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Preface
These State of the Infrastructure (SOTI) Reports and associated Report Cards are really communication
and long-term planning tools. They are produced on a life-cycle basis rather than a traditional fixed-term
budget envelope. They also include operating costs and capital, for a full projection of revenue
requirements over the life-cycle of the asset. They are written in plain English with a broad audience in
mind including elected officials and the general public. More specifically, they are written to be
understood and disseminated. They allow municipalities to “get started”, not only on asset management
but also on internal and external communications and which are so important if costs are going to
increase. Understanding of the basic issues, and the policies required to resolve them, is a key
component of the discussion with the community on what services it wants in the future, how much it is
willing to pay and in what manner it is willing to pay for them.
Since the late 1990’s, the City of Hamilton has been developing policies to create a sustainable
community, in support of its Vision 2020. As part of the City of Hamilton ongoing initiatives, the SOTI
Report on Public Works Assets and associated Report Card was created in 2005 and expanded to other
assets in 2006. They will be updated on a regular basis in the future. The focus of these assignments
was to evaluate the current state of various Public Works assets within the City, to predict their status in
the future should current policies and practices be maintained, to identify major funding gaps and to
recommend policy development where required. The minimal time required from staff and finally the costeffectiveness of these reports is proving to be attractive. Furthermore, this unique and different approach
to service management is flexible since the basic principles and financial models that were developed can
be used at a high and strategic level for virtually any asset, from sewer and road systems to urban forests
and cemeteries.
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Executive Summary
Since the late 1990’s, the City of Hamilton has been active in pursuing and implementing sustainable
asset management practices and support tools; over this period the City has built a reputation in Canada
and the U.S. as a leader and innovator in this field. In 2005, the City undertook the preparation of a LifeCycle State of the Infrastructure (SOTI) Report for some of its Public Works assets; the study examined
the impacts of the City’s current focus and investment practices on its ability to provide effective, reliable
service capable of supporting current and future development and growth. This initiative was well
received by City Council and the City’s peers in Canada and abroad; copies of the report have been
sought out by municipal governments and operating agencies from across North America, and from as far
away as Australia.
In February 2006, UMA was retained to produce a 2006 Life-Cycle SOTI Report, which would build on the
2005 study to undertake a more detailed review of transit, fleet, and solid waste assets, and extend the
assessment to cover forestry, traffic, cemetery, and facilities infrastructure. As in 2005, the report
introduced a Report Card, evaluating the current state of the various public works assets, and projecting
their status in 2020, should the current management approach be maintained. The following streetscape
graphically represents findings of the 2006 Study:
City of Hamilton Public Works:
Providing Services That Bring Our City to Life!

Corporate Fleet Services:
Replacement Value: $78 Million
Per City Property: $500

Forestry Services:
Replacement Value: $375 Million

Corporate Facilities Inventory:

Per City Property: $2400

Replacement Value: $442 Million
Per City Property: $2850

Public Transit Services:

Waste Management Services:

Replacement Value: $153 Million

Replacement Value: $228 Million

Per Urban Property: $1100

Per City Property: $1475

Cemetery Services:
Revenue Potential: $250 Million

Community Facilities Services:
Replacement Value: $310 Million
Per City Property: $2000

Traffic Services:
Replacement Value: $114 Million
Per Urban Property: $830
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The 2006 Life Cycle Report mirrors the format adopted in completing the original State of the
Infrastructure Study. Developed as a Communication Tool, it presents study results in an easy-tounderstand format that can be updated regularly to track the City’s path toward sustainability. As a
strategic document, the Report identifies trends and issues that impact the community’s ability to deal
with services (and their supporting assets) on a sustainable basis, and provides recommendations aimed
at continuing the deployment of asset management practices within the City of Hamilton. Serving as a
catalyst for communication amongst stakeholders, the 2005 and 2006 Reports combine to form a starting
point for discussion and development of more detailed tactical and operational plans shaping expenditure
needed to provide service in a cost-effective, sustainable manner.
The direction of this project was influenced by the City's own policies of sustainability as defined in Vision
2020 and the work of the National Guide for Sustainable Municipal Infrastructure. In November 2003, the
National Guide to Sustainable Municipal Infrastructure published a Best Practice for Municipal
Infrastructure Asset Management. It stated that the framework for an asset management plan can be
described in terms of seven questions:
1. What do you have and where is it? (Inventor and Location)
2. What is it worth? (Costs/replacement Rates)
3. What is its condition and expected remaining service life? (Condition and Capability Analysis)
4. What is the service level expectation and what needs to be done? (Capital & Operating Plans)
5. When do you need to do it? (Capital and Operating Plans)
6. How much will it cost and what is the acceptable level of risk? (Short/Long-term Financial Plan)
7. How do you ensure long-term affordability? (Short- and Long-term Financial Plan)
As with the 2006 Study, the 2006 SOTI Report employed this framework to systematically evaluate the
following assets:
1. Public Transit Services
Analysis of the City’s Public Transit Service was performed based on a 50 year timeline to coincide
with the maximum anticipated lifespan of long-life Transit Assets, and took into account findings of the
City’s “Transit Ridership Growth Plan“ Report, Completed in May 2006.
In summary, transit appears to be sufficiently funded at this time with an existing gross budget of
$73M/year. This service is on a pay-as-you-go basis, i.e. 100% funded without debt-financing
although some past debt is being repaid. The ratio of fares to subsidy is currently about 1:1, i.e.
revenue from fares is roughly equal to the revenue from the City’s tax levy. As ridership increases,
this ratio is projected to change to 1.2:1, i.e. the portion of subsidy from the tax base will be
proportionately reduced when compared to increased revenues from fares.
Significant budget increases will be required in the future if the public transit system is to grow and
offer services as per its growth plan, as the City itself expands, and as projected ridership increases
at an even faster rate. The average sustainable life-cycle budget, over the next fifty years, is
estimated to be $136M per year. Furthermore, funding for transit is very much reliant on grants and
subsidies from senior levels of government which have been spotty in the past. It is projected that the
annual budget for transit needs to increase on average 3% plus inflation in order to realize the
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environmental and social benefits that Public Transit proposes as the community grows.
2. Corporate Fleet Services
Analysis of the City’s Corporate Fleet Assets was performed based on a 30 year timeline to coincide
with the maximum anticipated lifespan of long-life Fleet Assets. Corporate Fleet Services is now on a
full-cost recovery basis with full replacement charges to user departments.
Based on the assessment, the required average contribution to replacement reserves initially appears
to be in the order of $9.2M/year - this number however is misleading. The analysis illustrates that
due to a shortage of capital funding in the past, there are periods of deficit financing as a result of the
current backlog of replacements. Increased breakdowns from older equipment result in increased
operating costs for user departments since they are ultimately responsible for maintenance costs.
Furthermore, and probably even more significant, user department costs also rise from increased
breakdowns since there is a negative impact on productivity and level of service. One option to avoid
significant financing charges would be to slightly increase contributions to reserves to approximately
$10M/year for the next four years and $9.2M/year thereafter. Failing this initiative, debt financing for
those deficit periods would ironically result in even greater average contributions of $10.3M/year.
Debt financing of all fleet replacements, as a policy, would require investments in the order of
$13M/year.
3. Waste Management Services
Analysis of Waste Management Services was performed based on a 100 year timeline to coincide
with the maximum anticipated lifespan of various facilities, including the landfill site(s). Future needs
were assessed in terms of four variables: two different life cycles for the assets (minimum life, and
maximum life) and two funding options (pay-as-you-go and debt-financing). The services provided
by Waste Management are growing significantly and are charting the City’s path towards responsible
management of its solid waste. This increased activity (new programs and new assets) is creating a
“bubble” of assets that will require rehabilitation and replacement in the future in a similar short
timeframe. Some current assets are approaching that point in their life-cycle when they will require
major works. Future growth of the City will put tremendous pressure on the waste management
assets and associated programs, which itself will increase costs significantly.
Investment Strategy

Maximum Life

Minimum Life

Pay-As-You-Go

$101M/year

$106M/year

Debt-Financed

$109M/year

$117M/year

The most significant variable in terms of sustainable funding is not how long facilities are expected to
last, but actually whether money is borrowed for capital expenditures or not. Borrowing can add 10%
permanently to the cost of providing waste management services.
4. Forestry Services
The analysis is based on 60 years which was considered to be the average life of a tree, although this
can vary widely depending on tree species and location. The City of Hamilton’s urban and rural
forests have changed significantly as a result of municipal amalgamation a few years ago. The old
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City of Hamilton was responsible for approximately 68,000 trees, and staff indicated that funding was
wholly inadequate for that inventory; amalgamation increased forestry assets to approximately
330,000 trees in an urban/right-of-way setting with no additional funding.
It would appear that the forestry assets in the City of Hamilton will require a significant increase in
funding if they are to be maintained and expanded. The total current funding level is in the order
$8.5M/year, while the required sustainable funding level is $33 to $43M/year. This would appear to
be one of the largest gaps (in %) identified so far in the funding of Public Works assets. As noted
previously, the reliance on capital budgets will only exacerbate the problem, by ultimately increasing
the total sustainable cost by an additional 40% as a result of interest payments. The objective of
doubling tree coverage from the current 14% to the desired 30% may have to be revisited. There is
also a concern that future growth of the City will put tremendous pressure on forestry assets; even
when developers plant trees on new properties at no initial cost to the City, the ongoing and evergrowing liability for these increased forestry assets need to be considered.
5. Traffic Services
The life-cycle analysis for Traffic Services is based on a 50-year life cycle in order to properly assess
all of its components. The City of Hamilton’s Traffic Services deliver services to drivers and
pedestrians through a significant inventory of signals, lights and markings. The average annual
revenue required to sustain the City’s traffic assets is $42 million as compared to the 2006 budget of
$32 million. With the current practice of deficit financing, the sustainable revenue needs to increase
by an additional $4 million/year to $46 million for debt costs alone.
The growth of the City will certainly add significant pressure as traffic assets are expected to grow as
quickly as the City, if not faster. Based on discussions with staff, it also appears that a number of
current assets are approaching that point in their life-cycle when they will require major works and
that pavement markings and signage are not up to standard.
6. Cemetery Services
A life-cycle analysis for Cemetery Services was carried out based on a 50-year lifespan. There are
67 cemeteries under the City’s jurisdiction, of which only 4 cemeteries have total trust funding, while 6
cemeteries have partial trust funding and 57 cemeteries do not have any trust funds at all. The
current available acreage within the boundaries of the City is 238 acres, which is sufficient to meet
the needs of the City for at least the next 100 years based on current consumption of the asset (i.e.
the acreage). Private cemeteries (and their possible transfer to the City) were not considered in this
analysis.
Cemetery services are not currently self-sustaining from revenues from the trust funds, and require
just over $2 million/year from the City’s tax base. Of the 67 cemeteries, 12 are currently active while
55 are closed, full or abandoned. Cemeteries are not like other assets where a replacement value
can be estimated for the asset, since they will be the responsibility of the municipality in perpetuity.
As a result, our financial analysis for this service is unique: it was based on the potential revenue from
the undeveloped acreage of the cemeteries, since a portion of revenues needs to be transferred to
trust funds in order to cover O&M costs in perpetuity.
The City’s current budget of $3.6 million is very close to the projected sustainable budget of $3.8
million. However, this includes the $2M/year subsidy from the City and a contribution to reserves of
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approximately $50K/year for rehabilitation of facilities and a further similar amount for ultimate
replacement of those facilities. Two risks that the City needs to address through future analysis and
policy: insufficient funding in the trust funds and risk assessment of the possible transfer of private
cemeteries to the City in cases of abandonment.
7. Facilities Services (Community and Corporate)
In completing the life-cycle assessment for Facilities Services, a differentiation was made between
the physical site (land) and the facility that was built on that land, resulting in their being deemed two
distinct assets. As it is the facility that provides the service and not the land itself; the service could
be relocated or cancelled altogether and the land sold. Non-Historic Facilities were assigned a 50year life cycle, in order to properly assess a full range of components; historic buildings were
assessed a useful life of 300 years. Facilities were not only taken as buildings, but rather as
collections of equipment supporting a given administrative or recreational function; for example, lawn
bowling courts, tennis courts, soccer fields, were treated as facilities, just as libraries, ice rinks, and
community halls.
A well-known formula in facilities management (Sherman-Dergis formula) was used for projecting
rehabilitation costs over time. This formula is time-based, and suggests about 2% of the replacement
value/year for funding of major rehabilitation works throughout the life of a facility (see Appendix B for
a more detailed discussion of Sherman-Dergis). Facilities are particularly capital intensive when
compared to other assets; unlike municipal infrastructure or equipment assets, a good portion of
operating budgets is spent on program delivery and not necessarily on physical asset preservation.
As a result of this, current levels of financing may be misleading in terms of asset management.
Funding options in the report illustrate some interesting sensitivities to funding levels in the long term,
and the benefits and disadvantages of each one.
The cursory analysis carried out in conjunction with the 2006 Study shows that the annual revenue
required to sustain the City’s community facilities and open spaces is $69 to $84 million/year,
depending on which financing policy is adopted by the City, as compared to the current budget of
about $46M/year (which includes program delivery costs). The average revenue required to sustain
the City’s corporate facilities is $36 to $49 million/year, depending on which financing policy is
adopted by the City, as compared to a current budget of $10M/year.
The most significant variable in terms of sustainable funding is not how long facilities are expected to
last, but actually if you borrow money for capital expenditures or not. Borrowing costs become a
permanent recurring expense, and can add 50% to the cost of providing facility services at the same
level of service as today.
Facilities are high-profile areas where service levels and expectations are closely linked, especially
with partial funding coming from user-fees with the associated sensitivity to social impact and quality
of life. This creates a unique set of circumstances that must be analyzed in greater detail as the City
moves forward, in order to properly identify and develop social and financial policies that offer the
best balance for the residents of the community and the users of the facilities and their services.
A more detailed assessment of Corporate and Recreation Facilities has been identified as a
recommended area for future study.
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8. Summary
The following table summarizes the results of the SOTI Report:
Asset

Life-Cycle
Projections
(Years)

2006
Revenues
(Millions)

Average
Sustainable
(Millions)

Public Transit

50

$73

$138

Corporate Fleet

30

n.a.Note 1

n.a.Note 1

Waste Management

100

$38

$101-117

Forestry

60

$8.5

$33-43

Traffic Services

50

$32

$42-46

Cemeteries

50

$3.6

$3.8

Community Facilities

50

$46

$69-84

Corporate Facilities

50

$10

$36-49

Note 1: Fleet costs are built into sustainable estimates for user departments and were not included
separately in order to avoid double-counting.
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City of Hamilton
2006 Infrastructure Report Card
Asset
Group
Public
Transit
Services
Central Fleet
Services

Rating
2006

Comments

B

The transit system appears to be sufficiently funded at this
time, on a full pay-as-you-go basis. Ratio of fares to subsidy
is currently about 1:1, and is projected to increase to 1.2:1 as
ridership increases. Future growth of the City, as well as
plans to improve and expand service will require annual
increases in the Transit budget of 3% plus inflation.

C

Fleet Services ins now on a full-cost recovery basis with full
replacement charges to the user departments. Slight
increases in reserve fund contributions can result in
significantly lower cost over all and should be implemented
as soon as possible.

Waste
Management
Services

C

Forestry
Services

F

Traffic
Services

C

Cemetery
Services

Facilities –
Communal &
Corporate

Trend
2020

Waste Management Services are rapidly growing. This will
create a “bubble” of assets that will require rehabilitation and
replacement in a similar short time frame in the future.
Future growth of the City will also put tremendous pressure
on this service. The Waste Management Master Plan is
currently being developed. However, failure to develop and
implement the necessary infrastructure reinvestment policies
in the short-term will cause the future trend to deteriorate
rapidly.
Forestry Services face the largest revenue gap of all Public
Works assets, or approximately 5x the current levels.
Forestry assets offer significant environmental benefits, and
realistic expectations and plans must be developed.
Reliance on capital will only exacerbate the problem,
ultimately increasing cost 40%. Doubling the tree canopy
coverage from 14% to 30% needs to be revisited. Even if
developers were forced to plan one tree per new property,
ongoing liability for these increased forestry assets need to
be considered.
Traffic Services are under-funded by at least $10 million /
year. Growth of the City will increase assets. Some current
assets are approaching the end of their useful life and
pavement markings and signage are not up to standard.

B

Cemetery Services are slightly under-funded. However,
analysis includes contributions to reserves for rehabilitation
of facilities and ultimately replacement of those facilities.
Two risks that should be addressed through future analysis
and policy: insufficient funding in the trust funds require
annual contribution of $2M from the levy and private
cemeteries being transferred to the City should be
abandoned.

F

Facilities face a significant shortfall in revenue. Lack of
operating and maintenance funding results in accelerated
deterioration. Facilities are more capital intensive than most
assts; unlike other assets, a good proportion of operating
budgets is spent on program delivery and not necessarily on
asset preservation. Service levels and expectations are
closely linked, with partial funding coming from user fees with
the associated sensitivity to social impact and quality of life.
There is still a great deal of work to be done in this area in
terms of more-well founded State of the Infrastructure Report
in the future.
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The 2006 SOTI Report did not include a review of storm and road assets that were part of the 2005
SOTI; it did include a more detailed review of Corporate Fleet. However, it is reasonable to expect
that these three assets will improve over time as a result of initiatives taken by the City of Hamilton. A
more detailed review will be required in the future in order to confirm or deny this trend.
The improved projected trend of these assets is shown in the table below

2005
Asset

Rating

Roads
D
Storm
water

Corporate
Fleet

Comments

2020

Ongoing commitment to annual increases in
Capital spending on roads

2006
Rating
D

C

City Council decision to incorporate funding of
storm sewers as part of water and wastewater
rates, and commitment to ongoing rate
increases until sustainable levels are reached

C

C

Costs are fully recoverable from operating
departments, which will result in increased
oversight and ownership

C
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1.0 Basic Principles and Approach
1.1

Objective and Scope

Since the late 1990s, the City of Hamilton has been actively pursuing sustainable infrastructure asset
management practices and over this period has built a reputation in Canada and the U.S. as a leader in
this field. A bold step was taken by the City in 2005: the preparation of a 2005 Life-Cycle State of the
Infrastructure (SOTI) Report for some of the City’s Public Works assets. This initiative was well received
by City Council and the City’s peers in North America, and numerous copies of the report have been
distributed as far as Australia. UMA Engineering was retained in February 2006 to produce a 2006 LifeCycle SOTI Report update. This latest SOTI Report incorporates a more detailed review of some of the
assets assessed in 2005, and additional assets. As in 2005, the report also includes preparation of a
Report Card evaluating the current state of various public works assets within the City, and projecting
their status in 2020 should the current management approach be maintained.
1.1.1

Objective

The objective is to build on the SOTI Report produced in 2005 by examining the Fleet, Transit and Waste
Management assets in greater detail, by reviewing Facilities and by expanding the scope of analysis to
include Forestry, Traffic, and Cemetery Assets at a high level. The project also includes identifying the
frequency and scope for future updates which will be required to maintain the document’s currency and
facilitate its use as a tracking tool, guiding the City’s move to corporate infrastructure sustainability.
The principles used in completing this study were taken from City of Hamilton – Vision 2020, and various
Best Practice publications from around the world, including:
•
•
•
•
1.1.2

The National Guide for Sustainable Municipal Infrastructure (Canada)
The International Infrastructure Management Manual (Australia / New Zealand)
Various ASCE Manuals of Practice for infrastructure assessment and rehabilitation (USA)
The Common Framework for Capital Maintenance (United Kingdom)
Scope of Work

Development of the SOTI 2006 Report required the undertaking of a strategic review of the following
services and associated asset groups currently maintained by the City’s Public Works Department:
•
•
•
•
•
•
•
•

Public Transit Services
Fleet Services
Waste Management Services
Forestry Services
Traffic Services
Cemetery Services
Community Facilities Services
Corporate Facilities Services
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1.2

Tasks and Deliverables

The tasks and deliverables for the SOTI Report 2006 were as follows:
Task 1: Expand analysis done on the SOTI 2005 Report to produce a detailed assessment of City of
Hamilton Centralized Fleet, Public Transit, and Waste Management Assets
Produce for each asset group:
•
•
•
•
•

Summary of asset management issues and objectives
Standardized populated database
High level deterioration models
Lifecycle costing analysis and valuation
Recommendations for improvement

Task 2: Cursory assessment of City of Hamilton Forestry, Facilities, Traffic, and Cemetery Assets
Produce for each asset group:
•
•
•
•
•

Summary of asset management issues and objectives
Standardized populated database
High level deterioration models
Lifecycle costing analysis and valuation
Recommendations for Improvement

Task 3: Consolidate Phase II findings into a SOTI 2006 Report, produce and present discussion papers
highlighting and expanding key points, and establish a framework for the ongoing update and use of the
study as a means of tracking the City of Hamilton’s progress toward sustainability.
Produce:
•
•

•
1.3

SOTI Report 2006
Discussion Papers on
o Impact of Debt-financing
o Priority Recommendations
Recommendation for the document’s ongoing update and use
Glossary of Terms

The following definitions are excerpts from various InfraGuide Best Practices that were developed or
adopted as part of the National Guide to Sustainable Municipal Infrastructure. These definitions were
used in this Life-Cycle State of the Infrastructure Report on Public Works Assets. Annotations in italics
were added for purposes of clarification.
Assessment — The process used to describe the condition and/or performance of a system component.
Asset — A physical component of a facility, which has value, enables services to be provided and has an
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economic life greater than 12 months. Dynamic assets have some moving parts, while passive assets
have none.
Asset management — The combination of management, financial, economic, engineering, and
operational and other practices applied to physical assets with the objective of providing the required level
of service in the most cost-effective manner.
Asset management (source: Transportation Association of Canada, 1999) – This is the systematic
process of maintaining, upgrading and operating physical assets effectively, combining engineering
principles with sound business practice and economic theory, providing tools to facilitate a more
organized, logical approach to decision making.
Asset management plan — A plan developed for the management of one or more infrastructure assets
that combines multidisciplinary management techniques (including technical and financial) over the life
cycle of the asset in the most cost effective manner to provide a specified level of service. A significant
component of the plan is a long-term cash flow projection for the activities.
Asset Management Strategy — A strategy for asset management covering the development and
implementation of plans and programs for asset creation, operation, maintenance,
rehabilitation/replacement, disposal, and performance monitoring to ensure that the desired levels of
service and other operational objectives are achieved at optimum cost.
Benchmarking — Measuring performance against a standard of quality (industry sector or technical
standard).
Best Practices — State-of-the-art methodologies and technologies for municipal infrastructure planning,
design, construction, management, assessment, maintenance and rehabilitation that consider local
economic, environmental and social factors.
Capital —Up-front costs associated with building new infrastructure and investment that extends the life
of current infrastructure.
Evaluation — The process used (following completion of the assessment) to determine the remedial
measures necessary to improve the condition and/or performance of a system component at the best
value for the community.
Infrastructure — The term as used in InfraGuide refers to roads and sidewalks, potable water,
wastewater, storm water, and transit. Note: Other infrastructure was considered for purposes of the LifeCycle State of the Infrastructure Report for Public Works Assets, City of Hamilton: stormwater, waste
management, facilities, open spaces, transit and fleet.
Indicator — At its simplest, an indicator is data that identify the condition or state of something being
measured. There is a hierarchy of indicators that roughly mirrors the organizational decision-making
structure of municipalities. As indicators are aggregated and massaged, they usually combine with
related data to form higher levels of indicators, moving from the specific (operational) to more abstract
(strategic).
Levels of Service — Levels of service reflect social, technical and economic goals of the community and
may include any of the following parameters: safety, customer satisfaction, quality, quantity, capacity,
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reliability, responsiveness, environmental acceptability, cost and availability. The defined levels of service
comprise any combination of the above parameters deemed important by the municipality
Life Cycle Asset Management/Total Asset Management — A tool consisting of an inventory of assets,
and the ability to track the performance and projected needs of those assets based on life cycle
maintenance and care activities and their associated costs during the expected life of an asset, typically
computerized.
Life Cycle Costing — A method of expressing cost, in which both capital costs and operations and
maintenance costs are considered, to compare alternatives. “Present worth” is one way to express life
cycle costs. The present worth represents the current investment that would have to be made at a
specific discount (or interest) rate to pay for the initial and future cost of the works.
Maintenance — Activities of a local nature that occasionally or regularly are needed to ensure the asset
performs its intended function.
Municipal manager — Any public or private sector staff working on behalf of a municipality or public
utility at the technical or administrative level, either directly or in a consulting capacity (also called
decision maker).
Performance Measure — A performance measure is an attempt to quantify the success of a best
practice in achieving its intended goals or objectives. In the context of municipal infrastructure decisionmaking support, a performance measure assesses the condition and quality of infrastructure. It can also
assess the effectiveness of a particular decision-making process.
Rehabilitation — Works to rebuild or replace parts or components of an asset, to restore it to a required
functional condition and extend its life, which may incorporate some modification. Generally involves
repairing the asset to deliver its original level of service without resorting to significant upgrading or
renewal, using available techniques and standards.
Reinvestment — Funds allocated to capital projects that are rebuilding the existing municipal
infrastructure asset base. New capacities and operations are excluded from infrastructure reinvestment
decisions.
Renewal — Restoring or upgrading the condition or capacity of an asset by rehabilitation or
replacement/reconstruction to satisfy the objectives for structural and functional integrity, and hydraulic
adequacy.
Replacement — The complete replacement of an asset that has reached the end of its service life, to
provide an alternative that satisfies a targeted level of service.
Senior Government — Provincial, state or federal levels of government.
Service life — The period that an asset provides an acceptable level of service. The economic service
life is defined as the period when the present worth of the future maintenance costs is equal to the
present worth of its replacement.
Solid Waste — Municipal garbage - i.e. Bulk Waste, Garbage, Leaf and Yard Waste, Organic Waste,
Recyclable Materials and White Goods (as defined by City Staff).
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1.4

Rating System

Rating systems are somewhat subjective by nature, unless every asset (and all of its components and
sub-components) is scientifically rated on a number of fronts. Since this is unrealistic for a high-level
analysis a modified ASCE alpha-numeric system was employed, based on the best opinion of the asset
manager. To accommodate this analysis asset classes were divided into components, which were
individually rated using a number of criteria. Allowing managers to evaluate their assets on a simplified,
component-by-component basis appeared to improve accuracy as uncertainty-based inaccuracies tended
to balance one another out.
The assets (by individual components) were rated using a four-step process in order to ensure
consistency, focus and detail:
1. The first step was an overall rating of the current physical condition. A simple deterioration curve
was used for this process, and the overall physical condition of the asset was displayed on this
curve.
2. The second step was a more detailed rating of the current condition in order to start
understanding the makeup of the overall rating and identifying what were the potential problems
that various asset managers were facing.
3. The third step was to combine the detailed rating into a single blended rating that represented the
overall score of that component, and then totalled into an overall score for the asset class for
purposes of the SOTI Report Card.
4. Finally, the fourth step consisted of a projected asset rating for 2020. This consisted of using a
simple arrow system in order to indicate trends, i.e. improving, status quo or deteriorating.
The following detailed process was used for each step:

Asset managers were asked to rate the current physical condition of their
assets by putting a numerical value to this simplified deterioration curve: 1
being in excellent condition but nearing the stage where significant
deterioration starts occurring, 2 being average but on the way to rapid
deterioration, and 3 having failed.

