
responsive to 
customers 

Maintain the 
assets in a 
state of good 
repair 

Storm culverts meet 
City standard design 
requirements 

Percentage of culverts meeting 
City standard design 
requirements 

62% 

Stormwater assets are 
kept in a state of good 
repair 

Percentage of assets in fair or 
better condition 

79% 

 

 Percentage of the municipal stormwater management system resilient to a 5-year 
storm: The % of stormwater system resilient is based on the drainage master plan.  It 
was analysed using the 5 year pipe capacity and overland flow routes.  See appendix for 
more details. 

 Percentage of properties in municipality resilient to a 100-year storm: The number 
of properties within the 100-year Floodplain are considered not resilient. All other 
properties are considered resilient.   

 Percentage of road crossing culverts meeting City standard design requirements: 
There are a number of culverts that do not currently satisfy the storm design 
requirements identified in the City’s Flow Design Guidelines for Road Crossings. 
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 Percentage of assets in Fair/Good/Very Good Condition: The percentage of assets, 
by replacement value, in at least fair condition based on the State of Infrastructure 
analysis in Section 2. 

 Percentage of ponds with enhanced water quality treatment: The number of ponds 
providing enhanced water quality treatment, divided by the City’s total number of ponds.  

3.3.1 Proposed Performance (Year 2024 O.Reg. 588/17 Requirement) 

To meet year 2024 O.Reg. 588/17 requirements, the next AM Plan will document proposed 
performance levels for the metrics, in consideration of balancing levels of service with cost 
and risk. Maintaining current performance levels will likely not enable the City to manage its 
infrastructure at an acceptable level of risk. The City’s 2019 performance indicates that areas 
of the City may experience flooding during both minor and major storm events. Flooding of 
properties during storm events causes damage to both private and municipal property and is 
a risk to public safety. The consequences of flooding also include impacts to the natural, 
social, and economic environments. The City will be implementing capital upgrade projects to 
improve the levels of service and mitigate these risks. The Drainage Master Plan identifies 
improvement projects related to increasing system resiliency and improving water quality 
through enhanced water treatment. 

3.4 Regulatory Levels of Service 
Legislated requirements define the standards according to which the City is legally obligated 
to provide services to the community and are a significant business driver and a major 
consideration in decision-making for stormwater management. 

For the City, Lake Simcoe and its tributaries is fundamental to the quality of life of citizens, 
and protection is essential for providing clean drinking water, habitat for fish, wildlife and plant 
species, and recreational tourism. The Lake Simcoe Protection Act provides a legislative 
framework for protecting the Lake Simcoe watershed. The Act includes: 

 Lake Simcoe Protection Plan to help protect the watershed and restore the health of 
Lake Simcoe.  

 Phosphorus Reduction Strategy to help reduce phosphorus levels in Lake Simcoe and 
ensure long-term protection of the Lake by placing targets to reduce high phosphorus 
levels in the Lake by almost 40%. 

In terms of specific regulations related to maintenance of stormwater infrastructure assets, 
the Ontario Ministry of the Environment, Conservation and Parks (MECP) issues approval 
requirements for sewage works (including stormwater) under Section 53 of the Ontario Water 
Resources Act (OWRA). Municipal standards and other criteria for design and maintenance 
are usually based on a sub-watershed or flood study and are often built to accommodate the 
“100-year storm” or regional requirements. The City’s Storm Drainage & Stormwater 
Management Policies & Design Guidelines reference provincial requirements.  
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3.5 External Factors Affecting Levels of Service 
For stormwater infrastructure, the greatest external factor is expected to be climate change, 
including changing storm events and patterns (e.g., higher frequency storms occurring more 
regularly), which may cause unexpected demands on stormwater infrastructure. The City is 
working towards assessing and managing climate change impacts through implementation of 
its Climate Change Adaptation Study. 

A summary of other external trends and issues that may affect LOS or the City’s ability to 
meet the proposed LOS in the future include the following: 

 Development and population growth: Development and population growth are 
significant factors influencing future stormwater demand for the City of Barrie. Barrie has 
been one of Canada’s fastest growing municipalities. To ensure that services and 
facilities keep pace with this growth, the City has set out a vision and strategy for growth 
management, which includes intensification in the existing built-up area and new 
greenfield development. 

 Consumer preference: Consumer preference is linked to user attitudes and 
behaviours, which can influence demand. Understanding consumer preference is critical 
to understanding the potential for which demand management techniques can be used 
to influence consumers and subsequently control future demand. This includes 
sustainable development which strives to foster and support a wide range of solutions to 
meet evolving community needs. For stormwater infrastructure, ponds are often 
regarded as a community “feature” and therefore should consider resident expectations. 

 Legislation & Policy: Legislation and policy changes can have both a direct and 
indirect influence on the future demand for the City of Barrie’s stormwater assets. The 
introduction of stormwater user rates may also bring awareness to, and generate 
revenue from activities that impact or benefit from effective stormwater management. 

 Technology change: Potential changes in technology or methods may replace 
obsolete equipment, provide longer asset life, and/or achieve higher quality and greater 
efficiencies. Software can enable structured network analysis and renewal prioritization 
against specified criteria such as levels of services and demand drivers to ensure the 
City continues to meet ongoing asset needs. 

 Costs: Increasing costs, such as construction costs and pipe material costs, will 
influence the ability for the City to renew assets and meet levels of service. 
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4. Asset Management Strategy 
4.1 Overview 
The City’s ability to deliver the levels of service outlined in the Asset Management Plan is 
impacted in large part by: 

a) forecast future population growth and the associated need for additional infrastructure 
to serve it 

b) the need for upgraded infrastructure to serve changing functional, legislative and 
sustainability needs 

c) aging infrastructure and the associated need for operations, maintenance and renewal 
investments to sustain it 

d) affordability.     

To achieve its program objectives, the City builds new infrastructure assets to meet growth 
needs, upgrades assets to meet new functional needs and manages existing assets to meet 
reliability needs – all with limited funds. Asset lifecycle management strategies are planned 
activities that enable assets to provide the defined levels of service in a sustainable way, 
while managing risk, at the lowest lifecycle cost. Asset lifecycle management strategies are 
typically organized into the following categories and are driven by the levels of services 
defined in the previous section. 

 Expansion activities – Planned creation or acquisition of assets required to extend 
services to previously unserved areas or expand services to meet growth demands.  

 Upgrade activities – Planned activities to increase the level of service or meet other 
requirements such as changes in functional requirements or legislation. 

 Operations and Maintenance activities – Operations refers to regular activities during 
the process of using an asset which consume resources such as labour, equipment 
rental and purchase, energy, chemicals, and materials. Maintenance refers to activities 
including regularly scheduled inspection and maintenance, or more significant repair and 
activities associated with unexpected events to retain an asset as near as practicable in 
an appropriate service condition. 

 Renewal activities – Significant rehabilitation designed to extend the life of the asset 
and replacement activities that are expected to occur once an asset has reached the 
end of its useful life and rehabilitation is no longer an option. 

 Disposal activities – The activities associated with disposing of an asset once it has 
reached the end of its useful life or is otherwise no longer needed by the municipality. 

 Non-asset solutions – Actions or policies that can lower costs, lower demands, or 
extend asset life (e.g. better integrated infrastructure planning and land use planning, 
demand management, insurance, process optimization, education of public). 
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The City assesses the costs of potential lifecycle activities to determine the lowest lifecycle 
cost strategy to manage each asset type while still meeting levels of services. The total cost 
of ownership is the sum of lifecycle activity costs to sustain each asset type over the asset 
lifecycle. Sufficient investment of the right type and at the right time minimizes the total cost of 
ownership for each asset and also prevents other potential impacts (i.e., risks) such as 
interruption to service delivery or damage to other infrastructure. Operations, maintenance 
and renewal activities are timed to reduce the risk of service failure from deterioration in asset 
condition and are part of the total cost of ownership. The conceptual lifecycle model is 
illustrated in the figure below. Note that although the assets contributed (also known as 
assumed) by developments are provided at no cost to the City, the costs to sustain them over 
their lifecycles and to replace them must be paid by the City. 

