
 

 

 

 

 

 

  

Asset Management Plan 

 

 

 

Township of Madawaska Valley 

 

 

 

 

 

 

D.M. Wills Project No. 13-4458 

 

 

 

 

 

 

 

 

 

 

 

 

 

D.M. Wills Associates Limited 
PARTNERS IN ENGINEERING 

 

 

 

 

Peterborough 

North Bay 
 

December 2013 

 

 



Asset Management Plan -  2013 

Township of Madawaska Valley 

 

D.M. Wills Associates Limited   Page ii Project Number 13-4458 

 

Table of Contents 
Executive Summary ................................................................................................................. 1 

1.0 Introduction ................................................................................................................... 3 

1.1 Location .......................................................................................................................... 3 

1.1 Population ....................................................................................................................... 3 

1.2 Purpose of an Asset Management Plan ..................................................................... 4 

1.3 Evaluation of the Asset Management Plan ............................................................... 5 

1.4 Approach........................................................................................................................ 6 

2.0 State of Local Infrastructure ........................................................................................ 10 

2.1 Roads ............................................................................................................................. 11 

2.2 Buildings ......................................................................................................................... 13 

2.3 Vehicles ......................................................................................................................... 16 

2.4 Machinery and Equipment ........................................................................................ 18 

2.5 Water & Wastewater Systems .................................................................................... 18 

3.0 Levels of Service .......................................................................................................... 22 

3.1 Issues and External Trends Affecting Levels of Service ........................................... 23 

3.2 Current Performance .................................................................................................. 24 

4.0 Asset Management Strategy (Best Management Practices) .................................. 26 

4.1 Roads ............................................................................................................................. 26 

4.1.1 Roads Best Management Practices .................................................................. 26 

4.1.2 Preservation Management Approach .............................................................. 27 

4.1.3 Application of Preservation Management Approach - Roads ..................... 30 

4.1.4 Capital Expenditures for Roads .......................................................................... 30 

4.1.5 Maintenance Expenditures for Roads ............................................................... 32 

4.2 Storm Sewer Management Strategy ......................................................................... 33 

4.3 Wastewater Best Management Practices ................................................................ 34 

4.3.1 Capital Expenditures for Sanitary Sewers (Wastewater) ................................. 35 

4.4 Water Best Management Practices ........................................................................... 36 

4.4.1 Capital Expenditures for Water ........................................................................... 39 

4.5 Building Best Management Practices ....................................................................... 40 

4.5.1 Capital Expenditures for Buildings ...................................................................... 40 

4.6 Vehicles Best Management Practices ...................................................................... 41 

4.6.1 Capital Expenditures for Vehicles ...................................................................... 42 

4.7 Prioritization of Projects................................................................................................ 42 

4.8 Integrated Capital Planning ...................................................................................... 43 



Asset Management Plan -  2013 

Township of Madawaska Valley 

 

D.M. Wills Associates Limited   Page iii Project Number 13-4458 

 

4.9 Procurement Methods ................................................................................................ 43 

4.10 Risks to the Asset Management Plan .................................................................... 44 

5.0 Financing Strategy ...................................................................................................... 44 

5.1 Overview ....................................................................................................................... 44 

5.2 Alternative Financing Strategy .................................................................................. 46 

5.3 Assumptions .................................................................................................................. 47 

5.4 Consumer Price Index versus Construction Cost Indexes ...................................... 48 

5.5 Financial Strategy and Capital Expenditure Notes................................................. 49 

 



Asset Management Plan -  2013 

Township of Madawaska Valley 

 

D.M. Wills Associates Limited   Page 1 Project Number 13-4458 

 

Executive Summary 

The Township of Madawaska Valley (the Township) is a rural municipality with three 

urban/semi-urban centres, Barry’s Bay, Wilno and Combermere, that has and is 

anticipated to experience minimal growth.  The Asset Management Plan (Plan) was 

prepared with the intent to maintain and improve the existing inventory of municipal 

infrastructure consisting of 261 km of roads, water, wastewater and storm water 

services, 40 major buildings or building complexes, several vehicles, recreational 

facilities and other machinery and equipment.  

 

The estimated current (December  2012) Net Book Value of the Township’s infrastructure 

is approximately $ 29.4 M.  Roads, Water/Wastewater/Stormwater infrastructure, 

buildings and vehicles, the primary assets covered by the Plan, represent $ 28.8 M of the 

total net book value as detailed in the table below. 