Condition

Step 1: Overall Rating of Current Physical Condition Only

1
2

3
Step 2: Detailed Rating of Current Condition

Time

Assets were evaluated based on the following criteria, although this assessment was not done by City
staff for every asset. Tables that were completed are included in the Chapters for those individual assets.
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•
•
•

Condition and Performance
Capacity versus Need
Funding versus Need

Detailed Rating
(A, B, C, D or F)
Condition &
Performance
Capacity
vs. Need
Funding
vs. Need

Condition and Performance: This first criterion characterizes the current physical condition of
infrastructure. The condition index scale below was provided as a general guideline for grading under this
category.
A = Excellent: No noticeable defects. Some aging or wear may be visible.
B = Good: Only minor deterioration or defects are evident.
C = Fair: Some deterioration or defects evident, but function not significantly affected.
D = Poor: Serious deterioration in at least some portion of the structure. Function is inadequate.
F = Failed: No longer functional. General failure or complete failure of a major structural
component.
Capacity versus Need: For most infrastructure categories, this second criterion relates to the demand
on a system, such as volume or use, versus its design capacity. This is a critical evaluation criterion for
municipalities that are facing ongoing population and community growth. It is also important because a
particular asset may be in excellent condition and performing well (i.e. the first criterion), but it is simply
too small to meet the needs (i.e. this second criterion). A grading scale in 10-percent increments was
suggested as a guideline for purposes of intuitive assessment by City staff, as follows:
A = systems that can support > 100% of demand
B = systems that can support 90 - 99% of demand
C = systems that can support 80 - 89% of demand
D = systems that can support 70 - 79% of demand
F = systems that can support less than 70% of demand
Funding versus Need: The third evaluation criterion reflects the status of funding dedicated to: (1)
maintaining, replacing and improving the current condition of existing infrastructure, and/or (2) building
new infrastructure that is needed to keep up with growth (where development charges may not be
applicable or may be difficult to define).
Infrastructure systems need funding that is dedicated, indexed and long-term. The primary measure is
the amount of funding provided versus the estimated funds needed to meet or maintain the community’s
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desired quality or performance standard.
Dedicated funds such as user fees and development charges need to be applied only to infrastructure
systems for which they are raised. Indexing means that funds need to increase as the use of the system
increases, or as the cost of providing the service increases. Maintenance and construction costs also
need to be considered in the evaluation of funding. Steady funding provides for maintenance that
extends the life of infrastructure. Long-term, multi-year funding plans should account for growth
estimates so that projects can be designed and constructed in anticipation of needs, and not simply in
reaction to inadequate capacity or problems caused by poor maintenance. Again, a grading scale in 10percent increments was suggested as a guideline for purposes of intuitive assessment by City staff, as
follows:
A = 90 to 100% of need
B = 80 to 89% of need
C = 70 to 79% of need
D = 41 to 69% of need
F = under 40% of need
Qualitative information collected through the review process was incorporated into the grading process.
Step 3 : Blended Rating
An overall 2005 Report Card Rating was assigned to each asset category based on a consolidation of
Condition & Performance, Capacity vs. Need and Funding vs. Need criteria.
Detailed
Rating
(A, B, C, D or F)

2005
Rating
(A, B, C, D or F)

Condition &
Performance
Capacity
vs. Need
Funding
vs. Need

Within the 2006 SOTI Report each factor equally contributes to the overall weighting. In the future the
City may want to increase (i.e. weigh) the contribution of one or more factors to better reflect their relative
impact on sustainability.
Based on a preliminary assessment, the “Funding vs. Need” criterion appears to be the most critical in
terms of sustainability. For example, quite often new infrastructure or facilities are built through grants,
development charges or other external sources of funding with little or no consideration for its proper
maintenance, rehabilitation and ultimate replacement. In these cases, this newer asset may have
received a very favourable rating in the first two criteria (excellent condition and meets current and future
needs), but it would receive a low rating in the “Funding vs. Need” category because the lack of financial
investment and planning compromise the long-term sustainability of the facility or service to the
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community. Further study would be needed to quantify the level of weighting that should be applied.
Step 4: Projected Rating of Future Condition (improving↑, status quo→, deteriorating↓)

Projected
2020
Rating

↑
→
↓
Table 1 below is an example of a completed Condition Assessment Table, for one component of the
Water Asset:
Table 1 – Condition Assessment Table
Asset
Type

Asset
Component

Distribution

Hydrants

Condition

Detailed Rating
(A, B, C, D or F)
Condition

&

2005 Rating
(A, B, C, D or F)

Projected
2020 Rating

B

Performance
1

Capacity

Condition

2

B-

B

vs. Need
3

Funding

B+

Time

vs. Need

1.5

Deterioration Models and Assumptions

According to the New Zealand Infrastructure Asset Valuation and Depreciation Guidelines, failure is
defined as “the point where assets fail to achieve required levels of service”. Although one can assign a
useful life to an asset, for example 50 years for a building, there are many factors that affect the actual life
of that asset such as design standards, production of material, quality of construction, operational
stresses, lack of maintenance, and lack of capacity as a result of growth. The result is that assets
constructed or installed at the same time do not all fail at the same time. However, for the particular
assets under review as part of SOTI Report 2006, the basic assumption was that assets failed at the end
of their prescribed useful life.
1.6

Financial Assumptions and Cost of Capital

1.6.1

Financial Assumptions

The following basic financial assumptions were used in writing this report, with exceptions and details
noted as required in individual sections:
•
•
•

Costs are shown in 2006 dollars.
No discount rate was used.
No inflation was used, and neither was interest gained on reserve funds. These would have a
tendency to balance out over time.
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•
•

•
•
1.6.2

Current debt levels were not incorporated when assessing reserve funds. This assessment was
for analytical purposes of the future only.
Other sources of revenue such as development charges and grants/subsidies from senior levels
of government were not built into the analysis since they are either generally not significant in a
“skunkworks” approach or have not historically been consistent enough to be relied on in a lifecycle analysis. An exception was made for the gas tax.
Allowances for engineering, overhead and contingencies were made as described in individual
chapters on an asset by asset basis.
Debentures were calculated on the basis of 15 years at 6%, as recommended by the City’s
Finance Department.
Cost of Capital

The current practice of using debt-financing for capital expenditures, and even what have traditionally
been considered capital projects, should be reviewed when considering and establishing sustainable
investment levels. Our financial models tracked these costs separately, in order to determine the
potential savings to the community if reliance on capital financing was reduced to a minimum (if not
completely abandoned) thereby increasing the amount of net capital available for infrastructure
investment. The overall cost of perpetual debt is estimated at 50% or more of overall expenditure for
capital-intensive assets, which means that rates or levy costs could be reduced by that amount if there
was no reliance on capital financing. The downside is that rates or levies would need to rise more rapidly
in the short-term (or expenses temporarily or permanently reduced if feasible) while reserves are being
built up or funding directed to pay off the current debt. However, the benefits in the long run would be
significant.
Our analysis includes options and variables for some of the assets, and these serve to illustrate the
following three principles:
1. The real cost of capital.
2. The permanent debt levels that will be experienced as the City moves towards sustainable
funding levels, unless changes are made at the policy level.
3. The power of small investments over the long-term, especially in terms of timely and significant
Operations and Maintenance activities and contributions to reserves.
This is obviously a complex issue that merits more discussion and analysis. A more detailed discussion
of this issue can be found in Discussion Paper No. 1 that forms part of this report.
1.7

Overhead and Other Costs

Design, inspection, and other overhead and administrative costs must be considered when setting budget
plans, both in terms of operating and capital budgets. These costs have been considered as separate
line items, and the percentage used approximate current amounts charged against capital expenditures.
Allowances for engineering, overhead and contingencies were made, as described in individual chapters,
on an asset by asset basis.
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1.8

Growth Projections

In November 2002, the City’s Planning and Economic Development Department issued Report PD02232:
City of Hamilton Population, Household and Employment Projection. This report was based on a report
prepared for the City by the Centre for Spatial Economics (CSE), dated 2002 November 08.
The CSE was retained by the City of Hamilton to develop population, household and employment
projections to the year 2031, and to recommend suitable forecasting models and data
capture/management procedures. The CSE report, entitled “City of Hamilton Population, Household and
Employment Projections”, presents three plausible growth scenarios for Hamilton:
•
•
•

“Slow Growth”: 7% growth in population, or 0.35%/year
“Current Growth”: 24% growth in population, or 1.2%/year
“Aggressive Growth”: 45% growth in population, or 2.25%/year

Growth means more infrastructure being built, which in turn requires more funding (for staff and
resources) to operate, maintain and ultimately replace it at the end of its useful life. For purposes of this
report, a projection of 0.5% growth per year (average over the entire life-cycle) was used although it is
recognized that growth in the shorter-term will probably be much higher than that.
1.9

True Cost of Growth/System Expansion/New Development

Every time a new survey or subdivision is added to the City, this increases the overall inventory of
infrastructure that the City must operate, maintain, and ultimately replace. This additional infrastructure,
although initially free, becomes a significant liability for the City. Using roads as an example, an amount
equivalent to roughly ten percent of the overall replacement value of this additional inventory should be
added to the levy annually, if past mistakes of under-funding are to be avoided. A portion of these
monies is required on the operating side, to cover additional staff and expenses to ensure that proper
preventive maintenance is being done in order to maximize the useful lives of those assets. The
remainder is required on the capital side, to build up reserve funds for rehabilitation and ultimate
replacement of these assets in the future. It is recognized that the allocation of funds between operating
and capital budgets will shift over time, and will vary depending on the asset.
For the purposes of this report, it was estimated that the inventory of infrastructure would grow at a rate of
0.5% annually (unless otherwise specified) over the study period for each asset. Increased operating and
maintenance costs will result from this growth in inventory and these costs were calculated and included
as part of our financial models, and future rehabilitation and replacement costs.
1.10

Life-Cycle Analysis: General approach/assumptions

The SOTI Report 2006 is fundamentally structured along the lines of the Best Practice for Municipal
Infrastructure Asset Management produced by the National Guide in November 2003. The framework is
based on seven basic questions that make up a life-cycle analysis, and that basically correspond to the
process that the City has already adopted in its assessment of water and wastewater sustainable
financing needs:
1. What do you have and where is it? (Inventory and Location)
2. What is it worth? (Costs/replacement Rates)
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3. What is its condition and expected remaining service life? (Condition and Capability Analysis)
4. What is the service level expectation and what needs to be done? (Capital & Operating Plans)
5. When do you need to do it? (Capital and Operating Plans)
6. How much will it cost and what is the acceptable level of risk? (Short/Long-term Financial Plan)
7. How do you ensure long-term affordability? (Short- and Long-term Financial Plan)
The approach to our analysis was also structured along the principle of “little boxes”. This approach is
based on the fact that each asset is broken down into as many components as possible (i.e. “little boxes”)
for analysis in a spreadsheet. This approach improves the overall effectiveness of analysis by minimizing
the impact of inaccuracy in any one component. This top-down approach allows for financial planning at
the level of accuracy required for the purposes of this report. For ease of reference, the transit asset will
be used to illustrate how these principles were applied in developing this report:
1.10.1 What do we have?
This is the inventory component of the study. Transit assets are shown as example in Table 2.
Table 2 – Inventory Component
Asset Type

Asset
Component

Inventory

Unit
Replacement
Cost
(As noted)

Overall
Replacement
Value
($M)

HSR Fleet

Buses
(standard)

201

$500K

$100M

Typical
Useful Life
Hamilton
(Years)
12

1.10.2 What is it worth?
Assets were divided into asset type, and further divided into components. As shown in Table 2, overall
replacement values are calculated and a useful life is then determined to project life-cycle sustainable
investment needs.
Table 2 shows a typical useful life of an asset based on discussions with City staff. These values can be
refined over time, as more specific data becomes available. The SOTI Report Card and associated
analytical models are not meant to be project specific, but are to be used as the basis for the
development of a long-term asset management plan in terms of trend analysis, financial planning and
dialogue with the community.
1.10.3 What condition is it in?
Section 1.4 details the Rating System and the factors on which the assets were actually evaluated.
1.10.4 What do we need to do to it?
Generally speaking, most infrastructure has four major steps in its life cycle:
•

In the first quarter of its life, the asset requires only Minor Maintenance
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•
•
•

In the second quarter of its life, the asset requires Major Maintenance
In the third quarter of its life, the asset typically requires Rehabilitation
In the final quarter of its life, the asset ultimately requires Replacement

Some of these theories were customized, as detailed in the chapters dealing with individual assets.
Whether it is shorter-life infrastructure such as electronics and systems or longer-life infrastructure such
as buildings, this approach is valid for financial planning purposes.
It should be noted that no real differentiation was made between capital and operating costs other than
for purposes of slotting these costs for analytical purposes only. On a full PAYG basis, the cost to the
public remains the same ($1 is $1), while a debt-financing scenario allows for the calculation of interest
costs for capital expenditures. This analytical approach does not represent any recommendations as to
what should be considered capital and what should be in the operating budget of departments as this is
strictly up to the City to determine this through policy. Figure 1 below shows as an example the approach
used for Forestry Services. Although it is recognized that these definitions may not precisely fit the City’s
actual distribution of funds in capital and operating budgets, it does serve the purpose of bringing some
consistency into the analytical approach.

Minor Maintenance
(watering, etc.)

Major Maintenance
(pest control, etc.)

Rehabilitation
(pruning)

Replacement
(includes stumping)

$1

Operating Budget
$10
$200

Capital Budget

$1450

Figure 1 - Operating/Capital Budget
1.10.5 When do we need to do it?
Asset deterioration is dynamic, and the volume of different interventions on an annual basis will vary
significantly over time. Figure 2 uses forestry assets as an example and illustrates this dynamic problem
very clearly. If the bubbles were in fact all the same size, things would be in perfect balance, with
bubbles of the same size progressing from one state of deterioration into the other. However, in reality
the bubbles are not of the same size. The problem therefore lies in the fact that the third bubble (45%),
which is when many trees were planted (1960’s to mid-seventies) is moving over the next 15 years into
the replacement stage where costs are significantly higher. Things are then out of balance, in terms of
type of work to be done and the financial requirements to deal with that infrastructure. The financial
estimates in the SOTI Report are an average of these costs over the entire life-cycle of the asset.
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Urban Trees
0 – 15 years
Minor Maintenance

2006

2036

5%
45%
25%

25%

15– 30 years
Major Maintenance
30- 45 years
Rehabilitation

45%

45– 60+ years
Replacement

25%

2066

45%

5%
45%
25%

25%
5%

45%

25%

Figure 2 – Asset Deterioration
1.10.6 How much money do we need?
Figure 1 illustrates cost ratios for various stages of an asset’s life, more specifically for forestry as an
example. When coupled with Figure 2, one can project how much funding is required over an asset’s life,
in this case 60 years. It is interesting to note that, since inventories are not the same at all stages of
deterioration, the amount of capital and/or operating money can vary significantly over time. However,
the traditional approach in municipal financing is to basically try to keep expenditures as smooth and
stable as possible from one year to the next. This is actually counter to cost-effective asset management
principles and can actually result in higher life-cycle costs. The trilogy of principles for fundamental costeffective asset management is: the right intervention, on the right asset, at the right time. Hence there is
a need for strategic planning and funding of reserves in a realistic and flexible manner.
The amount of intervention on infrastructure required varies significantly over time and in that sense does
not suit a straight-line projection. There is in fact a double-whammy to contend with: assets that have
moved into a more expensive level of intervention as a result of lack of funding in the past, and a
significantly larger percentage of assets that require replacement as a result of so many having been built
in the 1960s and 1970s.
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2.0 Analytical Results – Detailed Analysis
2.1

Public Transit Services

2.1.1

Executive Summary

The City of Hamilton’s Transit system was reviewed in greater detail here than in the original SOTI Report
in 2005. Although this analysis is still to be considered at a high level in terms of traditional detailed
budgeting, this approach identifies certain trends in terms of revenues and expenses, and the sensitivity
of increasing the level of service to the community in terms of impact on fares and other sources of
revenue such as funding from the levy component of the City’s budget. It certainly leaves room for further
discussion and analysis. This analysis is inspired by the staff’s own report “Transit Ridership Growth
Plan” dated May 2006. The analysis is based on 50 years, which is the longest asset life in Public
Transit.

Transit Inventory:
204 HSR Units
66 DARTS Units
500 Shelters
22 Loops
1200 Bus Stops
1 Facility
Replacement Value: $153 Million
Per Urban Household: $1100

Figure 3 – Transit Assets: Replacement Values
In conclusion, the transit system appears to be
sufficiently funded at this time. It is on a pay-as-yougo basis, i.e. 100% funded without debt-financing,
although some past debt is being repaid. The ratio of
fares to subsidy is currently about 1:1, i.e. revenue
from fares is currently roughly equal to the revenue
from the City’s tax levy. As ridership increases, it is
projected that this ratio will change to 1.2:1, i.e. the
portion of subsidy from the tax base will be
proportionately reduced when compared to increased
revenues from fares.
As can be seen from
Figure 4, the Transit system in terms of percentage
(%) distribution of expenditures is very O&M intensive
(86%) and not very capital intensive (14%).

14%

These diagrams will
be replaced w/ Pie
Charts in the finalTotal Capital
Requirements
draft.
Total O & M

86%

Figure 4 – Transit Asset Expenditures
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There is however a concern that future growth of the City will put tremendous pressure on the transit
system to maintain and to expand current levels of service. Furthermore, funding for transit is very much
reliant on grants and subsidies from senior levels of government which have been spotty in the past.
Finally, the annual budget for transit needs to increase on average 3% plus inflation in order to realize the
environmental and social benefits that it proposes, and the demands of projected increased ridership,
levels of service and expansion of service as the community grows. The current revenues are $73M/year
compared to average sustainable revenue requirements (over a 50-year period) of $138M/year.
2.1.2

Assumptions

The analysis which was completed to identify Capital and Operating revenue requirements was based on
the following assumptions:
Asset Type
HSR
Standard
Bus

Service Assumptions
•
•
•
•
•

Asset/Financial Consequences

No standard buses will be purchased
after 2009. Only diesel-electric hybrids
will be purchased
Standard buses will be moved from a
replacement life cycle of 18 years to
12 years as of 2006
Fleet increases by 5 standard buses
per year until 2015
Growth in ridership estimated at 2.2%
per year, from 2006 - 2016
Growth in ridership estimated at 0.9%
per year from 2016 on

•

Establishment of transit corridors, to
improve service and increase ridership
Will require additional articulated
buses to better handle the passenger
increase

•

20 Articulated Buses to be added
between 2006 to 2009 through
expansion and replacement

•
•
•
•
•
•

Fleet increases by 5 buses per year
until 2015
Provincial subsidy of 50% for
purchasing of new buses considered
in financial projections
Hybrid buses have a 12 year useful life
Assume a significant repair of
$25K/bus at 4 years
Assume a major repair of $50K/bus at
8 years
Assume battery pack replacement for
hybrids after 6 years ($25K)
No special provision was made for
increased price for diesel. However,
use of hybrid buses will reduce
consumption, so this offsets projected
price increases.

HSR
Standard
Articulated
Bus

•

DARTS Bus

•

Specialized transit requirements will
increase significantly as population
ages

•
•

DARTS buses have a 7 year useful life
Fleet increases from 52 to 129 DARTS
buses by 2056

DARTS Van

•

Specialized transit requirements will
increase significantly as population
ages

•
•

DARTS vans have a 7 year useful life
Fleet increases from 14 to 35 DARTS
vans by 2056

Bus Stops

•

Bus stops are currently a 9 x 1.5 m
concrete pad
Widen 25% of bus stops by 2017.
Wider bus stops increase from 50

•

Wider bus stops increase from 50
(new) in 2006 to 600 in 2017, and
grow by 0.9% per year after that

•

•
•
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Asset Type

Service Assumptions

Asset/Financial Consequences

(new) in 2006 to 600 in 2017, and
grow by 0.9% per year thereafter to
maintain ratio
Shelters

•

Shelter inventory will grow by 15 new
shelters per year until they reach 650
in 2015, and grow by 0.9% per year
thereafter

•

No O&M or capital cost (costs covered
through Viacom contract)

Loops

•

Terminals are included in the current
loop inventory
1 loop added in 2008, and 3 loops
added in 2009
$50K annual re-paving cost for
terminals on an a rotational basis

•

$50K annual re-paving cost
terminals on an a rotational basis

Current terminals are included in the
Loop inventory
Terminal expansion is included as a
separate growth item
No other growth applied to terminals
until 2019

•

One Transit terminal will be added in
2008, and expanded in 2018
3 new terminals will be added in 2009

•
•
Terminals

•
•
•

Facilities

•
•
•

New Facility (or expansion of existing)
in 2024 for growth
Replace the current facility in
2031(based on 50 year useful life)
City growth would see a 3rd facility in
2049

Equipment

•

Equipment considered to be an
integral part of the Facilities, and will
grow proportional to the number of
facilities

Technology

•
•

No growth applied to technology
Includes fare cards, AVL/GPS and
passenger counters

2.1.3

•

for

•

Equipment is considered to be an
integral part of the Facilities, and will
grow proportional to the number of
facilities (i.e. double with a second
new facility in 2024 and triple with a
third facility in 2049)

What do we have?

The public transit system consists of not only fleet assets (HSR & DARTS), but also includes a significant
number of supporting assets that have a life cycle of their own. A series of components ranging from
buses to technology systems were identified. For the purpose of this review staff was asked to identify
these various components based on their overall impact on the asset valuation. These components have
been identified within the following table:
Table 3 - System Inventory (Transit)
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Asset Type
HSR Fleet
DART Fleet
Infrastructure

Asset Component
Standard Bus

Quantity (2006)
201

Standard Articulated Bus

3

Bus

52

Van

14

Bus Stops

2100

Shelters

500

Loops

22

Terminals

-

Facilities

Garage and Offices

1

Equipment

Mostly for garage

1

Technology

Operational Hardware and Software

Various

Some of the definitions supplied by the City and that were used in the analysis are as follows:
Loop: A purpose-built bus turning roadway, on public or private property, for exclusive use of transit
vehicles and customers, accommodating bus layover and customer activities. Amenities such as lighting,
platforms, shelters, benches, litter containers, trees, bike lockers and pay phones may be provided.
End of Line: Generally an on-street layover point for a route consisting of a 35m long curb lane, signed
No Stopping Anytime, and containing customer amenities situated within the road allowance. May
incorporate a bus bay(s) to permit private autos to use the curb lane.
Terminal: A purpose-built facility for three or more routes to accommodate bus turnaround, layover and
customer waiting, boarding and alighting activities. Contains a range of customer activities.
Node: Transit scheduling terminology, defining a timepoint on a fixed route. Routes consist of 2 or more
nodes.
Platform: Also known as a landing pad. A concrete sidewalk, generally 2.1m x 9.0m long, located in a
boulevard, parallel to the curb lane at a bus stop. Provides a safe footing for customer boardings and
alightings. Loops, ends of line and terminals feature one or more platforms of varying dimensions.
2.1.4

What is it worth?

Assets were divided into asset type, and further divided into components. This more detailed breakdown
assists in achieving a level of accuracy that would not otherwise be possible in this type of exercise, by
breaking down estimates in small enough elements that the inaccuracies in one element will logically be
counterbalanced by inaccuracies in another component, thereby producing a reasonable bottom-line.
These are listed in Table 4 along with replacement costs, which together determine overall replacement
values for that particular asset.
The estimated replacement value of the transit asset inventory, based on current dollar value (2006) is
$153 million. The following table provides a breakdown of the contribution of each of the network
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components to the overall system value:
Table 4 - System Replacement Value (2006) (Transit)
Unit
Replacement
Cost
(As noted)

Overall
Replacement
Value
($M)

Asset Type

Asset Component

Inventory
(2006)

HSR Fleet

Buses (Standard)

201

$500K

$100.5

Buses (Articulated)

3

$850K

$2.6

Buses

52

$200K

$10.4

Vans

14

$75K

$1

Shelters

500

$5K

$2.5

Loops and Terminals

22

$105K

$2.3

2100

$1.5K

$3.2

DARTS Fleet
Infrastructure

Bus Stops
Facilities

Garage and Offices

1

$20M

$20

Equipment

Mostly for garage

1

$100K

$0.1

Technology

Operational Hardware and Software

4

$2.5M

$10

TOTAL

$152.6

As shown in Table 4, HSR and DARTS buses and vans account for approximately 75% of the City’s
public transit asset inventory.
Based on the total replacement value of $153M and 137,000 urban households (since the service is
mostly in the urban area), the average urban household is responsible for approximately $1100 worth of
transit assets.
Note: Since these are not linear assets, they are not influenced by the width of urban lots so the cost per
individual household was used instead of a unit cost based on an average 50 ft. lot.
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2.1.5

What condition is it in?

Values listed were provided by Transit System Staff.

Asset Type

Condition

Life-cycle

(select point on
deterioration
curve)

(years)

Table 5 – Condition Assessment Table (Transit)
Rating
Overall
2020 Rating
Comments
(A, B, C, D or F)
Rating
(A, B, C, D or F)
Condition &

12

1

Performance
Capacity

2

Condition

HSR
Fleet
Standard Buses

vs. Need

3
Funding

Time

vs. Need
Condition &

12
1

Performance
Capacity

2

Condition

HSR Fleet
Articulated
Buses

vs. Need

3

Funding

Time

vs. Need
Condition &

DART Buses

7

1

Capacity

2

Condition

Performance

vs. Need

3
Funding

Time

vs. Need
Condition &

DART Vans

7

1
Condition

2

Performance
Capacity

3
Time

vs. Need
Funding
vs. Need
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Asset Type

Condition

Life-cycle

Rating

(select point on
deterioration
curve)

(years)

(A, B, C, D or F)

Overall
Rating

2020 Rating

Comments

(A, B, C, D or F)
Condition &

10

1

Performance

2

Condition

Infrastructure
Bus Stops

Capacity

3

vs. Need

Time

Funding
vs. Need
Condition &

25

1
2

Condition

Infrastructure
Loops

Performance
Capacity
vs. Need

3

Funding

Time

vs. Need
Condition &

25

1
2

Condition

Infrastructure
Bus Shelters

Performance
Capacity
vs. Need

3
Time

Funding
vs. Need
Condition &

Facilities

50

1
Condition

2

Performance
Capacity
vs. Need

3
Time

Funding
vs. Need
Condition &

Equipment

40

1
Condition

2

Performance
Capacity

3

vs. Need

Time

Funding
vs. Need
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Asset Type

Condition

Life-cycle

Rating

(select point on
deterioration
curve)

(years)

(A, B, C, D or F)

Overall
Rating

2020 Rating

Comments

(A, B, C, D or F)
Condition &

1

Performance

2

Condition

Technology

8
3

Time

Capacity
vs. Need

Funding
vs. Need
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2.1.6

What do we need to do to it?

In general, and except where specific figures are noted, the following principles were used for estimation
purposes.
Activity

2.1.7

Definition

Asset Age

Minor
Maintenance

Planned activities such as inspections, monitoring, etc.
They can generally be anticipated and should be accounted
for within the City’s annual operating budget.

0-25% of
asset life

Major
Maintenance

Maintenance and repair activities, generally unplanned.
They can usually be anticipated and should be accounted
for within the City’s annual operating budget.

25-50% of
asset life

Rehabilitation

Major repairs/replacements that significantly extend the life
of an asset, and increases its reliability in order to perform
as it is expected to. Generally part of the City’s capital
budget.

50-75% of
asset life

Replacement

Some assets will reach the end of their useful life sooner
than expected, while others will last longer. An average
useful life was used for calculation purposes. Timely
replacement is critical to cost-effectiveness, and generally
these costs are part of the City’s capital budget.

75-100% of
asset life

When do we need to do it?
Table 6 – Asset Useful Lives (Transit)
Asset Type

Asset Component

HSR Fleet

Standard Buses

12

Articulated Bus

12

Buses

7

Vans

7

Shelters

25

Loops

25

Bus Stops

10

Facilities

Garage and Offices

50

Equipment

Mostly for garage

40

Technology

Operational
Software

DARTS Fleet
Infrastructure

Hardware

Typical Useful Life
(years)

and

8

Table 6 shows the range of values used for the typical useful life of an asset class, based on discussions
with City staff, the actual known condition of the asset, Canadian climate and conditions, and our own
knowledge base. It is recognized that asset life is influenced by many variables. These values can be
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refined over time, as more specific data becomes available. These values do however serve a purpose in
planning financial revenue requirements on a life-cycle basis, because these expenses will actually occur.
However, the specific assets and specific projects that will require funding are to be identified as part of
the regular budget preparation process.
2.1.8

How much money do we need?

The existing gross budget of $73M is sustainable at this time, but it needs to increase significantly in the
future as the public transit system expands (with the expansion of the City) and as ridership increases at
an even faster rate. The average sustainable life-cycle budget, over the next fifty years, is estimated to
be $136M per year.
The analysis which was completed to identify Capital and Operating revenue requirements was based on
the following assumptions:
1. Replacement costs were based on unit costs identified within Table 4.
2. Gross capital investment requirements were derived by adding allowances for Engineering (0%),
Contingencies on replacement costs (5%) and Overhead & Admin (0%). Net capital costs included
the subsidy of 50% from the Province on the purchase of new buses; this subsidy was not applied to
the DARTS vehicles.
3. Operating costs were defined as 49% of the total replacement values of the transit assets as this
reflects the current operating budget, plus allowances for Overhead & Admin (7%) and Cost
Allocations (0%).
4. All revenues are expected to increase by 5% per year (until 2021) as a result of increased ridership;
ridership growth will then follow the same trend as the growth of the system at 0.9% per year. The
cost for the additional assets required for this increased ridership was also considered, but at 2.2%
per year until 2021 and then at 0.9% per year.
5. Costs of borrowing were estimated to be 0%. City staff advised that Transit is fully pay as you go and
that funds are not borrowed to support Transit.
6. Revenues from the Gas Tax were capped at projected 2007 levels ($11.8M/year) and maintained at
that level for the balance of the life-cycle projection of 50 years.
7. All values are calculated in current dollars (2006)
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Millions

Revenue Requirements
(Transit)
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Fares
DARTS Revenue
Current Budget

Figure 5 – Revenue Requirements (Transit)
Based on these assumptions the average annual budget increase for transit needs to be in the order of
3% plus inflation, if the City wishes to meet the demands of projected increased ridership, levels of
service and expansion of service as the community grows.
2.1.9

How do we become sustainable?

The analysis required to answer that question is out of the scope of this particular report. We do however
recommend that this question be answered initially at a high level, in order to start developing the right
financial and investment policies for the City. The sensitivity analysis should include at least:
•

The level of service expectations with existing assets.

•

The need for new and additional assets.

•

The need to reduce the level of service and associated assets.

•

The revenue requirements for now and in the future, as assets continue to deteriorate.

•

An evaluation of the time constraints and options in achieving full sustainable funding, and the
impact on the cost of services in terms of debt repayment while the City embarks on a
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sustainable funding program.
•

And finally, the true and ultimate cost of debt-financing vs. a pay-as-you-go policy.

2.1.10 Recommendations
1. In light of the fact that the City’s public transit system receives significant funding from senior levels of
government (subsidies for buses, gas tax, etc.), it is paramount to review these funding levels as part
of the annual budget process and more importantly assess the trend and the security of such funding.
2. Review funding levels for fleet maintenance activities in order to ensure that components are
maintained at a level that ensures minimal life-cycle cost.
3. When additional funding is identified, ensure that a portion of this funding staff increase and
development, implement and monitor appropriate programs to ensure minimum costs not only on an
annual but a life-cycle basis as well.
4. Develop appropriate reporting measures to monitor actual costs and compare them to minimum lifecycle costs on a business-case basis.
5. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
6. Develop and implement a policy that sets the ratio of fare:subsidy at a sustainable and achievable
level.
7. Implement a comprehensive budget structure along service delivery lines, so that service managers
can adequately know what the true total cost of their service is (including asset management,
operations, capital and borrowing costs) and measure their progress towards sustainable funding.
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2.2

Corporate Fleet Services

2.2.1

Executive Summary

This report reviews the City of Hamilton’s Fleet Services in greater detail than did the 2005 SOTI Report,
and aims to identify certain trends of the service’s revenue and expenses. Although this analysis is still to
be considered at a high level in terms of traditional detailed budgeting, this approach identifies certain
trends in terms of revenues and expenses. It also recognizes that Fleet Services is now on a full pay-asyou-go basis, with user-departments being charged the full cost for replacement of vehicles on a cash
basis when that replacement is required and not on a debt-financing basis as in the past. The analysis is
based on 30 years, which is the longest asset life in Central Fleet.