Figure 4.1 Conceptual Lifecycle Cost Model 

 

 

4.2 Criticality Assessment to Inform Lifecycle Strategies 
The City’s key asset management principle is to meet service levels and manage risk, while 
minimizing lifecycle costs. The relative importance of the assets to support service delivery, 
referred to as asset criticality, is a key driver in selection of the most appropriate asset 
management strategy for each asset. Critical assets include assets that are key contributors 
to performance, the most expensive assets in terms of lifecycle costs, and assets that are 
most prone to deterioration or need ongoing maintenance investment. More critical assets are 
prioritized for expansion, upgrade, inspection, cleaning, maintenance, and renewal, 
depending on their current and forecast future performance.  

Risk events, such as an asset failure, are events which may compromise the delivery of the 
City's strategic objectives. Risk management entails understanding the inherent risk profile in 
the asset portfolio and establishing strategies to manage the risk to acceptable levels. Risk 
exposure is derived from the multiplication of the criticality or consequence of failure (CoF), 
which is the direct and indirect impact on the City if an asset failure were to occur, by the 
probability of failure (PoF), which is the likelihood or chance that an asset failure may occur.  
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Risk Exposure = Criticality (Consequence of Failure) x Likelihood (Probability of Failure) 

The focus in this section is on asset criticality or consequence of failure which reflects the 
importance of an asset to the City’s delivery of services or, in technical terms, the potential 
consequences of the asset failing (and therefore failing to provide the required service levels). 
Asset criticality is determined based on the degree to which the failure of the asset would 
impact the following considerations: 

 Economic impact considerations such as asset replacement cost, damages to City or 
private property and infrastructure, loss of revenue, and fines 

 Service delivery considerations such as disruption of non-essential service to 
widespread and long-term disruption of essential service 

 Social considerations such as media coverage, ability to meet H&S related regulatory 
requirements and degree and extent of injury, from negligible injuries and loss of life 

 Environmental considerations such as length and extent of damages to the natural 
environment. 

The following asset criticality (CoF) categorization is based on the City of Barrie’s “Hazard 
Identification Risk Assessment” (HIRA). 

Table 4.1  Asset Criticality (Consequence of Failure) 

CoF Rating Criticality Economic Social Environmental Service Delivery 

C1 Insignificant 
Loss of replaceable 
asset <<$1M 

No injuries  
No media interest 

Non-lasting damage 
No or few disruptions 
(<10%) 

C2 Minor 
Damages, losses or 
fines < $1M 

Minor injuries  
Local media coverage 

Short-term, repairable 
damage 

Minor (isolated) disruption in 
non- essential service 

C3 Moderate 
Damages, losses or 
fines $1M to $10M 

Serious injuries, multiple 
minor injuries 
Some prov/national media 
coverage 

Long-term damage, 
with repairable 
consequences 

Major disruption in non-
essential service 
Minor (isolated) disruption in 
essential service 

C4 Major 
Damages, losses or 
fines > $10M 

Loss of life, serious injuries 
Extensive prov/national 
media coverage 

Long-term damage, 
with lasting 
consequences 

Some essential services 
unavailable 

 

The above criticality profiles enable risk to be incorporated into the development of asset 
management strategies. More critical assets are prioritized for expansion, inspection, 
cleaning, maintenance, and renewal, depending on their current and forecast future 
performance.  
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The following criteria were used to categorize the criticality of the City’s stormwater assets. 

Table 4.2  Stormwater Asset Criticality Ratings 
Asset Type Attributes Criticality Category 

Storm Sewers < 300 mm diameter C2 Minor 

 300 to < 600 mm diameter C3 Moderate 

 >= 600 mm diameter C4 Major 

Culverts < 1800 mm diameter C2 Minor 

 1800 to < 3000 mm diameter C3 Moderate 

 >= 3000 diameter C4 Major 

Stormwater Ponds 
Varies by size and location 

in the watershed 
Maximum of controls for water quantity 

and water quality (wet ponds only) 

Manufactured 
Treatment Devices 

 C2 Minor 

Ditches  C2 Minor 

Watercourses  C2 Minor 

 

Stormwater Pond Criticality (Consequence of Failure) Ratings 
Stormwater management ponds are complicated assets, with each pond being unique 
considering its location, service area and design year.  In addition, some SWM ponds within 
the City are in private ownership and therefore outside the scope of the AM Plan.   

The previous AM Plan used a rating system for stormwater ponds that considered each 
component of a stormwater pond and the consequence of failure of that component.  For this 
AM Pan, the City has revised the criteria to focus on the consequence of failure of the two 
main services offered by stormwater ponds: water quality control and water quantity control.   

 Water Quality Control: The ratings for quality are based on the type of pond and the 
volume of the pond.  Dry ponds do not provide water quality treatment and therefore are 
rated n/a for quality.  Using a volume threshold allows the larger ponds to have a higher 
consequence of failure because of their relative impact on the environment and 
community.  The threshold used for the AM Plan is 5,000 cubic meters.  Ponds smaller 
than that were given a consequence of failure rating of 1 while ponds larger than the 
threshold were given a consequence of failure rating of 2.  Allowance has been made to 
make a -1 or +1 adjustment to individual pond ratings to consider the factors related to 
location (e.g. proximity to a significant environmental feature or redundancy of treatment 
for ponds in series). 

 Water Quantity Control: The consequence of failure rating for the water quantity 
service provided by a stormwater pond is related to the integrity of the berm, outlet 
structures and overflows.  The ponds are assigned a consequence of failure rating first 
based on volume.  1 for ponds 5,000 m3 or less, 2 for ponds 5,000 to 50,000 m3 and 3 
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for ponds 50,000 m3 or higher.  In addition, ponds are given an adjustment factor based 
on their location in the watershed and how that location has the potential to influence 
flood damages downstream: 

– +0 if there is minimal or resilient infrastructure downstream 

– +1 if there is minor private property or infrastructure at risk downstream 

– +2 if there is major private property of infrastructure at risk downstream. 

 

A risk map is a graphic representation of probability and consequence of one or more risks 
related to a similar objective. After assessing the criticality and probability of each risk, they are 
plotted on a matrix. Different colours on the map help to prioritize where and how to focus City 
resources, time, effort, and/or dollars. 

 Risks that appear in the red (extreme) zone are significant to the City and therefore 
need to be actively managed and monitored in a more comprehensive manner than 
other risks (i.e., prioritized) 

 Risks that appear in the orange (high) or yellow (moderate) zones will also be actively 
managed depending on their nature 

 Risks that appear in the green (low) zone are generally acceptable without significant 
mitigation strategies being implemented, although monitoring may still occur in some 
form. 

The risk of not meeting the stated quality / renewal levels of service is influenced by both the 
asset criticality and asset performance, as represented by asset condition. Combining the 
asset condition with asset criticality shows that $30.5 million (3.0%) of stormwater sewers, 
culverts and ponds are in the extreme risk category, as outlined in the following risk maps. 

Table 4.3  Stormwater Asset Risk Maps 

 

 

Of the City stormwater assets that are in the Extreme risk category, the majority (over 85%) 
are stormwater ponds with poor or no access and in need of sediment removal. Culverts 
make up the remainder of the assets in the extreme risk category. 

Lifecycle activities are planned and undertaken to reduce the risk of not meeting levels of 
service to acceptable levels. 
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4.3 Asset Management Needs 
The City uses its understanding of risks of not meeting target levels of service to inform the 
timing and amount of investments needed in infrastructure assets. The City aims to provide 
sufficient service capacity to meet demand and manages the upgrade, operations, 
maintenance, and renewal of assets to meet defined service levels, including legislated and 
other corporate requirements. This section of the AM Plan outlines the City’s expansion 
(growth) and upgrade strategies as defined in the drainage master plan to support capacity, 
use and functional service levels, and the City’s operations, maintenance, and renewal 
activities to support quality and reliability service levels. 

