REPORT TO COUNCIL
DATE:

June 25, 2018

SUBMITTED BY: Lucas Pitts, Director of Civic Works &
Development Services
SUBJECT:

REPORT NO.: 18-96
FILE NO.: 1715-00

Information Report - Stormwater System Asset Management
Plan Update

RECOMMENDATION:
THAT Report #18-96 “Stormwater System Asset Management Plan Update”, be received
for information only.

PURPOSE:
To provide Council with an update on the stormwater system asset management plan.
SUMMARY/BACKGROUND:
Asset management planning is the process of making the best possible decisions regarding the
building, operating, maintaining, renewing, replacing and disposing of infrastructure assets. Asset
management represents a strategic and holistic approach to managing all municipal assets from
office equipment to multi-million dollar sewage lift stations. It requires more than the updating of an
internal procedure, preparation of a report, or introduction of a new computer application. It
represents an overarching set of principles, best practices, and applications of information to
perform management functions better, with the following strategic goals:




To build, preserve, operate, and reinvest in facilities and infrastructure more costeffectively, increasing service life and improving long-term performance;
To deliver to the City of Castlegar citizens the best value for the public tax dollar
spent; and
To improve the accountability of the City of Castlegar to its citizens.

The objective is to maximize benefits, manage risk, and provide satisfactory levels of service to the
public in a sustainable manner. Asset management requires a thorough understanding of the
characteristics and condition of infrastructure assets, as well as the service levels expected from
them. It also involves setting strategic priorities to optimize decision-making about when and how
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to proceed with investments. Finally, it requires the development of a financial plan, which is the
most critical step in putting the plan into action.
The Stormwater System Asset Management Plan is the third step in the development of the City’s
Corporate Asset Management Plan. The Corporate Asset Management plan will set out how the
City’s assets will be managed to meet levels of service, considering a full lifecycle approach, and
ensuring long-term financial sustainability. The purpose of the Corporate Asset Management Plan
is to:







Establish a baseline of current asset management practices to inform a work plan for
continually improving asset management;
More accurately quantify infrastructure and the investment gap;
Demonstrate long-term asset care and sustainability;
Create a single master asset hierarchy and inventory;
Support the development of improved practices that clarify and justify funding requirements;
and
Provide increased transparency related to the City’s asset management practices,
challenges and opportunities.

Asset Management in Canada
The Canadian Infrastructure Report Card is an annual report put together by the Canadian Public
Works Association, the Canadian Construction Association, the Canadian Society for Civil
Engineering and the Federation of Canadian Municipalities. The report provides an assessment of
the health of municipal infrastructure as reported by cities and communities across Canada. In
2016, 120 municipalities across Canada in all shapes and sizes responded to the survey. The
survey developed for this report contained nearly 100 detailed questions on the inventory, condition
and management of municipally-owned or leased infrastructure. After all, municipal governments
own nearly 60% of Canada’s core public infrastructure. According to survey results, the total value
of core municipal infrastructure assets is estimated at $1.1 trillion dollars or about $80,000 per
household. Some key findings of the survey include:






One-third of Canada’s infrastructure is in fair, poor or very poor condition, increasing the
risk of service disruption;
Increasing reinvestment rates will stop the deterioration of municipal infrastructure;
Increasing reinvestment rates will save money in the long-term;
Building for today’s communities and tomorrow’s Canada requires long-term planning; and
All communities, particularly smaller municipalities, would benefit from increased asset
management capacity.