 

Asset 

Net Book Value 

 (Dec. 2012) 

Replacement Cost 

(2013) 

  $ M $ M 

Roads $ 11.8 $ 56.0* 

Vehicles $ 2.1 $ 5.0 

Buildings $ 13.6 $ 15.3 

Water, 

Sanitary and 

Storm Sewers 

$ 1.3 $ 1.6 

TOTAL $ 28.8 $ 77.9 
* from 2013 Road Needs Study 

 

The annual requirement to finance the amortization of current capital assets ranges 

from $2.5 to 3.3 million (General Capital and Water/Wastewater), excluding reserve 

transfers and long-term debt repayment, over the period of the Plan (2014-2023).  

 

The annual requirement to maintain current capital assets ranges from $2.0 to 2.3 million 

(General Capital and Water/Wastewater), excluding reserve transfers and long-term 

debt repayment, over the period of the Plan (2014-2023).  

 

The Plan provides a detailed inventory of the assets, the current book value, an 

evaluation of the state of infrastructure and recommended improvements and the 

associated costs for sustaining and improving the existing infrastructure. 

 

The intent of the Plan is to support the Township in maintaining prescribed standards for 

maintenance and repair and provide guidance for initiating and budgeting capital 

improvement activities. The standards are set out in Appendix B as the Levels of Service.  
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The Township’s capital assets will be maintained through a financial strategy that 

optimizes the application of local financial resources.  The Plan targets to address 

current deficiencies with respect to roads based on priorities established through the 

roads management studies. Other capital requirements will be funded on an as 

needed basis in order to meet the prescribed Levels of Service. The Township will 

consider debt financing to supplement municipal funds derived from property taxation 

but only to the limit of a low risk financial indicator category. The Township will also 

gradually increase the annual taxation level with a goal of not to exceed 2% per 

annum however it is recognized that extenuating circumstances may require more 

significant tax increases.  

 

This Asset Management Plan is recognized as a dynamic plan for consideration and 

implementation with the annual budgeting practices.  The Plan has been endorsed by 

Township of Madawaska Valley Council as a starting point for a holistic approach to 

asset management within the Township.  As such, the Plan will be subject to revision as 

the Township begins to work within the Plan and identify specific challenges and/or 

opportunities for improvements.  The Plan will receive a comprehensive review every 

four years, with each new term of council, however, it is anticipated that in the first two 

years of application the Plan may be subject to revision on an as required basis.  

 

Further, updates to the Plan shall be undertaken to incorporate updated infrastructure 

condition assessments and expenditure requirements. 

 

The Township of Madawaska Valley wishes to acknowledge the support of the Ministry 

of Agriculture, Food and Rural Affairs (OMAFRA) in its financial support for development 

of the Asset Management Plan.  The views expressed throughout the Asset 

Management Plan represent those of the Township of Madawaska Valley and do not 

necessarily reflect those of OMAFRA. 

 
 
 
  



Asset Management Plan -  2013 

Township of Madawaska Valley 

 

D.M. Wills Associates Limited   Page 3 Project Number 13-4458 

 

1.0 Introduction 

1.1 Location 

The Township of Madawaska Valley is located east of Algonquin Park and west of the 

City of Ottawa, along the Highway 60 corridor, in Renfrew County.  The Township is 

largely rural with several urban settlement areas within the Township, the largest being 

Barry’s Bay, Wilno and Combermere.  A map showing the location of Madawaska 

Valley is located below.1   

Figure 1: Location of Madawaska Valley 

 

1.1 Population  

The population of Madawaska Valley is relatively 

stable with no significant growth expected over the 

next census period (see Table 1.2).  The population 

has in fact decreased over the last 10-year period. 

                                                 
1 Statistics Canada. 2012. GeoSearch. 2011 Census. Statistics Canada Catalogue no.  92 -142 -XWE. Ottawa, Ontario. 

Data updated October 24, 2012.  
http://geodepot.statcan.gc.ca/GeoSearch2011 -GeoRecherche2011/GeoSearch2011 -
GeoRecherche2011.jsp?lang=E&otherLang=F   
(accessed 2013 -11 -04)   
2 Statistics Canada. 2007.  Madawaska Valley, Ontario (Code3547030) (table).  2006 Community Profiles. 2006  Census. Statistics 

Canada Catalogue  no.  92 -591 -XWE. Ottawa. Released  March  13,  2007.  
http://www12.statcan.ca/census - recensement/2006/dp -pd/prof/92 -591/index.cfm?Lang=E  
(accessed November 4, 2013).  

