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1 EXECUTIVE SUMMARY
WSP Canada Inc. (formerly GENIVAR Inc.) has prepared an asset management plan for the
Corporation of the Township of Terrace Bay to assist with the maintaining, renewing, replacing, and
funding of their assets. The assets include the water treatment plant, water distribution system, raw
water pumping station, wastewater lagoon and collection system, stormwater collection system, and
municipally owned buildings located throughout the municipality. The municipal infrastructure has
been inspected where possible and the results have been provided for input into CityWide Software
Solutions database.  The Condition Indices have been calculated with input from CityWide which
uses an aged based method, and adjusted as necessary based on field inspections.

The asset management plan provides an evaluation of the current performance and characteristics of
the local infrastructure and highlights which assets are not providing the expected levels of service.
The plan then provides a basic financial strategy based on this information and is broken down into
work to be done within the next five (5) years and the next twenty-five (25) years.

A representative sample of the sewers and manholes were inspected and conditions confirmed
however the water distribution system was rated solely on an age-based method. The next inspection
for buried infrastructure should be done in approximately ten (10) years. In addition, the municipality
should become as familiar as possible with CityWide Software Solutions and update the asset�s
information regularly to discover it�s full potential. This will assist with managing the assets and
predicting the financial state of the Corporation of Township of Terrace Bay.

This report quantifies the full life cycle costs of sustaining the Town of Terrace Bay water, wastewater
and stormwater drainage systems in perpetuity.  The projected costs for replacement of the various
components in the systems over the next 100 years were evaluated to provide a sense of current
funding requirements. This study focuses on the renewal of the existing systems and does not
investigate the expansion of the systems to service future growth in the Town.

The estimated replacement cost of the water, wastewater and stormwater systems are $27.2 million,
$10.3 million and $4.4 million, respectively, for a total of $41.9 million.  The �underground�
components of these three systems represent approximately 58% ($24.4 million) of the total value.
The above ground facilities (Water Treatment Plant, Pumping Station, and Sedimentation Tanks)
accounting for the remaining 42% ($10.4 million, $5.1 million, and $2.0 million, respectively). This
translates into a total overall replacement cost of approximately $28,600 per capita.

Since detailed information on the condition of each component of the systems is not readily available,
a theoretical service life has been assumed for each of the components.  The weighted average
service life for the water, wastewater and stormwater systems is 62, 73 and 72 years, respectively.  In
other words, to fully sustain these systems, the Town should renew at least 1.6% of its water system,
1.4% of its wastewater system and 1.4% of its stormwater system each year.

In order to ensure sustainable water, wastewater and stormwater services, the Town should invest
$0.72 million per annum in renewing their systems. This value does not include routine operating or
maintenance costs, nor any road reconstruction or other restoration costs necessitated by the
replacement of underground components.

In addition to the municipal infrastructure, WSP also reviewed several municipal buildings.  These
included the water treatment plant, the raw water pumping station, the public works garage, the
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airport office, the airport garage, the tourist information centre, the cultural centre, the pool building,
the community centre, the fire hall office, and the fire hall garage.  Condition assessments were
performed and condition ratings were assigned to help determine the renewal investment required to
sustain these assets.  In order to sustain the building assets, the Town should invest $0.532 million
per annum.  This does not include maintenance.

Buildings are kept separate from the infrastructure in the financial strategy and analysis so the
municipality can choose where they want to focus their funds for renewal.
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2 INTRODUCTION
WSP Canada Inc. (formerly GENIVAR Inc.) was retained by the Township Terrace Bay to develop a
comprehensive asset management plan for infrastructure that includes water distribution, sanitary,
and storm systems in Terrace Bay as well as municipally owned buildings.  The Township can then
utilize this as a tool to assist with decisions regarding the operating, maintaining, renewing, replacing,
disposing, and funding of their local asset needs.

The Town of Terrace Bay provides water, wastewater and storm drainage service to the urban area
within the Town as well as to the Pulp Mill (Figure 2-1). The 2011 population of the Town was
approximately 1,466 (Statistics Canada; 2011).

Figure 2-1. Town of Terrace Bay, Ontario

The Sustainable Water and Sewage Systems Act, 2002 will require Ontario municipalities to prepare
and approve an Inventory and Management Plan for water and wastewater infrastructure that
includes an assessment of the full costs for providing these services.  They will also be required to
submit a Cost Recovery Plan for water and wastewater services describing how they intend to pay
the full cost of providing these services.
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Municipalities in Ontario recently adopted a full accrual accounting approach to tangible municipal
assets in accordance with the Public Sector and Accounting Board (PSAB) Section 3150
requirements. In order to comply with these requirements, a full inventory, costing, and useful life of
tangible municipal assets was required which is the start of a comprehensive asset management
plan.  In addition, The Commission on the Reform of Ontario�s Public Services (2012) recommended
the implementation of full cost pricing for water and wastewater services, among other things.

In the past, most Ontario municipalities focused their resources on expansion of their infrastructure to
service population growth.  However, most municipalities are now beginning to expend more
resources on renewal of their infrastructure.  Furthermore, the public are now demanding a higher
level of service; gaining an increasing awareness of environmental issues; and expecting a more
transparent decision-making process.  As a result of these demands, historical levels of investment in
water, wastewater and stormwater infrastructure must be examined relative to the cost of sustaining
this infrastructure on a long-term basis.

2.1 PURPOSE AND METHODOLOGY
The purpose of the asset management plan is to attempt to establish a workable document that will
assist with decisions related to how the Township�s infrastructure will be managed to ensure that it is
capable of providing the levels of service required to support the Township�s goals.  An asset
management plan is a business strategy used to effectively and efficiently allocate available funds
amongst valid and competing asset needs. It links expectations for asset conditions, performance,
and availability with management and investment strategies.  The asset management plan identifies
the overall system components and summarizes key asset and planning information to recommend
work for the assets to perform at their expected level of service at a single point and time.

This report is broken down into six (6) elements as follows:

Executive Summary;

Introduction;

State of local infrastructure;

Desired levels of service;

Asset management strategy; and

Financing strategy.

This report estimates the full (life cycle) cost to sustain the Town�s water, wastewater and stormwater
systems in perpetuity.  It is beyond the scope of this study to address the expansion of the existing
systems to service future development.  Similarly, this report does not address the investment that
might be required to comply with new regulations related to municipal water, wastewater and
stormwater.

This approach does not explicitly account for the projected growth within the Town or inflation.  It has
been assumed that the water and wastewater user rates will be increased each year to offset
inflation.  It should also be noted that the population of the Town decreased from 1,620 to 1,466 (i.e. -
9.5%) from 2006 to 2011 (Statistics Canada; 2006 & 2011).  If this trend continues, the Town could
be faced with insufficient revenues unless the water and wastewater rates are increased accordingly.
However, the population of a small municipality such as Terrace Bay is very dependent on local
economic factors since a large industry coming to (or leaving) the area could have a significant
impact, and for this reason any population projections beyond a 5-10 year horizon would be very
speculative.
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As more detailed information becomes available on the condition and rate of deterioration of the
water, wastewater and stormwater systems and the effectiveness of various rehabilitation strategies,
it will be possible to refine the asset management plan and the life cycle costs.  Nevertheless, this
report attempts to quantify the magnitude of the projected costs with the expectation that at some
point in the future, the level of investment in renewal of these systems will be significantly greater
than at present.  As a result, it would be prudent for the Town to develop a strategy to sustain their
water, wastewater and stormwater systems over the long term.

The cost of sustainable service should be updated every five years or so as more detailed information
becomes available on the condition of the water, wastewater and stormwater systems and to account
for population changes, the revenue base and inflation in the Town.