Asset Management Planning
In early 2018, the City completed a study that not only looks at the state of our current infrastructure
assets (fleet, facilities and parks are excluded from this study) but also took into consideration the
impacts of climate change on those assets. The report considered age, risk, material, and capacity
when considering replacement. The report was commissioned to develop a 20-year capital plan
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that took into consideration all infrastructure located within City right-of-ways. The plan prioritizes
infrastructure replacement not only on risk but on the ability to replace other existing infrastructure
at the same time. An example of this would be coordinating a high-risk stormwater main with a
road that needs to be replaced ensuring that two potential projects are done as one project. This
report focuses on the asset management plan for the stormwater network.
Stormwater Network
The City sits along and drains into the Columbia River. The City’s water supply is also taken
from the Columbia River upstream of the City’s boundary. Other creeks, notably Merry
Creek and Schofield Creek, drain to the river through the City’s storm drain system. The City
relies on an underground collection system made up of approximately 43 km of pipe which
gathers the surface water and conveys it to the creeks or the Columbia River.
The total estimated replacement value for the existing stormwater assets is approximately
$30 million based on the asset management assessment. These replacement costs include
the existing collection system components such as mains and manholes, drywells, catch
basins, and some ditches. It does not provide a valuation of the major receiving/conveyance
systems such as Merry Creek, Schofield Creek and Blueberry Creek.
The Canadian Infrastructure Report Card (CIRC) recommends an annual reinvestment rate of
1.0% for linear assets in the storm network. To compare, that would mean an annual
investment of $300,000 would be needed for the City’s storm system. The average annual
investment in stormwater infrastructure of the 120 municipalities surveyed is 0.3% (to meet the
national average would require an investment of $90,000 per year in Castlegar). It is important
to note that the numbers provided by CIRC are meant to be used only as a guide and have no
actual relevance to the City’s particular situation.
The 2018 projected revenue for the stormwater system is approximately $540,000 with
operating expenses approximately $114,400 which leaves approximately $425,600 available
for annual capital expenditures. Revenues are strictly dictated by the stormwater parcel tax
that Council adopted in 2016. A parcel tax is an excellent, and highly utilized tool, to ensure
that stormwater networks are receiving the proper financing required to maintain and replace
them. The parcel tax also allows the City to save money by placing money into the stormwater
reserve. The parcel tax is however new, so there is currently no reserve for the stormwater
network.
The study undertaken by Urban Systems took into account three factors when determining the
spending requirements:
1. Asset risk (age and condition)
2. Capacity (does the asset need to be upgraded)
3. Impacts of climate change – these were minimal for the stormwater system
Asset Risk is a complicated estimate. Typically pipes have industry average service lives that
are utilized to develop replacement plans. The problem with this theory is that not every pipe
is the same and they are not exposed to the same conditions. There are many variations in
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estimated service life when it comes to stormwater. Also, because stormwater mains are not
exposed to pressure like water mains, often leaks can be repaired for little cost. Trenchless
techniques are often used on stormwater pipes because it is much cheaper than exposing the
pipe by removing the road surface. To account for these variations, this analysis will consider
three scenarios:




An industry standard service life
125% of the industry standard
150% of the industry standard

This analysis often provides a broader representation and allows City staff to access and
consider the risk to the system in a fairer manner taking into consideration localized
conditions and construction techniques.
Results
The study made recommendations based on short-term (0-5 years), medium term (5-10
years) and long-term (10-20 years). Those recommendations are summarized below:

Time Frame

Baseline
Replacement
Cost ($)

125% of
Estimated
Service Life
Cost ($)

150% of
Estimated
Service Life
Cost ($)

Average
Replacement Cost
($)

0 – 5 years

$3,555,723

$2,434,078

$ 2,434,078

$2,807,960

5 – 10 years
10 – 20 years

$1,592,920
$6,596,444
$587,254

$1,925,103
$1,472,674
$291,592

$ 817,273
$ 2,129,048
$269,019

$1,445,099
$3,399,389
$382,622

Annual Funding

The changes in service life have little impact on budgeting except in the long-term (10-20year period). Many assets that would need to be replaced in the 10-20-year period are
moved out completely.
The system is actually quite strong in regards to service lives. The majority of the system is
either clay, PVC or HDPE. It is estimated that clay pipes, especially in the storm network,
could last up to 300 years. PVC and HDPE are predicted to last 150 years. The baseline
scenario considers a service life of only 80 years for both HDPE and PVC.
The study also considered the impacts and risks posed by climate change. Most resources
that address climate change impacts to stormwater systems focus on flood damage and water
quality. However, from an asset management perspective, the study is interested in
mechanisms that impact condition and/or capacity over the service life of the asset.
Based on this objective, the following potential responses to climate change were identified:
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Pipe degradation due to increased soil acidity. This mostly affects the service life of
ferrous metal pipes (cast iron, ductile iron, and steel). Soil acidification most commonly
occurs by mineral leaching due to water infiltration. This process occurs more rapidly in
warm, humid climates, and is dependent on soil type. Soils with high clay content and
organic materials are less susceptible to acidification, while sandy soils with little organic
content are more susceptible. Use of nitrogen and sulfur fertilizers can also lower pH
(increase acidity) over time (NRCS).