4.3.1 Expansion (Growth) and Upgrade Needs 

Expansion (Growth) 

Expansion, also known as growth, strategies enable the City to meet increasing demands due 
to population growth. Barrie has been one of Canada’s fastest growing municipalities for the 
past several decades. Based on the 2019 Growth Plan, the City’s population and employment 
numbers will continue to increase through to 2051, as summarized in the table and figure 
below. Ensuring that this level of growth is managed in a sustainable, efficient, and financially 
responsible manner is central to the long-term health, prosperity, and well-being of the City 
and its residents. 

Table 4.4  City of Barrie Population and Employment Forecasts 

Year Population 
Population 

Compounded 
Growth Rate 

Employment 

2016 145,800 - 73,800 
2021 167,600 2.8% 83,400 
2031 210,000 2.3% 101,000 
2041 253,000 1.9% 129,000 
2051 298,000 1.7% 150,000 
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Figure 4.2  Population History and Forecasts (thousands) 

 

Upgrade 

Upgrade activities enable the City to meet its functional objectives which include provision of 
a resilient stormwater network through a 5-year storm resiliency of the City’s stormwater 
system and a 100-year storm resiliency of properties, and a safe and healthy city by 
increasing the percentage of culverts meeting City design standards. The City’s planned 
upgrades focus on the following activities to achieve water quantity and water quality 
objectives: 

 Retrofit and construction of stormwater ponds (for water quality, including phosphorus 
reduction, and water quantity) 

 Culvert/watercourse/major drainage system improvements (for water quantity) 

 Construction of low impact development (LID) assets (for overall water quality, water 
quantity, and water balance improvements). 

Non-Asset Solutions 

A non-asset solution that assists in reducing demand on the City’s stormwater infrastructure 
includes public education. Efforts focus on educating residents about the impact of surfaces 
that do not absorb water, including residential roofs, driveways, roads and parking lots. The 
Phase 2 Stormwater Management Financing Study recommendations include public 
information sessions to discuss the development of stormwater rates for the City. The City’s 
website posts cautions to not dispose of any waste materials into any stormwater collection 
point. In addition to public education, the City is developing alternative City standards and 
practices through Low Impact Development (LID) strategies that address stormwater 
management. 

As stormwater ponds on private property may impact the City’s facilities downstream if not 
appropriately maintained, the City works with regulators to require that private property 
owners comply with requirements. 
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Summary of Expansion (Growth) and Upgrade Needs 

The following table summarizes the growth and upgrade activities outlined in the Drainage 
Master Plan over a period of 22 years from 2019 to 2041 in 2019$M, 2020$M and annually in 
2020$M. 

Table 4.5  Drainage Master Plan Growth and Upgrade Needs Forecast 

# Item 
Cost (2019$M) 

22 years  

Cost (2020$M) 

22 years 

Cost (2020$M) 

Annual 

1 

Minor Drainage System Improvements 

• upsizing sewers 
• only the cost difference between current and larger sewer 

(i.e., $ upsized sewer minus $ existing sewer) 
• assumes done as part of road renewal project 

$48.42 $51.57 $2.34 

2 

New storm sewer 

• for areas with no storm sewer 
• assumes done as part of road renewal project 

$9.83 $10.47 $0.48 

3 Linear Low Impact Development $20.02 $21.32 $0.97 

4 Individual Major Projects $313.62 $334.01 $15.18 

5 Sophia Creek MP $37.67 $40.12 $1.82 

 TOTAL $429.56 $457.48 $20.79 

Not included in the above forecast: 

 Storm sewers in growth road project (i.e., replacing a storm sewer that is not at end of life as 
part of a road widening project) 

 Stormwater costs in the Secondary Plan Areas (i.e., on City road projects) 

 Stormwater assets built as part of developments (i.e., donated or assumed assets). 

 

To address the growth of stormwater assets not included in the above forecast, the follow 
must also be considered. 

 The City estimates that the current 10-year stormwater capital plan and budget includes 
approximately $23.7 million of growth and upgrade to stormwater assets that are not 
outlined in the Drainage Master Plan. Therefore, the total City costs for growth and 
upgrade over the next 10 years is: 10 yrs x $20.8M plus $24M = $232M. 

 The value of stormwater assets to be built as part of developments over the next ten 
years, known as Green Field Growth, is estimated at $258 million. This estimate is 
based on a consistent increase in asset inventory built by developments from 2018 to 
2041. 
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A summary of the projected costs for the growth and upgrade lifecycle activities needed to 
provide the services covered by this Asset Management Plan are outlined in the following 
table for the next ten years, expressed as a total. 

Table 4.6  Stormwater Growth and Upgrade Needs Forecasts  
Service 

Attributes Lifecycle Activity Comments 10-year Total Needs 
(2020 to 2029) in 2020$M                

Capacity, 
Use and 
Function 

Growth and 
upgrade 

Developer constructed assets              
(Green Field Growth Projections) 

No cost to City             
Value estimated at $258 

City constructed assets to increase capacity 
and enhance water quality treatment (1) 

$232 

TOTAL City Costs (only) $232 

(1) Forecast is based on even distribution of Drainage Master Plan needs from 2019 to 2041 for a 10-
year period = $208M plus asset upgrades identified as part of renewal activity needs = $24M.  

 

While most stormwater asset types will increase in overall quantity and value into the future to 
meet growth and upgrade needs, it is expected that the number of ditches will decrease as 
they are replaced with local sewers. 

4.3.2 Operations, Maintenance and Renewal Needs 

Operations, maintenance, and renewal work directly enable the City to meet state of good 
repair service levels (percentage of assets in fair or better condition). The distinction between 
renewals (capital programs) and operations and maintenance (operating expenses) is set by 
accounting policies and standard operating procedures. Operations and maintenance 
activities ensure the asset continues to deliver defined levels of services, while renewal 
activities extend the asset useful life. Renewals, operations, and maintenance are strongly 
linked; operations and maintenance strategies can accelerate or delay the need for renewals, 
and if renewals are deferred, operations and maintenance needs will often increase to ensure 
that assets are kept in a state of good repair. 

The renewal, operations and maintenance lifecycle activities included in this AM Plan that are 
forecast to be needed to achieve the current levels of service at acceptable levels of 
risk are summarized in Table 4.5, with estimated costs. Over time, as the City refines the 
asset management strategies through tracking of actual condition and actual costs and 
benefits of the strategies, the City will improve its understanding of the lowest lifecycle cost 
for each asset type. 

The spending budget provided to undertake these needed activities and any gaps between 
the spending budget and needs are discussed in section 5. The City may choose to increase 
or decrease the needed asset management strategy investment amount for a time due to 
factors such as the age of the infrastructure, accumulated backlog of work, risk tolerance, and 
available infrastructure renewal funding. However, eventually, asset operations, 
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maintenance and renewal must be undertaken to avoid accumulation of large backlogs 
of work over time, and associated risk to service delivery. 

Based on the expected growth and upgrade in the City’s stormwater asset portfolio, the City’s 
operations and maintenance activities and associated costs are assumed to grow by 
approximately 3.2% annually from 2020 to 2029. 

A summary of the projected costs for the operations, maintenance and renewal lifecycle 
activities needed to provide the services covered by this Asset Management Plan are outlined 
in the following table for the next ten years, expressed as a total and as an average annual 
amount. 