2.2 PROJECT OVERVIEW
Since January 1, 2009 Public Sector Accounting Board (PSAB) regulation 3150 requires all
municipalities to report on their Tangible Capital Assets (TCA) in their annual accounting
statements.  This requirement can be difficult for municipalities to comply with because typically it is
very difficult to retrieve contract tender documentation detailing the cost of these assets when they
were installed. The replacement cost estimates contained in this report can be used to assist the
Town in determining the present value of the TCA�s that comprise the municipally owned buildings,
water, wastewater and storm drainage systems.

The Township�s assets consist of 199 sections of sanitary sewer, 137 sections of storm sewer, 88
sections of water distribution, a water treatment plant, a raw water pumping station, and two (2)
infiltrative lagoons with four (4) sedimentation tanks for pre-treatment. Municipal buildings which are
included are the water treatment plant, the raw water pumping station, the public works garage, the
airport office, the airport garage, the tourist information centre, the cultural centre, the pool building,
the community centre, the fire hall office, and the fire hall garage. WSP completed an evaluation of
these assets and prepared this asset management plan.  The investigation undertaken by WSP, with
respect to this plan and any conclusions or recommendations made in this plan, reflect WSP�s
professional opinion based on the conditions observed at the time of the inspections, and on
information available at the time of preparation of this plan. Extrapolation of visual data was
necessary where there was no access and condition ratings were based on material and age where
necessary.

The asset management plan is anticipated to be valid for 5 years with diminishing returns and should
be updated regularly.  The plan should be evaluated and improved through updated information at
every scheduled inspection.
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3 STATE OF LOCAL INFRASTRUCTURE
3.1 GENERAL

All assets have a natural service life span. In order to keep water supply, sewers, and buildings
functioning in a safe and usable condition, regular maintenance and inspections should be scheduled
based on inspection results and service conditions.  It is recommended, when possible, for sewers to
undergo an inspection every ten (10) years by a trained inspector who is either a professional
engineer or under their direction.  The inspector should review and rate each asset�s condition.
These ratings are used in determining the current condition and forecasting future performance.  This
is done so that the township can be aware of changing conditions and can plan maintenance and
rehabilitation activities with confidence.  Inspections should be carried out considering seasonal
conditions such that harsh weather does not interfere with inspections, causing delays, overlooked
information, and unnecessary expenses.

3.2 INVENTORY OF ASSETS
All assets� key inventory information, including their installation date, historical cost, and useful life are
stored in the CityWide Software Solutions database.  The assets have already been segmented into
groups by others in 2012.  In order to better quantify linear assets, WSP took these asset groups and
broke them down into smaller, more manageable segments to enable the township to more clearly
visualize which areas are prioritized.  WSP has compiled the inventory in a block-to-block fashion and
conducted various visual inspections to provide condition ratings for selected assets.  The detailed
inventory is listed in Appendix A of this plan.

The detailed inventory of the municipal water system, wastewater system, stormwater system, and
building assets was compiled through a thorough review of all available drawings, Certificates of
Approval, and other municipal records. Staff from the Town were interviewed to fill in gaps in the
data, such as the approximate year of construction, and material types. This inventory also includes
a breakdown of the total length of water mains, sanitary sewers and storm sewers by diameter, age
and pipe material. Buildings are broken down by type, age, and square footage.

Drawings contained in a pocket at the rear of this report, are general plans of the Town which show
the municipal Water System (Map 1), Wastewater System (Map 2), and Stormwater System (Map 3).
Buildings are also labelled on these drawings.

3.2.1 WATER SYSTEM
The Town of Terrace Bay owns one (1) water treatment plant and one (1) Raw Water Pumping
Station. In addition, the Town�s water distribution system includes approximately 22 km of water main;
114 hydrants and 866 water services. Table 3.2-1 summarizes the inventory of the Town�s water
system assets.



7

Asset Management Plan WSP
Phase II No 121-24700-00

Table 3.2-1 - Replacement Costs of Water System Components

ASSET QUANTITY UNIT COST REPLACEMENT COST
($M)

Water Mains (km) 21.8 $410 / m $8.950 M

Hydrants 114 $8500 ea $0.969 M

Water Services 866 $2100 ea $1.819 M

Water Treatment Plant 1 $10,400,000 $10.400 M

Pumping Station 1 $5,100,000 $5.100 M

Total $27.238 M
Note: A 3% inflation rate was used for WTP and PS to convert original construction costs to 2013 dollars.

The water mains supplying the Town�s customers range in size from 150 mm to 350 mm in diameter.
There is also a 900 mm watermain which services the paper mill however is not owned by the Town.
Any costs associated with the 900mm watermain have not been accounted for in this report as it is
assumed the mill will pay for all costs in maintaining and/or replacing this watermain. Table 3.2-2
provides a breakdown of the total pipe length by diameter. Approximately 86% of watermains (by
length) have a diameter in the range of 150 mm to 250 mm with the remaining 14% being greater than
250mm in diameter.
Table 3.2-2 - Water Main Sizes

DIAMETER
(MM)

LENGTH
(KM) % OF TOTAL

150 12.9 59%
200 2.77 13%
250 3.18 15%
300 1.18 5%
350 1.81 8%

Total 21.8 100%

Table 3.2-3 summarizes the breakdown of total length by pipe material. Approximately 69% of mains
(by length) are cast iron and ductile iron. HDPE and PVC mains account for the remaining 31% of the
total length.
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Table 3.2-3 - Water Main Materials

MATERIAL LENGTH
(KM) % OF TOTAL

PVC 0.85 4%
HDPE 6.0 27%
Cast 10.2 47%

Ductile 4.8 22%
Total 21.8 100%

Similarly, Table 3.2-4 summarizes the breakdown of total length by pipe age. It is apparent that only
26% of the water mains (by length) were constructed since 1970. In other words, the water
distribution system is relatively old, having an average age of approximately 55 years.
Table 3.2-4 - Water Main Ages

DECADE LENGTH
(KM) % OF TOTAL

1950-1959 12.0 57%
1970-1979 4.2 20%
1980-1989 1.6 8%
2000-2009 3.2 15%

Total 21 100%

3.2.2 WASTEWATER SYSTEM
The Town�s sewage collection system includes approximately 14.6 km of sanitary sewer; 197 sanitary
manholes; and 850 sanitary service connections. Table 3.2-5 summarizes the inventory of the
Town�s wastewater system.
Table 3.2-5 - Replacement Costs of Wastewater System Components

QUANTITY UNIT COST REPLACEMENT COST
($M)

Sanitary Sewers (km) 14.6 $330 / m $4.818 M
Sanitary Manholes 197 $9,700 ea $1.911 M

Sanitary Services 850 $1,900 ea $1.615 M

Sedimentary Tanks 4 $500,000 $2.000 M

Total $10.344 M
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The sanitary sewers range in size from 100 mm to 300 mm diameter. Table 3.2-6 provides a
breakdown of the total pipe length by diameter. Approximately 86% of sanitary sewers (by length)
have a diameter of 200 mm or 250 mm.
Table 3.2-6 - Sanitary Sewer Sizes

DIAMETER
(MM)

LENGTH
(KM) % OF TOTAL

100 0.4 3%
200 10.2 70%

250 2.4 16%

300 1.6 11%

Total 14.6 100%

Table 3 . 2 -7 summarizes the breakdown of total length by pipe material. Approximately 65%
of sanitary sewers (by length) are Clay (VCT) and 5% are PVC. Transite pipes account for the
remaining 30% of the total length.
Table 3.2-7 - Sanitary Sewer Materials

MATERIAL LENGTH
(KM) % OF TOTAL

Transite 3.9 27%
VCT 8.6 59%

PVC 2.1 14%
Total 14.6 100%

Similarly, Table 3.2-8 summarizes the breakdown of total length by pipe age. It is noted that
approximately 41% of sanitary sewers (by length) were constructed since 1970. In other words, the
average age of the sanitary sewers is approximately 51 years.
Table 3.2-8 - Sanitary Sewer Ages

DECADE LENGTH
(KM) % OF TOTAL

1950-1959 7.4 51%
1970-1979 4.1 28%

1980-1989 1.7 11%

2000-2009 1.4 10%
Total 14.6 100%

The sanitary sewers discharge into sedimentation tanks prior to discharging to infiltrative lagoons.
There are a total of four (4) sedimentation tanks.
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The infiltrative lagoons have been in operation since the development of the town in the early 1950s.