Pipe breakage due to soil movement caused by increased or decreased soil moisture
The potential for breakage by this process is dependent on soil type and pipe material.
Asbestos cement pipe in clay or peat soils are most at risk under these conditions, while
PVC in sandy soils are least at risk.



Roughness growth due to water chemistry changes (steel and ductile iron pipes only).
This response primarily impacts capacity, but to a lesser degree, also impacts condition
and ultimately, service life. This applies to only the ferrous metal pipes in the system –
ductile iron, steel, and galvanized iron pipe. The primary process for this response is
increased water acidity. Freshwater lakes are subject to natural acidification over time
due to mineral leaching from soils. Human causes (increased CO2, acid rain, pollutants)
have also been shown to accelerate the acidification process. Research indicates that
watershed characteristics have the largest impact on freshwater lake pH.

The conclusions of the risk impacts to the stormwater system due to climate change are
highlighted in the following table:
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As can be seen above, the impacts on the service life of the stormwater pipes from climate
change are minimal, which is to be expected. The City is primarily moving to PVC pipes for
new installations, and the impacts to those pipes are even less than existing pipes like CMP
or Concrete. As well, the expected changes to soil conditions due to climate change will be
felt over the next 50-100 years. In that time, technologies will improve and materials may
change.
Where there is some potential to impact the storm system is the shifting climate bringing larger
storms into the area. It is possible that more frequent large storms over the next 100 years will
stretch the capacity of the storm network and consideration should be given to the impacts on
the storm system.
At this time, staff is recommending that the impacts from climate change on the stormwater
system be included in the overall assessment for the asset management plan. The inclusion
will only impact the 10-20-year scenario as the overall impacts are not likely to be felt in the
next 10 years. Where they will be considered is when the City is replacing a pipe due to age
or condition, that upgraded capacity is considered to contain increased rainfall due to climate
change.
The average annual investment is outlined below for each scenario (with climate change
included).
Average Annual Investment

0 – 5 years
5 – 10 years

Baseline
Scenario ($)
$711,145
$767,401

125%
Scenario ($)
$486,816
$767,401

150% Scenario
($)
$486,816
$767,401

10 – 20 years

$96,744

$96,744

$96,744

Average

$418,008

$361,926

$361,926

Time Frame

At this time staff is recommending considering the 125% scenario to develop the asset
management plan for a number of reasons:
1. As mentioned earlier, the storm system network is comprised of mostly clay, HDPE
and PVC pipes. The baseline scenario estimates a service life of only 80 years which
is below even current industry standards.
2. Stormwater pipes are easy to repair instead of replace. Unless there is a catastrophic
failure non-invasive techniques can be utilized to extend service lives.
3. The replacement of storm pipes can be coordinated with replacement of water or
sewer pipes to save on surface rehabilitation costs.
125% Scenario: Revenues – Funding required = $425,600 - $361,926 = $63,674
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Financing Options
With the addition of the parcel tax, storm system funding is in excellent shape. The only
consideration that should be given is increases due to inflation (CCI). Any excess funds on
any given years should be directly allocated to the storm system reserves.
The City currently has a backlog of capital replacement projects. Once these projects are
complete some of the available money should be shifted into maintenance of the system.
As mentioned earlier, failure within the storm network is not as catastrophic as in the water
network and proper maintenance techniques and repairs can extend service life of
infrastructure well beyond the industry standard. Typically, these techniques fall into the
following categories:


Non-infrastructure solutions: Actions or policies that can lower costs or extend asset
life (e.g., better-integrated infrastructure planning and land use planning, demand
management, insurance, process optimization, managed failures).



Maintenance activities: Including regularly scheduled inspection and maintenance, or
more significant repair and activities associated with unexpected events.



Renewal/rehabilitation activities: Significant repairs designed to extend the life of the
asset. For example, the lining of storms pipes can defer the need for replacement.

Summary
Overall, the financial situation for the storm network is in an excellent position. There is no
funding gap over the next 20 years. It is recommended that no rate adjustments are made at
this time, with consideration given to inflation in the next couple of years.
POLICY IMPLICATIONS:
None at this time
IMPLEMENTATION/COMMUNICATION:
None required at this time.
Respectfully submitted,
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Approved by CAO:

_______________________________
Lucas Pitts,
Director of Transportation & Civic Works

Chris Barlow