Table 4.7  Stormwater O&M and Renewal Lifecycle Needs Forecasts 
Service 

Attributes Lifecycle Activity Comments 10-year Total Needs 
(2020 to 2029) in 2020$M                

Quality 
and 
Reliability 

Renewal To bring assets up to a state of good repair $138 

Maintenance and 
operations 

To maintain assets at a state of good repair $65 

Operations (pond 
cleanouts backlog) 

To improve water quality in the 43 ponds 
with poor and very poor performance 

$16 

TOTAL City Costs $219 

(1) The City currently owns 95 stormwater ponds, of which 46 are dry ponds which provide water 
quantity control functions and 49 are wet ponds which provide both water quantity and quality control 
functions. Currently, due to sediment build up, 27 ponds are rated as providing Very Poor 
performance and 16 are rated as providing Poor performance. Cleaning these ponds is an operations 
activity with estimated associated costs of $16.0 million. 

 

Details to support the operations, maintenance and renewal lifecycle needs forecasts are 
provided in the following table and pages. Note that the lifecycle needs for Low Impact 
Development (LID) assets are not included as none exist at this time, but should be included 
in the next version of the Stormwater Asset Management Plan. 
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Table 4.8  Stormwater Asset Operations, Maintenance & Renewal Needs (2020$) 
Asset Asset Type Material Size Unit Quantity Quantity Criticality  Capital (Replace) Operations  Maintenance 

          (count) (m) (1VL-4VH) Description 
Freq 
(yrs) 

Unit 
Cost ($) 

Total Annual 
Cost ($) Description 

Freq 
(yrs) 

Unit 
Cost ($) 

Total Annual 
Cost ($) Description 

Freq 
(yrs) 

Unit 
Cost ($) 

Total Annual 
Cost ($) 

TOTALS                     $14,612,118       $2,897,596       $2,271,131 

Sewers Pipe Asbestos Cement <300 m   84 2 Replace 100 $839 $705 

Street cleaning, pipe insp & 
cleaning 

20 $4.26 $18 Repair, per m 1 $0.53  $45  

Sewers Pipe Concrete <300 m   3,497 2 Replace 100 $839 $29,355 20 $4.26 $745 Repair, per m 1 $0.53  $1,862  

Sewers Pipe Corrugated Steel <300 m   70 2 Replace 50 $839 $1,175 5 $4.26 $60 Repair, per m 1 $0.53  $37  

Sewers Pipe PVC <300 m   2,603 2 Replace 75 $839 $29,134 13 $4.26 $853 Repair, per m 1 $0.53  $1,386  

Sewers Pipe Asbestos Cement 300 to <600 m   211 3 Replace 100 $1,207 $2,548 20 $5.33 $56 Repair, per m 1 $0.80  $169  

Sewers Pipe Concrete 300 to <600 m   178,540 3 Replace 100 $1,207 $2,155,867 20 $5.33 $47,536 Repair, per m 1 $0.80  $142,609  

Sewers Pipe Corrugated Steel 300 to <600 m   517 3 Replace 50 $1,207 $12,486 5 $5.33 $551 Repair, per m 1 $0.80  $413  

Sewers Pipe Corrugated PE 300 to <600 m   200 3 Replace 75 $1,207 $3,220 13 $5.33 $82 Repair, per m 1 $0.80  $160  

Sewers Pipe HDPE 300 to <600 m   186 3 Replace 75 $1,207 $2,995 13 $5.33 $76 Repair, per m 1 $0.80  $149  

Sewers Pipe PVC 300 to <600 m   52,836 3 Replace 75 $1,207 $850,658 13 $5.33 $21,642 Repair, per m 1 $0.80  $42,203  

Sewers Pipe PW PVC 300 to <600 m   901 3 Replace 75 $1,207 $14,506 13 $5.33 $369 Repair, per m 1 $0.80  $720  

Sewers Pipe Vitrified Clay 300 to <600 m   1,099 3 Replace 100 $1,207 $13,270 20 $5.33 $293 Repair, per m 1 $0.80  $878  

Sewers Pipe Concrete >=600 m   145,973 4 Replace 100 $1,893 $2,762,900 12 $6.39 $77,731 Repair, per m 1 $2.13  $310,922  

Sewers Pipe Corrugated Steel >=600 m   637 4 Replace 50 $1,893 $24,114 3 $6.39 $1,357 Repair, per m 1 $2.13  $1,357  

Sewers Pipe HDPE >=600 m   146 4 Replace 75 $1,893 $3,685 8 $6.39 $117 Repair, per m 1 $2.13  $311  

Sewers Pipe PVC >=600 m   6,396 4 Replace 75 $1,893 $161,413 8 $6.39 $5,109 Repair, per m 1 $2.13  $13,623  

Sewers Pipe PW PVC >=600 m   182 4 Replace 75 $1,893 $4,593 8 $6.39 $145 Repair, per m 1 $2.13  $388  

Sewers Manholes (MHs)     each 6,546   2                 Adjust & Rebuild, per MH 1 $12.78  $83,658  

Sewers Catchbasins (CBs)     each 12,640   2         Inspect and clean, per CB 1 $40 $511,541 Adjust & Rebuild, per CB 1 $10.65  $134,616  
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Asset Asset Type Material Size Unit Quantity Quantity Criticality  Capital (Replace) Operations  Maintenance 

          (count) (m) (1VL-4VH) Description 
Freq 
(yrs) 

Unit 
Cost ($) 

Total Annual 
Cost ($) Description 

Freq 
(yrs) 

Unit 
Cost ($) 

Total Annual 
Cost ($) Description 

Freq 
(yrs) 

Unit 
Cost ($) 

Total Annual 
Cost ($) 

Culverts   Concrete >3000 m 52 1,884 4 Replace 75 $25,313 $635,867 Inspect (OSIM), per culvert 2 $213 $5,538 Repairs, % of CRC$ 25 10% $190,760  

Culverts   
Corrugated Steel 
or Other 

>3000 m 10 460 4 Replace 30 $26,764 $410,388 Inspect (OSIM), per culvert 2 $213 $1,065 Repairs, % of CRC$ 25 10% $49,247  

Culverts   Concrete 1800 to <3000 m 79 4,161 3 Replace 75 $18,486 $1,025,602 Inspect (Visual), per culvert 2 $213 $8,414 Repairs, % of CRC$ 25 10% $307,680  

Culverts   
Corrugated Steel 
or Other 

1800 to <3000 m 28 1,073 3 Replace 30 $18,481 $661,021 Inspect (Visual), per culvert 2 $213 $2,982 Repairs, % of CRC$ 25 10% $79,322  

Culverts   Concrete <1800 m 226 8,499 2 Replace 75 $2,191 $248,305 Inspect (Visual), per m 10 $4.26 $3,621 
Repair, over entire 
network 

1 $36,210  $36,210  

Culverts   
Corrugated Steel 
or Other 

<1800 m 485 7,915 2 Replace 50 $1,471 $232,858 Inspect (Visual), per m 10 $4.26 $3,372 
Repair, over entire 
network 

1 $34,080  $34,080  

Stormwater Pond Wet Pond     each 49   Varies 
Replace (Finite 
Assets) 

30 $830,700 $1,356,810 
Inspect, monitor, survey, 
clean, per wet pond 

15 $470,943 $1,538,414 
Repair inlet, outlet, berm, 
road, fence, landscape 

1 $7,544  $369,679  

Stormwater Pond Dry Pond     each 46   Varies 
Replace (Finite 
Assets) 

30 $830,700 $1,273,740 
Inspect, monitor, clean, per 
dry pond 

40 $233,448 $268,465 
Repair inlet, outlet, berm, 
road, fence, landscape 

1 $7,544  $347,045  

Manufactured 
Treatment Devices 

Oil/Grit Separator     each 71   2 Replace 50 $111,600 $158,472 Inspect & clean, per unit 1 $3,887 $275,995 
Repair, over entire 
network 

5 $10,650  $2,130  

Ditches      m 2,053 144,363 2 
Replace shape. 
per m 

50 $107 $307,493 Inspect, per m 1 $0.53 $76,873 Maintenance, per m 1 $0.53  $76,873  

Watercourses       m 779 104,645 2 
Replace eroded 
material for 
25% of length 

100 $2,130 $2,228,939 Inspect, per m 1 $0.43 $44,579 
Emergency Repair, over 
entire network 

1 $21,300  $21,300  

Low Impact 
Development 

      m2     2 Replace 10 $426   Inspect, per m 4 $3.62 $0 
Emergency Repair, over 
entire network 

1 $21,300  $21,300  
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Storm Sewers 

The City plans to inspect 100% of the sewer network through CCTV by 2025. Following 
this initial inspection, the condition of the sewer, as observed, will be used to determine 
the timing of future inspections as outlined in the City’s CCTV Sewer Inspection Policy. 
Pipes in poorer condition will be re-inspected sooner than those in better condition. 
Criticality of sewers is also considered, with pipes 600mm or greater generally inspected 
twice as frequently after the initial inspection over the service life of the sewer. 