3.2.3 STORMWATER SYSTEM
The Town�s storm sewer system includes approximately 8.2 km of storm sewers and culverts, 77
manholes, 161 catch basins and 70 catch basin manholes. Table 3.2-9 summarizes the inventory of
the Town�s stormwater system.
Table 3.2-9 - Replacement Costs of Stormwater System Components

QUANTITY UNIT COST REPLACEMENT COST
($M)

Storm Sewers (km) 8.2 $300 / m $2.460 M
Manholes 77 $7,800 ea $0.601 M

Catchbasins 161 $4,700 ea $0.757 M

Catchbasin Manholes 70 $7,800 ea $0.546 M
Total $4.364 M

The storm sewers range in size from 150 mm to 600 mm. Table 3.2-10 provides a breakdown of total
pipe length by diameter. Approximately 83% of storm sewers (by length) have a diameter of 150 mm
to 300 mm.
Table 3.2-10 - Storm Sewer Sizes

DIAMETER
(MM)

LENGTH
(KM) % OF TOTAL

150 1.3 16%
200 2.8 34%
250 1.3 16%
300 1.4 17%
350 0.1 1%
375 0.2 2%
400 0.4 5%
450 0.4 5%
500 0.1 1%
525 0.1 1%
600 0.2 3%

Total 8.2 100%

Table 3.2-11 summarizes the breakdown of total length by pipe material. Approximately 98% of storm
sewers (by length) are constructed of Clay (VCT) or Transite. The other 2% of storm sewers (by
length) are constructed of PVC (MacDonald Avenue).
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Table 3.2-11 - Storm Sewer Materials

MATERIAL LENGTH
(KM) % OF TOTAL

Transite 3.5 43%
VCT 4.5 55%
PVC 0.2 2%

Total 8.2 100%

Similarly, Table 3.2-12 summarizes the breakdown of total length by pipe age. It is noted that 54% of
storm sewers have been constructed since 1970 and therefore 46% the storm sewers are
approaching 60 years of age. Overall, the average age of the storm sewers is approximately 45 years.
Table 3.2-12 - Storm Sewer Ages

DECADE LENGTH
(KM) % OF TOTAL

1950-1959 3.8 46%
1970-1979 1.9 23%
1980-1989 2.5 31%

Total 8.2 100%

3.2.4 BUILDINGS
The Town of Terrace Bay owns nine (9) properties throughout the municipality.  Some of these
properties have more than a single building on the site and have been considered separately for
condition assessments and recommendations. Table 3.2-13 summarizes the inventory of the Town�s
building assets.

Replacement costs are based on recent construction projects in Northern Ontario.  Building cost
examples are provided in Appendix E for reference.
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Table 3.2-13 � Replacement Cost of Buildings

ASSET AREA
(m2)

HISTORICAL
COST

(IF AVAIL.)

UNIT
REPLACEMENT

COST
(PER SQ.FT.)

REPLACEMENT
COST ($M)

Water Treatment Plant 1540 $10,400,000 $ 10.400 M
Raw Water Pumping Station 69 $5,100,000 $ 5.100 M

Public Works Garage 520 $ $175 $ 0.980 M
Airport Office 90 $ $200 $ 0.194 M

Airport Garage 139 $ $175 $ 0.262 M
Tourist Information Centre 150 $ $225 $ 0.363 M

Cultural Centre 2032 $ $250 $ 5.466 M
Pool Building 163 $ $250 $ 0.438 M

Community Centre 5110 $ $250 $ 13.746 M
Fire Hall Office 89 $ $200 $ 0.191 M

Fire Hall Garage 270 $ $175 $ 0.508 M

Total 10,172 $ 37.648 M

The buildings in the Town range in size from 69 m2 to 5110 m2.  Table 3.2-13 also provides a
breakdown by area of the buildings.  Approximately 70% of the buildings (by area) are encompassed
by two highly used recreational facilities.

3.3 ASSET�S CURRENT YEAR VALUE
According to the suppliers, water distribution infrastructure, sanitary sewers, and storm sewers
typically have a 60 to 80 year lifespan, depending on the type of material used during construction.
The weighted average service life for the water, wastewater and stormwater systems is 62, 73 and 72
years, respectively.

Buildings have various components with different expected service lives.  Structures typically have a
50 year lifespan where roof structures usually have a 15 to 20 year life expectancy.  Mechanical
equipment typically has a 20 to 30 year life expectancy.  Through strategic forecasting, mechanical
improvements, and good maintenance, a building can expect to have an 80 year lifespan.  The
weighted average service life of these specific buildings should be taken as 60 years.

The remaining useful life of each asset should also be taken as the ratio of their condition index.
Again, for buried infrastructure, the condition is extrapolated and the remaining life is simply the
design life minus the age of the assets.  Both the remaining useful life and current year value are
listed in Appendix A of this plan.

3.4 REPLACEMENT COSTS
There are several ways to estimate the value of assets, including: original book value; depreciated
book value; market value; and replacement cost.  For the purposes of quantifying life cycle costs, the
replacement cost is deemed to be the most appropriate.

The replacement costs for the water, wastewater, stormwater systems, and building components are
based on cost data compiled by WSP from several sources, including recent tenders, surveys and
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other studies. These estimates do not include any road restoration costs necessitated by the
replacement of underground components.

The cost estimates presented in this report are deemed to be sufficiently accurate for the initial
development of an asset management plan.  However, a more detailed analysis is required in order
to estimate the replacement cost for individual components.  A detailed cost estimate should
account for restoration requirements, staging of construction, site constraints, and economic factors.

3.4.1 WATER SYSTEM
Figure 3-1 illustrates the replacement cost for each water system components based on the
inventory and unit costs summarized in Table 3.2-1. The estimated replacement cost of the water
system is approximately $27.2 million. It is apparent from Figure 3-1 that the replacement cost of
water mains is approximately 33% of the total replacement cost of the water system.
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3.4.2 WASTEWATER SYSTEM
Figure 3-2 illustrates the replacement cost for each wastewater system component based on the
inventory and unit costs summarized in Table 3.2-5.  The estimated replacement cost of the
wastewater system is approximately $10.3 million. It is apparent from Figure 3-2 that the replacement
cost of sanitary sewers is 47% of the total replacement cost of the wastewater system.
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3.4.3 STORMWATER SYSTEM
A Figure 3-3 illustrates the replacement cost for each stormwater system component based on the
inventory and unit costs summarized in Table 3.2-9.  The estimated replacement cost of the
stormwater system is approximately $4.4 million.
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3.4.4 BUILDINGS
Figure 3-4 illustrates the replacement cost for individual buildings based on the inventory and
replacement costs summarized in Table 3.2-13.  The estimated replacement cost of all buildings is
approximately $37.6 million. It is apparent from Figure 3-4 that the replacement cost of Community
and Cultural Centres are over 50% of the total replacement cost of the building assets.

3.4.5 SUMMARY OF REPLACEMENT COSTS
The total replacement cost of the water, wastewater and stormwater systems is approximately $41.9
million. Including buildings, the replacement cost would amount to $79.5 million. Since the current
population in the Town is approximately 1,466, the replacement cost of the water, wastewater and
stormwater systems is approximately $28,600 per capita or $54,200 per capita if buildings are
included.