Fleet Inventory:
596 Trucks
76 Cars
79 Construction Equipt.
173 Lawn and Golf Equipt.
101 Specialty Equipt.
84 Trailer & Mounted Equipt.
Value: $78 Million
Per City Household: $500

Figure 6 – Corporate Fleet Assets: Replacement Values
Fleet Services has a backlog of replacement due to a shortage of capital financing in the past. This not
only increases operating costs for user departments since maintenance increases with the age of
equipment, it also increases costs for the user departments as a result of increased breakdowns which
have a negative impact on productivity and level of service. In turn, these increased operating costs must
ultimately be borne by the taxpayer as a whole.
Although Corporate Fleet Services is now on a full-cost
recovery basis with full replacement charges to user
departments, the analysis illustrates that there are periods of
deficit financing which need to be considered in terms of
annual contributions to the equipment replacement reserve
fund. These adjustments are really quite minor in the overall
context of the Public Works budget, and should be
implemented as soon as possible in order to avoid increased
costs in the future. As can be seen from Figure 7, Corporate
Fleet Services is very capital intensive. As a result, a sound
policy on capital financing could result in significant savings for
the operating departments and the taxpayers as a whole.

14%

Total Capital
Requirements
Total O & M

86%

Figure 7 – Fleet Asset Expenditures
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This high-level analysis would obviously need to be refined and transformed into a financial management
plan, but it does illustrate the type of analysis that needs to be done when developing an investment plan
on a life-cycle basis rather than a shorter-term or on fixed-term budget basis. The benefits can be
considerable in the long-term, with significant permanent savings for the taxpayers and ratepayers.
The sustainable revenue requirements can range from $8.4M - $13.8M/year depending on the capital
financing policies adopted by the City.
2.2.2

Assumptions

The analysis completed to identify Capital and Operating revenue requirements was based on the
following assumptions:
Asset

Service Assumptions

Central Fleet

•

Clients:
o City Manager
o Corporate Governance
o Corporate Services
o HECFI
o Library
o Planning and Development
o Public Health and Community
Services
o Public Works

Asset/Financial Consequences
•

•

•
•

2.2.3

User departments will be considered
clients of, and will receive vehicle
and equipment maintenance from,
Corporate Fleet Services.
Vehicles and equipment will be
replaced when required in order to
maintain stated or desired level of
service, in a cost-effective manner,
to clients of the user departments.
Corporate Fleet Services will charge
user departments for services on a
full cost-recovery basis.
The replacement component of the
annual fee paid by user departments
will allow for vehicle and equipment
replacement on a pay-as-you-go
basis (i.e. no debt financing).

What do we have?

The City fleet consists of a large range of vehicles and equipment, as shown in Table 7 below.
Table 7 - System Inventory (Fleet Services)
Asset Type
Central Fleet

Asset Component

Quantity

Heavy Trucks

169

Medium Trucks

19

Light Trucks

408

Cars

76

Construction Equipment

79
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Asset Type

Asset Component

Quantity

Lawn and Golf

173

Zamboni
Sweepers
Specialty Equipment

101

Trailers and Trailer Mounted Equipment

84

Miscellaneous Attachments

143

Shop Tools and Equipment

Various

The data pertaining to the fleet inventory was provided by City staff.
2.2.4

What is it worth?

The estimated replacement value of the City fleet, based on current dollar value (2006) is $78 million. The
following table and associated pie-chart provides a breakdown of the contribution of each of the network
components to the overall system value:
Table 8 - Fleet Replacement Value (2005)

Inventory

Unit
Replacement
Cost
(As noted)

Overall
Replacement
Value
($M)

Heavy Trucks

169

$211,000

$36

Medium Trucks

19

$84,400

$2

Light Trucks

408

$33,200

$14

Cars

76

$25,000

$2

Construction Equipment

79

$91,000

$7

Lawn and Golf

173

$31,600

$5

Zamboni
Sweepers
Specialist Equipment

101

98,000

$10

Trailers and Trailer Mounted
Equipment

84

$10,500

$0.9

Miscellaneous Attachments

143

$9,500

$1

Shop Tools and Equipment

various

various

-

Asset Type
Corporate Fleet

Asset Component

TOTAL

$77.9

Trucks and cars account for approximately 60% of the City’s Corporate Fleet asset inventory in terms of
physical inventory, and over 70% in terms of replacement value.
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Based on the total replacement value of $78M and 155,000 total households, the average family
household is responsible for approximately $500 worth of Corporate Fleet assets.
Note: Since these are not linear assets, they are not influenced by the width of urban lots so the cost per
individual household was used instead of a unit cost based on an average 50 ft. lot.
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2.2.5

What condition is it in?

Conditions presented were provided by Fleet Services Staff.
Table 9 – Condition Assessment Table (Fleet Services)
Asset

Condition

Life-cycle

Rating

(select
point
on
deterioration curve)

(years)

(A, B, C, D or F)

Heavy Trucks
(Garbage)

12

Condition

2

2020 Rating

Comments

(A, B, C, D or F)
Condition

1

Overall
Rating

&

712 license vehicles also motorized
operator driven

Performance

D

Capacity

3

C
C

vs. Need

C

Time

Funding
vs. Need

Medium Trucks
(VACCON)
Condition

Condition

10

1
2

&

B-/B
B

Capacity
vs. Need

3

Time

B

Performance

C

Funding
vs. Need

Light
Trucks

Condition

7

1
Condition

2

&

B+

Performance

B

Capacity

B

vs. Need

3

C

Funding

Time

vs. Need
Condition

6

1
2

Condition

Cars

Capacity

3

&

B
B

Performance

B

vs. Need

Time

Funding

C

vs. Need
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Asset

Condition

Life-cycle

Rating

(select
point
on
deterioration curve)

(years)

(A, B, C, D or F)

Construction
Equipment

12 – 15

Condition

2020 Rating

Comments

(A, B, C, D or F)
Condition

1

Overall
Rating

2

&

C

Performance

C+

Capacity

C

vs. Need

3
Time

C

Funding
vs. Need

Condition

Condition

Lawn and Golf

6

1
2

Time

&

B

Larger units
C

Performance

C

Capacity
vs. Need

3

C

Funding
vs. Need
Condition

10

1
2

Condition

Zamboni,
Sweepers
(Specialty)

&

D

Capacity

3

C

Performance

C-

vs. Need

C

Time

Funding
vs. Need
Condition

Condition

Trailers
and
Trailer
Mounted
Equipment

15

1
2

Time

Capacity

3

&

C
C

Performance

B

vs. Need
Funding

C

vs. Need
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Miscellaneous
Attachments

Condition

Life-cycle

Rating

(select
point
on
deterioration curve)

(years)

(A, B, C, D or F)

8 – 12

1

Overall
Rating

2020 Rating

Comments

(A, B, C, D or F)
Condition

Condition

Asset

2

&

C

Performance

C

Capacity

C

vs. Need

3

C

Time

Funding
vs. Need
Condition

3–6

1
2

Condition

Shop Tools
and
Equipment

Capacity

3

&

B

Performance

B

B

Larger spread of life cycle.
Hoists → Hand tools

vs. Need

Time

Funding

C

vs. Need
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2.2.6

What do we need to do to it?

Since Corporate Fleet is on a full-cost recovery basis, all costs are charged to the user departments.
These costs are included in the user departments’ budgets, and do not show up in the Corporate Fleet
Services budget. Therefore, no costs were actually included in the analysis for Fleet Services for ongoing
operation and maintenance of the Fleet. Only replacement costs were assessed, much as if the
Corporate Fleet Services acted as an internal bank for replacement costs of vehicles and equipment.
In general, user departments should expect to make the following expenditures over the life of their
vehicles and equipment.
Table 10 – Activity Requirements (Fleet Services)

2.2.7

Activity

Definition

Asset Age

Minor
Maintenance

Planned activities such as inspections, monitoring, etc.

0-25% of
asset life

Major
Maintenance

Maintenance and repair activities, although unplanned
they can be anticipated and would generally be
accounted for within the City’s annual operating budget.

25-50% of
asset life

Rehabilitation

Major activity required to upgrade or rehabilitate the
system so that it can continue to provide service for an
additional time period.

50-75% of
asset life

Replacement

Assets will reach the end of their useful life and require
replacement.

75-100% of
asset life

When do we need to do it?

As noted previously, the analysis for Fleet Services was limited to the actual replacement of vehicles and
equipment, since all other costs are on an ongoing basis for its clients. The financial requirements are
therefore based on replacement costs using the typical useful life shown below, and also include the
growth in fleet over time as the City grows in geographic size and in population.
Table 11 – Asset Useful Lives (Fleet Services)
Asset Type

Asset Component

Central Fleet

Heavy Trucks

12

Medium Trucks

10

Light Trucks

7

Cars

6

Construction Equipment

Typical Useful Life
(years)

12-15

Lawn and Golf

6

Zamboni

10
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Asset Type

Asset Component

Typical Useful Life
(years)

Sweepers
Specialty Equipment
Trailers and Trailer Mounted
Equipment

15

Miscellaneous
Attachments

8-12

Shop Tools and Equipment

3-6

Table 11 shows the values used for the typical useful life of these assets, based on discussions with City
staff. These values were used for financial planning purposes only, to determine investment
requirements on a life-cycle basis, with specific replacements to occur at the most appropriate time.
These values are obviously at a very high level and conceptual for the asset class as a whole. It is
recognized that asset life is influenced by many variables, and that these values can be refined over time
as more specific data becomes available.
2.2.8

How much money do we need?

A consultant did a thorough review of Fleet Services in 2004 and this information was incorporated in the
2006 SOTI Report where appropriate.
The analysis which was completed to identify replacement revenue requirements was based on the
following assumptions:
1. Replacement costs were based on unit costs identified within Table 8.
2. Investment in the replacement of the assets included in the study was defined as the total
replacement value spread evenly across the useful life of the asset.
3. Gross capital investment requirements were derived by adding allowances for Engineering (0%),
Contingencies (10%) and Overhead & Admin (10%).
4. Costs of borrowing were nil, as user departments are expected to pay for full replacement costs as
part of their annual rate.
5. All values are calculated in current dollars (2006), on the basis that the reserve funds will generate
revenues that will at least match the rate of inflation.
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Therefore, based on these assumptions the average annual revenue required to replace the City’s
Corporate Fleet assets (existing and future) is $9.2 million. This number is misleading since it does not
include financing costs for those years when the reserve fund will be in a deficit and borrowing will be
required. Figure 8 clearly illustrates these deficit periods.
Revenue Requirements
Millions

$4

$3

$12

$2
$10
$1
$8
$0
$6
($1)

Cumulative Reserves

Total Revenue & Sustainable Funding

Millions
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$14
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($2)
$2

($3)
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20
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20
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20
13
20
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20
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20
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20
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20
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20
28
20
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20
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20
31
20
32
20
33
20
34
20
35

$0

Year
Cumulative reserves

Total Revenue Requirements

Sustainable Funding Level

Figure 8 – Revenue Requirements (Corporate Fleet)

Further analysis provided the following options, illustrated in Figure 9:
1. In order to pay for the debt accumulated in those years when the balance in the reserve fund is
not sufficient for PAYG, the actual average annual contribution to reserve would need to be
approximately $10.3M/year over the entire life-cycle.
2. Another option would be to increase the contribution to reserve in order to accumulate enough of
a balance to avoid debt altogether. The contributions required under this scenario would be
approximately $10.4M/year for the first year, $9.4M/year for the next 20 or so years, and
$8.4M/year thereafter.
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3. Finally, if the City chooses to go with the full debt-financing scenario, the average contribution to
reserves would have to be approximately $13.8M/year.
Revenue Requirements
Millions
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Figure 9 – Revenue Requirements (Corporate Fleet)

This high-level analysis would obviously need to be refined and transformed into a financial management
plan, but it does illustrate the type of analysis that needs to be done when developing an investment plan
on a life-cycle basis rather a shorter-term or a fixed-term budget basis.
The benefits can be considerable on the long-term, with significant permanent savings overall for the
taxpayers and ratepayers since they ultimately have to fund the operating department costs.
In conclusion, Fleet Services has a backlog of replacement due to a shortage of capital financing in the
past. This not only increases the operating costs for user departments since maintenance increases with
age of equipment, it also increases costs for the user departments as a result of increased breakdowns
which have a negative impact on productivity and level of service.
2.2.9

How do we become sustainable?

As noted previously, Fleet Services is now on a full-cost recovery basis with full replacement charges to
user departments. The analysis however illustrates that there are periods of deficit financing which need
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to be considered in terms of annual contributions to the equipment replacement reserve fund. These
adjustments are really quite minor in the overall context of the Public Works budget, and should be
implemented as soon as possible in order to avoid increased costs in the future.
2.2.10 Recommendations
1. Increase annual contributions to the equipment replacement reserve fund in order to avoid deficit
financing in the future.
2. Review fleet maintenance activities and programs in order to ensure that components are maintained
at a level that ensures least life-cycle cost.
3. Develop appropriate reporting measures to monitor actual costs and compare them to minimum lifecycle costs on a business-case basis.

CITY OF HAMILTON
LIFE-CYCLE STATE OF THE INFRASTRUCTURE REPORT
ON PUBLIC WORKS ASSETS – PHASE 2

51

2.3

Waste Management Services

2.3.1

Executive Summary

The services provided by Waste Management are growing significantly and are charting the City’s path
towards responsible management of its solid waste. This increased activity in terms of new programs and
new facilities will create a “bubble” of assets that will require rehabilitation and replacement in the future,
possibly in short timeframe. Furthermore, a number of current assets are approaching that point in their
life-cycle when they will require major works. Prudent management practice dictates that a management
plan be developed to address these issues in the most cost-effective manner in the long run. There is
also a concern that future growth of the City will put tremendous pressure on the waste management
programs and their associated assets, which in and of itself increases costs significantly. Funding from
senior levels of government has been spotty in the past, and for that reason was not relied on in these
revenue projections.
Waste Management Inventory:
1 Landfill-active
12 Closed Landfills
3 Transfer Stations
3 Community Recycling Centres
1 Leaf & Yard Waste Site
1 Central Composting
1 Future Alternative Disposal Facility
Value: $228 Million
Per City Household: $1475
Figure 10 – Waste Management Assets: Replacement Values
The City of Hamilton’s Waste Management system has been rapidly modernizing itself over the last few
years. This transformation is the result of a commitment to reduce landfilling as much as possible. As a
result of this commitment, many facilities have just recently been built and commissioned, and others will
be put in place over the next few years. Since this investment in new facilities is being made within a few
short years, this may lead to a similar peak of expenditures when these facilities need to be rehabilitated
or replaced in the future. The life of these facilities will also depend on the facilities themselves, their
maintenance, the success of their associated programs, and on the City’s projected growth. As a result
of these variables, and after discussion with the Waste Management team, future needs have been
assessed in terms of two different life cycles for the assets: minimum life and maximum life. Funding
requirements were also assessed in terms of two different funding models: pay-as-you-go and debtfinancing. The analysis is based on 100 years in order to properly reflect the life cycles of various
facilities including the landfill site(s).
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As can be seen from Figure 11 and Figure 12, waste management is not a service that is as capital
intensive as one would expect. In fact, approximately 75% of the costs are operational in nature. It
should also be noted that borrowing for capital expenditures adds a bit less than 10% to the overall
sustainable funding requirements.
Min Life
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Figure 11 – Waste Facilities Expenditures (Min Life)
Max Life
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90%
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40%
30%
20%
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0%

Figure 12 - Waste Facilities Expenditures (Max Life)
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As shown in Table 12, the sustainable revenue requirements can range from $101M - $117M/year
depending on the capital financing policies adopted by the City and the actual useful life of the various
assets required for Waste Management services. The impact on the levy is shown in Table 13.

Table 12 – Impact of Funding Approach
Approach

Maximum Life

Minimum Life

PAYG

$101M/year

$106M/year

Debt-Financed

$109M/year

$117M/year

Table 13 – Waste Management Summary

Asset

Life-Cycle
Projections
(Years)

2006
Revenues
(Millions)

Average
Sustainable
(Millions)

Deficit
(Millions)

100

$38

$101-117

$63-79

Waste
Management

2.3.2

Impact on
taxes (%)
(1% = $5M)

13-16%

Assumptions

The analysis identified both Capital and Operating revenue requirements and was based on the following
assumptions:
Asset Type
Landfills

Service Assumptions
•

•

•

•

There will always be a need for a
landfill site, regardless of the
success of programs aimed at
reducing
waste,
recycling,
composting, etc.
The City will be responsible for
monitoring and remediating closed
landfill sites for 50 years after they
are closed.
Volumes of waste produced would
increase at the same rate as the
City’s
growth,
assumed
at
0.5%/year.
Leachate collection/treatment will
continue where currently installed,
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Asset/Financial Consequences
•
•
•
•
•
•

Provincial subsidies were not taken into
account in this study, since they have
not proven to be permanent in the past.
Life cycle of existing Glanbrook landfill
site: minimum 14 years, maximum 40
years.
A new landfill would be required
between 2021 and 2047.
New landfills to have a life of minimum
40 years, maximum 50 years.
There are currently 12 closed landfill
sites, and this will increase by one when
Glanbrook closes, and so on.
Currently 4 leachate collection systems,
and to grow by one with any new landfill
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Asset Type

Service Assumptions
•

Transfer
Stations

•

and in any new landfill site.
Gas
collection/treatment
will
continue where currently installed,
and in any new landfill site.
Local transfer stations will continue
to exist as a service in the future.

Asset/Financial Consequences
•

•
•

site.
Currently 3 gas collection/venting
systems, and to grow by one with any
new landfill site.
3 Current transfer stations: nearing the
end of their useful life and will require
funding.
As the City grows, will need to build a 4th
transfer station in 2021, and an
additional one every 20-25 years
thereafter.

Community
Recycling
Centres

•

Local
Community
Recycling
Centres will continue to exist as a
service in the future.

•
•

3 existing community recycling centres.
As the City grows, it will need to build a
4th community recycling centre in 2021,
and an additional one every 25 years or
thereafter (based on population ratios).

Leaf
and
Yard Waste
Composting
Site

•

Leaf and yard waste composting
will continue to exist as a service in
the future.

•

There will always be only one
centralized leaf and yard waste
composting facility, although it will need
to be moved when the next landfill stage
is developed.

Materials
Recycling
Facility

•

Centralized sorting of recyclable
materials will continue to exist as a
service in the future, to support the
recycling
materials
collection
program.

•

1 existing centralized materials recycling
facility.
As the City grows, will need to increase
capacity and build/expand a 2nd
centralized materials recycling facility in
2046 and a 3rd in 2098.

Central
Composting
Facility

•

Composting will continue to exist
as a service in the future.

•
•

1 existing centralized composting facility.
Plan to build/expand a 2nd centralized
composting facility in 2046 and a 3rd in
2098 to accommodate future growth.

Future
Disposal
Facility

•

Joint facility to be developed with
other partners, such as Niagara
Region.

•
•

New facility to start up in 2014.
As the City grows, will need a 2nd facility
in 2055.

Collection
Containers

•

City will continue to provide and
replace blue boxes for recycling,
and green bins for composting.

•
•

Current costs estimated at $200K/year.
As the City grows, replacement costs will
double by 2046 and triple by 2098.

2.3.3

•

What do we have?

The inventory of facilities to handle the City’s solid waste consists of a series of assets and programs
ranging from active to closed landfills, and a number of existing and soon to be built processing facilities.
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For the purpose of this review, staff were asked to identify these various components based on their
overall impact on the asset valuation. These components have been identified in the following table:
Table 14 - System Inventory (Waste Management)
Asset Type
Landfill

Processing

2.3.4

Asset Component

Quantity

Operating Landfill

1

Closed Landfills

12

Leachate Collection/Treatment

4

Gas Collection/Venting/Treatment

3

Transfer Stations

3

Community Recycling Centres

3

Leaf and Yard Waste Composting

1

Materials Recycling Facility

1

Central Composting Facility

1

Future Alternative Disposal Facility

1

What is it worth?

Based on current dollar value, the estimated replacement value of the waste management facilities is
approximately $228 million (this includes liability for closed landfill sites). The following table provides a
breakdown of the contribution of each of the network components to the overall system value:
Table 15 - System Replacement Value (2006) (Waste Management)

Asset Type
Landfill

Processing

Inventory

Unit
Replacement
Cost (liability)
($M)

Overall
Replacement
Value
($M)

Operating Landfill

1

$100

$100

Closed Landfills (liability)

12

$3.2

$38

Leachate Collection/Treatment

4

$2

$8

Gas Collection/Venting/Treatment

3

$1

$3

Transfer Stations

3

$5

$15

Community Recycling Centres

3

$3

$9

Leaf and Yard Waste Composting

1

$2

$2

Materials Recycling Facility

1

$18

$18

Central Composting Facility

1

$35

$35

Future Alternative Disposal Facility

1

$100*

$100*

Asset Component

TOTAL
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*City’s share (50/50 Cost-Sharing with Niagara) – not yet built, so not counted in 2006 Total Replacement
Value. Construction accounted for in 2014 as per City staff.
Based on the values shown in the table above, capital expenses can be expected to be significant in the
next few years, and again as the need for landfill and facility replacement become necessary in the
coming decades.
Based on the total replacement value of $228M and 155,000 total households, the average household is
responsible for approximately $1475 worth of waste management assets that are required in order to
deliver environmentally sound services for waste treatment and disposal. Costs for the waste
management fleet are included in the operational costs, as a chargeback from Corporate Fleet Services.
Note: Since these are not linear assets, they are not influenced by the width of urban lots so the cost per
individual household was used instead of a unit cost based on an average 50 ft. lot.
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2.3.5

What condition is it in?

Table 16 includes ratings of facilities as provided by City staff. No additional rating was done at this time, since this work was outside the scope of
this project. This lack of rating does not have a material impact on the overall projected rating for 2020.
Table 16 – Condition Assessment Table (Waste Management)

Asset

Life-cycle

Rating

(years)

(A, B, C, D or F)

1
2

40 - 50
3

Time

1
2

Condition

Operating
Landfill (1)

35 - 75
3

Time

2

Condition

Closed
Landfills (12)

Liability
maintenance
testing
25 - 100

1

3
Time

2

25
3

Time

1
Condition

Community
Recycling
Centres (3)

B

Capacity
vs. Need

C/B

Funding
vs. Need

B

Condition
&
Performance

B

Capacity
vs. Need

B

Funding
vs. Need

B

B

B

Condition
&
Performance
Capacity
vs. Need

B

Funding
vs. Need

B

Condition
&
Performance

B

Capacity
vs. Need

B

Funding
vs. Need

C

Condition
&
Performance

A

Capacity
vs. Need

A

Funding
vs. Need

B

1
Condition

Leachate
Collection/
Treatment (4)

Overall
Rating

2

2020
Rating

Comments

(A, B, C, D or F)
Condition
&
Performance

Condition

Transfer
Stations (3)

Condition
(select point on
deterioration curve)

Buildings - 25
3

Time
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A

Some investments required.
Lifecycle timed to usage operating cost
for the future.
Building -2 Landfill – 1
10 years later - 25 years old
Potentially 40 years if diversion targets
are reached.
Various capital requirements from
landfill
have
very
different
condition/requirements.
Significant
investments have been made in 2005
and are planned for 2006.
Three of the 4 leachate collector
systems have been recently installed or
upgraded.
The fourth will need
replacement within 5 years.
New construction started on 1 and 2
more will be built in 2006.
(On-going condition dependent on
funding). Open 2006.
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Asset

Central
Compost
Facility
(Open 2006)

Life-cycle

Rating

(select point on
deterioration curve)

(years)

(A, B, C, D or F)

Condition

2

15-20

Condition
&
Performance

C

Capacity
vs. Need

C

Funding
vs. Need

D

Condition
&
Performance

A

Capacity
vs. Need

A

Funding
vs. Need

C

C

3
Time

1

Buildings - 25

2
3
Time

1
Condition

Materials
Recycling
Facility

Overall
Rating

2
3
Time

2020
Rating

Comments

(A, B, C, D or F)

1

Condition

Leaf and
Yard Waste
Composting
Site

Condition

Building -40-50;
Equip.- 15
U/ground utility60-80
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Condition
&
Performance

D/F

Capacity
vs. Need

B/C

Funding
vs. Need

A

A

C

Capacity has been increased due to a
portion of the leaf and yard material
going to the CCF. The site will need to
be moved in 5 to 8 years when the next
landfill stage is developed.
On-going condition dependent on
funding). No reserve funding in place.
Open 2006.
Renovation over next 3 years being
completed by Waste Management.
Upgrades start this year. No reserve
funding in place.
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2.3.6

What do we need to do to it?
Activity

Definition
such

Asset Age

Minor
Maintenance

Planned activities
monitoring, etc.

as

inspections,

0-25% of asset life

Major
Maintenance

Maintenance and repair activities, while
generally unplanned, they can be anticipated
and be accounted for with the City’s annual
operating budget.

25-50% of asset life

Rehabilitation

Major activity required to upgrade or
rehabilitate the system so that it can continue
to provide service for an additional time period.

50-75% of asset life.
Assumed a major rehab at
50% of life, at cost of 40%
of replacement value

Replacement

Some assets will reach the end of their useful
life and require replacement.

75-100% of asset life

Because many of the waste management assets are new, there may be a tendency not to develop the
necessary maintenance budgets to ensure a long-term viability of the assets, nor to develop the
necessary reserve funds for rehabilitation and ultimate replacement of these assets. It is imperative to
establish appropriate funding amounts and begin developing the reserve funds necessary to replace
these assets in the future.
2.3.7

When do we need to do it?
Table 17 – Asset Useful Lives (Waste Management)
Asset
Type
Landfill

Processing

Asset Component

Useful Life
Min & Max

Remaining Life
Min & Max

(years)

(years)

Operating Landfill

40-66

14-40

Closed Landfills

50-100

1-25

Leachate
Collection/Venting/Treatment

25-50

14-44

Gas Collection/Treatment

25-50

14-44

Transfer Stations

40-50

15-25

Community Recycling Centres

20-30

19-29

Leaf and Yard Waste Composting

15-25

4-14

Materials Recycling Centre

25-30

5-15

Central Composting Facility

20-30

19-29

Future Alternative Disposal Facility

20-30

-
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Table 17 shows the range of values assumed for the minimum and maximum life scenarios developed for
this Report, and the resulting remaining life based on the existing age of the assets. These ranges were
based on discussions with City staff, the age of the asset, the actual known condition of the asset,
Canadian climate and conditions, and our own knowledge base. These values are obviously at a very
high level and conceptual. They do not however reflect a commitment to specific services or specific
technologies. They do serve to project the funding requirements necessary to provide responsible and
desired services with respect to waste management. These values will be refined over time as more
specific data becomes available, but they serve in planning financial investment requirements on a lifecycle basis.
2.3.8

How much money do we need?

This analysis identified both Capital and Operating revenue requirements. It was based on the
assumptions listed previously, in terms of minimum and maximum life of an asset and projected
replacement costs. Another variable was added to further develop another set of scenarios: full pay-asyou-go (PAYG) for capital or debt-financing of capital (at 6% over 15 years). The following table
summarizes the results of these variables:
Strategy

Maximum Life

Minimum Life

PAYG

$101M/year

$106M/year

Debt-Financed

$109M/year

$117M/year

As one can see, the most significant variable in terms of sustainable funding is not how long facilities are
expected to last, but if money was borrowed for capital expenditures. It is also important to note that
borrowing costs would become a permanent recurring expense, and would add roughly 10% of overall
expenditures to waste management services.
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The following charts also graphically illustrate these conclusions:
Solid Waste Revenue Requirements
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Figure 13 – Waste Management Revenue Requirements (Pay As You Go – Min Life)
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$1,400

$300

Total Revenue, Sustainable Funding, &
Current Budget

Millions

$1,600

$1,200
$250
$1,000
$200
$800
$150
$600

Cumulative Reserves

Millions

(Pay as You Go - Max Life)
$350

$100
$400
$50

$200

2105

2102

2099

2096

2093

2090

2087

2084

2081

2078

2075

2072

2069

2066

2063

2060

2057

2054

2051

2048

2045

2042

2039

2036

2033

2030

2027

2024

2021

2018

2015

2012

2009

$0
2006

$0

Year
Cumulative reserves

Total Revenue Requirements

Sustainable Funding Level

Current Budget

Figure 14 – Waste Management Revenue Requirements (Pay As You Go – Max Life)
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Solid Waste Revenue Requirements
Millions
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Figure 15 – Waste Management Revenue Requirements (Borrowing – Min Life)
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Figure 16 – Waste Management Revenue Requirements (Borrowing – Max Life)
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Based on these assumptions the range of average annual revenues required to sustain the City’s solid
waste assets and programs is anywhere from $101 to $117 million/year, depending on which
assumptions are used in terms of assumed useful life for various facilities, but more importantly on which
funding policy is adopted by the City. Current revenues of $8M/year were considered.
It is noted that a Solid Waste Management Master Plan is currently being undertaken in parallel to
significant investment in solid waste infrastructure and expanded programs over the next few years. It is
also noted that major efforts are under way to build new facilities, remediate closed landfill sites and
generally renew the existing waste management infrastructure. The Waste Management Division has
contracted a consultant to determine a financing strategy for the sustainability of its programs and
facilities, but this information was not yet available for inclusion in this State of the Infrastructure 2006
report.
In conclusion, some of the existing infrastructure is aging and will also require investment. This will put
tremendous pressure on operating and capital budgets. In order to ensure sustainability on a life-cycle
basis, it will be important to start planning for future replacement of these new facilities and to build the
reserves necessary to do so.
2.3.9

How do we become sustainable?

The analysis required to answer that question is out of the scope of this particular report. We do however
recommend that this question be answered initially at a high level, in order to start developing the right
financial and investment policies for the City. The sensitivity analysis should include at least:
•

The level of service expectations with existing assets.

•

The need for new and additional assets and services.