At this time, replacement is used to forecast future renewal needs and is the most 
common method of renewal for collapsed or heavily deteriorated pipe. Once more 
condition information is available, trenchless technology methods of renewal such as re-
lining, Cured-In-Place-Pipe (CIPP), spot repairs and joint sealing will be explored as 
valid pipe rehabilitation alternatives to traditional open cut methods. These rehabilitation 
techniques will extend the life of the pipes beyond the replacement frequencies shown in 
the above table and reduce the overall lifecycle cost. 
 

Culverts 

Culverts with a 3m or greater span are inspected in accordance with Ontario Structures 
Inspection Manual (OSIM) requirements every 2 years. Only some culverts with 1.8m to 
3m span are currently inspected every 2 years. Culverts less than 1.8m span are 
deemed less critical and are visually inspected every 10 years. For renewal activities, 
culverts with a span of 1.8m or greater are typically repaired every 25 years and 
replaced at 75 years for concrete and 50 years for corrugated steel or other materials. 
These larger diameter corrugated steel pipes have a longer life than the smaller 
diameter pipes and culverts because they are designed for longer life. Culverts less than 
1.8m span are replaced at the service lives for concrete and corrugated steel sewers.  
 

Stormwater Ponds 

The City inspects ponds regularly for condition of components, water quality and water 
erosion issues. The City is undertaking bathymetric surveys for all wet ponds, with half 
completed in 2019 and the remaining half expected to be completed in 2020. The 
bathymetric surveys will inform the City on sediment accumulation rates, levels and the 
required timing for cleanouts, which are the costliest expenditures in the lifecycle 
management of stormwater ponds. 

Table 4.9 summarizes typical inspection and cleanout frequencies for stormwater wet 
and dry ponds based on pond criticality. To manage the assets at acceptable levels of 
risk, critical ponds are assessed and cleaned at more frequent intervals. For wet ponds, 
the sediment forebay and main cell cleanout are expected to require cleanout every 15 
years. Over the long term, to lower lifecycle costs, the City is aiming to perform more 
frequent forebay cleanouts (every 3 years) to extend the more costly main cell cleanouts 
to 25 years. 

Ponds are also managed at the component level, with maintenance repairs and 
replacements typically timed when a pond cleanout is performed. The following table 
summarizes estimated costs for a typical pond with component repairs at 15 years, 
followed by replacement of components at 30 years. 
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Table 4.9  O&M Activities – Pond Sediment Operations (per pond) 
Pond Cleaning   

Operational Activities 
Wet Ponds Dry Ponds Wet Ponds (Proposed) 

Cost (2019$) Frequency (yrs) Cost (2019$) Frequency (yrs) Cost (2019$) Frequency (yrs) 

Inspect $150* Annual* $150* Annual $150* Annual* 

Monitor $110* 3 times/yr* $110* Annual $110* 3 times/yr* 

Bathymetric Surveys $5000* 5* n/a n/a $5000* 5* 

Sediment Assessment n/a n/a $200 5 n/a n/a 

Sediment Forebay Cleanout $20,000* 15 n/a n/a $20,000* 3 

Main Cell Cleanout $400,000* 15 200,000 40 $400,000* 25 

TOTAL Pond Cleaning Ops $29,483 Annual $6,967 Annual $24,150 Annual 

 

Table 4.10  O&M Activities – Pond Component Maintenance (per pond) 
Asset Description Cost /Pond Freq (yrs) 

Pretreatment Oil/Grit Separator Inspect & Clean $3,650 1 

Inlet Conveyance 
Overland Flow Route (swale, ditch), Piping, 
Maintenance Hole, Flow Splitter, Weir 

Reshape overland flow route $2,340 15 

Inlet Structure Inlet Headwall, Grate, Screen Fix cracks and other defects $3,900 15 
Sediment Forebay Forebay    
Storage Pool Main Cell, Berm, Liner Reshape berm $1,170 15 

Outlet Structure Overflow Weir (stone or concrete), Piping 
Fix cracks and other defects 
(concrete), general rehab (stone) 

$3,900 15 

Outlet Conveyance Stilling Basin / Apron (stone or concrete) 
Fix cracks and other defects 
(concrete), general rehab (stone) 

$7,800 15 

Maintenance Access Road Re-grade (gravel only) $6,500 5 

Security Fencing Spot repairs $3,900 15 
Landscaping Vegetation Remove overgrowth, debris $3,000 5 

     $2,410  Annual 

 

Table 4.11  Renewal Activities – Pond Component Renewal (per pond) 
Asset Description Cost / Pond Freq (yrs) 

Pretreatment Oil/Grit Separator Replace $78,000 60 

Inlet Conveyance 
Overland Flow Route (swale, ditch), Piping, 
Maintenance Hole, Flow Splitter, Weir 

Replace piping, flow splitter, weir $46,800 30 

Inlet Structure Inlet Headwall, Grate, Screen Replace $78,000 30 
Sediment Forebay Forebay  - infinite 
Storage Pool Main Cell, Berm, Liner Replace berm, liner $117,000 30 

Outlet Structure Overflow Weir (stone or concrete), Piping Replace overflow weir, piping $78,000 30 

Outlet Conveyance Stilling Basin / Apron (stone or concrete) 
Replace stilling basin (concrete), 
outlet headwall, emergency spillway 

$78,000 30 

Maintenance Access Road Replace (asphalt only) $130,000 30 
Security Fencing Replace $26,000 30 
Landscaping Vegetation  - infinite 

    
30-Year Replacement  

(excluding oil/grit separator) 
$553,800 30 
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As an example, the following figure shows an overview of the current asset management 
strategy for stormwater wet ponds.  

Figure 4.3  Current Stormwater Wet Pond AM Strategy 

 

 

The lifecycle activities in the stormwater wet pond asset management strategy are as 
follows: 

 Create in year 0, at a cost of $32k per hectare of drainage area, which equals 
$2.8M per pond on average  

 Maintain through its lifecycle, including repairing defects, at an average cost of 
$7.5k per year  

 Operate which includes monitoring three times per year, inspection annually, 
survey every 5 years, and sediment cleaning of forebay and main cell every 15 
years, which is summarized for simplicity as a cost of $470k every 15 years 

 Renew every 30 years at a cost of $830k which includes replacing berm, liner, 
inlet and outlet structures, access road and fencing. 

Continuing with the stormwater wet pond example above, determining the costs to 
sustain each wet pond is then basic arithmetic:  

 the cost of the original construction is a one time $2.8M cost per pond.  

 PLUS the sum of the operations, maintenance and renewal activities per pond 
divided by the lifecycle of the asset.  

The average annual investment required to sustain each stormwater wet pond, after 
original construction, is: 

 (30 x $7.5k + 2 x $470k + $830)  30 years = $66.6k per wet pond, per year.  