3.5 ASSET CONDITIONS
The Condition Index (CI) is a planning tool which assists with the scheduling of maintenance and
upkeep.  A higher number indicates a better overall condition.  The CI is a basic economic indication
of the current value as a percentage of its replacement cost.  The CI is a simple, convenient and
inexpensive way to monitor the condition of the assets, identify maintenance and rehabilitation needs,
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and to ensure that maintenance budgets are spent wisely.  Using the CI can help identify trigger
points for preventive maintenance that can stop an asset from deteriorating to the point that it needs
expensive rehabilitation.

The condition indices are calculated values representative of the condition of an asset.  The values in
this plan vary from 0-100 (indicating completely deteriorated to new condition).  Buried assets use an
age condition index approach similar to the CityWide Software while buildings use a facility condition
index.  Typically visual inspections are carried out and details are entered into the database which in
turn produces a calculated condition index based on inspected elements.  Where access is limited or
not possible it is necessary to make assumptions considering age, design life, and material.  For
example, roads are inspected and parameters usually include severity and frequency of items such
as potholes, distortion, tire rutting, or washboard.  These severities and frequencies can then be
entered into the asset management software and in turn produce a condition index.  CityWide
Software uses a completely age based condition rating system unless overridden.  The assets�
current conditions are presented in Appendix A of this plan.

3.5.1 AGE CONDITION INDEX
The assets vary from critical to excellent age-based condition, and most are currently providing
acceptable levels of service. The rating system is as follows:

CONDITION
INDEX

100 - 75 74 - 50 49 - 25 24 - 0

Rating 1-Excellent 2-Good 3-Fair 4-Poor

The infrastructures in the municipality were visually inspected where safe access could be gained to
determine their current condition and engineering characteristics.  CCTV inspections were conducted
and reviewed for approximately 4% of the infrastructure assets.  Extrapolation to remaining assets
was necessary from the CCTV videos.

Normally a Serviceability Condition Index (SCI) is used for applications like these however it is not
recommended with assets approaching the end of their useful lives.  The SCI takes into account the
condition, cost, and criticality (consequence of failure).  Because these services are vital and aged,
most would produce an SCI of exactly 50.

The Age Condition Index (ACI) is the default condition rating system used by CityWide. Normally this
rating system is avoided because they lead to assets being replaced based on age rather than
performance.  For buried infrastructure this method is recommended simply because access cannot
be granted for detailed performance evaluations.  Although the CCTV videos are helpful, only select
sewers with random distribution were chosen for inspection.

It is recommended that CCTV inspections be conducted and reviewed for the entire storm and
sanitary sewer systems, particularly problematic areas, so actual condition rather than age-based
condition indices can be established and entered into CityWide. The CI for water distribution systems
are purely age and material based (ACI).

3.5.2 FACILITY CONDITION INDEX
The facility condition index (FCI) is the adopted method used to evaluate building conditions which
indicate the relative financial investment need of a facility or group of buildings independent of
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building type, construction type, location or cost.  The FCI is a ratio of the cost of remedying the
requirements to the current replacement value.

The FCI is not strictly a measure of condition, as it is focused on current needs and not the overall
condition.  For instance, a building which is generally in very good condition, but which requires some
minor (but immediate) needs, will have a lower FCI than a building in fair condition with no immediate
needs.

A low FCI would indicate a significant investment required to remedy the requirements relative to the
cost of replacing the facility.  Good asset management would therefore place a greater level of
attention on these assets to determine whether replacement is a better solution to maintenance or
rehabilitation.

The buildings throughout the municipality were visually inspected where safe access could be gained
to determine their current condition and engineering characteristics. At the time of inspection, roof
access was very limited due to snow cover and no recommendations can be provided to the roof
structures from the inspections.  A good representation of the facilities was achieved and valuable
information was collected.

3.6 SERVICE LIFE

3.6.1 GENERAL
The service life of the water, wastewater, stormwater, and building asset components are variable
depending upon several factors, such as: construction materials; quality of construction;
environmental conditions; and maintenance.  In simple terms, the service life of a component is
defined as the time period that the component provides an acceptable level of service.  The economic
service life is defined as the time period when the present worth of the maintenance cost is equal to
the present worth of the replacement cost.

The rate of deterioration of assets is also variable.  Some components deteriorate in a linear manner,
while in other cases they deteriorate in an exponential manner. In a few cases, components will
deteriorate rapidly right after construction (typically due to poor construction) and then the rate of
deterioration will decline over the balance of its service life.

For the purposes of this study, a theoretical service life has been assumed for each of the Town�s
water, wastewater, stormwater systems, and building components as indicated in Tables 3.6-1, 3.6-3,
3.6-5 and 3.6-7, respectively.  As a result, the remaining life of each system component can be
estimated by subtracting the age of the component from its service life.

3.6.2 WATER SYSTEM
Table 3.6-1 summarizes the service life assumed for the water system components.  It is recognized
that the mechanical and electrical components of the water system�s buildings (and all buildings)
have a shorter life expectancy than the structural components.
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Table 3.6-1 � Service Life for Water System Components
COMPONENT EXPECTED SERVICE LIFE

Raw Water Pumping Station:
� Structural (70% of value)
� Mechanical & Electrical (30% of value)

50 Years
30 Years

Water Treatment Plant:
� Structural (70% of value)
� Mechanical & Electrical (30% of value)

50 Years
30 Years

Water Mains, Hydrants, Valves & Services 80 Years

Table 3.6-2 summarizes the decade of original construction for each of the Pumping Station, Water
Treatment Plant, water mains, hydrants and services.  The year of construction for each of these facilities
is included in Appendix A.
Table 3.6-2 - Historical Growth of Water System

FACILITY
DECADE OF CONSTRUCTION TOTAL

1950-59 1960-69 1970-79 1980-89 1990-99 2000-09

Pumping Station 1 1
Water Treatment Plant 1 1

Water Main Length (km) 12 4.2 1.6 3.2 21
Hydrants 90 24 114

Water Services 684 182 866
Note: It is assumed that the hydrants and services are installed at the same rate as the water main installation

3.6.3 WASTEWATER SYSTEM
Table 3.6-3 summarizes the service life assumed for the wastewater system components.
Table 3.6-3 � Service Life for Wastewater System Components

COMPONENT EXPECTED SERVICE LIFE

Transite Sanitary Sewers 60 Years
Clay Sanitary Sewers 70 Years
Manholes & Services 80 Years

Table 3.6-4 summarizes the decade of original construction for the Town�s wastewater system
inventory.
Table 3.6-4 - Historical Growth of Wastewater System

FACILITY
DECADE OF CONSTRUCTION

TOTAL
1950-59 1960-69 1970-79 1980-89 1990-99 2000-09

Sanitary Sewer Length (km) 7.4 4.1 1.7 1.4 14.6
Manholes 110 61 26 197

Water Services 476 264 110 850
Note: It is assumed that the manholes and services were installed at the same rate as the sanitary sewer installation
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The Town�s current inventory includes the decade of construction for sanitary sewers. However, the
inventory does not include the decade of construction for the sanitary manholes. Therefore, it has
been assumed that the number of sanitary manholes has increased in proportion to the length of
sanitary sewers installed.