•

The need to reduce the level of service and associated assets.

•

The revenue requirements needed for now and in the future, as assets continue to deteriorate.

•

An evaluation of the time constraints and options in achieving full sustainable funding, and the
impact on the cost of services in terms of debt repayment while the City embarks on a
sustainable funding program.

•

And finally, the true and ultimate cost of debt-financing vs. a pay-as-you-go policy

Discussion Paper No. 1, which is part of this report, contains some thoughts on funding of capital, which
should assist the City of Hamilton in developing policies that meet the needs and are in the best interest
of the community.
2.3.10 Recommendations:
1. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more accurate
SOTI Reports in the future.
2. Review operating and maintenance practices on a business-case basis, using the Best Practices
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published by InfraGuide where appropriate and other technical documents, and develop an
associated tactical plan.
3. Review associated funding levels in order to ensure that systems are maintained at the lowest lifecycle cost.
4. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
5. Review the current practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying 20-25% more
every year than it receives in actual value (i.e. the difference between the gross and the net
expenditures) as a result of a permanent debt level. (See Discussion Paper No. 1 for more
discussion and analysis on this complex and multi-faceted issue.)
6. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
7. Develop budget management models that take into account the City’s growth (physical and
population base and its associated impact on services and assets) on an annual basis, in order to
carry out sustainable asset management in the future.
8. Develop appropriate reporting measures to monitor actual costs and compare them to minimum lifecycle costs on a business-case basis.
9. Develop relationship between levels of service and cost.
10. Develop public policy relating to the level of service and cost.
11. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
12. Implement a comprehensive budget structure along service delivery lines, so that service managers
can adequately know what the true total cost of their service is (including asset management,
operations, capital and borrowing costs) and measure their progress towards sustainable funding.
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3.0 Analytical Results - High Level Analysis
3.1

Forestry Services

3.1.1

Executive Summary

The City of Hamilton’s urban and rural forests have changed significantly as a result of amalgamation a
few years ago. The previous City of Hamilton organization had a budget and staff to maintain
approximately 68,000 trees. City staff also indicated that the level of funding available in the past was
wholly inadequate for those 68,000 trees, let alone the increased number of forestry assets following
amalgamation which are now estimated at 330,000 trees (excluding natural areas). Asset data came
from two reports the City prepared (PW05015 and COW PW03142) and submitted to City Council, and
through staff interviews. The analysis of these assets was done at a high level only, and is based on 60
years which was considered to be the average life of a tree although we understand that this can vary
widely depending on the type of tree.
Urban Forest Inventory:
170,000 trees on road allowance
60,000 trees in parks
Rural Forest Inventory:
100,000 trees on road allowance
500,000 trees in natural areas
Horticultural Features:
420 in Road Allowance
560 Park shrub beds
Value: $375 Million
Per City Household: $2400

Figure 17 – Urban Forestry Assets: Replacement Values
It would appear that the forestry assets in the City of Hamilton will require a significant increase in funding
if they are to be maintained and expanded. The total current funding level is in the order of $8.5M/year
(capital and operating) while the required sustainable funding level is $33M/year (without doubling of the
canopy) to $43M/year (with doubling of the canopy). This represents an increase of some 400 – 500%.
This would appear to be one of the largest gaps (in terms of %) identified so far in the funding of Public
Works assets. As noted previously, the reliance on capital will only exacerbate the problem, by ultimately
increasing the total sustainable cost by an estimated additional 40% as the result of interest payments.
As a result, the objective of doubling the coverage from the current 14% to the desired 30% may have to
be revisited. There is also a concern that future growth will put tremendous pressure on forestry assets;
even if the developers could plant one tree per new property, the ongoing liability for these increased
forestry assets needs to be considered. Prudent management practice dictates that a management plan
be developed to address these issues in the most cost-effective manner in the long term.
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Figure 18 on the right shows that Forestry can be very
capital-intensive, depending on how expenditures are
defined and appropriated. Therefore, the cost of Forestry
Services would likely increase significantly if borrowing for
capital works is adopted as a policy. As noted previously,
it is estimated that annual costs would increase by at least
40% if monies are borrowed for capital.

24%

Total Capital Cost
Total O & M

76%

Figure 18 – Forestry Asset Expenditures
3.1.2

Assumptions

The analysis which was completed to identify Capital and Operating revenue requirements was based on
the following assumptions. These are assumptions for calculation purposes only, and they do not
necessarily reflect a formal commitment from City Council or other formal policies.
Asset Type
Urban Trees
on
Road
Allowance

Service Assumptions
•

•
•

•

The City recognizes the environmental
and social benefits of maintaining a
healthy urban forest.
There is a commitment to at least
maintain the current tree inventory.
There is also a commitment to grow
the existing tree cover at the same
rate as the City’s growth, estimated at
0.5% for purposes of this report.
There is a further commitment to
double the tree cover in the City in the
next 25 years (by 2031), from the
current 14% to 30%.

Asset/Financial Consequences
•

•

•

•

•

Trees
Parks
(urban
rural)

in

•

and

•

There is a commitment to maintain the
current level of trees in City parks.
There is a further commitment to grow
the tree inventory in parks, as new
parks are added as a result of the
City’s growth at 0.5% per year.
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Number of urban trees on road
allowance would grow from 170,000 to
340,000 by 2031 as a result of
doubling the canopy.
Number of trees on road allowance
would further increase by an additional
45,000 (to a total of 375,000) by 2031
through new development.
Expansion of the City would continue
to increase the number of urban trees
to 450,000 by 2066.
Developers plant these trees as part of
their development responsibilities.
However, these assets then become a
long-term liability for the City, with
budgetary impacts.
Capital and O&M investments would
have to increase significantly based on
life-cycle costs of trees.
Number of trees in parks would grow
from the current 60,000 to 80,000 by
2066.
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Asset Type

Service Assumptions

Asset/Financial Consequences

Rural Trees
on
Road
Allowance

•

The number of rural trees on the road
allowance will decrease over time, as
a result of new development.

•

Decrease of 0.5% per year.

Trees
Natural
Areas

in

•

Trees in natural areas will remain at
the current 500,000 through natural
means and no specific management
program.

•

No capital or operating costs
considered, under the assumption that
no management program will be
implemented.

Horticultural
Features –
Road
Allowance

•

The current number of horticultural
features will increase at the same rate
as the City’s growth.

•

Considered to be purely O&M costs
for purposes of this report.
Current O&M budget was assumed
sufficient at this time, and was simply
increased by the growth factor.

Park Shrub
Beds

•

Current number of shrub beds will only
increase at the same rate as the City’s
growth, as new parks are added to the
inventory.

•

Some capital and additional O&M
costs as inventory increases over
time.

Private
Trees

•

Other
than
hiring
one
bylaw
enforcement officer, no other cityfunded initiatives will be taken with
respect to private trees.

•

Additional cost of 100K/year was
included, for hiring one bylaw
enforcement officer for the protection
of private trees.

3.1.3

•

What do we have?
Table 18 - System Inventory (Urban and Rural Forestry)
Asset Type
Urban Forest
Rural Forest
Horticulture Features

Asset Component

Quantity

Road Allowance

170,000

Urban and Rural Parks

60,000

Road Allowance

100,000

Natural Areas*

500,000

Horticultural Features
Road Allowance**

–

420

560
Park Shrub Beds
*Natural areas are city-wide including the escarpment, woodlots in parks, etc.
**Horticultural Features – Road Allowance include traffic floral islands, sidewalks flower beds, planters,
traffic roundabouts, etc.
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This data was extracted from two recent, reports on the urban forest prepared by staff, and through staff
discussions. They are the main components of forestry, and are sufficient for this high level analysis.
3.1.4

What is it worth?

Assets were divided into asset type, and further divided into components. This more detailed breakdown
assists in achieving a level of accuracy that would not otherwise be possible in this type of exercise, by
breaking down estimates in small enough elements that the inaccuracies in one element will logically be
counterbalanced by inaccuracies in another component. These are listed in Table 19 along with
replacement costs, which together determine overall replacement values for that particular asset.
The estimated replacement value of the forestry assets, based on 2006 dollar value is $375 million. The
following table provides a breakdown of the contribution of each of the components to the overall system
value:
Table 19 - System Replacement Value (2005) (Facilities and Open Spaces)
Asset Type
Urban Forest
Rural Forest
Horticulture
Features

Inventory

Unit Replacement
Cost (or liability)
($M)

Overall
Replacement Value
($M)

Road Allowance

170,000

$450

$76

Urban and Rural Parks

60,000

$450

$27

Road Allowance

100,000

$450

$45

Natural Areas

500,000

$450

$225

Horticultural Features –
Road Allowance

420

$3000

$1.3

Park Shrub Beds

560

$1000

$0.6

Asset Component

TOTAL

$375M

As can be seen from the table above, trees are the single most important cost element for Forestry, as
they account for well over 99% of the total replacement value.
Based on the total replacement value of $375M and 155,000 urban and rural households, the average
household is responsible for approximately $2400 worth of forestry assets that can have significant
environmental and social benefits if they are properly maintained and even increased.
Note: Since these are not linear assets, they are not influenced by the width of urban lots so the cost per
individual household was used instead of a unit cost based on an average 50 ft. lot.
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3.1.5

What condition is it in?

City staff provided the following projected:
Table 20 – Condition Assessment Table (Forestry)
Asset

Life-cycle

Rating

(select point on
deterioration curve)

(years)

(A, B, C, D or F)

1
2

60
3

Comments
O&M budgets are not increasing

Capacity
vs. Need

Condition &
Performance

1
Condition

2020 Rating

Funding
vs. Need

Time

Urban Forest
– Urban and
Rural Parks

Overall
Rating
(A, B, C, D or F)

Condition &
Performance

Condition

Urban Forest
– Road
Allowance

Condition

60

2

O&M budgets are not increasing

Capacity
vs. Need
Funding
vs. Need

3
Time

Condition &
Performance

1
Condition

Rural Forest
– Road
Allowance

60

2

Capacity
vs. Need
Funding
vs. Need

3
Time

Condition &
Performance

1
2

Condition

Rural Forest
– Natural
Areas

O&M budgets are not increasing

60
3

Time
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Asset

Horticultural
Features –
Park Shrub
Beds

Life-cycle

Rating

(select point on
deterioration curve)

(years)

(A, B, C, D or F)

1
Condition

2

Overall
Rating

2020 Rating

Comments

(A, B, C, D or F)
Condition &
Performance

1
3

O&M budgets are not increasing

Capacity
vs. Need
Funding
vs. Need

Time

Condition &
Performance

O&M budgets are not increasing

1

10

2

Condition

Horticultural
Features –
Road
Allowance

Condition

3

Capacity
vs. Need
Funding
vs. Need

Time
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3.1.6

What do we need to do to it?

The following chart illustrates the basic life-cycle activities required for trees, and their relative costs, to
achieve the desired environmental and social benefits. The split between Operating and Capital Budgets
is artificial at this time, since the analysis was done on a pay-as-you-go basis. These costs reflect
average costs only for the activity itself and not necessarily per tree, and serve to show the relative
increase in expenditures as trees mature. The terminology used reflects the analytical process used for
other assets.

Minor Maintenance

$1

(watering, etc.) - annual)

Operating Budget

Major Maintenance

$10

(pest control, etc.) - annual

Rehabilitation

$200

(pruning) – every 5 years

Replacement
(includes
stumping
replacement)

removal,
and

Capital Budget

$2500

As per the chart above, it is estimated that once a tree is planted, it will cost $5360 over its estimated 60year lifetime:
•

Minor maintenance: $1 x 60 years = $60

•

Major maintenance: $10 x 60 years = $600

•

Rehabilitation (pruning, to extend its life): $200 x 11 times = $2200

•

Replacement: $2500 (removal and stumping @ $2050 + replacement @ $450)

The following table outlines generic definition, which can further explain where certain activities would fit.
Activity

Definition

Minor
Maintenance

Planned activities such as inspections, monitoring, etc.
In the case of forestry, this would apply to the general
health of the entire assets.

Major
Maintenance

Maintenance and repair activities, although unplanned
can be anticipated and would generally be accounted for
with the City’s annual operating budget. In the case of
forestry, this would involve dealing with insect attacks on
trees, special watering requirements, storm damage,
customer response work, etc.

Rehabilitation

Major activity required to upgrade or rehabilitate the
asset so that it can continue to provide service for an
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Activity

Definition
additional time period. In the case of forestry, regular
pruning improves the health of the tree and extends its
life. The Street Tree Grid Trimming Program is an
example of this.

Replacement

3.1.7

Assets will reach the end of their useful life and require
replacement.

When do we need to do it?

The timeliness of activities is critical in asset management, in order to achieve the least life-cycle cost.
For trees, the following assumptions were used for timely interventions:
Activity

Definition

Asset Age

Minor
Maintenance

Planned activities such as inspections,
monitoring, etc. In the case of forestry, this
would apply to the general health of the
entire assets.

Annually. The estimated cost per
tree is small, which indicates that
this is a budget figure only. Not
every tree will require this, but the
total amount to be spent would be
about $1/tree throughout its life.

Major
Maintenance

Maintenance and repair activities, while
unplanned they can be anticipated and
would generally be accounted for with the
City’s annual operating budget. In the case
of forestry, this would involve dealing with
insect attacks on trees, special watering
requirements, storm damage, customer
response work, etc.

Annually.
Not every tree will
require this, but for budgetary
purposes the total amount to be
spent would be an average of
$10/tree throughout its life.

Rehabilitation

Major activity required to upgrade or
rehabilitate the asset so that it can continue
to provide service for an additional time
period. In the case of forestry, regular
pruning improves the health of the tree and
extends its life.
The Street Tree Grid
Trimming Program is an example of this.

Every 5 years. For trees, this
would mean pruning every five
years, at an average cost of
$200/pruning.

Replacement

Assets will reach the end of their useful life
and require replacement.

Every 60 years. For trees, this is
estimated to cost $2050 for
removal and stumping + $450 for
a new tree.
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Table 21 – Asset Life Cycle (Forestry)
Asset Type
Urban Forest
Rural Forest
Horticulture Features

Asset Component

Tree Life

Road Allowance

60

Urban and Rural Parks

60

Road Allowance

60

Natural Areas

60

Road Allowance

1

Park Shrub Beds

10

Table 21 shows the values assumed for this Report. These useful lives were based on discussions with
City staff. These values are obviously at a very high level and conceptual for the asset as a whole; for
example, some trees will live longer than 60 years, while others will not. These estimated values do not
reflect a commitment to specific services. They can be refined over time, as more specific data becomes
available. These values do however, serve a purpose in projecting the necessary financial investment
requirements on a life-cycle basis, and to guide the decision-makers and asset managers in determining
services to be provided along with associated assets required to provide that service, balanced against
the full life-cycle costs of those services. What is essential at this time is to establish a clear and
consistent analytical process, on a life-cycle basis, that will allow development of more accurate
projections in the future.
3.1.8

Inventory Unknowns and Work Backlog

The quantities used are from reports that the City has produced in the past, and from the most recent
inventory results as provided by the City.
There is a tremendous backlog that has accumulated over the years as a result of two events: inadequate
funding for tree maintenance and tree planting did not take place from 1999 to 2004 which has led to an
unbalanced inventory in terms of aging. For purposes of this study, the following age profile was used for
trees (urban forest, on road allowance):
Age

3.1.9

Component

Number of Trees

0-15 years

5%

8,500

15-30

25%

42,500

30-45

45%

76,500

45-60

25%

42,500

How much money do we need?

The analysis which was completed to identify Capital and Operating revenue requirements was based on
the following assumptions:
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1. Replacement costs were based on unit costs identified within Table 19.
2. Gross capital investment requirements were derived by adding allowances for Engineering (0%),
Contingencies (10%) and Overhead & Admin (10%).
3. Gross operating requirements included 13.5% for overhead and administration, based on the 2006
budgetary figures.
4. Projections were based on no borrowing for the forestry program. If the current practice of borrowing
for trees is maintained, then annual life-cycle costs would increase dramatically, by about 40%.
5. All values are calculated in current dollars (2006), with no allowance for inflation. It is assumed that
the results from investing the reserve funds would at least match, if not outweigh inflation.
Therefore, based on these assumptions the average annual revenue required to sustain the City’s
forestry assets in the manner described previously is $33M/year (without doubling of the canopy) to
$43M/year (with doubling of the canopy). However, actual costs will be significantly higher since
financing costs are not included for those years when the reserve fund will be in a deficit and borrowing
will be required. Figure 19 clearly illustrates these deficit periods.
Figure 19 illustrates the revenue profile as derived from the analysis:
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Millions

Revenue Requirements
(Forestry)
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Total Revenue Requirements
Current Budget

Figure 19 – Revenue Requirements (Forestry)
3.1.10 How do we become sustainable?
The analysis required to answer this question is out of the scope of this particular report. We do however
recommend that this question be answered initially at a high level, in order to start developing the right
financial and investment policies for the City. The sensitivity analysis should include at least:
•

The level of service expectations with existing assets.

•

The need for new and additional assets and services.

•

The need to reduce the level of service and associated assets.

•

The required revenue requirements now and in the future, as assets continue to deteriorate.

•

An evaluation of the time constraints and options to achieve full sustainable funding, and the
impact on the cost of services in terms of debt repayment while the City embarks on a
sustainable funding program.

•

And finally, the true and ultimate cost of debt-financing vs. a pay-as-you-go policy.
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Discussion Paper No. 1, which is part of this report, contains some thoughts on funding of capital, which
should assist the City to develop policies that meet the needs and are in the best interest of the
community.
3.1.11 Recommendations:
Our recommendations regarding Forestry are summarized below:
1. Review Forestry in greater detail, similar to the Water, Wastewater and Roads assets.
2. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more accurate
SOTI Reports in the future.
3. Review operating and maintenance practices on a business-case basis, using Best Practices where
available, and develop an associated realistic tactical plan.
4. Review associated funding level to ensure that assets are maintained at the least life-cycle cost;
develop appropriate reporting measures to monitor actual costs and compare them to minimum lifecycle costs on a business-case basis.
5. When additional funding is identified, ensure that a portion of this funding is allocated for additional
staff to successfully develop and implement the required asset management plans.
6. Review the traditional practice of using capital (debt) financing in the context of sustainable level of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying approximately
40% more every year than it receives in actual value (i.e. the difference between the gross and the
net expenditures) as a result of a permanent debt level.
7. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
8. Establish and monitor appropriate and measurable Levels of Service and Performance.
9. Develop the relationship between levels of service and cost.
10. Develop public policy relating to level of service and life-cycle cost.
11. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
12. Develop budget management models that take into account the City’s growth (physical and
population base and its associated impact on services and assets) on an annual basis, to enables
sustainable asset management in the future.
13. Implement a comprehensive budget structure along service delivery lines, so that service managers
can adequately know what the true total cost of their service is (including asset management,
operations, capital and borrowing costs) and measure their progress towards sustainable funding.
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3.2

Traffic Services

3.2.1

Executive Summary

The City of Hamilton’s Traffic Services deliver services in a number of ways, for drivers, pedestrians, and
number of internal clients such as emergency response and public transit. It provides these services
through a significant inventory of signals, lights and markings. The streetscape below clearly illustrates
these types of assets. The life-cycle analysis for Traffic Services is based on a 50-year life cycler to
properly assess all of its components. Based on the total replacement value of $114M and 137,000
urban households (since the bulk of the inventory is in the urban area), the average household is
responsible for approximately $830 worth of traffic assets.

Traffic Systems Inventory:
492 Traffic Signals
35 Pedestrian Signals
49 km Communication Lines
36,000 Standard Street Lights
2850 Decorative Lights
150,000 Traffic Control Signs
2
100,000 Other Signs
3000 km Pavement Markings
Value: $114 Million
Per Urban Household: $830

Figure 20 – Traffic Assets: Replacement Values
The average annual revenue required to sustain the City’s traffic assets is $46 million as compared to the
2006 budget of $32 million. Without deficit financing, the sustainable funding drops by $4 million/year to
$42 million. It would appear that the services provided by Traffic Services are under-funded by at least
$10 million/year. Although significant, the level of under-funding is not as significant as for other Public
Works assets. The City’s growth will certainly add pressure as assets are expected to grow as quickly as
the City, if not faster. Based on discussions with staff, it would appear that a number of current assets
are approaching that point in their life-cycle when they will require major works and that pavement
markings and signage are not up to standard. Prudent management practice dictates that a more tactical
and detailed management plan be developed to address these
issues in the most cost-effective manner in the long run. Funding
15%
from senior levels of government has been spotty in the past, and
for that reason was not relied on in these revenue projections.
Figure 21 on the right shows that Traffic Services is not capital
intensive, and that approximately 85% of the cost of services is
operational in nature. Because the amount of capital is relatively
small, borrowing costs would account for less than 15% of overall
costs of providing traffic services.

Total Capital Cost
Total O&M

85%

Figure 21 – Traffic Asset
Expenditures
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3.2.2

Assumptions

The analysis completed to identify Capital and Operating revenue requirements was based on the
following assumptions:
Asset Type
Traffic Signals

Service Assumptions
•

•

•

Pedestrian
Signals

•

•

•

Communication
& Control Lines

•

•

Standard Street
Lights

•

•

Asset/Financial Consequences

The
City
recognizes
the
environmental, economic and social
benefits of maintaining a safe and
smooth flow of traffic in the City.
The City recognizes the health and
safety aspects of installing and
maintaining traffic signals, where
warranted.
Traffic signals will continue to grow at
the rate of the City’s growth,
estimated at 0.5%/year for purposes
of this study.

•

The City recognizes the need for
pedestrian safety, and one of the
methods used to achieve that safety is
the use of pedestrian signals.
There is a commitment to keep the
current level of pedestrian signals in
the City, and to grow the number as
warranted.
Pedestrian signals will continue to
grow at the rate of the City’s growth,
estimated at 0.5%/year for purposes
of this study.

•

There is a need for sound and
functional infrastructure, both above
ground and underground, to maintain
functionality of the various signals
used for traffic management.
Communication and control lines will
continue to grow at the rate of the
City’s growth, estimated at 0.5%/year
for purposes of this study.

•

There is a need to install and maintain
street lights, as a commitment to
safety in communities across the City.
The current blend of ownership and

•
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•

•

•

•

•

Number of traffic signals would
increase proportionately to the
City’s
growth,
estimated
for
purposes of this study to be
0.5%/year.
Number of traffic signals would
increase from the current 492 to
635 by 2056.
The increase in assets will likely be
much more than this, as a result of
public requests.
Number of pedestrian signals
would increase proportionately to
the City’s growth, estimated for
purposes of this study to be
0.5%/year.
Number of pedestrian signals
would increase from the current 35
to 45 by 2056.
The increase in assets will likely be
much more than this, as a result of
public requests.
Length of communication and
control lines would increase
proportionately to the City’s growth,
estimated for purposes of this study
to be 0.5%/year.
The length of communication and
control lines would increase from
the current 49km to 63km by 2056.
The actual increase will likely be
more as the result of a higher
number of signals.
Number of standard street lights
will increase proportionately to City
growth, estimated for purposes of
this study to be 0.5%/year.
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Asset Type

Service Assumptions

•

Decorative
Street Lights

•

•

Traffic Control
& Other Signs

•

•

Pavement
Markings

•

•

3.2.3

Asset/Financial Consequences

maintenance of street lights (City and
Hamilton Hydro) will be maintained.
Street lights will continue to grow at
the rate of the City’s growth,
estimated at 0.5%/year for purposes
of this study.

•

Street lights would increase from
the current 36,000 to 46,500 by
2056.

The City recognizes the economic
benefits of installing decorative street
lights in certain areas, both for
business and tourism.
Decorative street lights are expected
to grow at the same rate as the City’s
projected growth of 0.5%/year for
purposes of this study.

•

Number of decorative street lights
would increase proportionately to
the City’s growth, estimated for
purposes of this study to be
0.5%/year.
Decorative street lights would
increase from the current 2250 to
2900 by 2056.

Signage will continue to play an
important role in controlling and
managing traffic, thereby enhancing
pedestrian safety and traffic order.
Traffic controls and other signs will
continue to grow at the rate of the
City’s growth, estimated at 0.5%/year
for purposes of this study.

•

Pavement markings will continue to
be a major tool in managing traffic and
enhancing pedestrian safety.
Pavement markings will continue to
grow at the rate of the City’s growth,
estimated at 0.5%/year for purposes
of this study.

•

•

•

•

Number of traffic control and other
signs
would
increase
proportionately to the City’s growth,
estimated for purposes of this study
to be 0.5%/year.
Traffic control and other signs
would increase from the current
250,000 to 325,000 by 2056.
Length of pavement markings
would increase proportionately to
the City’s growth, estimated for
purposes of this study to be
0.5%/year.
Pavement marking would increase
from the current 3000km to
3900km.

What do we have?

The following table summarizes the major assets that are used to provide traffic services to the City:

CITY OF HAMILTON
LIFE-CYCLE STATE OF THE INFRASTRUCTURE REPORT
ON PUBLIC WORKS ASSETS – PHASE 2

80

Table 22 – System Inventory (Traffic)
Asset Type
Signals
Communication
Systems

Streetlight

Signs
Pavement
Markings

Asset Component

Inventory

Traffic

492

Pedestrian

35

Overhead

29km

Underground

10km

Miscellaneous

10km

Standard

36,000

Decorative

2,250

Cable

10km

Traffic Control

150,000

Other

100,000

Striping

3,000km

The data used to compile the above inventory was extracted from the City’s Geographic Information
System (GIS) and associated asset management databases.
3.2.4

What is it worth?

Assets were divided into asset type, and further divided into components. This more detailed breakdown
assists in achieving a level of accuracy that would not otherwise be possible in this type of exercise, by
breaking down estimates in small enough elements that the inaccuracies in one element will logically be
counterbalanced by inaccuracies in another component. These are listed in Table 19 along with
replacement costs, which together determine overall replacement values for that particular asset.
The estimated replacement value of the Traffic Services assets, based on current dollar value (2006) is
$114 million. The following table provides a breakdown of the contribution of each of the components to
the overall system value:

Table 23 - System Replacement Value (2006) (Traffic)
Asset Type

Asset Component

Signals

Traffic

Communication
Systems

Replacement
Cost

Replacement
Value
($M)

492

$100,000

$49.2

Pedestrian

35

$60,000

$2.1

Overhead

29 km

$1,000

$0.03

Underground

10 km

$1,000

$0.01

Misc

10 km

$1,000

$0.01
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Asset Type

Asset Component

Streetlight

Standard
Decorative

Signs
Pavement
Markings

Replacement
Cost

Replacement
Value
($M)

36,000

$500

$18

2,255

$2,500

$5.6

Cable

10 (km)

$1000

$0.01

Traffic Control

150,000

$150

$22.5

Other

100,000

$150

$15

3,000 (km)

$500

$1.5

Striping

Inventory

TOTAL

$114M

This table indicates that the City’s inventory for traffic control is primarily made up of signals (43%) and
signs (20%) of the assets based on replacement value.
Based on the total replacement value of $114M and 137,000 urban households (since the bulk of the
inventory is in the urban area), the average household is responsible for approximately $830 worth of
traffic assets.
Note: Since these are not linear assets, they are not influenced by the width of urban lots so the cost per
individual household was used instead of a unit cost based on an average 50 ft. lot.
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3.2.5

What condition is it in?

Condition ratings presented in the following table were obtained from Traffic Services Staff.
Table 24 – Condition Assessment Table (Traffic)
Asset

Condition

Life-cycle

Rating

(select point on
deterioration curve)

(years)

(A, B, C, D or F)

15

1
Condition

2

2020 Rating

Comments

(A, B, C, D or F)
Condition &

Signals

Overall
Rating

Performance
Capacity

3

vs. Need

C
B

D

Time

Funding
vs. Need
Condition &

18

1
2

Condition

Communication
Systems

Performance
Capacity
vs. Need

3

Funding

Time

vs. Need

Streetlights

Condition &

20 - 30

Condition

1
2

Performance
Capacity
vs. Need

3

F
C

D

B
F
C

D-

B

Time

Funding
vs. Need
Condition &

Signs

10

1
Condition

2

Performance
Capacity

3

vs. Need

F
C

D-

B

Time

Funding
vs. Need
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Asset

Life-cycle

Rating

(select point on
deterioration curve)

(years)

(A, B, C, D or F)

1

1
2

Overall
Rating

2020 Rating

Comments

(A, B, C, D or F)
Condition &

Condition

Pavement
Markings

Condition

Performance
Capacity

3

vs. Need

C

B

C

Time

Funding
vs. Need
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3.2.6

What do we need to do to it?

The following chart illustrates the generic definitions that were used in the analysis, and the time in the life
of the asset when such intervention should occur.
Activity

Definition

Asset Age

Minor
Maintenance

Planned activities such as inspections, monitoring,
etc.

0-25% of asset life

Major
Maintenance

Maintenance and repair activities, while unplanned,
they can be anticipated and would generally be
accounted for with the City’s annual operating
budget.

25-50% of asset life

Rehabilitation

Major activity required to upgrade or rehabilitate the
system so that it can continue to provide service for
an additional time period.

50-75% of asset life
For purposes of this
high-level analysis,
we considered
rehabilitation at 50%
of asset’s useful life

Replacement

Some assets will reach the end of their useful life
and require replacement.

75-100% of asset life

3.2.7

When do we need to do it?

Table 25 shows the values used for the typical useful life of an asset. These are based on discussions
with City staff, the actual known condition of the asset, Canadian climate and conditions, and our own
knowledge base. These values were used for financial planning purposes only, to determine investment
requirements on a life-cycle basis, with specific projects being identified on a street-by-street basis as part
of the regular budget preparation process. These values are obviously at a very high level and
conceptual for the asset as a whole. It is recognized that asset life is influenced by many variables such
as traffic, soil conditions, material quality, installation practices, local weather conditions, etc. These
values can be refined over time as more specific data becomes available.
Table 25 - Asset Useful Lives (Roads)
Asset Type

Signals
Communication

Asset Component

Typical Useful
Life
(Years)

Typical Age for
Rehabilitation
(Years)

Traffic

15

7

Pedestrian

15

7

Overhead

18

9

Underground

18

9

Other

18

9
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Asset Type

Asset Component

Typical Useful
Life
(Years)

Typical Age for
Rehabilitation
(Years)

Standard

30

15

Decorative

20

10

Cable

18

5

Traffic Control

10

5

Other

10

5

Striping

1

N/A

Streetlights

Signs
Pavement
Markings
3.2.8

How much money do we need?