Table 1.2 : Population Change2 

2011 Population 4,282 

2006 Population 4,381 

2001 Population 4,406 

2006-2011 Population Change 

(%) 

-2.3 

2001-2006 Population Change 

(%) 

-0.6 

2001-2011 Population Change 

(%) 

-2.8 

http://geodepot.statcan.gc.ca/GeoSearch2011-GeoRecherche2011/GeoSearch2011-GeoRecherche2011.jsp?lang=E&otherLang=F
http://geodepot.statcan.gc.ca/GeoSearch2011-GeoRecherche2011/GeoSearch2011-GeoRecherche2011.jsp?lang=E&otherLang=F
http://www12.statcan.ca/census-recensement/2006/dp-pd/prof/92-591/index.cfm?Lang=E
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1.2 Purpose of an Asset Management Plan 

The quality of life residents enjoy is directly related to the condition of municipal 

infrastructure. All taxpayers and residents are in fact, shareholders of the assets that 

make up municipal infrastructure and therefore have an interest in how they are 

maintained. Asset management planning allows municipalities to inventory and assess 

the condition of their assets and plan for their long-term maintenance and 

replacement. The Province has mandated the preparation of asset management plans 

as a prerequisite to seeking provincial capital funding. This Plan will aid the Township in 

making appropriate financial decisions and investments as part of their annual 

municipal budget decisions. Financial planning will require municipalities to examine a 

full range of financing and revenue generation tools including user fees. 

 

This Plan is to serve as a guidance document for the Township’s use in developing its 

annual budgets and long-range financing requirements as well as in the development 

of tax levy rates, development charges and other related revenue generators. This Plan 

is not intended to replace normal budgeting procedures but rather to support 

budgeting decisions and assist in ensuring the long-term viability and financing of the 

Township’s largest and most costly assets. 

 

Well-maintained infrastructure is important to the growth and development of the 

Township as set out in the vision and policies of the Township’s strategic plan.  

 

In May 2010, the Township of Madawaska Valley completed an Economic 

Development Strategic Plan for 2010-2014.  Among other things the plan identified the 

need to “develop infrastructure to support environmentally responsible and planned 

future industrial, commercial and residential development”.  Economic Development 

Strategic Plan, 2010-2014, Millier Dickinson Blais, May 2010 

 

Good roads facilitate the movement of goods, the provision of services, notably 

emergency services and the transportation of people to work, school, recreation and 

other facilities. Good roads are essential to attracting economic development in the 

transport of commodities to market or providing access to tourism and other amenities 

the Township has to offer.  

 

The availability of safe drinking water and related wastewater collection and treatment 

facilities in the Town of Barry’s Bay is also imperative in supporting a viable community 

and promoting economic prosperity. 

 

The state of local infrastructure also reflects on the image of the Township to its residents 

and visitors. Poorly maintained infrastructure conjures a negative image and may 

detract from investment in the Township as people question the value for money they 

receive in the poor quality services.  
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This Plan appropriately focuses on those assets of the Township that represent the 

greatest financial demand on the Township and its residents.  The following asset 

categories are included in this Plan for the Township of Madawaska Valley: 

 

¶ Roads 

¶ Water, Wastewater, and Stormwater Infrastructure 

¶ Buildings 

¶ Vehicles  

 

The Plan for the Township of Madawaska Valley is intended to cover the period 2014-

2023. The document will be used as a working tool for capital expenditure decisions on 

an ongoing basis, particularly in the preparation of the municipal capital budget. The 

Plan identifies key expenditures thatare anticipated in each year of the 10-year period 

of the Plan.  

 

1.3 Evaluation of the Asset Management Plan 

As part of the Plan, Levels of Service have been developed for each of the asset 

groups identified in the Plan.  The Levels of Service are considered the ‘expectation’ or 

‘target’ for management of the various assets.   The Levels of Service also provide a 

measuring stick for which the Township can assess the relative success of their 

management practices, financial investment and overall the suitability and outcomes 

of the Plan. 

 

A comprehensive review of the Plan shall be undertaken every four years, as a 

minimum, or on an as required basis.  Review of the Plan will include an update to the 

existing state of infrastructure inventory and condition through such activities as the 

regular OSIM reporting and Road Needs Studies, or other asset reviews as detailed in 

the Plan.  The updated condition information will be used to both update the Plan’s 

financial forecasts relative to capital expenditure needs as well as assess the assets’ 

condition against the specified Levels of Service.   

 

As an example, the average road network condition rating shall be calculated with 

each Road Needs Study.  The calculated average condition rating will be compared 

against the Levels of Service expectations or ‘target’ value and an assessment made as 

to whether revisions to the Plan are required to meet the required Levels of Service.  