3.6.4 STORMWATER SYSTEM
Table 3.6-5 summarizes the service life assumed for the stormwater system components.
Table 3.6-5 � Service Life for Stormwater System Components

COMPONENT EXPECTED SERVICE LIFE

Transite Storm Sewers 60 Years
Clay Storm Sewers 70 Years
Manholes, Catchbasins Manholes, & Catchbasins 80 Years

Table 3.6-6 summarizes the decade of original construction for the Town�s current stormwater system
inventory.
Table 3.6-6 - Historical Growth of Stormwater System

FACILITY
DECADE OF CONSTRUCTION

TOTAL
1950-59 1960-69 1970-79 1980-89 1990-99 2000-09

Storm Sewer Length (km) 3.8 1.9 2.5 8.2
Manholes 36 18 23 77

Catchbasins 75 38 48 161
Catchbasin Manholes 33 16 21 70

Note: It is assumed that the manholes, catchbasins and catchbasin manholes were installed at the same rate as the
sewermain installation

The Town�s current inventory includes the decade of construction for storm sewers. However, the
inventory does not include the decade of construction for the storm manholes and catch basins.
Therefore, it has been assumed that the number of storm manholes and catch basins has increased in
proportion to the length of storm sewers installed.

3.6.5 BUILDINGS
Table 3.6-7 summarizes the service life assumed for the building components.
Table 3.6-7 � Service Life for Building Components

COMPONENT EXPECTED SERVICE LIFE

Structure 50 Years
Roof Structure 20 Years

HVAC 30 Years

Plumbing & Electrical 30 Years

Table 3.6-8 summarizes the year of original construction for the Town�s building inventory.
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Table 3.6-8 � Historical Growth of Municipal Buildings
FACILITY YEAR OF CONSTRUCTION

Water Treatment Plant 2005
Raw Water Pumping Station 2009

Public Works Garage 1975 (1995 addition)

Airport Office 1978

Airport Garage 1979

Tourist Information Centre 1991

Cultural Centre 2010

Pool Building 1962

Community Centre 1959 (1980 & 1998 additions)

Fire Hall Office 1980

Fire Hall Garage 1974
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4 DESIRED LEVELS OF SERVICE
The Township does not currently have any specific policies outlining desired levels of service for the
municipally owned assets, however is currently working on developing a LOS Policy. Township staff
strive to maintain the existing infrastructure so that interruptions are minimized.  Interruptions may be
caused by unexpected or unplanned watermain breaks or beaks in the wastewater or stormwater
collection systems.

It is recommended that Level of Service (LOS) policies be established in order to better serve the
users of the water and wastewater, and stormwater systems.  A typical LOS policy would include
metrics such as:

Acceptable number of breaks per 100km of pipe;

Response time to watermain / sewer breaks;

Acceptable duration of service interruption;

Number of customer complaints;

Colour/odour/taste of drinking water;

Water pressure (drinking water system);

Water temperature;

Minimum and maximum chlorine residual levels (drinking water system);

Minimum Fire Hydrant flows;

Catchbasin debris removal;

Sewer flow velocity;

Sewer odour control;

Percent blockage of sewers;

Roof/surface drainage;

Energy efficiency;

Cleanliness;

Noise barriers; and

Barrier-free access.

Once the metrics are available to quantify the Level of Service currently available, the Township can
then review the costs associated with maintaining the existing water, wastewater, stormwater
systems, and buildings at their current LOS. An increased amount of money must be spent on these
systems in order to maintain the current LOS.  This is due to the increasing age of the systems.  In
other words, as the systems get older, they require more money to keep them performing at the same
Level of Service they provide today. Some examples of expected levels of service are included
Appendix E.
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5 ASSET MANAGEMENT STRATEGY
5.1 NON-INFRASTRUCTURE SOLUTIONS

Non-infrastructure solutions can produce lower, more sustainable costs in maintaining existing
assets. Non-infrastructure solutions are solutions that do not include the physical repairs of the
assets.  It is an organizational approach that will aid in the future by lowering costs, having organized
data, saving time, and therefore resulting in better efficiency.  Inspection reports should identify the
maintenance work required within a timeframe for the work, and an opinion of probable cost.  To
extend the service life of an asset, the Township should use the information acquired from the
inspections to update their financial plan accordingly and ensure that the plan is implemented.  For
this Township, it is recommended that staff personnel be trained in using their asset management
software, CityWide Software Solutions.  CityWide is a management tool that stores the asset�s
historical data and provides an organized future path forward.

CityWide Software Solutions is a powerful tool dedicated solely to asset management.  It has
capabilities to analyze and determine condition indexes, current values, useful lives, and much more
on a variety of asset types.  There are many municipalities that have adopted this management
system and support is available through the software�s developers.  The software has the capabilities
to store data, show the attributes of an asset, show the condition of an asset, track repairs, and turn
data into information useable by policy-makers in understanding the level of investment required to
maintain the current infrastructure.

It is important to accurately keep any asset management software up to date; or the municipality
increases the risk of having inconsistent and inaccurate information produced.  This would make the
true value of assets incorrect and future values very difficult to determine. It also compromises any
other asset information such as construction costs, replacement information, or useful life.

Mr. Matt Dawe (mdawe@publicsectordigest.com) and Mr. Gabe Metron
(gmetron@publicsectordigest.com) from Public Sector Digest (PSD) are the primary contacts for
CityWide Tangible Assets technical support, and will be able to assist the Township if needed.

5.2 MAINTENANCE ACTIVITIES
Regular maintenance is essential to managing municipal assets.  The expected level of service often
relies on maintenance activities.  It is imperative that the municipality schedules regular inspections
for their assets and inspectors identify the needs for maintenance work as well as the required
timeframe.  They will also identify if immediate action should be taken to address any safety
concerns.  Regular maintenance can add significant life to assets and save the municipality money in
the long term.  Routine maintenance and minor repair work to an element can normally be performed
without professional engineering direction.

Buried infrastructure such as sewers and watermains should be inspected whenever there is a
suspicion of a malfunction or approximately every ten years.  WSP recommends inspections be
carried out in late spring to early autumn for more detailed and accurate results.  The information
regarding the characteristics, value, and condition of assets should be updated into CityWide after
every inspection.
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5.2.1 WATER DISTRIBUTION
The major objectives for maintaining water distribution systems are to provide safe and aesthetically
pleasing water to residents.  While it is not practical to excavate watermains for inspection, new
technologies such as in-service CCTV watermain inspections are possible for critical watermains
which cannot be taken out of service.  It is recommended to only to excavate for watermain
replacement when a break is suspected.  Some maintenance activities for water distribution systems
may include:

Flushing & swabbing;

Exercise mainline valves and hydrants; and

Strategic valve placement / replacement

5.2.2 SEWERS
Preventative actions can have substantial impacts on the life and preservation of the assets.
Sediments may build up and cause blockages stopping the flow of material.  This will cause it to back
up into residential dwellings and could lead to extensive property damage and contamination.  Sewer
maintenance may include:

Repairing damaged or deteriorated sections of sanitary sewers;

High pressure flushing to clear debris; and

CCTV inspections.

5.2.3 BUILDINGS
Building maintenance can have a significant impact on the success and service life of a building
asset. Maintenance on a building will help maintain the value of the asset by replacing failed
mechanical equipment, preserving the functionality of the facility.  As previously discussed, various
components of a building have different expected service lives.

Aesthetically, maintenance helps keep a facility appearing professional and clean, and will contribute
to the success of a building asset, depending on its purpose.  Although aesthetics are secondary to
the functionality and structural integrity to a building, they are valuable requirements.  Building
maintenance may include:

Removing rust and painting steel at initial signs of corrosion;

Replace ceiling tiles where stained and monitor;

Investigate roof leaking, caulk if necessary;

Replace weather stripping at all doors;

Keep snow away from doors and below window level; and

Concrete/grout patching in damaged areas.

5.3 REHABILITATION / REPLACEMENT ACTIVITIES

5.3.1 GENERAL
Rehabilitation/replacement of the assets is necessary when the levels of service do not conform to
expectations or any applicable standards. Significant repairs designed to extend the life of the asset
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are determined at every inspection.  It is essential to schedule regular inspections to monitor the
asset�s conditions.