The analysis which was completed to identify Capital and Operating revenue requirements was based on
the following assumptions:
1. Replacement costs were based on unit costs identified within Table 23.
2. Investment in the replacement of the non-linear assets included in the study was defined as the total
replacement value spread evenly across the useful life of the asset.
3. Gross capital investment requirements were derived by adding allowances for Engineering (0%),
Contingencies (10%) and Overhead and Administration (10%).
4. Costs of borrowing for Capital were estimated using an interest rate of 6% per annum with a
debenture period of 15 years, as suggested by City Finance staff.
5. Gross O&M costs were based on the City’s 2006 budget, as per the following table. Rehabilitation to
occur at 50% of the asset’s useful life, and Overhead and Administration at 11%:
Asset

Component

Maintenance $

Hydro $

Rehabilitate $

Replace $

Signals

Traffic

$750

$759

$10,000

-

Pedestrian

$650

$759

$6,000

-

Cable

$400

$100

-

Standard

$480

$480

$50

-

Decorative

$525

$525

$250

-

Cable

$400

-

$100

-

Traffic
Control

-

-

-

$150

Other

-

-

-

$150

Striping (km)

-

-

-

$500

Streetlights

Signs

Pavement
Markings
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6. All values are calculated in current dollars (2006).

Revenue Requriements
Millions

(Traffic)
$60

$50
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$20
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20
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20
18
20
20
20
22
20
24
20
26
20
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20
30
20
32
20
34
20
36
20
38
20
40
20
42
20
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20
46
20
48
20
50
20
52
20
54
20
56
20
58
20
60
20
62
20
64
20
66
20
68
20
70

8

20
0

20
0

6

$0

Total Revenue Requirements
Current Budget

Year
Sustainable Funding Level
Interest Payment

Total Capital

Figure 22 – Revenue Requirements (Traffic)

Based on these assumptions and as shown in Figure 22, the average annual revenue required to sustain
the City’s traffic assets is $46 million as compared to the 2006 budget of $32 million. Without deficit
financing, the sustainable funding drops by $4 million/year to $42 million. Figure 22 illustrates the annual
revenue profile from 2005-2056 derived from the analysis.
3.2.9

How do we become sustainable?

The analysis required to answer that question is out of the scope of this particular report. We do,
however, recommend that this question be answered initially at a high level, to start developing the right
financial and investment policies for the City. The sensitivity analysis should include at minimum the
following:
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•

The level of service expectations with existing assets.

•

The need for new and additional assets and services.

•

The need to reduce the level of service and associated assets.

•

The required revenue requirements now and in the future, as assets continue to deteriorate.

•

An evaluation of the time constraints and options in achieving full sustainable funding, and the
impact on the cost of services in terms of debt repayment while the City embarks on a
sustainable funding program.

•

And finally, the true and ultimate cost of debt-financing vs. a pay-as-you-go policy.

Discussion Paper No. 1, which is part of this report, contains some thoughts on funding of capital, which
should assist the City of Hamilton in developing policies that meet the needs and are in the best interest
of the community.
3.2.10 Recommendations:
1. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more accurate
SOTI Reports in the future.
2. Review operating and maintenance practices on a business-case basis, using Best Practices where
available and other technical documents, and develop an associated tactical plan.
3. Review associated funding levels in order to ensure that systems are maintained at the least life-cycle
cost; develop appropriate reporting measures to monitor actual costs and compare them to minimum
life-cycle costs on a business-case basis.
4. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
5. Review the traditional practice of using capital (debt) financing in the context of sustainable level of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying considerably
more every year than it receives in actual value (i.e. the difference between the gross and the net
expenditures) as a result of a permanent debt level.
6. Establish and monitor appropriate and measurable Levels of Service and Performance.
7. Develop relationship between levels of service and cost.
8. Develop public policy relating to level of service and cost.
9. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
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10. Provide regular updates to the SOTI Report Card.
11. Develop budget management models that take into account the City’s growth (physical and
population base and its associated impact on services and assets) on an annual basis, to provide
sustainable asset management in the future.
12. Implement a comprehensive budget structure along service delivery lines, so that service managers
can adequately know what the true total cost of their service is (including asset management,
operations, capital and borrowing costs) and measure their progress towards sustainable funding.
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3.3

Cemetery Services

3.3.1

Executive Summary

Cemetery Services has overall responsibility for cemetery-related functions such as sale of lots,
internments, foundations, special events, record-keeping and genealogical research. They provide these
services through the management of assets such as utility services, buildings, roads, garbage collection,
beautification and forestry. The current available acreage within City boundaries is 238 acres, which is
sufficient to meet the needs of the City for at least the next 100 years based on current consumption of
the asset (i.e. the acres). During the 1950s, the Province of Ontario mandated the establishment of the
Care and Maintenance Fund, from which revenues are derived to pay for the permanent upkeep of
cemeteries. The Cemeteries Act was not retroactive, and as a result a number of cemeteries today do
not have such trust funds.
There are 67 cemeteries under the City’s jurisdiction, of which only 4 cemeteries have total trust funding,
while 6 cemeteries have partial trust funding and 57 cemeteries do not have any trust funds at all.
Cemetery services are not currently self-sustaining from trust fund revenues, and require just over $2
million/year from the City’s tax base. Their revenue base is sensitive to market forces as they must
compete against private cemeteries, some of which are for-profit while others are non-profit. The City, as
per the Cemeteries Act of Ontario, is also liable for private cemeteries (at least 52) in the City should they
default in the future. The analysis of these assets was completed at a high level only, and is based on 50
years although it is recognized that cemeteries are assets that will require maintenance in perpetuity.
Cemeteries Inventory:
67 public cemeteries
12 active
55 abandoned/full/closed
5 facilities
Revenue Potential: $250 Million

Figure 23 – Cemetery Assets: Replacement Values
The City’s current budget of $3.6 million is very close to the projected sustainable budget of $3.8 million.
This difference is not significant in terms of the overall accuracy of this high-level review, although this
analysis does include a contribution to reserves of approximately $50K/year for rehabilitation of facilities
and a further similar amount for ultimate replacement of those facilities.
The City should address two possible risks through future analysis and policy: the risk of not having
sufficient funding in the trust funds and the risk of private cemeteries being transferred to the City should
they be abandoned.
3.3.2

Assumptions

The analysis which was completed to identify Capital and Operating revenue requirements was based on
the following assumptions, the main assumption being that the City is responsible for providing cemetery
services and is governed by the Cemeteries Act of Ontario:
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Asset Type
Cemeteries
active

Service Assumptions
–

•
•

The
City
recognizes
its
responsibilities
under
the
Cemeteries Act of Ontario.
There is a commitment to maintain
existing active cemeteries at their
current levels.

Asset/Financial Consequences
•
•
•
•
•

•

Cemeteries
–
closed, full or
abandoned

•
•

The
City
recognizes
its
responsibilities
under
the
Cemeteries Act of Ontario.
There is a commitment to maintain
existing inactive cemeteries at their
current levels.

•
•
•

Number of active cemeteries with land
to be developed: 12.
Consumption of acreage projected to
match City’s growth at 0.5%/year.
Consumption rates based on 19951999 data, i.e. 69% internments and
31% cremation.
Current capacity = 100+ years.
Insufficient level of funding in trust
funds (for 63 cemeteries out of 67)
results in $2M annual subsidy from tax
base.
Need to assess risk of private
cemeteries being transferred to the
City.
Number of inactive cemeteries that are
closed, full or abandoned, with no land
to be developed: 55.
Insufficient level of funding in trust
funds results in $2M annual subsidy
from tax base.
Need to assess risk of private
cemeteries being transferred to the
City.

Services

•

Commitment to maintain current
services,
such
as
graves,
cremation, urn and columbarium
niche.

•
•

Rates appear to cover existing costs.
Rates need to be reviewed, since
insufficient level of funding in trust
funds results in $2M annual subsidy
from tax base.

Facilities

•

Commitment to maintain current
inventory of facilities required to
offer suite of services.

•

No expansion to existing facilities was
included in this analysis.
No additional facilities were included in
this analysis.
Existing five facilities will continue to
exist and must be maintained and
replaced at some time.

•
•

3.3.3

What do we have?

For purposes of this analysis, cemeteries were divided into three categories in terms of O&M:
1. Active cemeteries: developed acreage.
2. Active cemeteries: undeveloped acreage.
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3. Closed, Full or Abandoned Cemeteries: developed acreage.
It was further assumed that there were five facilities that were operated on these premises. This
breakdown allows for further analysis in some logical process, although we stress at this time that this
review is at a high and conceptual level.
Table 26 - System Inventory (Cemeteries)
Asset Type
Active Cemeteries
Closed/Full/Abandoned
Cemeteries

Asset Component
Developed Acreage

190.97 acres

Undeveloped Acreage

138.84 acres

Developed Acreage

167.69 acres

Facilities

3.3.4

Inventory

Assumed 5 units

What is it worth?

Cemeteries are not like other assets, where a replacement value can be estimated for the asset. They
will be a responsibility for the municipality in perpetuity, and it is assumed that all costs will eventually be
borne by the trust funds once sustainability is reached. As a result, our financial analysis for this service
is unique: it was based on the potential revenue from the undeveloped acreages of the cemeteries, since
a portion of revenues need to be transferred to trust funds, to cover O&M costs in perpetuity. The
revenue estimates were based on $1.8M/acre, which is simply an average of all the rates for different
interment options such as single/double/triple grave, cremation, urn and columbarium niche. The
estimated revenue potential from all of the cemeteries, in 2006 dollar value is $250 million as per Table
27 on the following page:

Table 27 - System Replacement Value (2006) (Cemeteries)

Asset Type
Cemetery

Asset Component
Active Undeveloped

Inventory
(acre)

Revenue
Potential
per acre

Overall
Revenue
Potential
($M)

139

$1.8M

$250M

As shown in the table above, there is considerable revenue that could be generated over the next one
hundred years. However, only 10% of these revenues go into the Trust for perpetual care of the
cemeteries. City cemeteries currently receive approximately $2m/year from the tax base, which
translates into $13/year per household (based on a total of 155,000 urban and rural households).
Note: Since these are not linear assets, they are not influenced by the width of urban lots so the cost per
household was used instead of a unit cost based on an average 50 ft. lot.
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3.3.5

What condition is it in?

The following projected ratings were provided by City staff:
Table 28 – Condition Assessment Table (Cemeteries)
Asset

Condition

Life-cycle

Rating

(select point on
deterioration curve)

(years)

(A, B, C, D or F)

Overall
Rating

2020 Rating

Comments

(A, B, C, D or F)
Condition &

Perpetual

1
2

Condition

Active
cemeteries:
developed
acreage

Performance
Capacity

3

vs. Need

Time

Funding
vs. Need

Condition

Condition &

Active
cemeteries:
undeveloped
acreage

100+

1
2

Performance
Capacity
vs. Need

3

Time

Funding
vs. Need
Condition &

Perpetual

1
Condition

Closed/Full/
Abandoned
Cemeteries

2

Performance
Capacity
vs. Need

3
Time

Funding
vs. Need

Facilities

Condition &

50

1
Condition

2

Performance
Capacity

3

vs. Need

Time

Funding
vs. Need
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3.3.6

What do we need to do to it?

The following is the generic definition that was used in this report for other assets. However, cemeteries
are different and a different approach was used to project costs.
Activity

Definition

Asset Age

Minor
Maintenance

Planned activities such as inspections, monitoring, etc.

0-25% of
asset life

Major
Maintenance

Maintenance and repair activities, while unplanned, they
can be anticipated and would generally be accounted for
with the City’s annual operating budget.

25-50% of
asset life

Rehabilitation

Major activity required to upgrade or rehabilitate the
system so that it can continue to provide service for an
additional time period.

50-75% of
asset life

Replacement

Some assets will reach the end of their useful life and
require replacement.

75-100% of
asset life

Based on a current O&M budget of $2.8M (excluding overhead and admin), the following table illustrates
the approach used to apportion costs:

Asset

% of Budget

Current Costs

Acreage
Or Units

Unit Cost

Active - undeveloped

10%

$285K

139

$2,050/acre

Active - developed

50%

$1400K

191

$7,330/acre

Closed/Full/Abandoned

30%

$850K

168

$5,060/acre

Facilities

10%

$285K

5

$57,000/unit

Capital costs to develop undeveloped acreage were estimated at $10,000/acre.
3.3.7

When do we need to do it?

Based on five-years of data (1995-1999), the following assumptions were used to estimate asset
consumption, i.e. number of acres going from undeveloped to developed:
•
•
•

69% internment and 31% cremation.
1400 graves per acre for internments, 5600 graves/acre for cremations.
Rate of consumption was also based on the same database (1995-1999) to project consumption
rates for each of the 12 cemeteries.

If the ratio of internment to cremation continues to move towards more cremations, then cemeteries will
have an even longer useful life and revenue potential increases significantly.
Rehabilitation costs for the facilities were based on the Sherman-Dergis formula, which roughly reflects
an average of 2% of the replacement value of the facility, per year. The ages of the facilities were
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unknown at this time, so their construction dates were arbitrarily chosen as 1960, 1965, 1970, 1975 and
1980, with a useful life of 50 years and a replacement value of $500K each.
3.3.8

How much money do we need?

The analysis which was completed to identify Capital and Operating revenue requirements was based on
the following assumptions:
1. Based on the consumption projections, it was determined that the Grove Cemetery (Dundas) would
be full in 2013 and that the Woodland Cemetery (Hamilton) would be full in 2024. This should result
in a decrease in O&M expenditures.
2. Rehabilitation costs for the facilities were based on the Sherman-Dergis formula, which roughly
reflects an average of 2% of the replacement value of the facility, per year. The ages of the facilities
were unknown at this time, so their construction dates were arbitrarily chosen as 1960, 1965, 1970,
1975 and 1980, with a useful life of 50 years and a replacement value of $500K each.
3. Gross capital investment requirements were derived by adding allowances for Engineering (0%),
Contingencies (10%) and Overhead & Admin (10%).
4. Costs of borrowing were not included, since this service is not capital intensive (about $70K/year) and
it is assumed that this amount would not be debentured.
5. Operating investments were determined as noted above.
calculated at 39%, as analyzed from the 2006 budget.

Overhead and Administration was

6. Revenues and asset consumption are to grow at the same rate as the City’s projected growth, i.e.
0.5%/year.
7. All values are calculated in current dollars (2006).
Therefore, based on these assumptions the average annual revenue required to sustain the City’s
facilities and open spaces is $3.8 million, compared to the City’s current budget of $3.6 million. Figure 24
on the following pate illustrates the revenue profile derived from the analysis.
As can be observed from Figure 24, there should be a drop in revenue requirements when two of the
cemeteries close. This will result in a drop in the municipal subsidy. However, the need for a subsidy will
continue to exist as long as revenues are not increased and, more importantly, as long as the trust funds
are not fully funded.
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Revenue Requirements
Millions

(Cemeteries)
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Figure 24 – Revenue Requirements (Cemeteries)
As noted previously, the risk of the City having to take over private cemeteries should they be abandoned
has not been considered in this analysis.
3.3.9

How do we become sustainable?

The analysis required to answer that question is out of the scope of this particular report. We do,
however, recommend that this question be answered initially at a high level, to start developing the
appropriate financial and investment policies for the City. The sensitivity analysis should include at least:
•

The level of service expectations with existing assets.

•

The need for new and additional assets and services.

•

The need to reduce the level of service.

•

The required revenue requirements now and in the future, as assets continue to be consumed.

•

The risks of private cemeteries being taken over by the City.

•

Options to eliminate the municipal subsidy, by increasing revenues through increased service
fees and by moving towards full funding of the trust funds.
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3.3.10 Recommendations:
1. Review Cemetery Services in greater detail.
2. Review operating and maintenance practices on a business-case basis, using Best Practices
where available and other technical documents, and develop an associated tactical plan.
3. Review associated funding levels to ensure that systems are maintained at the least life-cycle
cost; develop appropriate reporting measures to monitor actual costs and compare them to
minimum life-cycle costs on a business-case basis.
4. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
5. Establish and monitor appropriate and measurable Levels of Service and Performance.
6. Develop relationship between levels of service and cost.
7. Develop public policy relating to level of service and life-cycle cost.
8. Engage the community in discussing the true cost of assets and services. Match service levels
with public expectations and willingness/ability to pay.
9. Provide regular updates to the SOTI Report Card.
10. Develop budget management models that take into account the City’s growth (physical and
population base and its associated impact on services and assets) on an annual basis, to provide
sustainable asset management in the future.
11. Implement a comprehensive budget structure along service delivery lines, so that service
managers know the true total cost of their service (including asset management, operations,
capital and borrowing costs) and measure their progress towards sustainable funding.
12. Assess the risks of having insufficient funds in the trust funds, and options to reduce that risk.
13. Assess the risks of private cemeteries being transferred to the City should they be abandoned.
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3.4

Community Facilities

3.4.1

Executive Summary

The City of Hamilton has a rich history of providing community services, and as a result has accumulated
a great deal of assets to offer these services. The types of facilities covered by this category include
amongst others; arenas, park and sports fields, recreation and community centres, and museums, and
historical buildings. The City of Hamilton is now facing tremendous challenges with respect to these
facilities, not unlike many other cities, mostly as a result of the following:
1. Many of these facilities (and in particular the recreational facilities) were built 30-40 years ago and
are now nearing the end of their useful life.
2. Many of these facilities were built with grants from senior levels of government through costsharing agreements. Others may have been built with funding from development charges. Either
way, the true or whole cost was often not borne by the City.
3. Replacement costs were never planned by contribution to reserves, and now many of these
facilities will need replacement or major rehabilitation in the relatively near future.
4. Physical location of these facilities, and the service that they provide, may not meet current
demands.
5. Levels of service, types of service and public expectations have changed, and some facilities do
not necessarily meet those expectations.
The analysis of these assets was completed at a high level only, and is based on 50 years which was
considered to be the average useful life of these facilities, although we understand that this can vary.
Analysis was also completed on an area basis (square footage or acres) as this was the most accurate
way to predict future costs at a high level. City staff provided inventory data.

Community Facilities Inventory:
876K sq ft Arenas
125K sq ft Museums and Historical
253K sq ft Park and Sports Fields
490K sq ft Recreation & Community
Centres
206 acres Community Sites
58 acres Park Equipment and Fields
490 acres Land
Value: $310 Million
Per City Household: $2000

Figure 25 – Community Facilities Assets: Replacement Values
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The estimated replacement value of the communal facilities (including land), based on current 2006 dollar
value is $310 million. Of particular interest is that arenas and recreation/community centres account for
65% of the replacement value of the entire portfolio of the City’s communal facilities. Based on the total
replacement value of $310M and 155,000 urban and rural households, the average City household is
responsible for approximately $2000 worth of assets in terms of communal facilities.
Two different funding models were prepared: full pay-as-you-go (PAYG) for capital and debt-financing of
capital (at 6% over 15 years). It should be noted that the PAYG option includes the cost of some debtfinancing in the next decade or so, because of the backlog and the need to build up reserves. The
following table summarizes the results of these variables:
Community
Facilities

Revenue
Requirements for
Sustainability

PAYG

$69M/year

Debt-Financed

$97M/year

Borrowing costs would be a permanent recurring expense, and can increase costs by some 30% to 40%
in perpetuity to provide community facilities at the same level of service as today. As an option,
aggressive use of reserves (i.e. bringing them down to zero most years to minimize borrowing) can
reduce annual costs by some $4-7M.
Many recreational facilities were built decades ago and are entering a stage where they are in need of
major retrofitting and even replacement. City staff noted their concerns with respect to general lack of
operating and maintenance funding that has resulted in quick and serious deterioration, and lack of
capital for replacement. Some rural community facilities in particular are not of a long-life construction.
This is one high-profile area where service levels and expectations are closely linked, especially with
partial funding coming from user-fees with the associated sensitivity to social impact and quality of life.
Community facilities and in some cases their associated open spaces are also closely linked.
There is still a great deal of work to be done in terms of a more well-founded State of the Infrastructure
Report for Facilities. Community facilities are very Capital intensive when compared to other assets. The
problem of O&M is further compounded by the fact that, unlike other assets, a good portion of operating
budgets is spent on program delivery (operations) and not necessarily on asset preservation
(maintenance). This creates a unique set of circumstances that must be analyzed in greater detail as the
City moves forward, to properly identify where the greatest pressure points are. This in turn will allow for
development of social and financial policies that will offer the best balance for the residents of the
community and the users of the facilities and their programs.
3.4.2

Assumptions

An important and critical distinction was made in terms of this analysis: a differentiation was made
between the physical site (land) and the facility that was built on that land. These are two distinct assets,
and should be evaluated as such. It is actually the facility that provides the service, and not the land
itself. Facilities are not only buildings; for example, they can be lawn bowling courts, tennis courts, soccer
fields, baseball fields, arenas or pools. In summary, the land was evaluated separately from the facility
that actually provides the service since the use of the land can always change by simply changing the
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service. The service could even be relocated or cancelled altogether and the land sold. Land is
measured in acres, while facilities are measured in square feet. The database is not as clear or complete
as it could be, and is somewhat scattered. A more detailed review would be required to present these
results in a more complete and clear manner.
Asset Type

Service Assumptions
•

Arenas

•

Museums
Historical
Buildings

and

•
•
•

There is a commitment to at least
maintain the current level of service in
terms of arenas.
There is a commitment to grow
arenas at the same rate as the City’s
growth, estimated at 0.5% for
purposes of this report, so that future
residents can enjoy the same
services as current residents.

The City recognizes its rich history
and heritage, and wishes to maintain
it for future generations.
There is a commitment to maintain
existing facilities.
There is a commitment to recognize
new historic facilities over time.

Asset/Financial Consequences
•
•

•
•

•
•

•

•

Parks
and
Sports Fields

•
•

There is a commitment to at least
maintain the current level of service in
terms of parks and sports fields.
There is a commitment to grow parks
and sports fields at the same rate as
the City’s growth, estimated at 0.5%
for purposes of this report, so that
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•
•

As the City grows, the inventory of
arenas will grow over time.
For purposes of this analysis, it was
assumed that the growth rate would
be 0.5%/year, or about 4000-6000
sq. ft./year.
Square footage of arenas would
grow from the current 876,000 sq.
ft. to 1.1 million sq. ft. by 2055.
Even if these new facilities are fully
paid for by development charges or
cost-shared with senior levels of
government, they will require
maintenance,
eventually
rehabilitation
and
ultimately
replacement.
As the City ages, the inventory of
museums and historical buildings
will grow over time.
For purposes of this analysis, it was
assumed that the growth rate would
be 0.5%/year, or about 500-700 sq.
ft./year.
Square footage of historic buildings
would grow from the current
125,000 sq. ft. to 160,000 sq. ft. by
2055.
Even if these new facilities are fully
paid for by development charges or
cost-shared with senior levels of
government, they will require
maintenance,
eventually
rehabilitation
and
ultimately
replacement.
As the City grows, the inventory of
buildings in parks and sports fields
will grow over time.
For purposes of this analysis, it was
assumed that the growth rate would
be 0.5%/year, or about 1000-1500
sq. ft./year.
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Asset Type

Service Assumptions
future residents can enjoy the same
services as current residents.

Asset/Financial Consequences
•

•

Recreation and
Community
Centres

•

•

There is a commitment to at least
maintain the current level of service in
terms of recreation and community
centres.
There is a commitment to grow
recreation and community centres at
the same rate as the City’s growth,
estimated at 0.5% for purposes of this
report, so that future residents can
enjoy the same services as current
residents.

•
•

•

•

•

Community
Sites (Land)

•
•
•
•

Land is simply the land on which the
facility that actually provides the
service is built.
This represents the land that facilities
are built on for all of the above
services (except for parks and fields).
Land is measured in acres.
See individual service boxes for more
detail.

•
•

•

•
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Square footage of parks and sports
fields would grow from the current
253,000 sq. ft. to 324,000 sq. ft. by
2055.
Even if these new facilities are fully
paid for by development charges or
cost-shared with senior levels of
government, they will require
maintenance,
eventually
rehabilitation
and
ultimately
replacement.
As the City grows, the inventory of
recreation and community centres
will grow over time.
For purposes of this analysis, it was
assumed that the growth rate would
be 0.5%/year, or about 2500-3000
sq. ft./year.
Square footage of recreation and
community centres would grow
from the current 490,000 sq. ft. to
630,000 sq. ft. by 2055.
Even if these new facilities are fully
paid for by development charges or
cost-shared with senior levels of
government, they will require
maintenance,
eventually
rehabilitation
and
ultimately
replacement.
No capital or operating costs
considered, since assumption is
that no management program will
be implemented.
The service (i.e. use of the land)
can always change by changing the
facility, or the land can be sold.
As new facilities are built for the
new residents of the City, additional
lands will be required to build these
facilities.
It is assumed that the rate of growth
for the land inventory will be the
same as the one projected for the
growth of the City and of the
facilities, i.e. 0.5%/year.
Acres of land for community sites is
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Asset Type

Service Assumptions

Asset/Financial Consequences
expected to grow from the current
206 acres to 265 acres.

Park
Equipment and
Fields (Land)

•
•
•

Land is simply the land on which the
facility that actually provides the
service is built.
This represents the land that is used
for parks, soccer fields, playgrounds,
etc.
Land is measured in acres.

•
•

•

•

Land

•
•
•
•

3.4.3

This represents the balance of the
lands that is part of the inventory of
Community Facilities.
Land is simply the land on which the
facility that actually provides the
service is built.
Land is measured in acres.
See individual service boxes for more
detail.

•

•

The service (i.e. use of the land)
can always change by changing the
facility, or the land can be sold.
As new facilities are built for the
new residents of the City, additional
lands will be required to build these
facilities.
It is assumed that the rate of growth
for the land inventory will be the
same as the one projected for the
growth of the City and of the
facilities, i.e. 0.5%/year.
Acres of land for parks and fields
are expected to grow from the
current 58 acres to 74 acres.
It is assumed that the rate of growth
for the land inventory will be the
same as the one projected for the
growth of the City and of the
facilities, i.e. 0.5%/year.
Acres of land is expected to grow
from the current 490 acres to 629
acres.

What do we have?

Community Facilities consist of a series of components ranging from physical buildings to parks. For the
purpose of this review, as noted previously, a distinction was made between the facility providing the
service and the land on which the facility was built. These two components are in fact two distinct assets
that need to be valued and evaluated separately. These components have been identified within the
following table:
Table 29 - System Inventory (Community Facilities)
Asset Type

Quantity
(area)

Arenas

876,000 sq. ft.

Museums and Historical
Buildings

125,000 sq. ft.

Parks and Sports Fields

253,000 sq. ft.
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Asset Type

Quantity
(area)

Recreation and Community
Centres

490,000 sq. ft.

Community Sites (Land)

206 acres

Park Equipment and Fields
(Land)

58 acres

Land

490 acres

The data regarding Community Facilities was extracted from the City’s RECAPP capital planning system.
Data for the remaining assets (i.e., open spaces) was not available during the preparation of this report.
3.4.4

What is it worth?

The two assets (land and facility) were assessed separately. These assets are listed in Table 30 along
with unit replacement costs, which together determine overall replacement values for that particular asset.
Table 30 - System Replacement Value (2006) (Communal Facilities)
Asset Type

Quantity
(area)

Unit Replacement
Cost

Overall Replacement
Value ($M)

Arenas

876,000 sq. ft.

$149/ sq ft

$130M

Museums
and
Historical Buildings

125,000 sq. ft.

$196/ sq ft

$25M

Parks
Fields

Sports

253,000 sq. ft.

$115/ sq ft

$29M

Recreation
and
Community Centres

490,000 sq. ft.

$142/ sq ft

$70M

Community
(Land)

206 acres

$200,000/acre

$41M

Park Equipment and
Fields (Land)

58 acres

$100,000/acre

$6M

Land

490 acres

$19,000/acre

$9M

and

Sites

TOTAL

$310M

The estimated replacement value of the communal facilities (including land), based on current dollar
value (2006) is $310 million.
As can be seen from the table above, arenas and recreation/community centres account for 65% of the
replacement value of the entire portfolio of the City’s communal facilities.
Based on the total replacement value of $310M and 155,000 urban and rural households, the average
household is responsible for approximately $2000 worth of assets in terms of communal facilities.
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Note: Since these are not linear assets, they are not influenced by the width of urban lots so the cost per
individual household was used instead of a unit cost based on an average 50 ft. lot.
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3.4.5

What condition is it in?

Table 23 includes ratings of facilities as provided by City staff. No additional rating was done at this time, since this work was outside the scope of
this project. This lack of rating does not have a material impact on the overall projected rating for 2020
Table 31 – Condition Assessment Table (Facilities)
Asset

Condition

Life-cycle

Rating

(select point on
deterioration curve)

(years)

(A, B, C, D or F)

Overall
Rating

2020 Rating

Comments

(A, B, C, D or F)
Condition &

Arenas

1

Performance

Condition

2

45
3

Capacity
vs. Need

Time

Funding
vs. Need

Condition

Condition &

Museums
and Historical
Buildings

Performance

1

300

2

vs. Need

3

Time

Capacity

Funding
vs. Need
Condition &

1

Performance

Condition

Parks
and
Sports Fields

25

2

Capacity
vs. Need

3
Time

Funding
vs. Need
Condition &

1

Performance

2

Condition

Recreation
and
Community
Centres

30
3

Capacity
vs. Need

Time

Funding
vs. Need
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Asset

Life-cycle

Rating

(select point on
deterioration curve)

(years)

(A, B, C, D or F)

Overall
Rating

2020 Rating

Comments

(A, B, C, D or F)
Condition &
Performance

1
Condition

Community
Sites (Land,
as a park)

Condition

35

2

Capacity
vs. Need

3
Time

Funding
vs. Need

Not
applicable

Condition

Park
Equipment
and
Fields
(Land)

Time

Land
Condition

Condition &

1

Performance

2

Time

3

Not
applicable

Capacity
vs. Need
Funding
vs. Need
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3.4.6

What do we need to do to it?