This means that, on average, the City must invest $56.9k per year to sustain each 
stormwater wet pond that it owns. The City currently (2019 inventory) owns 49 wet 
ponds, which means that it must invest $3.26 million per year to sustain this asset type. 
The City also owns 46 dry ponds, which have a per pond asset management strategy 
cost of $41.1k per year for a total of $1.89 million per year. In total, the cost to sustain 
the City’s current inventory of stormwater ponds is $5.15 million per year. 
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5. Financing Strategy 
5.1 Overview 
The information presented in the preceding sections of the Asset Management Plan 
inform the financial requirements:  the state or condition of the assets, the expected 
levels of service, the risks to service delivery, and the lifecycle activities needed to 
reduce the risks to service delivery targets to acceptable levels. 

A global leader in asset management, the Local Government Association of Australia 
defines financial sustainability within the municipal government context as “… a 
government’s ability to manage its finances so it can meet its spending commitments, 
both now and in the future. It ensures future generations of taxpayers do not face an 
unmanageable bill for government services provided to the current generation”. 

A municipality is in a financially sustainable position if it: 

 Provides a level of service commensurate with willingness to tax and ability to pay  

 Can adjust service levels in response to changes in economic conditions or 
transfer payments 

 Can adjust its implementation plans in response to changes in the rate of growth 

 Has sufficient reserves and/or debt capacity to replace infrastructure when it needs 
to be replaced and keeps its infrastructure in a state of good repair. 

The key challenges to financial sustainability are: 

 A mismatch between level of service decisions and fiscal capacity 

 Growth that does not materialize as expected 

 The future cost of infrastructure investments 

 Unforeseen shocks to revenue or spending. 

O.Reg. 588/17, proposed levels of service, requires a financial strategy that provides an 
estimate of the annual costs for each of the 10 years of undertaking the needed lifecycle 
activities, separated into capital expenditures and significant operating costs, and the 
annual funding projected to be available to undertake the lifecycle activities. Although 
the reporting period is for 10 years, the assessment of preferred lifecycle activities is to 
include the full lifecycle of the assets. This City will be required to meet this requirement 
by July 1, 2024. 

5.2 Financial Sustainability 

5.2.1 Overview 

This section compares the planned expenditures (budgets) against the forecast needs 
for the lifecycle activities identified in the previous section (growth and upgrade, renewal, 
and operations and maintenance).  

The following table summarizes the average annual cost of forecast needs compared 
with planned funding over the 10-year period 2020 to 2029. The Asset Funding Ratio is 
an important financial performance indicator as it reports the percentage (%) of funding 
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projected to be available to undertake the lifecycle activities forecast to be needed over 
the next ten years against a target of 1.0. The City has substantial gaps between needs 
and available funding forecasts for growth / upgrade and renewal activities over the next 
ten years. The City also has a substantial backlog in stormwater pond cleanout and 
must plan for increased operations and maintenance costs to accommodate new 
stormwater assets.  

Table 5.1  AM Plan Financial Summary 

Service 
Attributes Asset Lifecycle Activity 

10-year (2020 – 2029) 
Average Annual Amounts (2020$M/year) Funding Ratio 

(Target = 1.0) 
Forecast Needs Planned Funding Gap 

Capacity, 
Use and 
Function 

Growth and upgrade $23.2 $15.3 $7.9 0.7 

Quality 
and 
Reliability 

Renewal $13.8 $10.0 $3.8 0.7 

Operations and 
maintenance including 
pond cleanout backlog 

Varies $5.5 to $9.3 as 
asset portfolio grows 

One year budget only. 
Therefore, assumed 
to be the same as 
Forecast Needs. 

n/a n/a 

 TOTALS $45.1 $33.4 $11.7 n/a 

 

The following graph summarizes the data from the preceding table. It shows the total cost of 
the forecast needed lifecycle activities over the next ten years as $45.1M per year 
(dashed red line) and the budgeted annual funding projected to be available to 
undertake the forecast needed lifecycle activities over the next ten years as $33.4M per 
year (solid black line). Since the “needs” exceed the “funding”, the City has an 
infrastructure “gap” of $11.7M per year for each of the next ten years. The graph also 
shows the historical expenditure (light bars and black dashed line as the average at 
$11.4M per year) and planned expenditures (dark bars). 

Figure 5.1  Stormwater Asset Lifecycle Financial Sustainability 
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The risks associated with implementing the Stormwater Asset Management Plan and 
the proposed actions in response to those risks are summarized in the table below. 

Table 5.2  Stormwater AM Plan Risk Mitigation Summary 

Service 
Attributes 

Lifecycle 
Activity Identified AM Lifecycle Risks Risk Management Strategy 

Capacity, 
Use and 
Function 

Growth and 
upgrade 

The identified asset growth and upgrade activity 
needs are not fully funded which may result in 
failure to meet 2019 Growth Plan and other 
regulatory obligations. However, progress on 
development build out may be delayed for 
unrelated reasons.  
The large asset growth and upgrade program will 
require an increase in effort by the City to deliver. 

Monitor build out of 
developments and continue 
to adjust Drainage Master 
Plan growth and upgrade 
activities and associated 
costs forecasts to suit. 

Quality 
and 
Reliability 

Renewal 

The identified asset renewal activity needs are 
not fully funded which may result in impact on 
asset reliability and service levels. 
The large asset renewal program will require an 
increase in effort by the City to deliver. 

Conduct Phase 2 of the 
Stormwater Funding Study 
in 2021 to address funding 
gaps. 
Investigate resourcing to 
deliver the large renewal 
program. 

Operations 
and 
maintenance 

The identified operations and maintenance needs 
associated with a growing asset portfolio will 
increase operating funding expenditures. 
The identified stormwater pond cleanout backlog 
will result in poor water quality and failure to meet 
regulatory requirements if not addressed. 

Fund operations and 
maintenance activities to 
keep stormwater assets in a 
state of good repair – to 
clear the pond cleanout 
backlog and to manage 
growing asset portfolio. 

 

The following sections provide further details on the planned expenditures versus forecast 
needs, by lifecycle activity type. 
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5.2.2 Expansion (Growth) and Upgrade Financial Sustainability 

Asset growth and upgrade activities enable the City to meet capacity, use and 
functionality service objectives through expansion of the assets into previously 
unserviced areas, increased capacity, or enhanced functionality.  

The following graph summarizes the financial sustainability of asset growth and upgrade 
activities. It shows the cost of the forecast needed lifecycle activities over the next ten 
years as $23.2M per year (dashed red line) and the budgeted annual funding projected 
to be available to undertake the forecast needed lifecycle activities over the next ten 
years as $15.3M per year (solid black line). Since the “needs” exceed the “funding”, the 
City has an infrastructure “gap” of $7.9M per year for each of the next ten years. The 
graph also shows the historical expenditure (light bars and black dashed line as the 
average at $2.4M per year) and planned expenditures (dark bars). 

Figure 5.2  Stormwater Growth and Upgrade Financial Sustainability 

 

 

In past years, the City has struggled to fund and deliver stormwater projects.  This has 
been for two main reasons:  

 Limited funds available due to slow development and competing projects 

 Limited human resources to deliver projects.   

The proposed spending in the 2021-2030 Capital Plan represents a higher priority being 
given to stormwater projects as reflected by the increase in the budget forecasts and 
outlook. The forecast and outlook years of the budget are subject to revenues being 
available as projected. If growth does not materialize as expected, there is potential that 
those revenues linked to Development Charges may not meet expectations.  

To meet the population forecasts set out by the provincial Growth Plan 2019, the 
City will need to increase the capital growth program substantially between 2030 
and 2041. 
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5.2.3 Renewal Financial Sustainability 

Asset renewal activities enable the City to meet reliability service objectives through 
rehabilitation and replacement of existing assets to extend the life and maintain the 
assets in a state of good repair.   