Rehabilitation over replacement is advantageous when there are only few components that need
repair.  Occasionally, the number of repairs is too extensive and rehabilitation is deemed unfeasible
or uneconomical.  Large cities that are unable to interrupt large volumes of traffic will rehabilitate their
sewers by relining them which will add structural integrity and seal them from leakage.  This
judgement is different for every case and sometimes replacement is the more cost effective
alternative when considering future repairs for smaller municipalities.

Replacement is considered when extensive damage or deterioration has occurred to the asset.
Replacing assets is sometimes costly and requires considerable additional review; such as detailed
investigations.  For buried infrastructure, it is understandable that replacement activities are only done
in cases of failure or when they are excavated due to unrelated work (i.e. road work, gas lines, etc.)
Taking advantage of replacing the buried infrastructure that is beyond its design life while the road is
removed will save significant funds in the future if a break were to occur.

It is recommended that whenever an opportunity presents itself (unrelated excavation, breaks,
roadwork, etc.), to replace expired watermains/sewers, lead services, decayed valves, and install
isolation valves throughout the municipality to control the water flow during breaks or other activities
that require water to be diverted.

The Township currently relies on infiltrative lagoons for the treatment and disposal of the sanitary
sewage generated by the Town of Terrace Bay.  While the system appears to be operating with no
apparent failures, the Ministry of Environment may impose on the Township to phase out the use of
the infiltrative lagoon and consider the construction of a new Sewage Treatment Plant to treat the
sewage using modern methods of sewage treatment.  It is recommended the Township prepare for
this possible eventuality in future planning.

Replacement of the 100mm PVC sewage outfall is recommended.  The outfall is undersized and it
was discussed that the pipe is thin-walled, installed at a shallow depth with no access chambers.
This does not follow current construction standards.

There are specific problem areas that were identified by the township and WSP recommends these
issues be resolved before extensive damage occurs to surrounding property.  These problem areas
can be found in Appendix C.  Issues include low spots in sewers, undersized sewers, frequent
breakages, and lead water services.

Tables 5-1, 5-2, 5-3 and 5-4 summarize the average annual investment required for renewal of the
Town�s water, wastewater and stormwater systems, respectively. The average annual investment is
based on the replacement cost and the assumed service life for each of the system components.
The average annual investment in renewal should be at least $0.499 million for the water supply
system, $0.164 million for the wastewater system and $0.061 million for the stormwater system. The
water treatment plant and pumping station are considered as part of the water distribution system and
financial analysis carries on with that assumption.  These two facilities are excluded from the
buildings when considering renewal costs. The average annual investment for building renewal is
approximately $0.532 million.
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Table 5-1 -Average Annual Renewal Cost for Water System

REPLACEMENT
COSTS ($M)

SERVICE
LIFE

(YEARS)

AVERAGE
ANNUAL

INVESTMENT ($M)
Water Mains $8.950 M 80 $0.112 M
Hydrants $0.969 M 80 $0.012 M
Water Services $1.819 M 80 $0.023 M
Water Treatment
Plant

Structural (70%)
M & E (30%)

$7.280 M
$3.120 M

60
30

$0.121 M
$0.104 M

Pumping Station Structural (70%)
M & E (30%)

$3.570 M
$1.530 M

60
30

$0.060 M
$0.051 M

Total $27.238 M $0.499 M
Weighted
Average

62

Table 5-2 - Average Annual Renewal Cost for Wastewater System

REPLACEMENT
COSTS ($M)

SERVICE
LIFE

(YEARS)

AVERAGE
ANNUAL

INVESTMENT ($M)
Sanitary Sewers $4.8 M 65 $0.084 M
Sanitary Manholes $1.9 M 80 $0.024 M
Sanitary Services $1.6 M 80 $0.020 M
Sedimentation
Tanks

$2.0 M 80 $0.025 M

$10.344 M $0.164 M
Weighted
Average

73

Table 5-3 - Average Annual Renewal Cost for Stormwater System

REPLACEMENT
COSTS ($M)

SERVICE
LIFE

(YEARS)

AVERAGE
ANNUAL

INVESTMENT ($M)
Storm Sewers $2.5 M 65 $0.038 M
Manholes $0.6 M 80 $0.008 M
Catchbasins $0.8 M 80 $0.009 M
Catchbasin
Manholes

$0.5 M 80 $0.007 M

$4.4 M $0.062 M
Weighted
Average

72
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Table 5-4 -Average Annual Renewal Cost for Buildings (Excluding water components)

REPLACEMENT
COSTS ($M)

SERVICE
LIFE

(YEARS)

AVERAGE
ANNUAL

INVESTMENT ($M)
Public Works Garage Structural (70%)

M & E (30%)
$0.686 M
$0.294 M

50
30

$13,720
$9,800

Airport Office Structural (70%)
M & E (30%)

$0.136 M
$0.058 M

50
30

$2,720
$1,933

Airport Garage Structural (70%)
M & E (30%)

$0.183 M
$0.079 M

50
30

$3,660
$2,633

Tourist Information
Centre

Structural (70%)
M & E (30%)

$0.254 M
$0.109 M

50
30

$5,080
$3,633

Cultural Centre Structural (70%)
M & E (30%)

$3.826 M
$1.640 M

50
30

$76,520
$54,667

Pool Building Structural (70%)
M & E (30%)

$0.307 M
$0.131 M

50
30

$6,140
$4,367

Community Centre Structural (70%)
M & E (30%)

$9.622 M
$4.124 M

50
30

$192,440
$137,467

Fire Hall Office Structural (70%)
M & E (30%)

$0.134 M
$0.057 M

50
30

$2,680
$1,900

Fire Hall Garage Structural (70%)
M & E (30%)

$0.356 M
$0.152 M

50
30

$7,120
$5,067

Total $22.148 M $531,547

Based on Table 5-1, the weighted average service life for the water system is 62 years. In other
words, the Town should renew 1.6% of their water system each year in order to maintain it in
perpetuity. Similarly, the weighted average service lives for the wastewater and stormwater systems
are 73 and 72 years, respectively. In this case, the Town should renew at least 1.4% of their
wastewater system and 1.4% of their stormwater system each year.

The projected replacement costs for each decade over the next 100 years are presented in the
following sections.
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5.3.2 WATER SYSTEM
Figure 5-1 illustrates the projected replacement costs for the water system over the next 100 years
based on the replacement cost for the components (Table 3.2-1); the service life for the components
(Table 3.6-1); and the age of the components (Table 3.2-4).

It is difficult to quantify the backlog in renewal without conducting a detailed condition assessment of
the infrastructure.  As previously outlined in Section 4.2 of this report, it has been assumed that there
is no significant backlog in renewal of the mechanical and electrical components of the Water
Treatment Plant and Raw Water Pumping Station.

Figure 5-1 indicates that the next two decades do not require any investment in the water system.
The replacement costs are expected to increase significantly over the next 70 years especially in 30
and 60 years� time when the Water Treatment Plant and Raw Water Pumping Station components
will be at the end of their service lives.
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5.3.3 WASTEWATER SYSTEM
Figure 5-2 illustrates the replacement costs for the wastewater system over the next 100 years based
on the replacement cost for the components (Table 3.2-5); the service life for the components (Table
3.6-3); and the age of the components (Table 3.2-8).

Figure 5-2 indicates that the next decade does not require any investment in the wastewater system.
The following two (2) decades replacement costs are expected to increase significantly due to the
backlog of clay and transite sewers that are going to be reaching the end of their services lives.
Furthermore, it is apparent from Figure 5-2 that replacement costs will decrease over the next 60
years until the same sewers will require replacement once again.
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5.3.4 STORMWATER SYSTEM
Figure 5-3 illustrates the projected costs for the stormwater system over the next 100 years based on
the replacement cost for the components (Table 3.2-9); the service life for the components (Table
3.6-5); and the age of the components (Table 3.2-12).