Generally speaking, assets need the following care through its life-cycle.
principles on which the analysis was based:
Activity

These were the guiding

Definition

Asset Age

Minor
Maintenance

Planned activities such as inspections, monitoring, etc.

0-25% of
asset life

Major
Maintenance

Maintenance and repair activities, while unplanned, they
can be anticipated and would generally be accounted for
with the City’s annual operating budget.

25-50% of
asset life

Rehabilitation

Major activity required to upgrade or rehabilitate the
system so that it can continue to provide service for an
additional time period.

50-75% of
asset life

Replacement

Some assets will reach the end of their useful life and
require replacement.

75-100% of
asset life

3.4.7

When do we need to do it?

Table 25 shows the values used for the typical useful life of an asset class for purposes of this analysis,
based on discussions with City staff. These values were used for financial planning purposes only.
These values are obviously at a very high level and conceptual for the asset class as a whole. It is
recognized that asset life is influenced by many variables such as soil conditions, material quality,
installation practices, local weather conditions, etc. These values can be refined over time, as more
specific data becomes available. These values do, however, serve a purpose in planning financial
investment requirements on a life-cycle basis, with specific projects being identified as required, and on a
timely and cost-effective basis.
Table 32 – Asset Useful Lives (Facilities and Open Spaces)
Asset Type

Typical Useful Life
(years)

Arenas

30-50 (45)

Museums and Historical

100+ (300)

Parks and Sports Fields

6-20 (25)

Recreation and Community
Centres

25-35 (30)

Community Sites

8-50 (35)

A number of other assumptions were made:
•

The Sherman-Dergis formula was used for projecting rehabilitation costs over time. This formula
is time-based, and adds about 2%/year of the replacement value for funding of major
rehabilitation works throughout the life of a facility. As noted previously, rehabilitation is generally
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•
•
•
3.4.8

required at 50-75% of a facility’s useful life. See Appendix B for a more detailed description of
the Sherman-Dergis formula.
If a facility is older than 150% of its useful life, it’s expected life was deemed to be 200 years
because it may be heading into the realm of historic buildings, or at least would have a special
meaning to the local community.
Historic buildings were deemed to have a useful life of 300 years.
Remaining useful life was calculated by deducting the building’s current age from its assigned
useful life; replacement dates were then based on this remaining useful life.
Facilities Backlog

There is a tremendous backlog in the amount of facilities that were built in the 60s and 70s that now
require major rehabilitation if not full replacement. Many of these facilities were built through
development charges or as a result of grants from senior levels of government, and monies were
generally not reserved for their ultimate replacement.
This backlog will require significant investments in the future, or potentially reduction in service levels
including closing of facilities. This balancing act will be a matter of public debate and ultimately of public
policy.
3.4.9

How much money do we need?

The analysis which was completed to identify Capital and Operating revenue requirements was based on
the following assumptions:
1. Replacement costs were based on unit costs identified within Table 30.
2. Investment in the replacement of the non-linear assets included in the study was defined as the total
replacement value spread evenly across the useful life of the asset.
3. Gross capital investment requirements were derived by adding allowances for Engineering (15%),
Contingencies (10%) and Overhead and Administration (10%).
4. Costs of borrowing for Capital projects were based on an interest rate of 6% per annum with a
debenture period of 15 years, as suggested by the City’s Finance Department.
5. Annual operating and maintenance costs, excluding administration, were based on 13% of the
replacement values. The split between operating and maintenance cost could not be confirmed at
this time, but as noted previously these services require significant financial resources to deliver
programs (operating costs), which limits the funding available for maintenance of the facilities
themselves. This reflects the current level of expenditure in the 2006 budget.
6. Annual overhead and administrative charges were based on 15.3% of the replacement values. This
reflects the current level of expenditure in the 2006 budget.
7. All values are calculated in 2006 dollars.
The analysis which was completed to identify Capital and Operating revenue requirements was based on
the assumptions listed previously, in terms of timing and projected replacement costs. Two different
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funding models were prepared: full pay-as-you-go (PAYG) for capital and debt-financing of capital (at 6%
over 15 years). It should be noted that the PAYG option includes the cost some debt-financing in the next
decade or so, because of the backlog and the need to build up reserves. The adjacent table summarizes
the results of these variables.
Revenue
Requirements for
Sustainability

Community
Facilities
PAYG

$69M/year

Debt-Financed

$97M/year

Figure 26 – Revenue Requirements (Facilities – Community – Borrowing)
Borrowing costs would be a permanent recurring expense, and can add 30-40% of interest cost in
perpetuity to provide community facilities at the same level of service as today.

Revenue Requirements
Millions

(Facilities - Community - Borrowing)
$100

$90

$80

$70

$60

$50

$40

$30

$20

$10

20
06
20
08
20
10
20
12
20
14
20
16
20
18
20
20
20
22
20
24
20
26
20
28
20
30
20
32
20
34
20
36
20
38
20
40
20
42
20
44
20
46
20
48
20
50
20
52
20
54

$0

Year
Total Revenue Requirements

Total Capital

Interest Payment

Sustainable Funding Level

Current Budget

The following charts also illustrate these conclusions graphically:
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Revenue Requirements
$100

$160

$80

$60

$140

Total Revenue & Sustainable
Funding

Millions

$180

$40
$120
$20
$100
$0
$80
($20)
$60
($40)
$40

Cumulative Reserves

Millions

(Facilities - Community - Pay As You Go)

($60)

($80)

$0
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20
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$20

Year
Cumulative reserves

Total Revenue Requirements

Sustainable Funding Level

Current Budget

Figure 27 – Revenue Requirements (Facilities – Community – Pay As You Go)
In summary, the average annual revenue required to sustain the City’s communal facilities and open
spaces is $69 to $97 million, depending on which financing policy the City adopts. In order to ensure
sustainability on a life-cycle basis and at the least overall cost, it will be important to start planning for
future rehabilitation and the ultimate replacement of these assets by building the required reserves.
3.4.10 How do we become sustainable?
The analysis required to answer that question is out of the scope of this particular report. We do however
recommend that this question be answered initially at a high level, to start developing the right financial
and investment policies for the City. The sensitivity analysis should include at minimum the following:
•

The level of service expectations with existing assets.

•

The need for new and additional assets and services.

•

The need to reduce the level of service and associated assets.

•

The required revenue requirements now and in the future, as assets continue to deteriorate.

•

An evaluation of the time constraints and options in achieving full sustainable funding, and the
impact on the cost of services in terms of debt repayment while the City embarks on a
sustainable funding program.
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•

And finally, the true and ultimate cost of debt-financing vs. a pay-as-you-go policy.

Discussion Paper No. 1, which is part of this report, contains some thoughts on funding of capital, which
should assist the City of Hamilton in developing policies that meet the needs and are in the best interest
of the community.
3.4.11 Recommendations
1. Review Facilities and Open Spaces in greater detail.
2. Review operating and maintenance practices on a business-case basis, using Best Practices where
available and other technical documents, and develop an associated tactical plan.
3. Review associated funding levels in order to ensure that systems are maintained at the least life-cycle
cost.
4. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
5. Review the traditional practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying on average
approximately 30-35% more every year than it receives in actual value (i.e. the difference between
the gross and the net expenditures) as a result of a permanent debt level. There may be a need to
differentiate between the original building of a facility and its retrofitting/replacement. This is
obviously a complex issue that merits more discussion and analysis.
6. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
7. Establish and monitor appropriate and measurable Levels of Service and Performance.
8. Develop a relationship between levels of service and cost.
9. Develop public policy relating to level of service and life-cycle cost.
10. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
11. Perform a detailed analysis to determine more precisely actual deterioration models.
12. Provide regular updates to the SOTI Report Card.
13. Develop budget management models that take into account the City’s growth (physical and
population base and its associated impact on services and assets) on an annual basis, to provide
sustainable asset management in the future.
14. Develop appropriate reporting measures to monitor actual costs and compare them to minimum lifecycle costs on a business-case basis.
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15. Implement a comprehensive budget structure along service delivery lines, so that service managers
know the true total cost of their service (including asset management, operations, capital and
borrowing costs) and measure their progress towards sustainable funding.
16. Develop improved methods of determining O&M costs as a % of replacement costs.
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3.5

Corporate Facilities

3.5.1

Executive Summary

The City of Hamilton has a rich heritage in terms of its municipal corporate structures, and the inventory
has increased significantly as a result of amalgamation a few years ago. The types of facilities covered
by this category include, amongst others, administration, Fire and EMS, HECFI, libraries, special use (Art
Gallery, SPCA, etc.), waste management transfer stations and works and maintenance yards.
NOTE: Corporate-wide facilities and assets, operated by other City departments or public
boards/agencies, were excluded from this report, as the analysis was limited to Public Works assets and
those assets that Public Works has input in terms of capital budgets. Some examples of the excluded
assets include: Police stations, lodges, public housing, public health buildings, etc.
The City of Hamilton is now facing tremendous challenges with respect to these facilities, not unlike many
other cities, mostly as a result of the following:
1. Many of these facilities were built some time ago and are now nearing the end of their useful life.
2. Some of these facilities are quasi-historic in terms of their age, which increases their value to the local
community (especially pre-amalgamation).
3. Replacement costs were never planned by contribution to reserves, and now many of these facilities
will need replacement or major rehabilitation in the relatively near future.
4. There is a significant backlog in maintenance, rehabilitation and replacement. This backlog will have
to be addressed with in the next few years.
5. As the City grows, some of these facilities may not be in the most convenient location, or they may
have to be replicated elsewhere in the new parts of the City to provide the same level of service as is
currently provided and expected.
The analysis of these assets was completed at a high level only, and is based on 50 years which was
considered to be the average useful life of these facilities. The analysis was also completed on an area
basis (square footage or acres) as this was the most accurate way to predict future costs at a high level.
City staff provided inventory data.
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Corporate Facilities Inventory:
362K sq ft Administration
308K sq ft Fire and EMS
608K sq ft HECFI
303K sq ft Libraries
986K sq ft Special Use
78K sq ft Waste Management
710K sq ft Works and Mtce Yards
188 acres Corporate Sites
Value: $442 Million
Per City Household: $2850

Figure 28 – Corporate Facilities: Replacement Values
The estimated replacement value of the communal facilities (including land), based on 2006 dollar value
is $442 million, or $2850 worth of assets per City property in terms of corporate facilities. Special Use
facilities account for approximately 25% of the replacement value of the entire portfolio of the City’s
corporate facilities although no one category of assets is overwhelming, which was not the case for
community assets.
The following table summarizes the results of these various analyses in terms of sustainable funding:
Corporate Facilities
Traditional
PAYG with
borrowing

Revenue Options
$49M/year

Minimum

Modified Sustainable

Sustainable
(misleading value)

$39M/year
Average = $36M/year
($56M/year for three years,
$36M for 46 years, and
$27M/year thereafter)
$36M/year

In summary, the average annual revenue required to sustain the City’s communal facilities and open
spaces is $36 to $49 million, depending on which financing policy the City adopts. To ensure
sustainability on a life-cycle basis and at the least overall cost, it is important to start planning for future
rehabilitation and the ultimate replacement of these assets by to building the required reserves.
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In conclusion, many corporate facilities are entering a stage where they are in need of major retrofitting
and even replacement. City staff noted their concerns with respect to lack of operating and maintenance
funding in general resulting in quick and serious deterioration, and lack of capital for replacement. This is
one high-profile area where service levels and expectations are closely linked, since it is often at these
facilities (service centres especially) where the public interfaces directly with staff in order to receive a
specific service.
The funding options show some
interesting sensitivities to funding levels in the long term.
There is still a great deal of work to be done to develop a
well-founded State of the Infrastructure Report in the
future. ir services.
100%

90%

80%

32%

70%

Figure 29 on the right indicates the Corporate Facilities
are very capital intensive when compared to other
assets, and as a result subject to capital repayment
costs. This creates a unique set of circumstances that
must be analyzed in greater detail as the City moves
forward, to properly identify where the greatest pressure
points are. This in turn, will allow for development of
service and financial policies that will offer the best
balance for the residents of the community and the users
of the facilities and their services.

Total Capital
Cost

60%

50%

Total O&M

40%

30%

68%

20%

10%

0%

Figure 29 – Facilities Expenditures
3.5.2

Assumptions

Our analysis included a important and critical distinction between the physical site (land) and the facility
that was built on that land. These are two distinct assets, and should be evaluated as such. It is actually
the facility that provides the service, and not the land itself. Facilities in this case are buildings that, in
most cases, house municipal employees that interface with the public, or offer a service to the public at
large (eg. fire station) or to a specific client (eg. seniors at the Wentworth Lodge). In summary, the land
was evaluated separately from the facility that actually provides the service since the use of the land can
always change by simply changing the service. The service could even be relocated or cancelled
altogether and the land sold. Land is measured in acres, while facilities are measured in square feet.
Asset Type
Administration

Service Assumptions
•

•

There is a commitment to at least
maintain the former Town Halls in the
pre-amalgamation municipalities, to
generally act as service centres to the
local community.
There is a commitment to grow these
service centres at the same rate as
the City’s growth, estimated at 0.5%
for purposes of this report, so that
future residents can enjoy the same
services within the same relative
geographic distances.
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•

•

For purposes of this analysis, it was
assumed that the growth rate would
be 0.5%/year, or about 2000-2500
sq. ft./year for these facilities.
Even if these new facilities are fully
paid for by development charges or
cost-shared with senior levels of
government, they will require
maintenance,
eventually
rehabilitation
and
ultimately
replacement.
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Asset Type
Fire and EMS

Service Assumptions
•
•

HECFI

•

•

Libraries

•
•

Special Use

•
•

•

Asset/Financial Consequences

There is a commitment to maintain
existing facilities.
There will be a need to grow these
facilities at the same rate as the City’s
growth, estimated at 0.5% for
purposes of this report, so that future
residents can receive the same level
of service and response times as the
current residents.

•

There is a commitment to at least
maintain the current facilities as
entertainment
and
convention
facilities in downtown Hamilton.
There will be a need to grow these
facilities as the City grows. Also
demand will increase and likely
change due to multiculturalism and
the population increase. The City’s
growth is estimated at 0.5% for
purposes of this report.

•

There is a commitment to at least
maintain the current level of service in
terms of libraries.
There will be a need to grow libraries
at the same rate as the City’s growth,
estimated at 0.5% for purposes of this
report, so that future residents can
enjoy the same services as current
residents.

•

There is a commitment to maintain
the current inventory of facilities that
make up the Special Use category.
These facilities are expected to grow
as the City grows, since they offer
services to the public that can only
increase with an increase in
population.
The City’s growth rate is currently
estimated at 0.5%/year for purposes

•
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•

•

•

•

•

For purposes of this analysis, it was
assumed that the growth rate would
be 0.5%/year, or about 1500-2000
sq. ft./year for these facilities.
Even if these new facilities are fully
paid for by development charges or
cost-shared with senior levels of
government, they will require
maintenance,
eventually
rehabilitation
and
ultimately
replacement.
For purposes of this analysis, it was
assumed that the growth rate would
be 0.5%/year, or about 3000-3500
sq. ft./year for these facilities.
Even if these new facilities are fully
paid for by development charges or
cost-shared with senior levels of
government, they will require
maintenance,
eventually
rehabilitation
and
ultimately
replacement.
As the City grows, the inventory of
libraries will grow over time.
For purposes of this analysis, it was
assumed that the growth rate would
be 0.5%/year, or about 1500-2000
sq. ft./year for these facilities.
Even if these new facilities are fully
paid for by development charges or
cost-shared with senior levels of
government, they will require
maintenance,
eventually
rehabilitation
and
ultimately
replacement.
As the City grows, these facilities
are expected to grow as well.
It is assumed that the rate of growth
for the City will be 0.5%/year, or
about 4500-6000 sq. ft./year for
these facilities.
Even if these new facilities are fully
paid for by development charges or
cost-shared with senior levels of
government, they will require
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Asset Type

Service Assumptions

Asset/Financial Consequences

of this report.

Waste
Management
Transfer
Stations

•

The amount of solid waste is directly
linked to the population of the City. It
is therefore expected that these
facilities will need to grow as the City
grows, assumed to be 0.5%/year for
the purposes of this report.

maintenance,
rehabilitation
replacement.
•
•
•

•

Works
and
Maintenance
Yards

•
•
•

•

Corporate Sites
(Land)

•
•
•

The City is committed to efficient
delivery of services, in a timely and
acceptable manner.
The City is committed to maintaining
its current inventory of works and
maintenance yards.
These facilities are expected to grow
(in number and/or size) as the City
grows, in order to maintain existing
efficiencies.
The City’s growth rate is currently
estimated at 0.5%/year for purposes
of this report.

•

Land is simply the land on which the
facility that actually provides the
service is built.
Land is measured in acres.
See individual service boxes for more
detail.

•

•

•

•

•
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and

eventually
ultimately

As the City grows, these facilities
will need to grow as well (in size
and/or in numbers).
A City growth rate of 0.5%/year is
assumed,
or
about
400-600
sq.ft./year for these facilities.
Even if these new facilities are fully
paid for by development charges or
cost-shared with senior levels of
government, they will require
maintenance,
eventually
rehabilitation
and
ultimately
replacement.
No costs were included in the
Facilities Section of the Report,
since the cost and growth of these
facilities were included in the Waste
Management Section.
As the City grows, these facilities
will need to grow as well (in size
and/or in numbers).
It is assumed that the rate of growth
for the City will be 0.5%/year, or
about 3500-4000 sq. ft./year for
these facilities.
Even if these new facilities are fully
paid for by development charges or
cost-shared with senior levels of
government, they will require
maintenance,
eventually
rehabilitation
and
ultimately
replacement.
The service (i.e. use of the land)
can always change by changing the
facility, or the land can be sold.
As new facilities are built for the
new residents of the City, additional
lands will be required to build these
facilities.
It is assumed that the rate of growth
for the land inventory will be the
same as the one projected for the
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Asset Type

Service Assumptions

Asset/Financial Consequences

•

3.5.3

growth of the City and of the
facilities, i.e. 0.5%/year.
Acres of land for community sites is
estimated
to
grow
by
1-2
acres/year.

What do we have?

Corporate Facilities consist of many types of facilities. For the purpose of this review, as noted
previously, a distinction was made between the facility providing the service and the land on which the
facility was built. These two components are in fact two distinct assets that need to be valued and
evaluated separately. These components have been identified within the following table:
Table 33 - System Inventory (Corporate Facilities)
Asset Type

Quantity
(area)

Administration

362,000 sq. ft.

Fire and EMS

308,000 sq. ft.

HECFI

608,000 sq. ft.

Libraries

303,000 sq. ft.

Special Use

987,000 sq. ft.

Waste Management

78,000 sq. ft.

Works
and
Maintenance Yards

710,000 sq. ft.

Corporate
(Land)

188 acres

Sites

The data regarding Corporate Facilities was extracted from the City’s RECAPP capital planning system.
3.5.4

What is it worth?

The two assets (land and facility) were assessed separately. These assets are listed in Table 19 along
with unit replacement costs, which together determine overall replacement values for that particular asset.
Table 34 - System Replacement Value (2006) (Corporate Facilities)
Quantity
(area)

Unit
Replacement
Cost

Overall
Replacement
Value ($M)

Administration

362,000 sq. ft.

$130 sq ft

$47M

Fire and EMS

308,000 sq. ft.

$129/ sq ft

$40M

Asset Type

CITY OF HAMILTON
LIFE-CYCLE STATE OF THE INFRASTRUCTURE REPORT
ON PUBLIC WORKS ASSETS – PHASE 2

118

HECFI

608,000 sq. ft.

$139/ sq ft

$85M

Libraries

303,000 sq. ft.

$140/ sq ft

$42M

Special Use

986,000 sq. ft.

$120/ sq ft

$118M

Waste Management

78,000 sq. ft.

$70/ sq ft

$5M

Works and Maintenance Yards

710,000 sq. ft.

$102/ sq ft

$72M

188 acres

$173,000/acre

$33M

Corporate Sites (Land)

TOTAL

$442M

The estimated replacement value of the communal facilities (including land), based on current dollar
value (2006) is $442 million.
As can be seen from the table above, Special Use facilities account for approximately 25% of the
replacement value of the entire portfolio of the City’s corporate facilities although no one category of
assets is overwhelming, which was not the case for community assets.
Based on the total replacement value of $442M and 155,000 urban and rural households, the average
household is responsible for approximately $2850 worth of assets in terms of corporate facilities.
Note: Since these are not linear assets, they are not influenced by the width of urban lots so the cost per
individual household was used instead of a unit cost based on an average 50 ft. lot.
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3.5.5

What condition is it in?

Table 35 includes ratings of facilities as provided by City staff. No additional rating was completed at this time, since this work was outside the
scope of this project. This lack of rating does not have a material impact on the overall projected rating for 2020.
Table 35 – Condition Assessment Table (Facilities)
Asset

Condition

Life-cycle

Rating

(select point on
deterioration curve)

(years)

(A, B, C, D or F)

Overall
Rating

2020 Rating

Comments

(A, B, C, D or F)

Administration

Condition &

1

Performance

Condition

2

50
3

Capacity
vs. Need

Time

Funding
vs. Need

Fire and EMS
Condition

Condition &
Performance

1

50

2

vs. Need

3

Time

Capacity

Funding
vs. Need

HECFI

Condition &

1
Condition

Performance

50

2

Capacity
vs. Need

3
Time

Funding
vs. Need

Libraries

Condition &

1

Performance

Condition

2

35
3

Capacity
vs. Need

Time

Funding
vs. Need

CITY OF HAMILTON
LIFE-CYCLE STATE OF THE INFRASTRUCTURE REPORT
ON PUBLIC WORKS ASSETS – PHASE 2

120

Asset

Condition

Life-cycle

Rating

(select point on
deterioration curve)

(years)

(A, B, C, D or F)

Overall
Rating

2020 Rating

Comments

(A, B, C, D or F)

Special Use

Condition &
Performance

Condition

1

50

2

Capacity
vs. Need

3
Time

Funding
vs. Need

Waste
Management

Condition &
Performance
Condition

50

Capacity
vs. Need
Funding

Time

vs. Need

Works
and
Maintenance
Yards

Condition &

Condition

Performance

50

Capacity
vs. Need

Time

Funding
vs. Need

Corporate Sites
(Land)

Condition &

Condition

1

Performance

2

35
3

Time
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3.5.6

What do we need to do to it?

Generally speaking, assets need the following care during its life-cycle and these were the guiding
principles on which the analysis was based:
Activity

3.5.7

Definition

Asset Age

Minor
Maintenance

Planned activities such as inspections, monitoring, etc.

0-25% of
asset life

Major
Maintenance

Maintenance and repair activities, while unplanned, they
can be anticipated and would generally be accounted for
with the City’s annual operating budget.

25-50% of
asset life

Rehabilitation

Major activity required to upgrade or rehabilitate the
system so that it can continue to provide service for an
additional time period.

50-75% of
asset life

Replacement

Some assets will reach the end of their useful life and
require replacement.

75-100% of
asset life

When do we need to do it?

Table 36 shows the values used for the typical useful life of the asset. These values are obviously at a
very high level and conceptual for the asset class as a whole. It is recognized that asset life is influenced
by many variables such as use, soil conditions, material quality, installation practices, local weather
conditions, etc. These values can be refined over time, as more specific data becomes available. These
values do however serve a purpose in planning financial investment requirements on a life-cycle basis.
The useful life for land, although land does not wear out, was set at 35 years to reflect landscaping and
other requirements such as sidewalks, etc.
Table 36 – Asset Useful Lives (Corporate Facilities)
Asset Type

Useful Life
(years)

Administration

50

Fire and EMS

50

HECFI

50

Libraries

35

Special Use

50

Waste Management

50

Works and
Maintenance Yards

50

Corporate Sites (Land)

35

A number of other assumptions were made:
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•

•
•
3.5.8

The Sherman-Dergis formula was used for projecting rehabilitation costs over time. This formula
is time-based, and adds about 2%/year of the replacement value for funding of major
rehabilitation works throughout the life of a facility. As noted previously, rehabilitation is generally
required at 50-75% of a facility’s useful life. See Appendix B for a more detailed description of
the Sherman-Dergis formula.
If a facility is older than 150% of its useful life, it’s expected life was deemed to be 200 years
because it may be heading into the realm of historic buildings, or at least would have a special
meaning to the local community.
Remaining useful life was calculated by deducting the building’s current age from its assigned
useful life. Replacement dates were based on the remaining useful life.
Facilities Backlog

There is a tremendous backlog that has accumulated over the years as a result of under-funding. Also,
many facilities were built in the 50s, 60s and 70s now require major rehabilitation, if not full replacement.
Some of these facilities may have been built through development charges or as a result of grants from
senior levels of government, and monies were generally not reserved for their ultimate replacement.
This backlog will require significant investments in the future, or potentially reduction in service levels
including closing of facilities. This balancing act will be a matter of public debate and ultimately of public
policy.
3.5.9

How much money do we need?

The analysis which was completed to identify Capital and Operating revenue requirements was based on
the following assumptions:
1. Replacement costs were based on unit costs identified within Table 34.
2. Investment in the replacement of the non-linear assets included in the study was defined as the total
replacement value spread evenly across the useful life of the asset.
3. Gross capital investment requirements were derived by adding allowances for Engineering (15%),
Contingencies (10%) and Overhead and Administration (10%).
4. Costs of borrowing for Capital projects were based on an interest rate of 6% per annum with a
debenture period of 15 years, as suggested by the City’s Finance Department.
5. Annual operating and maintenance costs, excluding administration, were based on 1.8% of the
replacement values. This reflects the current level of effort in the 2006 budget.
6. Annual overhead and administrative charges were based on 25% of the replacement values. This
reflects the current level of expenditure in the 2006 budget.
7. All values are calculated in 2006 dollars.
The analysis completed to identify Capital and Operating revenue requirements was based on the
assumptions listed previously, in terms of timing and projected replacement costs. Four different funding
models were prepared:
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1. Sustainable Funding
2. Pay-As-You-Go (PAYG) With Borrowing
3. Modified Sustainable Funding
4. Traditional Debt-Financing of Capital.
It should be noted that the PAYG With Borrowing option includes the cost of some limited debt-financing,
because of the backlog and the need to build up reserves. These funding options are certainly not the
only ones available, but they allow the City to see what some potential options are depending on what
funding policy it wishes to pursue, and the benefits and costs of these policies on a life-cycle basis. They
clearly show that life-cycle planning can reap enormous benefits to the community, by promoting the
development of healthy fiscal policies.
Sustainable Funding: This option defines sustainability as breaking even over the fifty year evaluation
period. This analysis however is misleading since it does not include borrowing costs for those years
when the reserve fund balance is insufficient to meet spending requirements, nor does it include payment
of the outstanding debt (for another 15 years) at the end of the life-cycle. The PAYG With Borrowing
option includes all of these costs.
Revenue Requirements
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Figure 30 – Revenue Requirements (Facilities – Corporate – Pay As You Go)
PAYG With Borrowing: This option uses the reserves aggressively and limits borrowing to a minimum.
This model dramatically illustrates the sensitivities of having and using reserves, and what the results are
at the end of the life-cycle.
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Revenue Requirements
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Figure 31 – Revenue Requirements (Facilities – Corporate – Minimum Borrowing)
Modified Sustainable Funding: This option is basically the same as the sustainable funding option,
other than there is increased funding in the first three years to avoid initial debt in dealing with the
backlog. The benefits are significant, since there is no other debt for the remainder of the lifecycle and
the actual annual amount to be invested drops significantly in the fourth year.
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Revenue Requirements
[Variable Sustainable Funding]
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Figure 32 – Revenue Requirements (Facilities – Corporate – Pay As You Go) (Variable Sustainable
Funding)
Traditional Debt-Financing of Capital: this option evaluates the traditional model of borrowing for
capital works in order to keep expenditure levels as stable as possible and to keep tax increases down
from year to year.
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Revenue Requirements
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Figure 33 – Revenue Requirements (Facilities – Corporate –Borrowing)
The following table summarizes the results of these options:
Corporate Facilities

Revenue Options

Traditional

$49M/year

PAYG with Minimum
borrowing

$39M/year

Modified Sustainable

Average = $36M/year
($56M/year for three years,
$36M for 46 years, and
$27M/year thereafter)

Sustainable
(misleading value)

$36M/year

Borrowing costs would be a permanent recurring expense, and can add 25% in perpetuity to the total cost
of providing community facilities at today’s level of service.
In summary, the average annual revenue required to sustain the City’s communal facilities and open
spaces is $36 to $49 million, depending on which financing policy the City adopts. To ensure
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sustainability on a life-cycle basis and at the least overall cost, it is important to start planning for future
rehabilitation and the ultimate replacement of these assets by building the required reserves.
3.5.10 How do we become sustainable?
The analysis required to answer that question is out of the scope of this particular report. We do however
recommend that this question be answered initially at a high level, to start developing the right financial
and investment policies for the City. The sensitivity analysis should include at minimum the following:
•

The level of service expectations with existing assets.

•

The need for new and additional assets and services.

•

The need to reduce the level of service and associated assets.

•

The required revenue requirements now and in the future, as assets continue to deteriorate.

•

An evaluation of the time constraints and options in achieving full sustainable funding, and the
impact on the cost of services in terms of debt repayment while the City embarks on a
sustainable funding program.

•

And finally, the true and ultimate cost of debt-financing vs. a pay-as-you-go policy.