Alternatively, adjustments to the Levels of Service may be contemplated where 

insufficient funding or alternate priorities exist.  The Plan must remain flexible for the 

Township to respond to the changing needs of its constituents and the infrastructure 

itself.   

 

Asset condition updates will be completed on the frequency as detailed in the Plan, 

e.g. Roads Needs Study every five years, OSIM inspections every two years, building 

reviews every 2 years, etc.  Comparisons to Levels of Service and resulting revisions to 

the Plan will therefore not necessarily be undertaken for all assets, on the same cycle. 
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1.4 Approach 

 

The development of the Asset Management Plan builds on the policies and practices of 

the Township such as: 

¶ PSAB 3150 Inventory 

¶ Tangible Capital Asset By-law 2008-98 

¶ Roads Management Plan (2009 - 2013) (Jp2g Consultants) 

¶ 2013 Road Assessment Summary (D.M. Wills) 

¶ General financial policies of the municipality 

¶ Current practices and technologies used in management and maintenance of 

capital assets 

 

The steps used in developing this Asset Management Plan are summarized in Figure 2 

on the following page.  The process was intended to be broad enough to capture the 

essential ingredients of asset management planning to ensure that the Township 

benefits from the experience of others, while developing a plan that is best suited to 

local needs.   

 

Development of the Plan followed the framework provided by the Ministry of 

Infrastructure document, Building Together Guide for Municipal Asset Management 

Plans.  Phase’s 1a-1d are components of the State of Infrastructure Report; Phases 2a-

2b comprises the Desired Level of Services; while Phases 3a-3c are the components of 

the Asset Management Strategy/Financing Strategy. 
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Phase 1 

Phase1 of the work program involved a review of the infrastructure and assets including 

but not limited to: 

 

Figure 2 - ASSET MANAGEMENT PLAN DEVELOPMENT PROCESS 

Phase 1a: Confirmed inventory of municipal assets and classified sub-types (i.e. 
roads, bridges, equipment, buildings etc.) 

Phase 1b: Determined/confirmed curret book value of assets  

Phase 1c: Determined overall asset condition and estimated remaining useful life of 
assets 

Phase 1 d: Calculated replacement cost (valuation) considering inflation, depreciation  

Phase 2a: Established levels of service & performance measures and options for 
repair and maintenance of assets (risk analaysis) 

Phase 2b: Established corporate financial management policies for capital and 
operational budgeting (debt, user fees, property tax levies) 

Phase 3 a: Developed financial model  (10 years) to project capital and operation 
expenditures for repair, maintenance and replacement of assets 

Phase 3b: Conducted consultation sessions with municipal staff 

Phase 3c: Prepared Asset Management Plan and Financing Strategy per provincial 
protocols 
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¶ A start-up meeting with representatives of the Township.   

¶ Classification of asset types (e.g. roads, bridges, etc.).   

¶ Collection of asset information (from PSAB records, and various asset inventory 

reports)  including: 

Á Asset age, 

Á Historical costs,  

Á Replacement cost, and 

Á Current condition.  

 

Phase 2 

Phase 2 of the work program focused on establishing the desired Levels of Service.  

 

Specifically: 

 

¶ A review of current performance standards and practices in the Township.  

¶ Compliance or lack thereof with regulatory requirements. 

¶ Establishing performance standards, targets and timeframes where they do not 

exist.  

¶ Establishing the useful life in the context of a planning period. The overall 

planning period is10 years. 

¶ Provisions for monitoring. 

¶ Review of the current financial strategies for maintenance and replacement of 

capital assets. 

¶ Comparisons or take advantage of best practices used by other municipalities. 

¶ Creating a desired Level of Service for each of the asset groups based on best 

management practices and comparative municipal practices in Ontario 

 

Phase 3 

Phase 3 of the work program involved the design and establishment of a financial 

model for the Township that provided a financial strategy for Council to implement as 

part of the municipal budgeting process. The model indicates the cost implications for 

the maintenance and ongoing upgrades, improvements and/or replacement of assets 

over the planning period.  

 

The output of the third phase was the preparation of an Asset Management Strategy 

replete with a corresponding financial strategy.  The Strategy outlines the measures 

required to maintain, improve or add to the inventory (new assets) of infrastructure and 

where necessary, to examine options or trade-offs where municipal financial constraints 
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may limit achieving the desired levels of service or performance targets. The associated 

financing strategy focuses on the following components: 

 

¶ Yearly expenditure forecasts for capital planning that addresses maintenance, 

renewal or rehabilitation, replacement of assets as required, disposal, if required 

and the addition of new assets. 