Figure 5-3 indicates that the next decade does not require any investment in the stormwater system.
It is apparent that over the next two (2) decades replacement costs will significantly increase due to
backlog of clay and transite sewers reaching the end of their services lives.  Furthermore, the
following three (3) decades require slightly decreased replacement costs due the rest of the
stormwater system components reaching the end of their service lives.
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5.3.5 BUILDINGS
Figure 5-4 illustrates the projected costs for the municipally owned buildings over the next 100 years
based on the replacement cost for the components (Table 3.2-13); the service life for the components
(Table 3.6-7); and the age of the components (Table 3.6-8).

Figure 5-4 indicates that the next decade requires a significant investment in buildings. This is
because the community centre and cultural centre are at the end of their theoretical lives and are up
for renewal. The municipality has already invested a significant amount into the cultural centre and
should consider that.  The community centre also has many improvements done recently.  The next
spike in figure 5-4 is again when the community and cultural centres will be due for renewal.

Table 5-5 summarizes the remaining life for building assets and when they are up for renewal.  This
indicates when the municipality should disburse the recommended annual investments set aside.
The assets will be due for renewal but good maintenance may significantly extend the useful life.
Therefore these remaining lives are based on the buildings reaching the end of their service life if no
investments are made in the meantime.
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Table 5-5 � Remaining Life of Buildings
FACILITY REMAINING LIFE (YRS)

Water Treatment Plant 48
Raw Water Pumping Station 48

Public Works Garage 24

Airport Office 12

Airport Garage 36

Tourist Information Centre 36

Cultural Centre 36

Pool Building 24

Community Centre 36

Fire Hall Office 24

Fire Hall Garage 36

5.3.6 SUMMARY
The Town should prepare a long term financial plan for their water, wastewater and stormwater
systems to ensure the sufficient resources are available to sustain these systems and to ensure that
the money that is invested is spent efficiently. Ideally, the revenues generated from water and sewer
rates should be sufficient to cover the full costs of the systems. If the Town�s revenue base continues
to decline, the water and sewer rates will have to be further increased to generate sufficient revenues.

The recommended annual investment into buildings is kept separate so the municipality can choose
where to allocate their funds strategically.  The majority of the renewal costs for buildings are not
critical to the functionality of the facilities but rather aesthetic recommendations.

5.4 DISPOSAL ACTIVITIES
There is no disposal activity anticipated until an asset fails or an opportunity for replacement occurs
(i.e. road replacement).  The assets currently generally meet the level of service expected.

The level of service defines the current and future operating conditions of assets using qualitative
measures.  The operating conditions and level of service are normally defined by the municipality,
and the characteristics generally include pressure, temperature, and appearance for water
distribution.  For sewers, characteristics usually include flow velocity, percent blockage, deterioration,
and odour control. Buildings expected level of service may include proper surface drainage, energy
efficiency, noise barriers, vapour barriers, or barrier-free access.

The level of service also describes what the governing body, �customer�, or community wants, how
much it will cost to achieve, and whether it is affordable. Therefore, the levels of service should be
specific and measureable, and linked to the strategic objectives and outcomes of the township. Until
the assets no longer meet any of the expected levels of service, disposals are not anticipated.

5.5 OVERVIEW OF RISKS
Understanding risks is important to the safety and functionality of the community as it relates to its
infrastructure.  Having assets perform at the expected level of service is important for the Township.
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If the assets have to shut down or are compromised, it becomes inconvenient for all. Below are some
noted risks gathered during inspections.
Table 5-5 �Overview of Risks
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6 FINANCING STRATEGY
A management strategy of planned actions will enable the assets to provide the desired levels of
service and extend their useful lives.  The values from past years were found in the CityWide
Software Solutions inventory and the �Valuation Report of Tangible Capital Asset� spreadsheet
created by Suncorp Valuations Ltd. provided by the Township of Terrace Bay.  This forecast will help
the Township prepare for expenses associated with maintenance and replacement costs. Below are
Capital Plans for short-term and long-term forecasting.  Some projects require immediate attention
while others should be invested in annually.  These annual investments were concluded from the
costs of maintaining sustainable services and are independent of the townships actual budget. Also
included in the Capital Plans are alternative priority projects so the municipality can choose to invest
elsewhere, if desired, while still adding value to the assets.

6.1 CAPITAL PLANS

6.1.1 GENERAL
Based on the age and condition assessment of the municipal infrastructure assets, Capital Plans
were developed to guide the Township�s future infrastructure renewal efforts over a 5-year period and
over a 25-year period.  These Capital Plans establish the Township�s priorities for renewal of the
infrastructure systems and show the specific projects that are proposed, how much they will cost, and
the timeframe for construction.

The Capital Plans were developed on the basis of the Town providing a minimum investment into
infrastructure renewal efforts consistent with the levels established in this report.  In other words, it is
expected that the Town will set aside funds at least equal to those recommended each year for
infrastructure renewal efforts.  All of those funds may not necessarily be assigned to capital works in
that given year, but should remain in a reserve account to fund future renewal efforts as they become
necessary.  Therefore, the Capital Plans have been developed such that the amount of funds spent
on renewal in any given 5-year period does not significantly exceed that recommended for that
period.  However, in many cases, the amount spent on capital improvements is less than that
recommended with the expectation that the funds not expended will remain in a reserve account to
finance future renewal efforts that will be required beyond the 25-year Capital Plan.

In developing the Capital Plans, a distinction was made between underground works and
aboveground works.  There are significant additional costs associated with the renewal of
underground systems.  In particular, in order to reconstruct sanitary sewers and appurtenances,
watermains and appurtenances, and storm sewers and appurtenances, significant additional costs
will be realized for reconstructing the roadway.  These additional road reconstruction costs are
included in the Capital Plans and they are over and above the minimum amount required in
maintaining just the services (pipes).

The buildings are incorporated into the capital plans but as alternative projects.  The majority of
improvement recommendations are cosmetic and do not require immediate attention from a technical
perspective. Maintenance items are not considered as projects for capital planning.
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6.1.2 UNDERGROUND WORKS
In developing the Capital Plans for the underground components of municipal infrastructure systems,
the costs were quantified that will be necessary to support these efforts � namely road reconstruction
costs.  In doing so, we have assumed that the Township will elect for complete road reconstruction
when replacing sewers and watermains, and other amenities.  It has been assumed that roads will be
constructed with complete curb and gutter systems, sidewalks on one side, and streetlight systems.
This takes advantage of cost efficiencies associated with reconstructing all of the roadway
components at the same time.

Also, the life expectancy of roadway components, and in particular, asphalt paving, is typically
significantly less than sanitary sewers and watermains and most of these roads are in need of
reconstruction when the underground works are replaced.

Based on typical construction costs in Northern Ontario, a generic road reconstruction estimate was
prepared to assist in the preparation of Capital Plans.  The infrastructure assets for which renewal is
required, namely water distribution components, stormwater system components, and wastewater
system components, were assessed separately from the road reconstruction costs in order to isolate
expenditures related to renewal efforts for the water distribution systems and wastewater collection
systems.

For budgeting purposes, road reconstruction costs (in 2013 dollars) in the Township of Terrace Bay
are estimated as follows:
Table 6-1 �Road Reconstruction Estimate

ROADWAY COMPONENT
APPROXIMATE

COST
PER METRE

PERCENTAGE
OF TOTAL

Wastewater System, including
sewers, manholes, and services $650 / m 16%

Water distribution system, including
watermains, valves, hydrants &
services

$785 / m 18%

Stormwater system, including storm
sewers, catchbasins and manholes $690 / m 17%

Basic Road components, including
excavation and removals,
granulars, curb & gutter & asphalt

$1055 / m 25%

Additional roadway components,
including sidewalk, driveway
reconstruction, sod in boulevards,
and streetlight system.