Discussion Paper No. 1, which is part of this report, contains some thoughts on funding of capital, which
should assist the City of Hamilton to develop policies that meet the needs and are in the best interest of
the community.
3.5.11 Recommendations
1. Review Corporate Facilities in greater detail.
2. Review operating and maintenance practices on a business-case basis, using Best Practices where
available and other technical documents, and develop an associated tactical plan.
3. Review associated funding levels in order to ensure that systems are maintained at the least life-cycle
cost.
4. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
5. Review the traditional practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying up to 25%
more every year than it receives in actual value (i.e. the difference between the gross and the net
expenditures) as a result of a permanent debt level. There may be a need to differentiate between
the original building of a facility and its retrofitting/replacement. This is obviously a complex issue that
merits further discussion and analysis.
6. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
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7. Establish and monitor appropriate and measurable Levels of Service and Performance.
8. Develop relationship between levels of service and cost.
9. Develop public policy relating to level of service and life-cycle cost.
10. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
11. Perform a detailed analysis to determine more precisely actual deterioration models.
12. Provide regular updates to the SOTI Report Card.
13. Develop budget management models that take into account the City’s growth (physical and
population base and its associated impact on services and assets) on an annual basis, in order to do
sustainable asset management in the future.
14. Develop appropriate reporting measures to monitor actual costs and compare them to minimum lifecycle costs on a business-case basis.
15. Implement a comprehensive budget structure along service delivery lines, so that service managers c
know the true total cost of their service (including asset management, operations, capital and
borrowing costs) and measure their progress towards sustainable funding.
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Appendix A: Summary of Assumptions
and Costs
Background to Sustainable Budgets
It is impossible to collect data on the future, but it is possible to project what some of the potential issues
might be. With reasonable assumptions come reasonable projections, that is the basic premise of the
State of the Infrastructure Reports: reasonableness, not accuracy.
What the State of Infrastructure (SOTI) Reports are:
•

a revenue plan

•

long-term & strategic

•

service based

•

life-cycle based

•

the basis of a communication tool

•

easily updatable

What the State of Infrastructure Reports are NOT:
•

a budget

•

short-term/tactical

•

project specific

In other words, SOTI Reports:
1. Identify trends and issues, not specific solutions.
2. Represent a non-traditional top-down approach or a “skunkworks” approach to identify trends and
potential issues in the future, not a traditional detailed financial exercise.
3. Use as a base principles of sustainability and life-cycle, not fixed-term budgeting.
4. Establish estimated revenue requirements. They are not expenditure budgets, although they are
based on reasonable projections of expenditures.
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The SOTI Reports also suggest that there may be a need:
1. To differentiate between the initial construction of an asset and its replacement when developing
financial re-investment policies in the future.
2. To develop different re-investment policies depending on whether an asset is operationally or
capital replacement-cost intensive.
Please see Discussion Paper No. 1 for a more detailed discussion on cost of financing capital.
Related Issues for Future Policy Development
All financial projections were done in fixed 2005 or 2006 dollars at the time of writing. The following list is
not meant to be all-inclusive, but only serves to illustrate some of the other related issues that were not
considered at this stage, but that will need to be dealt with as part of the development of a sound
infrastructure re-investment policy.
•

Definition of Capital vs. Operating expenditures

•

User fees

•

Depreciation

•

Discount rates

•

Inflation

•

Debt financing

•

Re-investment of savings

•

Financing policies

•

Investment selection policies

•

Revenues: pricing and subsidies

•

Development charges

The SOTI Reports are not meant to create a crisis; they are meant to convey a consciousness and
ultimately to project the true cost of services on a life-cycle basis. They are meant to encourage
discussion and the development of sound financial re-investment policies that reduce life-cycle costs to a
minimum, while balancing economic and social objectives. In other words they are meant to assist in
managing the crisis before the crisis actually occurs.
Listed on the following page are other assumptions utilized in the compilation of the SOIT Report 2006.
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•

Growth: 0.5%/year (except for transit where higher growth was projected in the Transit Master
Plan).

•

Overhead, etc.: % of operating or capital budget, as noted.

•

Operating budget: 2006 operating budget, minus overhead and administration as noted in budget
documents.

•

Some assets were calculated with a number of options, such as with pay-as-you-go (PAYG)
Capital or with debt-financed Capital in order to highlight the difference in cost between these two
options.

•

Waste Management was also calculated using minimum and maximum lives life for the assets,
and then comparing the two.

•

The Sherman-Dergis formula was used for facilities. This well-recognized formula adds about 2%
of an asset’s replacement value per year for funding of large maintenance items, including
rehabilitation of facilities over their life-cycles. See Appendix B for greater detail on this formula.

•

Sustainable costs were defined as the average cost over that asset’s life cycle (which varied from
asset to asset). These sustainable costs included operating, maintenance, capital and debtfinancing costs where applicable. Although average cost over a life-cycle is certainly not the only
way to define sustainable cost, it does highlight the gap between today’s budgets and what the
level of investment should be. It also illustrates the fluctuations over time, when expenses are
expected to peak and finally the sensitivities to various funding options.
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Asset

Operating Revenue Requirements

Capital Revenue Requirements

Basis for Calculations
(% of operating cost)

Basis for Calculations
(% of replacement cost)

Public Transit

O&M:
Overhead and Admin: 7%
Cost Allocations: 0%

Engineering: 0%
Contingency: 5%
Overhead & Admin: 0%
Borrowing Costs: 0%

Central Fleet

O&M:
Overhead and Admin: 10%
Cost Allocations: 0%

Engineering: 0%
Contingency: 10%
Overhead & Admin: 10%
Borrowing Costs: 6%/15 yrs

Waste Management Minimum
Life
of
Assets:
Maximum
Assets:

Life

of

O&M:
Overhead and Admin: 9.6%
Cost Allocations: 0%

Engineering: 15%
Contingency: 10%
Overhead & Admin: 0%
Borrowing Costs: 6%/15 yrs

O&M:
Overhead and Admin:
Cost Allocations:

Engineering:
Contingency:
Overhead & Admin:
Borrowing Costs: 6%/15 yrs

Forestry

O&M:
Overhead and Admin: 13.5%
Cost Allocations: 0%

Engineering: 0%
Contingency: 10%
Overhead & Admin: 10%
Borrowing Costs: 0%

Traffic

O&M:
Overhead and Admin: 11%
Cost Allocations: 0%

Engineering: 0%
Contingency: 10%
Overhead & Admin: 10%
Borrowing Costs: 6%/15 yrs

Cemeteries

O&M:
Overhead and Admin: 39%
Cost Allocations: 0%

Engineering: 0%
Contingency: 10%
Overhead & Admin: 10%
Borrowing Costs: 0%

Facilities - Corporate

O&M:
Overhead and Admin: 25%
Cost Allocations: 0%

Engineering: 15%
Contingency: 10%
Overhead & Admin: 10%
Borrowing Costs: 6%/15 yrs

Facilities - Community

O&M:
Overhead and Admin: 15%
Cost Allocations: 0%

Engineering: 15%
Contingency: 10%
Overhead & Admin: 10%
Borrowing Costs: 6%/15 yrs
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Appendix B: Sherman-Dergis Formula
Introduction
In order to better estimate cost of ownership of buildings over time (i.e. as a building gets older, cost of
ownership increases), a formula was developed at the University of Michigan by R. Sherman and William
A. Dergis and is known as “A funding Model for Building Renewal” or the Sherman-Dergis (SD) formula.
However, it is NOT a maintenance prediction model but a calculation of repair and renewal costs over the
life of a building based on a 50-year life. One of the difficulties with this formula, as with many others, is
to define maintenance activities as opposed to repair activities. The second difficulty is to define what
type of repairs is part of a capital budget, and what repairs type is part of the O&M budget. Rehabilitation
on the other hand may appear to be a bit clearer, unless we want to differentiate between renewal and
reconstruction.
Discussion
In simple terms, the SD formula is based on building age, and is used to estimate at a high level capital
investment requirements over time. In that sense, it fits in very well with the top-down approach used in
the State of the Infrastructure reports. This model suggests spending between 1.5% and 2.5% of the
current replacement value of facilities, every year. This formula is sensitive to two sets of factors: 1)
those relating to the buildings themselves and, 2) those relating to the application of the formula.
Building Factors:
•

Size: Over the years a larger building will require more capital repairs than a smaller one.

•

Complexity: The more complicated a building is in terms of its various support and control
systems, the more demanding will be the need for repair funds.

•

Age and History: If a building has been properly designed and constructed there should be no
need for capital repairs during the first ten years of building life. On the other hand, during the
decade between the 40th and 50th year the need for repair funds may be substantial. Thus, older
buildings generally require more immediate funding in order to stay operational.

Basic Premises:
•

The formula is based on construction costs.

•

The formula reflects the current year building value by updating the original construction cost by
using a national building cost index.

•

The formula recognizes that building renewal should cost less than building replacement.

•

The formula recognizes that older buildings require more capital funding than younger buildings.

•

To generate capital funding on a schedule consistent with the needs, the formula must be
weighted to skew funding generation towards older structures. In order to accomplish this, a
building life expectancy (“n” years) is adopted and incorporated into the age factor.
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•

Age Factor = Building age ( BA) / Life expectancy of building (n)
Example: If the building life expectancy is 50 years, then “n” =1275 (sum of 1+2+3…49+50)
representing the 50 years of life of a building.

•

Building renewal, should on average, cost no more than two thirds of the cost of new
construction, thus the Building renewal constant multiplier 2/3.

The SD formula is:
Annual appropriation = 2/3 BV x BA/n,
Where:
2/3 = the building renewal constant,
BV = the building value as determined by updating the original construction costs using a
recognized national building index. (ORC based current construction costs on the 2003
issue of Yardsticks for Costing.)
BA = the building age
N = the age weighting constant based on a specified life cycle.
For purposes of the SOTI Report, the SD formula was applied without the benefit of detailed information
on every facility such as:
o
o
o
o
o

Status of historic facility maintenance
Criticality of the facility in supporting service delivery
Level of utilisation and the duty cycle
Usage requirements
Environmental factors that may accelerate deterioration and affect the frequency of assessments

For purposes of the SOTI Report, and in light of its top-down approach, the formula was also applied on
facilities as a whole without any type of breakdown such as:
o
o
o
o
o
o
o
o
o
o

Foundation
Exterior walls
Windows
Roof
Interior walls
Structural integrity
Electrical
Plumbing
Heating/cooling
Water/sewer connections

Other Approaches
Rule of Thumb: In 1990, the Federal Construction Council, a group of 14 federal agencies, asked the
Building Research Board (BRB) to undertake a review of the operation, maintenance, and repair activities
of federal facilities. The BRB selected a 9-member committee with broad expertise and extensive
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experience from the public and private sectors to conduct the study. Based on the committee’s
experience and judgment, it was agreed that as a rule-of-thumb maintenance and repair funding should
range between 2-4% of the current replacement value.
Flat Rate Estimate: In 1999, Dr. Wayne Stewart of Opus International Consultants wrote a paper on
strategic asset management entitled Committing to the Cost of Owning Buildings. He mentions that that
the total cost of building ownership is between 3 to 7 times the original costs. In that paper, he refers to
the “flat rate estimate” to tie the annual maintenance and renewal costs to a percentage of the current
replacement value (CRV) of a building, as opposed to the SD formula which is based on building age.
That table has a number of references, and has been replicated here:
Annual Maintenance Costs1
Reference

Cost (%CRV)2

American: National Academy of Services Building
Research Board

2 to 4%

British: Total Maintenance Expenditure 1969

1.8%

British: Total Maintenance Expenditure 198669

1.65%

30 Auckland Schools

2.3%

NZ Government Department Portfolio

1.6%

New Zealand Offices

3

0.9 to 1.7%

1989 American Universities and Colleges
Maintenance
Deferred Maintenance
Capital Renewal/replacement

2%
0.4%
21%

APPA Survey
Maintenance
Deferred Maintenance
Capital Renewal/replacement

0.9%
3.4%
0.9%

1 Costs exclude energy, utilities, cleaning, grounds, pests and miscellaneous operations
2 CRV = Current Replacement Value
3
Calculated using maintenance costs from the 1999 Operating Performance Handbook
and typical replacement costs from Rawlinsons
Life Cycle Analysis (LCA): Dr. Wayne Stewart, in the paper mentioned previously, also introduces the
concept of LCA. He mentions that one of the problems with the previous methods is determining exactly
what maintenance costs are included in the calculations. While the figures are likely to include the cost of
routine maintenance, it is uncertain if the figures will always provide reliable estimates of future
maintenance when a building includes major building elements (like building services) that will require
replacing when they have reached the end of their service life. It is also unlikely that the figures
accurately predict the cost of refurbishment, particularly when a gap exists between the deteriorated state
of the building and the new standard being imposed by the building users. Greater accuracy can be
achieved using LCA, but this requires buildings to be treated individually and for each building, the
separate building elements and components must be identified and life expectancy assigned. This will
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eventually need to be done at the tactical and operational levels for the City’s facilities but not as part of a
SOTI Report.
Conclusion
There are many ways to estimate future costs for buildings, each with its own set of pros and cons. The
SD formula, because it is based on age of a facility, appeared to be more suitable to assess the City’s
needs in terms of an aging portfolio of community and corporate facilities. The results are also in line with
many other ratios or approaches. Although the SD formula should not be used to estimate budgets for
individual buildings, it is quite suitable for an organization’s total portfolio of facilities. In fact, it is ideally
suited to estimate repair and renewal costs for a large number of buildings of various ages, type of
construction and building use.
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Appendix C: Discussion Paper No. 1
Impact of Debt-financing on Long-term Infrastructure Sustainability
Introduction
Provision of public services and ownership of public infrastructure comes with significant responsibilities
in terms of stewardship. It is incumbent on the municipality to preserve the taxpayer’s assets for the use
of present and future generations, to demonstrate in a clear and transparent manner the best use of
investment dollars, and to reallocate existing funding to other services by abandoning existing services
and assets when and where it is in the best interests of the community. This Discussion Paper, will deal
with the issue of debt-financing of capital projects and its impact on the taxpayer and the level of service
provided by the municipality. The Discussion Paper will also deal in summary fashion with related issues,
just to keep things in perspective. Entire books have been dedicated to issues such as this one and this
Discussion Paper is a simplified approach to a complex issue, in the same spirit as the State of the
Infrastructure Report itself. The basic issues, and the policies required to resolve them, are meant to be
understood and to ultimately be part of the discussion with the community on what services it wants, how
much it is willing to pay and in what manner it is willing to pay for them.
Background
There are many reasons that are often cited for the state of the infrastructure in Canada and its
municipalities, and for the crisis that service providers are currently facing. Some of the more common
ones are:
1. Much of the infrastructure, and in particular facilities, were built 30-50 years ago and are now
nearing the end of their useful lives.
2. Many of these facilities were built with grants from senior levels of government through costsharing agreements. Others may have been built with funding from development charges. Either
way, the full cost was often not borne by the City. This led to the misunderstanding that assets
really are the gifts that keep on taking.
3. Replacement costs were seldom (if ever) planned for by appropriate contributions to reserves.
4. Physical location of these facilities, and the services that they provide, may not meet current
demands or expectations.
5. Many municipalities had virtually no tax increases in the 1990s which led to significant cuts in
maintenance budgets, which in turn led to rapid deterioration of the assets.
6. The science of life-cycle analysis was not well developed, well known, well understood or widely
used.
7. Asset management is a fairly new science, and is just now being implemented.
While the above do explain some of the problems municipalities are experiencing today, these premises
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are not necessarily all true or the sole explanations for the state of our infrastructure. There are also
other factors at work such as a public that is not always well-informed on the true cost of services, and
some shorter-term practices on how expenditures are funded without really projecting the long-term
consequences of those decisions. While it is impossible to collect data on the future, it is possible to
project what some of the potential issues might be in the future. With reasonable assumptions come
reasonable projections, and that is the basic premise of the State of the Infrastructure Report:
reasonableness, not accuracy.
As Kierkegaard (Early 19th Century Danish Writer and Father of Existentialism) once said:
Life can only be understood backwards,
But it must be lived forwards.
Discussion
The Facts:
•

The City’s current inventory of infrastructure is deteriorating – slowly but certainly.

•

Deterioration will accelerate and will become increasingly noticeable.

•

Deterioration could ultimately impact level of service, quality of life and in some cases the
environment.

•

The right reinvestment policies, based on sustainability, can reduce long term costs significantly
for the community.

A critical issue that Hamilton will face, as they move towards sustainability of services, is a permanent
and ongoing debt level if they use their traditional approach of borrowing for capital expenditures. The
interest paid for financing this debt imposes a permanent increase in the delivery cost of that service, i.e.
people pay more than they receive, forever. There is a need to review financing strategies of the past
versus new strategies of sustainable funding, in order to ensure that short-term gain does not lead to
long-term pain. The State of the Infrastructure (SOTI) Reports suggest that there may be a need to
differentiate between initial construction of an asset and its replacement, and to develop different policies
based on whether an asset is operational or capital replacement cost intensive.
The SOTI Report 2005, and again in SOTI Report 2006, have both projected the cost of borrowing as a
separate item, using a debt policy for financing capital works rather than a pay-as-you-go (PAYG) policy.
As suggested by City staff, a debenture period of 15 years was used, with an interest rate of 6%. Costs
of borrowing easily add approximately 60% to the actual capital cost of the project. In fact, costs of
borrowing were shown to be as little as 6% and as high as 25% of total annual costs, depending on how
capital intensive the asset was. If interest rates increase, which they might because they are now at
historic lows, these percentages would even be higher.
This can be a complex issue. For example, the City may decide to go forward with a road reconstruction
project, from Street A to Street B, at a cost of $1 million dollars. That project would then be debentured
(i.e. money would be borrowed) and the loan repaid over 15 years at an interest rate of 6%. The impact
on the city’s tax rate for the following year would only be approximately $103,000, which means that taxes
would not go up significantly, and certainly not as much as if the taxpayers had to foot the entire $1
million upfront. So, the taxpayer feels good but is it really to his/her advantage? The overall cost of the
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project under this scenario would be approximately $1,545,000 or a 54% premium because it was debtfinanced. A counter argument could be that this is not a bad thing, when we take into account value of
money, discount rates, Net Present Value, and so on.
There is however another way to look at this. In municipalities, the stock of existing infrastructure far
outweighs any new and additional infrastructure built in any given year, usually by a ratio of 98% existing
to 2% new, or even 99% to 1%. Furthermore, most of this new infrastructure is paid for by developers,
either directly or through development charges, and is therefore at little or no cost to the City. Therefore,
it is reasonable to assume that municipalities are by far mostly engaged in the business of rehabilitating
or replacing existing infrastructure at its own cost, i.e. re-investing in infrastructure.
Based on the example of the road reconstruction project described previously, it would make sense that
the City would have a number of road reconstruction projects in any given year. It could also be argued
that the sum of all of these annual projects could in fact be called an annual road reconstruction program
with a dedicated annual amount, say for example $10 million/year. Just like for the single project, the
cost of the program in the first year would obviously present a very attractive picture in terms of the
impact on the following year’s tax bill. The taxpayer would only be liable for a tax increase to cover the
annual repayment amount (in this case just over $1 million dollars) and yet received $10 million dollars of
paved roads. However, this is not the panacea that it appears to be. Assuming that the program remains
at $10 million/year as the sustainable amount of expenditure on roads, the program costs will eventually
stabilize at $15.5 million/year after 15 years, and will remain at that cost forever. This means that
taxpayers will pay $15.5 million in taxes every year, forever, and yet only receive $10 million of value,
also forever. In other words, the community will pay a 55% premium for services received, forever. The
figure below illustrates this concept, which is really a graphic representation of short-term gain for longterm pain:
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For purposes of the SOTI Report 2005, financing costs of capital were included as a separate line item; a
surcharge rate of 50% was added, which reflects roughly the borrowing cost at 6% per annum with a
debenture period of 15 years. For purposes of the SOTI Report 2006, financing costs were actually
calculated at 6% per annum with a debenture period of 15 years. This cost could easily increase with
slightly higher interest rates, or by using a more traditional debenture period of twenty years or more.
Exceptions were water, wastewater and storm assets, where financing charges were estimated at 20%
(instead of 50%) as a result of significant efforts and commitment to pay-as-you-go as much as possible;
and Transit where no borrowing costs were shown, as advised by City staff. Current debt levels were not
incorporated in our analysis.
The assumptions that were made in the SOTI Reports could be considered conservative and have a
tendency to slightly overstate the debt load. However, the interest rate used (6%) is at the low end of
what interests have been historically and the City is open to higher costs of borrowing if current practices
are maintained. It also should be noted that the SOTI Report was not a detailed financial exercise but a
“skunkworks” to identify trends and potential issues in the future. The SOTI Reports included options and
variables for re-investment, and still serve to illustrate the following:
1. The true cost of capital.
2. The permanent debt levels as the City moves towards sustainable funding levels, unless the City
changes the way capital is financed.
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3. The impact that small strategic investments have over the long-term, especially in terms of timely
and significant Operations and Maintenance activities.
4. The serious negative impact of interest payments, i.e. considerable resources taken away from
other re-investments that can have negative social impacts and actually reduce future choices.
5. The fact that interest costs can be the single largest expenditure (other than the actual capital
cost) once a project or program has been approved.
Our financial models tracked these costs separately in order to determine the potential savings to the
community if reliance on capital financing was completely abandoned thereby increasing the amount of
net capital available for infrastructure re-investment. The overall cost of perpetual debt is estimated at up
to 35% of overall expenditure on a given asset class, which means that rate or levy costs could be
reduced by that amount if there was no reliance on capital financing. The downside of course is that
rates or levies would need to rise more quickly in the first few years, or expenses reduced or delayed if
feasible and the money transferred to reserves. During that time, reserves would be built up or funding
directed to the current deficit as the City moves towards PAYG. Regardless, the benefits in the long run
would be significant.
As was shown previously, capitalization of expenditures has a positive impact on the short-term but such
a practice has a detrimental impact in the longer-term. The premium paid for interest charges eventually
reduces the amount of monies available on a net basis over the long-term. This will either result in
investments that are non-sustainable if gross spending is capped with net spending being inadequate; or,
it increases the overall cost to the community as a result of interest payments in perpetuity if net capital
spending is to be at sustainable levels. Either end-result is not favourable to the community.
The current practice of using debt-financing for capital expenditures, and even the type of expenditures
that have traditionally been considered as capital projects, should be reviewed when establishing
sustainable re-investment levels. Sustainable levels of re-investment in infrastructure are significantly
different philosophically from the more traditional one-time investments that have been used in the past
on an individual project basis rather than on a program basis. In the eighteenth century, British
philosopher David Hume developed what is now referred to as the Hume Theory: what "is" does not imply
what "ought" to be. In this case, it is very appropriate since merely looking at how something is currently
done does not mean that it is the right thing to do or that it should continue simply by nature of being.
Communicating results to the public is a major part of the solution. If the public does not fully understand
the issues and the trends, it will be reluctant to support the necessary solutions balancing the need for
increased revenues against a more realistic level of service.
However, because municipal debt is issued to finance items that provide long-term benefits from the
investment (infrastructure), some debt is necessary to share the costs of capital among all generations
that stand to benefit. Clearly, there is a balance between pay-as-you-go and debt financing and that is
why there may be a need to differentiate between original construction of infrastructure and its
subsequent replacement. This is obviously a complex issue that merits more discussion and analysis, as
part of the development of an infrastructure re-investment policy for infrastructure. Therefore, it is
recommended that the traditional practice of using capital (debt) financing in the context of sustainable
levels of funding be reviewed.
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Related Issues for policy development
This list is not meant to be all-inclusive, but only serves to illustrate some of the other related issues that
will need to be dealt with as part of the development of an infrastructure re-investment policy.
•
•
•
•
•
•
•
•
•
•

User fees
Depreciation
Discount rates
Inflation
Debt financing
Re-investment of savings
Financing policies
Investment selection policies
Revenues: pricing and subsidies
Development charges

Other issues/misconceptions
This list is to promote discussion only. The comments are cursory in nature, and again these issues
should be expanded on in the development of an infrastructure re-investment policy.
•

“Taxes did not increase in the 1990s”:
While true, this does not necessarily mean that tax increases at that time would have solved
today’s infrastructure problems. The City might today have sustainable funding levels, but those
extra funds may have simply perpetuated the practices in place at the time. There are more
options in terms of rehabilitation technologies than in the past, plus O&M practices need to evolve
to a more cost-effective level which more realistically incorporates level of service, reliability and
risk management.

•

“We need more money to do more maintenance”:
This may not necessarily be the case. Extra funds may simply perpetuate and expand current
practices. O&M practices need to evolve to a more cost-effective level which more realistically
incorporates level of service, reliability and risk management and life-cycle costing. Alternatives
to preventive maintenance need to be considered, such as reliability-centred maintenance
(RCM).

•

“Reserve funds are for a rainy day”:
This is a misleading statement, which can lead to misuse of reserve funds. Under a Life-Cycle
re-investment plan, those funds are not for unplanned expenditures but are in fact earmarked for
planned interventions and should be monitored as such. The exact timing of these expenditures
may be unknown, but the money will be spent. The window of opportunity and the need can be
projected with a certain degree of accuracy.

•

“User fees are the only fair way to go”:
User fees certainly have a role to play if the user of the service is not to become desensitized to
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the service received. However, total reliance on user fees can also split the community, by
promoting individualism rather than collectivism. This can lead to loss of community spirit, with
the complex consequences that would entail. User fees also have to be affordable, but that does
not negate the need for sustainable funding through subsidies from the general tax base.
Balance is therefore required.
•

“The future will take care of itself”:
The future may take care of itself, but not in a cost-effective manner. The community needs to
take care of its future if it still wants the infrastructure that supports the services it is accustomed
to and that define its quality of life, at a reasonable and affordable cost.

•

“We need to level out the level of expenditure as much as we can”:
The cornerstone of cost-effective sustainable asset management is to spend the money at the
right time on the right asset doing the right thing. This traditional objective of levelling out
expenditures (capital or operating) can force the City to keep assets longer than it should, thereby
increasing life-cycle costs. By the same token, replacing assets too quickly also increases lifecycle costs. That has to be balanced against market forces and capacity to manage projects with
internal and external resources. The real objective should be to use reserves funds as the shock
absorber rather than levelling expenditures, combined with the right window of opportunity.

•

“Infrastructure from new development is free”:
Technically, this statement is substantially correct. Every time a new survey is added to the
system, the infrastructure is generally transferred to the City at no cost. However, these new and
additional assets increase the overall inventory of infrastructure that the City must operate,
maintain, rehabilitate and ultimately replace. Funding for these additional assets should be
immediately included in that year’s budget, since these assets are now a liability. For water as
example, an amount equivalent roughly to four percent of the overall replacement value of this
additional inventory should be added to the water rates annually, if past mistakes of underfunding are to be avoided. The split between operations, capital and reserves will depend on the
asset, and will change over time as these assets deteriorate.

•

“New infrastructure, when not actually installed by the developer, is paid for through development
charges”:
In fact, it is our understanding (per City Finance staff) that development charges (DC) were only
introduced in Hamilton in 1990. Even then, the City failed to maximize DC revenue growth
potential. Prior to that, funding from growth came from lot levies and only covered about 5% of
the cost of new infrastructure.

•

“We have to borrow now because there is an infrastructure crisis”:
Much of our infrastructure is aging and as a result we need to spend more money than we have
in the past. As a result, we have identified a significant funding gap. However, future projections
paint a picture of ever-increasing expenditures of which we have only seen the proverbial tip of
the iceberg with peaking in the next 15-25 years or so. Focusing on today’s gap can lead to
inappropriate fiscal policies and a false sense of security and accomplishment. If we mortgage
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the near future, will there be enough fiscal room left to borrow at even greater levels?
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“When we replace infrastructure, we save money in terms of maintenance”:
Technically, this statement is correct. However, the same logic described previously for
infrastructure from new surveys should apply if the City is to move towards sustainable funding in
a gradual manner. In other words, when we replace infrastructure we should immediately start
putting money away for its eventual maintenance, rehabilitation and replacement.

•

“We save money if we replace everything at the same time when we replace the road”:

Technically, this statement is correct if only the project costs are considered. However, as noted
previously, the cornerstone of cost-effective sustainable asset management is to do the right thing, at the
right time, to the right asset. Although a bit counter-intuitive, some analyses have shown that the
integrated but timely approach can result in 10-30% savings on a life-cycle basis. Premature or delayed
replacement of an asset, or wrong intervention, will most likely increase overall life-cycle costs. Projects
should be determined on the basis of opportunity, condition of asset(s), life-cycle costs and risk
(probability and consequence).
• “We will rely on funding from senior levels of government””
Dependency on permanent budget handouts is risky at best (considering the spotty record of the
past) and it is not conducive to developing pro-active mentalities with regard to financing policies
based on ownership of the infrastructure. Based on current demographics, it would be expected
in the future that senior levels of government will have their own issues to deal with on the social,
health and education fronts. Funding from senior levels of government, even when relied on,
represents only a small fraction of what municipalities need for infrastructure.
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•

“We can’t afford to raise taxes”:
The real question is can the City afford not to. The SOTI Reports clearly highlight that there is a
considerable gap in re-financing infrastructure, and that reliance on debt-financing results in much
higher costs in the future. To avoid paying more for the same service, or receiving less service
for the same price, the least cost option is PAYG. Put another way, if revenues are not at a
sustainable level, then the service is not sustainable and it will eventually either be lost or fall to
an unacceptable level. Of course, the City needs to seek the appropriate, acceptable and
realistic balance between level of service and cost.

•

“We will use alternative/innovative financing”:
In the end, the cost has to be borne by the user, the public-at-large, or a combination of both.
The objective should not be solely to level out expenditures and avoid a huge tax increase; it
should be to adopt the most cost-effective solution to the problems at hand.