The following graph summarizes the financial sustainability of asset renewal activities. It 
shows the cost of the forecast needed lifecycle activities over the next ten years as 
$13.8M per year (dashed red line) and the budgeted annual funding projected to be 
available to undertake the forecast needed lifecycle activities over the next ten years as 
$10.0M per year (solid black line). Since the “needs” exceed the “funding”, the City has 
an infrastructure “gap” of $3.8M per year for each of the next ten years. The graph also 
shows the historical expenditure (light bars and black dashed line as the average at 
$4.8M per year) and planned expenditures (dark bars). 

Figure 5.3  Stormwater Renewal Financial Sustainability 

 

 

The large increase in the level of lifecycle activity and associated costs from the historic 
program to the 10-year capital program will put pressure on program delivery in the 
form of funding and human resource availability. The proposed spending in the 2021-
2030 Capital Plan represents a higher priority being given to stormwater projects and 
the budget forecasts and outlook reflect this priority.   

5.2.4 Operations and Maintenance Financial Sustainability 

Asset maintenance and operations activities enable the City to meet reliability service 
objectives by maintaining the assets in a state of good repair and to appropriately use 
the asset to deliver services. 

The following graph depicts the cost of the 2020 budget as $5.5M (orange bar in year 
2020) and the cost of undertaking the forecast needed operations and maintenance 
activities over the next 10 years, increasing from $7.5M in 2021 to $9.3M in 2029 to 
accommodate growth and upgra 
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de of the asset portfolio and to address the pond cleanout backlog (orange and dark 
orange bars). The graph also shows the historical expenditure (light orange bars). 

Note that the existing operations and maintenance budget has been determined based 
on historical spending.  In the next the next Asset Management Plan, the optimal 
spending to link needs, risk and cost will be investigated. 

Figure 5.4  Stormwater O&M Financial Sustainability 

 
 

5.3 Funding Sources 

Revenue and Funding Source Forecasts 

Through the annual budget process, capital project and operating activity expenditure 
information is gathered from service areas, including investment needs, trends and 
priorities to enable preparation of the ten-year capital and annual operating plans. The 
ten-year capital program includes the current one-year budget, a four-year forecast, and 
a five-year outlook. Once the expenditure plans are finalized, a financing plan for 
proposed expenditures is developed. The plan includes several key sources of funding 
and financing as outlined in the table below. 

Table 5.3  Key Sources of Funding and Financing 

Funding Source Financing Method 

Development Charges (DC) • Reserves (from current and prior years’ development charges 
collections in accordance with the DC Act) 

Front Ending Agreements / 
Development Contributions 

• Reserves (from current and prior years’ developer front ending 
agreements and developer contributions outside the DC Act) 

Debt 
• Long term borrowing, to be paid for by future taxpayers unless DC 

debt which is paid by DC reserves and development charges 

Federal Gas Tax • Project specific Federal Gas Tax grants / subsidies 

Grants • Project specific grants / subsidies other than Federal Gas Tax 

Tax Capital Reserve • Reserves (primarily from current and prior years’ property taxes) 
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Development Charges (DCs) are collected by the City from developers under the City’s 
DC Bylaw. DCs are held in designated DC reserve funds and used to fund a portion of 
growth-related infrastructure as prescribed by the City’s DC Bylaw. Projections relating 
to DC revenues are based on DC rates and the projected growth in developments. 

Grants from the Provincial or Federal governments, including gas tax grants, are also 
used to finance the capital program. However, many grants are a result of stimulus or 
other one-time funding that may be more difficult to forecast. Grants are not included in 
the budget forecast until confirmed. 

Capital reserves are established as a source of pay-as-you-go funding for the City’s 
capital program. Funding for these reserves is obtained annually through contributions 
from property tax supported budgets. The annual reserve contributions are based on 
forecasted financing requirements and provisions required to sustain reserve balances 
at appropriate levels to address infrastructure replacement costs in the future and 
inherent uncertainties in capital funding needs. Reserve contributions are evaluated 
annually to ensure adequate funds are raised to meet future capital requirements and to 
smooth out the impact on the annual operating budget. 

Current revenue for growth related capital stormwater projects is funded primarily by 
development charges and DC related debt. Revenue for capital stormwater upgrade and 
renewal works is funded by general property taxes (tax capital reserves), with some 
federal gas tax, grant and debt funding. Current revenue for operations is funded by 
general property taxes. 

The City is currently reviewing its stormwater funding model, and is investigating 
different funding options that provide a sustainable, reliable and equitable source of 
stormwater funding. City Council has approved a funding model to augment or replace 
current funding as outlined in the Stormwater Funding Study (Phase 1), dated 
September 2019. In 2021, Phase 2 of the Stormwater Funding Study will refine the 
operating and capital budget requirements, further assess the costs and complexities of 
administering the alternative funding mechanisms, and make recommendations on 
implementation, including public consultation. 
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6. Monitoring and Improvement Plan 
6.1 Overview 
Development of AM Plans is an iterative process that includes improving data, 
processes, systems, staff skills, and organizational culture over time. This section 
provides an overview of the compliance of this AM Plan with Ontario Regulation 588/17 
for current levels of service and the improvements required to become compliant with 
Regulation 588/17 for proposed levels of service by July 1, 2024. 

The following improvement activities are planned to enable the City to comply with 
Ontario Regulation 588/17 Asset Management Planning for Municipal Infrastructure, 
Proposed Levels of Service by July 1, 2024.   

 State of Infrastructure: Continue to improve knowledge of asset replacement 
costs and current condition of the assets based on asset criticality. 

 Levels of Service: Continue to assess current performance and, for each asset 
category, document the LOS that the City proposes to provide for the next 10 years 
and an explanation of why the proposed LOS are appropriate. 

 Asset Management Strategy: For each asset category, identify the lifecycle 
activities that would need to be undertaken to provide the proposed LOS for each 
of the next 10 years, based on risk and lowest lifecycle cost analyses. 

 Financing Strategy: For each asset category, provide the costs of the lifecycle 
activities that would need to be undertaken to achieve the proposed LOS for each 
of the next 10 years, separated into capital expenditures and significant operating 
costs. Also provide the annual funding projected to be available to undertake 
lifecycle activities and the options examined to maximize the funding projected to 
be available. Continue to review the stormwater funding model. For any funding 
shortfalls, identify which lifecycle activities will be funded and, for those not funded, 
the risks of not undertaking them. 

 Other: Provide an overview of the risks associated with implementation of the AM 
Plan and any actions that would be proposed in response to those risks. Provide 
an explanation of any other key assumptions underlying the plan that have not 
previously been explained. 

 

The following table provides a summary of compliance with current LOS and 
improvements required to comply with proposed LOS and to improve asset 
management practices. 
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Table 6.1  O.Reg. 588/17 Compliance Status and Other Opportunities 

Plan Section O.Reg. 588/17 Compliance 
Practices (Current LOS) 

O.Reg. 588/17 Compliance Improvements 
(Proposed LOS) Other Opportunities 

State of 
Local 
Infrastructure 

(Yes) For each asset category, the 
AM Plan provides a summary of the 
assets, the replacement cost of the 
assets, the average age of the 
assets, the condition of the assets, 
and the approach to assessing 
condition of assets. 

Continue to improve knowledge of asset 
replacement costs and current condition of the 
assets based on asset criticality. 
 

The current pond inspection methodology is 
not set up to enable data collected to be 
converted to a numerical condition/ 
performance rating; therefore, remaining life 
is based on age and service life, rather than 
the condition assessment data. Consider 
creating a 10-point rating scale to record 
condition/ performance observations that will 
drive asset management strategies. 

Levels of 
Service 

(Yes) For each asset category, the 
AM Plan provides the current LOS 
being provided. For core assets, the 
2019 AM provides the qualitative 
community descriptions and 
technical metrics as required by 
O.Reg. 588/17, and the current 
performance.  