$990 / m 24%

Total $4,170 / m 100%

The above costs represent complete reconstruction costs, including appropriate allowances for
engineering and contingencies.

As can be seen in the above table, the cost for the water distribution system and wastewater
collection system components (storm and sanitary) represents approximately 49% of the total road
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reconstruction costs.  A total annual investment in road reconstruction costs of approximately $0.67
million is necessary for an annual renewal investment of approximately $0.33 million in underground
water and wastewater systems.  This matches the investment required for renewal as previously
discussed.  Considered another way, the combined cost of buried infrastructure system components
is approximately $2,125 / metre. For an average annual investment for renewal of $0.33 million, this
represents renewal of approximately 155 lineal metres of these systems, on average, each year at a
total cost of approximately $0.67 million.  Over a 5-year period, this represents, on average,
reconstruction of approximately 775 lineal metres of roadway.

6.1.3 ABOVEGROUND WORKS
The Capital Plan requirements for aboveground works are more straight-forward than underground
works.  The replacement costs provided in this report are complete and there are no additional
restoration costs involved.  The average annual investment required for renewal of aboveground
infrastructure components is as follows:

Infrastructure System Average Annual
Investment

Water System � Aboveground components $0.336 Million

Wastewater System � Aboveground components $0.025 Million

Total $0.361 Million

Over a 25-year period, this corresponds to investments in the aboveground components of the water
system of approximately $8.4 million, and the aboveground components of the wastewater system of
approximately $0.625 million, for a total of $9.025 million.  This amount should be either spent on
capital works renewal or committed to reserve accounts for future renewal efforts beyond the 25-year
period.

The development of Capital Plans for aboveground works was based on the age of the components,
estimated service life, visual inspections of the components, and our knowledge of the infrastructure
systems.  Portions of the aboveground assets may require replacement before other parts of the
facility.  For example, it is generally assumed that mechanical and electrical components of such
things as pumping stations and treatment plants have a limited service life of approximately 30 years,
while structural components such as buildings and structural tanks have a greater service life of
approximately 50 years.  Therefore, renewal requirements for such facilities are separated into
mechanical and electrical upgrades and structural upgrades.  For the purposes of budgeting, it has
been assumed that mechanical/electrical components make up approximately 30% of the total
replacement cost of such facilities, while structural elements make up 70% of the total replacement
cost.

Buildings require a significant investment of $0.532 million annually.  This is based on the 30%
mechanical and 70% structural split of replacement costs of each facility.  It is understandable some
buildings take priority over others (such as the arena compared to the airport office) even though they
equally require the same level of attention.  It is up to the municipality to choose which
recommendations are priorities.

The alternative projects outlined in the capital plans follow the total recommended investment of
annual renewal budget but exclude road reconstruction costs since these should be done when an
opportunity is presented (i.e. if a watermain breaks, during the emergency repair, replace accessible
lead services, valves, or install isolation valves).
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6.2 5-YEAR CAPITAL PLAN
The 5-year Capital Plan is presented below.  The total expenditure required in renewing underground
components of the Capital Plan over the 5-year period is approximately $6.1 million.  This represents
a total investment of approximately $3.0 million in the renewal of the underground water and
wastewater infrastructure.  The renewal investment during this five year period is somewhat more
than that required in an average five year period of approximately $1.65 million.  There are still
several areas in township built in the late 1950�s that will require renewal sooner than other areas
(entire central and southwest portion of town).  Most of these areas will require reconstruction in the
next 5 to 10 years and will require a considerable investment in the underground infrastructure.
However, the investment requirement beyond the 10 year period in underground works should lessen
until approximately 2040 and beyond.  At that time, much of the underground infrastructure
constructed in the 1970�s and 1980�s will be due for renewal.  During the intervening years, funds set
aside for underground renewal efforts should be utilized to pay off any debt acquired to finance the
works in the first 10 years and once that is done, held in a reserve fund for future requirements.

The 5-year Capital Plan must be flexible and should be reviewed and updated annually.  If outside
funding is available, it is recommended that the town accelerate renewal efforts in the first 5 years to
address known problem areas.
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6.3 25-YEAR CAPITAL PLAN
The 25-year Capital Plan is also presented below.  The total expenditure required in renewing
underground components of the Capital Plan over the 25-year period is approximately $18.1 million.
This represents a total investment of $8.9 million in the renewal of the underground water and
wastewater infrastructure (sanitary and storm).

The 25-year Capital Plan should be reviewed and updated at least every 5 years.
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8 LIMITATIONS
The information contained in this report represents the professional opinion of WSP Canada Inc. (the
Consultant) and their best judgment under the natural limitations imposed by the Scope of Work.

This report is intended solely for the Client named as an indication of the physical condition of the
building components addressed in the report.  The material in this report reflects the Consultant�s
best judgment in light of the information available to it at the time of preparation.

Any use a third party makes of this report, or any reliance on or decisions to be made based on it, are
the responsibility of such third parties.  The Consultant accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this report.

This report is limited in scope to only those components that are specifically referenced in this
investigation.  There may be existing deficiencies in this building that we did not record in this report.
Such deficiencies were not apparent to us due to the limitations imposed by the scope of work.  We
can, therefore, accept no liability for any costs incurred by the Client for subsequent discovery,
manifestation or rectification of such deficiencies.

Any costs for repair in this report are the Consultant�s opinions of probable construction costs and
quantities.  These estimates do not include any unforeseen conditions that may require repair at the
time the repair work is being completed.  Any cost estimates provided are subject to confirmation or
adjustment at the time competitive bids are obtained from contractors who specialize in the various
items of repair work required.  The Consultant makes no representation or warranty expressed or
implied as to the reliability of these cost estimates.

Do not use any part of this report as a separate entity.  The report has been written to be read in its
entirety and for the exclusive use of the Client named.

All files, notes, source data, test results and master files are retained in the offices of WSP Canada
Inc. and remain the property of the Consultant.
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9 CONCLUSIONS
Asset management is one of the most cost effective ways to balance the preservation, upgrade,
renewal, and replacement of assets.  The implementation of the plan will provide guidance for the
Corporation of the Township of Terrace Bay to meet the assets� expected level of service and renew
the infrastructure over time.

WSP encourages the Corporation of the Township of Terrace to continue using asset management
software for long-term infrastructure planning, capital program development, and performance
accountability.  Being aware of the conditions and the total costs will improve the Township�s ability to
select options for operations, maintenance, renewal and replacement of municipally owned assets.

The investigation undertaken by WSP with respect to this plan and any recommendations made in
this plan reflect WSP�s professional opinion based on the sites� conditions observed at the time of the
inspections and on information available at the time of preparation of this plan.  Extrapolation of visual
detail data was necessary where there was no access.
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INSPECTION SHEETS
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BUILDING COSTÍ





JOHN RHODES COMMUNITY CENTRE

ÔÑÝßÌ×ÑÒ

Í¿«´¬ Í¬»ò Ó¿®·»ô Ñ²¬¿®·±ô Ý¿²¿¼¿

ÇÛßÎ

îððð

Ø×ÍÌÑÎ×ÝßÔ ÐÎÑÖÛÝÌ ÝÑÍÌ

üïè ³·´´·±²

ÐÎÑÖÛÝÌ ÝÑÍÌ ×Ò îðïí

üîê ³·´´·±²

TIM HORTON�S COMMUNITY CENTRE

ÔÑÝßÌ×ÑÒ

Ý±½¸®¿²»ô Ñ²¬¿®·±ô Ý¿²¿¼¿

ÇÛßÎ

îððê

Ø×ÍÌÑÎ×ÝßÔ ÐÎÑÖÛÝÌ ÝÑÍÌ

üçòï ³·´´·±²

ÐÎÑÖÛÝÌ ÝÑÍÌ ×Ò îðïí

üïíòì ³·´´·±²