•

“We are building a new facility and want to debt-finance it”:
Debt-financing for a new facility (not a replacement) would allow the City to invest today without
suspending its ongoing obligations to re-invest in its infrastructure, since the impact on the budget
would be minimized. However, funding should be immediately increased to operations, capital
and reserves for future life-cycle asset management of this new facility. Furthermore, repayment
costs should not come from reductions to existing budgets unless an LCC analysis determines
that the cuts do not negatively impact the life-cycle costs of existing infrastructure.

Conclusion
The first rule of asset management is: if it's not affordable (i.e. properly funded), then it's not sustainable.
The corollary to that rule is: if it's not sustainable, then the service that the asset provides will eventually
be lost or will fall to an unacceptable level. Some the ideas expressed in this Discussion Paper can be
seen as creating a crisis. In fact, they are meant to encourage discussion and development of sound
financial re-investment policies that reduce life-cycle costs to a minimum, while balancing economic and
social objectives. Such a management plan would in fact be a solution to the infrastructure challenges
that the City will face in the future. In other words, such a plan is in fact meant to manage the crisis
before it occurs, as a result of rapidly deteriorating infrastructure in ever-increasing amounts.
The City offers the majority of the hard services that the community uses. These services require a great
deal of assets and it is incumbent on the City to preserve those assets in a cost-effective manner. Asset
condition has declined as a result of lack of funding and current funding policies, and will continue to
decline even more rapidly in the future if the status quo is maintained. As described, short-term financial
and/or technical solutions are extremely expensive in the long run. As per the previously-referenced
Hume's Law, what "is" is not necessarily what "ought" to be, i.e. what is actually done does not
necessarily reflect what should be done or what the community might actually want to do. As shown in
the SOTI Reports, the best possible use of funding is through a PAYG re-investment policy. This can
take a number of years to implement, but the sooner the City starts the sooner it will reap considerable
benefits. The SOTI analysis clearly illustrates the benefits of starting early, and the cost of not doing so.
This is obviously a complex issue that needs more comprehensive analysis as part of the development of
Hamilton’s infrastructure re-investment policy.
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Recommendations
1. Immediately implement an interim infrastructure re-investment policy with respect to assets
transferred from developers and rebuilt and replacement assets.
2. Develop an infrastructure re-investment policy based on Life-Cycle Costing and other principles
described in this Discussion Paper.
3. Develop the re-investment policy on the basis of programs and not projects.
4. Develop financial policies that strike the right balance between debt and PAYG (example only:
debt-financing for new infrastructure, PAYG for renewal or replacement of existing infrastructure).
5. Develop an implementation plan for the infrastructure re-investment policy (example only:
increase the levy by 2%/year over and above other costs for ten years while making judicious
reductions in assets and possibly services, to achieve full implementation and benefits in ten
years).
6. Review current O&M practices and realign on the basis of a more cost-effective level which more
realistically incorporates level of service, reliability, risk management and life-cycle costing.
7. Develop financial models for future SOTI Reports based on the City’s new infrastructure reinvestment policy. Consider depreciation, discount rates, inflation, and other financial variables
where appropriate.
8. Consider the development of a local Infrastructure Advisory Committee
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Appendix D: Discussion Paper No. 2
Prioritization of Recommendations from SOTI 2005 and 2006
As depicted by the streetscape below, the physical environment provided at the municipal level is
considerable, expensive and expansive, and least of all complex. This physical (or built) environment,
coupled with the social, educational and health environments, define our quality of life and where we
choose to live, work and play. This physical environment requires upkeep in order to allow services to be
provided at a reasonable and affordable cost. However, these services are not sustainable without
sustainable funding. The City of Hamilton has taken the bold initiative of producing a State of
Infrastructure (SOTI) Report in 2005, followed by another in 2006. These reports confirm what was
already known, i.e. that municipal infrastructure is aging rapidly and is in dire need of significant
investment. The other part of this equation is that services and associated assets also need to be
revisited, in order to achieve a proper balance between services and affordability, expectations and
willingness to pay, i.e. the balance between wants and needs. This Discussion Paper will review the
2005 and 2006 SOTI recommendations, and will recommend the primary and priority next steps for the
City to take on its ongoing journey to sustainability. Some of the thoughts contained in this paper are
expanded on in Discussion Paper No. 2 on Debt-Financing.
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Basic Questions:
With this second SOTI Report, there are enough issues on the table that this is an opportune time to start
developing long-term policies and implementation plans. This will require some tough decisions to be
made, both at the service level and the asset level. However, the current situation is clearly
unsustainable in the long term and if the funding is unsustainable, then the service is unsustainable. The
City is not in a crisis yet, but now is the time to develop a management plan that considers the future in a
rational and strategic way.
There are a number of issues that will have to be considered when the City decides to proceed with the
next steps of re-investing in their infrastructure. These are considerations only, since the next steps are
basic and need to occur regardless. Some of these are:
•

What does City Council see/want as a priority?

•

What does the Public see/want as a priority?

•

What does the Public Works Department see/want/need as a priority?

•

What are the other ongoing initiatives that need to be considered and tied into, such as the Waste
Management Revenue Plan, Transit Master Plan, Facilities Condition Assessment Report, etc.

•

How could operational reviews/business cases be part of the asset management process?
example,
o

O&M programs

o

Rehab programs and associated technologies
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Recurring Recommendations
2005 SOTI
1. Review the other assets (transit, open spaces and facilities, fleet, waste management and storm) in
greater detail (similar to water, wastewater and roads) in order to assess all City assets using a
clear and standard methodology.
2. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in future SOTI Reports.
3. Review operating and maintenance practices on a business-case basis, using the Best Practices
published by InfraGuide and other technical documents, and review associated funding levels in
order to ensure that systems are maintained at the least life-cycle cost.
4. Review the use of rehabilitation technologies (i.e. cost vs. impact on remaining useful life for specific
assets) and maintenance programs on a business-case and return-on-investment (ROI) basis. This
could have a significant positive impact on overall costs to the community. This SOTI Report Card,
limited in scope, was generally based only on replacement costs, except for the sanitary wastewater
system.
5. Review the traditional practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditures are achieved, use of capital funding
(and associated interest/debt payments) results in the community paying on average 10-20% more
every year than it receives in actual value (i.e. the difference between the gross and the net
expenditures) as a result of a permanent debt level. There may be a need to differentiate between
original construction of infrastructure and its subsequent replacement. This is obviously a complex
issue that merits more discussion and analysis.
6. Develop an implementation plan for each asset, to move towards sustainable levels of funding (i.e.
in accordance with Question No. 7).
7. Ensure, when additional funding is identified, that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
8. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
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Drinking Water Services
2005 SOTI
1. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more accurate
SOTI Reports in the future.
2. Review operating and maintenance practices on a business-case basis, using the Best Practices
published by InfraGuide and other technical documents, and develop an associated tactical plan. An
example would be to develop a watermain management program, including cost-benefit analysis of
various options such as cathodic protection, rehabilitation technologies, water service materials, etc.
3. Review associated funding levels in order to ensure that systems are maintained at the least lifecycle cost.
4. Review the use of rehabilitation technologies (i.e. cost vs. impact on remaining useful life for specific
assets) and maintenance programs on a business-case and return-on-investment (ROI) basis. This
could have a significant positive impact on overall costs to the community. This SOTI Report Card,
limited in scope, was generally based only on replacement costs, except for the sanitary wastewater
system.
5. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
6. Develop a water main management tactical plan on the basis of least life-cycle cost. Include things
such cathodic protection, valve maintenance, risk management, etc. Further analysis of peak
expenditures related to quantity, type of material and sensitivity analysis with respect to
implementation of aggressive maintenance programs.
7. Review the traditional practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying on average
nearly 7-9% more every year than it receives in actual value (i.e. the difference between the gross
and the net expenditures) as a result of a permanent debt level. There may be a need to
differentiate between the original building of infrastructure and its rebuilding. This is obviously a
complex issue that merits more discussion and analysis. The City’s asset management team has
projected less reliance on traditional capital funding in their future projections, and this has been
reflected in our analysis.
8. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
9. Establish appropriate and measurable Levels of Service and Performance measures, and monitor.
10. Develop relationship between levels of service and cost
11. Develop public policy re: level of service and cost.
12. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
13. Provide regular updates to the SOTI Report Card.
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Wastewater Services
2005 SOTI
1. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more
accurate SOTI Reports in the future.
2. Review operating and maintenance practices on a business-case basis, using the Best Practices
published by InfraGuide and other technical documents, and develop an associated tactical plan.
3. Review associated funding levels in order to ensure that systems are maintained at the least lifecycle cost.
4. Review the use of rehabilitation technologies (i.e. cost vs. impact on remaining useful life for specific
assets) and maintenance programs on a business-case and return-on-investment (ROI) basis. This
could have a significant positive impact on overall costs to the community. This SOTI Report Card,
limited in scope, was generally based only on replacement costs, except for the sanitary wastewater
system.
5. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
6. Review the traditional practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying on average
nearly 6-8% more every year than it receives in actual value (i.e. the difference between the gross
and the net expenditures) as a result of a permanent debt level. There may be a need to
differentiate between the original building of infrastructure and its rebuilding. This is obviously a
complex issue that merits more discussion and analysis. The City’s asset management team has
projected less reliance on traditional capital funding in their future projections, and this has been
reflected in our analysis.
7. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
8. Establish appropriate and measurable Levels of Service and Performance measures, and monitor.
9. Develop relationship between levels of service and cost.
10. Develop public policy relating to level of service and cost.
11. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
12. Provide regular updates to the SOTI Report Card.
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Roads Services
2005 SOTI
1. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more
accurate SOTI Reports in the future.
2. Review operating and maintenance practices on a business-case basis, using the Best Practices
published by InfraGuide and other technical documents, and develop an associated tactical plan.
3. Review associated funding levels in order to ensure that systems are maintained at the least lifecycle cost.
4. Review the use of rehabilitation technologies (i.e. cost vs. impact on remaining useful life for specific
assets) and maintenance programs on a business-case and return-on-investment (ROI) basis. This
could have a significant positive impact on overall costs to the community. This SOTI Report Card,
limited in scope, was generally based only on replacement costs, except for the sanitary wastewater
system.
5. Review the traditional practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying on average
nearly 26% more every year than it receives in actual value (i.e. the difference between the gross
and the net expenditures) as a result of a permanent debt level. There may be a need to
differentiate between the original building of infrastructure and its rebuilding. This is obviously a
complex issue that merits more discussion and analysis.
6. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
7. Perform a detailed analysis to determine more precisely the actual road deterioration should
investments not be made in a timely manner.
8. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
9. Establish and monitor appropriate and measurable Levels of Service and Performance.
10. Develop relationship between levels of service and cost.
11. Develop public policy relating to level of service and cost.
12. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
Provide regular updates to the SOTI Report Card.
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Stormwater Services
2005 SOTI
1. Review the stormwater asset in greater detail, similar to the Water, Wastewater and Roads assets.
2. Review funding options for the storm sewer system, including whether it is appropriate to continue
funding it through existing water and sewer rates or if a different mechanism would be more
appropriate.
3. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more accurate
SOTI Reports in the future.
4. Review operating and maintenance practices on a business-case basis, using the Best Practices
published by InfraGuide and other technical documents, and develop an associated tactical plan.
5. Review associated funding levels in order to ensure that systems are maintained at the least lifecycle cost.
6. Review the use of rehabilitation technologies (i.e. cost vs. impact on remaining useful life for specific
assets) and maintenance programs on a business-case and return-on-investment (ROI) basis. This
could have a significant positive impact on overall costs to the community. This SOTI Report Card,
limited in scope, was generally based only on replacement costs, except for the sanitary wastewater
system.
7. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
8. Review the traditional practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying on average
nearly 6-8% more every year than it receives in actual value (i.e. the difference between the gross
and the net expenditures) as a result of a permanent debt level. There may be a need to differentiate
between the original building of infrastructure and its rebuilding. This is obviously a complex issue
that merits more discussion and analysis. The City’s asset management team has projected less
reliance on traditional capital funding in their future projections, and this has been reflected in our
analysis.
9. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
10. Establish and monitor appropriate and measurable Levels of Service and Performance.
11. Develop relationship between levels of service and cost.
12. Develop public policy relating to level of service and cost.
Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
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Transit Services
2005 SOTI
1. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more accurate
SOTI Reports in the future.
2. Review associated funding levels in order to ensure that systems are maintained at the least lifecycle cost.
3. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
4. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
2006 SOTI
1. In light of the fact that the City’s public transit system receives significant funding from senior levels
of government (subsidies for buses, gas tax, etc.), it is paramount to review these funding levels as
part of the annual budget process and more importantly assess the trend and the security of such
funding.
2. Review funding levels for fleet maintenance activities in order to ensure that components are
maintained at a level that ensures least life-cycle cost.
3. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop, implement and monitor appropriate programs to ensure minimum costs on a
life-cycle basis and not only on an annual basis.
4. Develop appropriate reporting measures to monitor actual costs and compare them to minimum lifecycle costs on a business-case basis.
5. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
6. Develop and implement a policy that sets the ratio of fare: subsidy at a sustainable and achievable
level.
7. Implement a comprehensive budget structured along service delivery lines, so that service managers
can adequately know what the true total cost of their service is (including asset management,
operations, capital and borrowing costs) and measure their progress towards sustainable funding.
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Corporate Fleet Services
2005 SOTI
1. Review Fleet Services in greater detail, similar to the Water, Wastewater and Roads assets.
2. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more accurate
SOTI Reports in the future.
3. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
4. Review the traditional practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in user departments paying on average
approximately 30% more every year than they receives in actual value (i.e. the difference between
the gross and the net expenditures) as a result of a permanent debt level. There may be a need to
differentiate between the original purchase of a piece of equipment and its replacement. This is
obviously a complex issue that merits more discussion and analysis.
1. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
2006 SOTI
1. Increase annual contributions to the equipment replacement reserve fund in order to avoid deficit
financing in the future.
2. Review fleet maintenance activities and programs in order to ensure that components are maintained
at a level that ensures least life-cycle cost.
3. Develop appropriate reporting measures to monitor actual costs and compare them to minimum lifecycle costs on a business-case basis.
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Waste Management Services
2005 SOTI
1. Review the Waste Management infrastructure in greater detail, similar to the Water, Wastewater and
Roads assets.
2. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more
accurate SOTI Reports in the future.
3. Review operating and maintenance practices on a business-case basis, using the Best Practices
published by InfraGuide where appropriate and other technical documents, and develop an
associated tactical plan.
4. Review associated funding levels in order to ensure that systems are maintained at the least lifecycle cost.
5. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
6. Review the traditional practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying on average
nearly 9% more every year than it receives in actual value (i.e. the difference between the gross and
the net expenditures) as a result of a permanent debt level. There may be a need to differentiate
between the original building of infrastructure and its rebuilding. This is obviously a complex issue
that merits more discussion and analysis. The City’s asset management team has projected less
reliance on traditional capital funding in their future projections, and this has been reflected in our
analysis.
7. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
8. Establish and monitor appropriate and measurable Levels of Service and Performance.
9. Develop relationship between levels of service and cost.
10. Develop public policy relating to level of service and cost.
4. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
2006 SOTI
1. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more
accurate SOTI Reports in the future.
2. Review operating and maintenance practices on a business-case basis, using the Best Practices
published by InfraGuide where appropriate and other technical documents, and develop an
associated tactical plan.
3. Review associated funding levels in order to ensure that systems are maintained at the least lifecycle cost.
5. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
6. Review the current practice of using capital (debt) financing in the context of sustainable levels of
CITY OF HAMILTON
LIFE-CYCLE STATE OF THE INFRASTRUCTURE REPORT
ON PUBLIC WORKS ASSETS – PHASE 2

157

funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying 20-25% more
every year than it receives in actual value (i.e. the difference between the gross and the net
expenditures) as a result of a permanent debt level. See Discussion Paper No 1 for more
discussion and analysis on this complex and multi-faceted issue.
7. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
8. Develop budget management models that take into account the City’s growth (physical and
population base and its associated impact on services and assets) on an annual basis, in order to
do sustainable asset management in the future.
9. Develop appropriate reporting measures to monitor actual costs and compare them to minimum lifecycle costs on a business-case basis.
10. Develop relationship between levels of service and cost.
11. Develop public policy relating to level of service and cost;
12. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
13. Implement a comprehensive budget structure along service delivery lines, so that service managers
can adequately know what the true total cost of their service is (including asset management,
operations, capital and borrowing costs) and measure their progress towards sustainable funding.
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Forestry Services
2006 SOTI
1. Review Forestry in greater detail, similar to the Water, Wastewater and Roads assets.
2. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more
accurate SOTI Reports in the future.
3. Review operating and maintenance practices on a business-case basis, using Best Practices where
available, and develop an associated realistic tactical plan.
4. Review associated funding levels in order to ensure that assets are maintained at the least life-cycle
cost; develop appropriate reporting measures to monitor actual costs and compare them to
minimum life-cycle costs on a business-case basis.
5. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
6. Review the traditional practice of using capital (debt) financing in the context of sustainable level of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying approximately
40% more every year than it receives in actual value (i.e. the difference between the gross and the
net expenditures) as a result of a permanent debt level.
7. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
8. Establish appropriate and measurable Levels of Service and Performance measures, and monitor.
9. Develop relationship between levels of service and cost.
10. Develop public policy relating to level of service and life-cycle cost.
11. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
12. Develop budget management models that take into account the City’s growth (physical and
population base and its associated impact on services and assets) on an annual basis, in order to
do sustainable asset management in the future.
13. Implement a comprehensive budget structure along service delivery lines, so that service managers
can adequately know what the true total cost of their service is (including asset management,
operations, capital and borrowing costs) and measure their progress towards sustainable funding.
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Traffic Services
2006 SOTI
1. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more
accurate SOTI Reports in the future.
2. Review operating and maintenance practices on a business-case basis, using Best Practices where
available and other technical documents, and develop an associated tactical plan.
3. Review associated funding levels in order to ensure that systems are maintained at the least lifecycle cost; develop appropriate reporting measures to monitor actual costs and compare them to
minimum life-cycle costs on a business-case basis.
4. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
5. Review the traditional practice of using capital (debt) financing in the context of sustainable level of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying considerable
more every year than it receives in actual value (i.e. the difference between the gross and the net
expenditures) as a result of a permanent debt level.
6. Establish appropriate and measurable Levels of Service and Performance measures, and monitor.
7. Develop relationship between levels of service and cost.
8. Develop public policy relating to level of service and cost.
9. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
10. Provide regular updates to the SOTI Report Card.
11. Develop budget management models that take into account the City’s growth (physical and
population base and its associated impact on services and assets) on an annual basis, in order to
do sustainable asset management in the future.
14. Implement a comprehensive budget structure along service delivery lines, so that service managers
can adequately know what the true total cost of their service is (including asset management,
operations, capital and borrowing costs) and measure their progress towards sustainable funding.
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Cemetery Services
2006 SOTI
1. Review Cemetery Services in greater detail.
2. Review operating and maintenance practices on a business-case basis, using Best Practices where
available and other technical documents, and develop an associated tactical plan.
3. Review associated funding levels in order to ensure that systems are maintained at the least lifecycle cost; develop appropriate reporting measures to monitor actual costs and compare them to
minimum life-cycle costs on a business-case basis.
4. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
5. Establish and monitor appropriate and measurable Levels of Service and Performance.
6. Develop a relationship between levels of service and cost;
7. Develop public policy relating to level of service and life-cycle cost.
8. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
9. Provide regular updates to the SOTI Report Card.
10. Develop budget management models that take into account the City’s growth (physical and
population base and its associated impact on services and assets) on an annual basis, in order to do
sustainable asset management in the future.
11. Implement a comprehensive budget structure along service delivery lines, so that service managers
can adequately know what the true total cost of their service is (including asset management,
operations, capital and borrowing costs) and measure their progress towards sustainable funding.
12. Assess the risks of having insufficient funds in the trust funds, and options to reduce that risk.
13. Assess the risks of private cemeteries being transferred to the City should they be abandoned.
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Communal Facilities Services
2006 SOTI
1. Review Facilities and Open Spaces in greater detail, similar to the Water, Wastewater and Roads
assets.
2. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more accurate
SOTI Reports in the future.
3. Review operating and maintenance practices on a business-case basis, using the Best Practices
published by InfraGuide and other technical documents, and develop an associated tactical plan.
4. Review associated funding levels in order to ensure that systems are maintained at the least lifecycle cost.
5. Review the use of retrofitting technologies (i.e. cost vs. impact on remaining useful life for specific
assets) and maintenance programs on a business-case and return-on-investment (ROI) basis. This
could have a significant positive impact on overall costs to the community. This SOTI Report Card,
limited in scope, was generally based only on replacement costs, except for the sanitary wastewater
system.
6. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
7. Review the traditional practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying on average
approximately 21% more every year than it receives in actual value (i.e. the difference between the
gross and the net expenditures) as a result of a permanent debt level. There may be a need to
differentiate between the original building of a facility and its retrofitting/replacement. This is
obviously a complex issue that merits more discussion and analysis.
8. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
9. Establish and monitor appropriate and measurable Levels of Service and Performance.
10. Develop a relationship between levels of service and cost.
11. Develop public policy relating to levels of service and life-cycle cost.
12. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
2006 SOTI
1. Review Facilities and Open Spaces in greater detail.
2. Review operating and maintenance practices on a business-case basis, using Best Practices where
available and other technical documents, and develop an associated tactical plan.
3. Review associated funding levels in order to ensure that systems are maintained at the least lifecycle cost.
4. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
5. Review the traditional practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying on average
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approximately 30-35% more every year than it receives in actual value (i.e. the difference between
the gross and the net expenditures) as a result of a permanent debt level. There may be a need to
differentiate between the original building of a facility and its retrofitting/replacement. This is
obviously a complex issue that merits more discussion and analysis.
6. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
7. Establish and monitor appropriate and measurable Levels of Service and Performance.
8. Develop a relationship between levels of service and cost.
9. Develop public policy relating to levels of service and life-cycle cost.
10. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
11. Perform a detailed analysis to determine more precisely actual deterioration models.
12. Provide regular updates to the SOTI Report Card.
13. Develop budget management models that take into account the City’s growth (physical and
population base and its associated impact on services and assets) on an annual basis, in order to
conduct sustainable asset management in the future.
14. Develop appropriate reporting measures to monitor actual costs and compare them to minimum lifecycle costs on a business-case basis.
15. Implement a comprehensive budget structure along service delivery lines, so that service managers
can adequately know what the true total cost of their service is (including asset management,
operations, capital and borrowing costs) and measure their progress towards sustainable funding.
16. Develop better ways to determine O&M costs as a percentage (%) of replacement costs.
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Corporate Facilities Services
2005 SOTI
1. Review Facilities and Open Spaces in greater detail, similar to the Water, Wastewater and Roads
assets.
2. Determine an appropriate percentage (%) of replacement cost to be used for optimum funding of
operation and maintenance activities for specific assets. This will assist in developing more accurate
SOTI Reports in the future.
3. Review operating and maintenance practices on a business-case basis, using the Best Practices
published by InfraGuide and other technical documents, and develop an associated tactical plan.
4. Review associated funding levels in order to ensure that systems are maintained at the least lifecycle cost.
5. Review the use of retrofitting technologies (i.e. cost vs. impact on remaining useful life for specific
assets) and maintenance programs on a business-case and return-on-investment (ROI) basis. This
could have a significant positive impact on overall costs to the community. This SOTI Report Card,
limited in scope, was generally based only on replacement costs, except for the sanitary wastewater
system.
6. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
7. Review the traditional practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying on average
approximately 21% more every year than it receives in actual value (i.e. the difference between the
gross and the net expenditures) as a result of a permanent debt level. There may be a need to
differentiate between the original building of a facility and its retrofitting/replacement. This is
obviously a complex issue that merits more discussion and analysis.
8. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
9. Establish and monitor appropriate and measurable Levels of Service and Performance.
10. Develop relationship between levels of service and cost.
11. Develop public policy relating to level of service and life-cycle cost.
12. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
2006 SOTI
1. Review Corporate Facilities in greater detail.
2. Review operating and maintenance practices on a business-case basis, using Best Practices where
available and other technical documents, and develop an associated tactical plan.
3. Review associated funding levels in order to ensure that systems are maintained at the least lifecycle cost.
4. When additional funding is identified, ensure that a portion of this funding is for additional staff to
successfully develop and implement the required asset management plans.
5. Review the traditional practice of using capital (debt) financing in the context of sustainable levels of
funding. When sustainable levels of funding and expenditure are achieved, use of traditional capital
funding (and associated interest/debt payments) could result in the community paying up to 50%
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more every year than it receives in actual value (i.e. the difference between the gross and the net
expenditures) as a result of a permanent debt level. There may be a need to differentiate between
the original building of a facility and its retrofitting/replacement. This is obviously a complex issue
that merits more discussion and analysis.
6. Develop a link between future SOTI Reports and the City’s State of the Environment Report.
7. Establish and monitor appropriate and measurable Levels of Service and Performance.
8. Develop a relationship between levels of service and cost.
9. Develop public policy relating to level of service and life-cycle cost.
10. Engage the community in discussing the true cost of assets and services. Match service levels with
public expectations and willingness/ability to pay.
11. Perform a detailed analysis to determine more precisely actual deterioration models.
12. Provide regular updates to the SOTI Report Card.
13. Develop budget management models that take into account the City’s growth (physical and
population base and its associated impact on services and assets) on an annual basis, in order to do
sustainable asset management in the future.
14. Develop appropriate reporting measures to monitor actual costs and compare them to minimum lifecycle costs on a business-case basis.
15. Implement a comprehensive budget structure along service delivery lines, so that service managers
can adequately know what the true total cost of their service is (including asset management,
operations, capital and borrowing costs) and measure their progress towards sustainable funding.
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Recommended Next Steps in 2007
1. Implement a policy of annual funding increases for new assets.
The first priority is to Stop the Slide, (i.e. to stop repeating the mistakes of the past). Too often new
assets are received by the municipality either at no cost (such as those from developers) or at a
fraction of the actual construction cost (such as those subsidized by grants or cost-sharing
programs). These assets are not free or cheap, but in fact are the gifts that keep on taking. There is
a need to developing budget management models that take into account the City’s growth (physical
and population base, and its associated impact on services and assets) on an annual basis. These
new funds would go to increase operating, capital and funding to reserves for future upgrading,
rehabilitation and ultimately replacement of the asset. Guidelines would be 4%, 6% and 10% of the
replacement cost for underground, facilities and roads assets respectively. These percentages are
guidelines only, and will need to be refined though further analysis. This policy also applies to assets
that have just been replaced, again to ensure that sustainable funding is in place for the future.
2. Develop and implement an analytical model that incorporates alternatives, levels of service, risk
management, project ranking, etc. to assist in the development of the ten-year Capital budget.
This will allow the department to start developing tactical plans that will be incorporated in the midterm capital and operating budgets, and establishes links between a service and the true life-cycle
cost of delivering that service through appropriate assets.
3. Water and Wastewater Systems: continue with the rate increases as per the Sustainability Plan.
4. Stormwater System: develop a policy report on funding options for the stormwater system.
5. Roads: implementing the proposed increases in spending on roads to maintain the desired overall
level of service. Expand the tactical analysis currently being completed on the LINC & RHVP to
include as a minimum the Major Arterials within the City.
6. Facilities and Forestry: Rationalize asset management alternatives.
These two assets are simply unsustainable as a result of a large gap in funding, and there appears to
be limited understanding and acceptance of the actual level of under-funding. Expectations appear
to be much higher than what is actually achievable, and as a result there is a relatively urgent need
for rationalization. The review should include assets to be kept and assets to be disposed of,
services to be kept/reduced or relocated, sources of revenue enhancement, etc. This high-level
review would allow for the right public policies to be developed and for public consultation to occur.
7. Fleet: Increase contributions to reserves for replacement to a sustainable level.
Fleet Services is very close to being sustainable. Considerable cost-savings are possible with a
slight upward adjustment to contributions to reserves.
8. Cemeteries: Develop a management plan to increase contributions to reserves, to increase revenues
and to reduce the subsidy from the levy.
Cemetery Services are just about sustainable but still rely on a significant subsidy from the levy. A
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Recommended Next Steps in 2007
slight increase to contributions to reserves will close the gap for future replacement of the facilities.
There is also a need to develop a management plan to increase revenues in the future, which in and
of itself increases revenues to the trust funds and reduces the subsidy from the levy. The third
initiative would be to assess the risk of private cemeteries defaulting and being transferred to the
City.
9. Waste Management: Increase contributions to reserves, for future rehabilitation and replacement of
the facilities
Waste Management is currently in the process of building a number of facilities over the past (and
over the next) few years. There will be a need for a new landfill site sometime in the relatively future.
There is a need to start planning for replacement of these facilities, and the sooner the better in light
of the high-cost of these assets. The results of the SOTI Report should be incorporated in the
ongoing study of cost-recovery for services by Waste Management.
10. Public Transit: Develop a Financial Plan tied to the recent Transit Master Plan, to implement desired
level of service
11. Traffic Services: Increase contribution to reserves
12. General:
o

Initiate the process of developing performance measures/Level of Service at the strategic, tactical
and operational levels, to allow for development of an Asset Management system that is
measurable and forward-looking.

o

Analyse options with respect to debt-management (see Discussion Paper No. 1 for more details),
and develop related public policy.

o

Develop management plan to implement sustainable funding on an asset by asset basis, with a
view to full sustainable funding in the next decade.

o

Initiate review of operating departments in terms of maintenance programs; evaluate applicability
of new maintenance options such as reliability-centered maintenance (RCM).

o

Develop measurement and reporting requirements for monitoring O&M costs to minimize lifecycle costs, in consideration with risk management and level of service.

o

Implement a comprehensive budget structure along service delivery lines, so that service
managers can adequately know what the true total cost of their service is (including asset
management, operations, capital and borrowing costs) and measure their progress towards
sustainable funding.

o

Engage the community in discussing the true cost of assets and services. Match service levels
with public expectations and willingness/ability to pay.
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