For each asset category, provide the LOS that 
the City proposes to provide for the next 10 
years and an explanation of why the proposed 
LOS are appropriate based on an assessment 
of: the options for the proposed LOS and the 
risks associated with those options to the long 
term sustainability of the City, how the 
proposed LOS differ from the current LOS, 
whether the proposed LOS are achievable, 
and the City’s ability to afford the proposed 
LOS.  
For each asset category, provide the proposed 
performance for each year of the next 10-year 
period. 

Continue to develop levels of service metrics 
that support lifecycle asset planning activities 
for specific asset types (e.g., % of culverts 
meeting City standard design requirements, 
% of ponds with enhanced water quality 
treatment, % of ponds in cleanout backlog). 
 
Continue to track and report on 10-year 
funding rates (the budgeted funds / forecast 
needs) specific to backlogged lifecycle 
activities. 
 

Asset 
Management 
Strategy 

(Yes) The AM Plan provides the 
population and employment 
forecasts as set out in Schedule 3 
to the 2017 Growth Plan. 
(Yes) For each asset category, the 
AM Plan provides the lifecycle 
activities that would need to be 
undertaken to maintain the current 

For each asset category, provide the lifecycle 
activities that would need to be undertaken to 
provide the proposed LOS for each of the next 
10 years, based on risk and lowest lifecycle 
cost analyses. 

Continue to optimize the lifecycle activities by 
searching out and testing various operations, 
maintenance and renewal activity and timing 
options, and then evaluating the benefits 
against the costs of each option over time to 
determine the lowest cost option for the 
required benefits. 
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Plan Section O.Reg. 588/17 Compliance 
Practices (Current LOS) 

O.Reg. 588/17 Compliance Improvements 
(Proposed LOS) Other Opportunities 

LOS for each of the next 10 years, 
based on risk and lowest lifecycle 
cost analyses. 

Incorporate lifecycle activities for Low Impact 
Development (LID) assets and any other new 
asset types. 

Financing 
Plan 

(Yes) The AM Plan provides the 
estimated 10-year capital 
expenditures and significant 
operating costs required to maintain 
the current levels of service to 
accommodate projected increases 
in demand caused by growth as set 
out in Schedule 3 to the 2017 
Growth Plan. 
(Yes) For each asset category, the 
AM Plan provides the costs of 
providing the lifecycle activities that 
would need to be undertaken to 
maintain the current LOS for each 
of the next 10 years. 

For each asset category, provide the lifecycle 
management financial strategy that sets out 
the following for the 10-year period: 
• For each asset category, provide the costs of 

the lifecycle activities that would need to be 
undertaken to achieve the proposed LOS for 
each of the next 10 years, separated into 
capital expenditures and significant operating 
costs. 

• Provide the annual funding projected to be 
available to undertake lifecycle activities and 
the options examined to maximize the 
funding projected to be available. 

• For any funding shortfalls, identify which 
lifecycle activities will be funded and, for 
those not funded, the risks of not undertaking 
them. 

In 2021, Phase 2 of the Stormwater Funding 
Study will refine the operating and capital 
budget requirements, further assess the 
costs and complexities of administering the 
alternative funding mechanisms, and make 
recommendations on implementation, 
including public consultation. 
 
Track spending amounts to the LOS 
Framework: to lifecycle activity type, 
technical LOS type, and customer LOS type. 
 
Track spending amounts to asset and asset 
type. 

Other (Yes) The AM Plan indicates how 
the background information and 
reports upon which the state of 
infrastructure section within AM 
Plan is based will be made 
available to the public. 

Provide an overview of the risks associated 
with implementation of the AM Plan and any 
actions that would be proposed in response to 
those risks. 
An explanation of any other key assumptions 
underlying the plan that have not previously 
been explained. 
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6.2 Monitoring and Review Procedures 
This AM Plan will be reviewed during annual budget planning processes and amended 
to show any material changes in service levels and/or resources available to provide 
those services as a result of budget decisions.  

The AM Plan will be updated every five years to ensure it represents the current service 
level, asset values, projected operations, maintenance, capital renewal and 
replacement, capital upgrade/new and asset disposal expenditures and projected 
expenditure values incorporated into the long-term financial plan. 

6.3 Performance Measures 
The effectiveness of the asset management plan can be measured in the following 
ways: 

 The degree to which the required projected expenditures identified in this asset 
management plan are incorporated into the long-term financial plan 

 The degree to which the current one-year budget and four-year forecast take into 
account the forecast needs provided by the AM Plan 

 The degree to which the existing and projected service levels and service 
consequences (what we cannot do), risks and residual risks are incorporated into 
Council’s Strategic Plan and associated plans 

 The Asset Funding Ratio achieving the target of 1.0. 
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7. Conclusions 
Historically, the City has underinvested in its stormwater assets. This Stormwater Asset 
Management Plan forecasts continued underinvestment over the next ten years; 
although the proposed “gap” over the next ten years is much less than the historic “gap”. 
This underinvestment is not sustainable and will result in more risk in the form of 
flooding events, infrastructure failures and loss of service.  

By July 1, 2024, the City is required by O.Reg. 588/17 to provide the proposed levels of 
service and details on the costs and risks associated with them over the next ten years, 
with consideration of the full lifecycle of the assets.  

The City is currently reviewing its stormwater funding model and is investigating different 
funding options that provide a sustainable, reliable, and equitable source of stormwater 
funding. City Council has approved a funding model to augment or replace current 
funding as outlined in the Stormwater Funding Study (Phase 1), dated September 2019. 
In 2021, Phase 2 of the Stormwater Funding Study will refine the operating and capital 
budget requirements, further assess the costs and complexities of administering the 
alternative funding mechanisms, and make recommendations on implementation, 
including public consultation. 
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8. Appendix 
Calculation of 2019 Performance for percentage of the municipal 
stormwater management system resilient to a 5-year storm 

The current performance for system resiliency to a 5-year storm is based on the 
hydrologic and hydraulic modelling performed during development of the 2019 Drainage 
Master Plan. Modelling was performed to identify deficiencies in the minor and major 
systems. For the minor system, deficiencies were identified for the 1:5-year return 
frequency 6-hour SCS design storms, and each pipe segment was evaluated in terms of 
conveyance capacity according to the following scale: 

 Peak Flow/ Storm Sewer Full Flow Capacity (Qmax/Qfullflow) < 85% - storm sewer 
capacity exceeds design storm peak flow (storm sewer has adequate capacity) by 
greater than 15% and satisfies the current municipal conveyance criteria.  

 85% < Peak Flow/ Storm Sewer Full Flow Capacity (Qmax/Qfullflow) < 100% - 
storm sewer capacity exceeds design storm peak flow (storm sewer has adequate 
capacity) by less than 15%. As such, the peak flow is approaching full flow 
capacity.  

 101% < Peak Flow/ Storm Sewer Full Flow Capacity (Qmax/Qfullflow) < 115% - 
design storm peak flow exceeds storm sewer capacity (deficient conveyance 
capacity) by up to 15% moderate exceedance.  

 Peak Flow/ Storm Sewer Full Flow Capacity (Qmax/Qfullflow) > 115% - design 
storm peak flow exceeds storm sewer capacity (deficient conveyance capacity) by 
greater than 15% - severe exceedance. 

For the major system, analysis was done for the 1:100-year return frequency 6 Hour 
SCS design storm. Overland flow route deficiencies were defined using the 
NVCA/LSCRA safe access/egress criteria: 

 Depth of flow exceeds 0.30 m; 

 Velocity of flow exceeds 1.7 m/s; or 

 Depth velocity product exceeds 0.4 m2/s. 

The City overlayed the sewers categorized as severe exceedance (minor system 
deficiencies >115%) with the deficient overland flow routes to approximate the length of 
sewers that would not be resilient to a 5-year storm. The remaining network length, 
divided by the total length of sewers in the network, was used to determine the 
percentage of the system resilient to a 5-year storm. 

 