¶  Sources of financing. 

¶  Alternative scenarios where appropriate and the correlation of funding 

(revenue) sources to capital expenditures. 

 

To ensure the consistent evaluation of assets, the inventory assessments were 

completed in accordance with the most current editions of the Inventory Manual for 

Municipal Roads and the Ontario Structure Inspection Manual, in the case of roads and 

bridges.  The Plan gives the Township an understanding of the current condition of the 

infrastructure assets; the current ‘value’ for accounting purposes and the rehabilitation 

requirements of these assets.  In addition, an understanding of the period for 

rehabilitation with a priorities listing is provided. 

 

The completed infrastructure assessments enables the Township to protect and prolong 

the useful life of its infrastructure, identify maintenance, repair and rehabilitation needs 

and provide a basis for a management system for the planning and funding of the 

necessary maintenance and rehabilitation of each system, in accordance with Ministry 

of Infrastructure (MOI) requirements. 
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2.0 State of Local Infrastructure 

 

The following primary assets are included in this Plan: 

 

¶ Roads 

¶ Buildings 

¶ Vehicles 

¶ Water and Wastewater Systems 

 

A summary of the Municipality’s primary assets are illustrated in below. 

 

 

                             
 

                                   
 

     
 

 

 

 

 

 

 

Roads: 

¶ 18 km Paved 

¶ 110 km Surface Treated 

¶ 133 km Gravel / Earth

  

  

Buildings 

¶ Amenities 

¶ Public Works 

¶ Emergency Services 

¶ Municipal Offices 

 

Water/Wastewater Services 

¶ Water Purification 

¶ Waste Water Treatment 

¶ Pumping Stations 

¶ Distribution Network 

¶ Storm Water 
Management 

Vehicles 

¶ 54 Vehicles Total servicing 

o Public Works 

o Emergency Services 

o Recreation 
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2.1 Roads 

The Township undertook a Road Management Plan in 2013 to inventory and assess the 

condition of road infrastructure. 

 

The Township’s complete road infrastructure system spans a total of approximately 238 

km primarily within a rural setting.  The road network includes surfaces ranging from 

earth to high class bituminous (HCB) (asphalt).  The Township has approximately5 km of 

earth roads, 181 km of gravel roads, 49 km of surface treated roads (low class 

bituminous (LCB)), and 2 km of asphalt paved roads (HCB), as summarized in Table 2.1 

below. 

 

 

 

Table 2.1:  Road System Summary 

Road Type Length* 

Current 

Replacement 

Value (2013)** 

Net Book Value 

(as of Dec. 

2012)*** 

Average Asset 

Age / Useful 

Service Life 

(Years) *** 

Gravel (Loose Top Gravel) / 

Earth 
133 $ 21.2 M $ 1.7 M 23/40 

Low Class Bituminous (LCB) 110 $ 29.8 M 
 

 

$ 10.1 

 

 

12/35 

Hot Mix (HCB) 18 $ 5.2 M 33/35 

 Total  261 $ 56.2 M $ 4.3 M  

* From 2013 Road Assessment Summary 

** Calculated based on MTO Road Design Standard for applicable road classification and represents new sub-base, 

base and surface. 

*** Values from PSAB Reporting, as of December 2012 

 

An overall road system adequacy, in accordance with the MTO Inventory Manual for 

Municipal Roads, 1991, has been calculated based on a number of road 

characteristics including: 

 

ü Capacity 

ü Geometrics 

ü Surface Condition 

ü Shoulder and Road Widths 

ü Structural Adequacy 

ü Drainage 

ü Maintenance Demand 

 

The evaluation of the roads is set out in the Road Assessment Summary. 

 

The overall system adequacy for the 2013 Road Needs Assessment is 94%.  Stated 

another way, only 6% of the Township’s roads are considered deficient in their current 
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state. Work on the Township’s road system should focus primarily on preventative 

maintenance and planned replacement. 

 

Recent Road Expenditures/Commitments 

 

The Township of Madawaska Valley continues to make considerable investment into 

their road infrastructure.  Recent road work for the period 2010 -2012 is summarized 

below: 

 

 

 

Year    Road(s) – Work Activity    Cost  

 

2010   Paugh Lake Road, Matcheski Road    $ 574,502 

Base and Surface Reconstruction 

 

 

2011 Airport Rd., Biernacki St.,  

Queen St. Sprucedale Ave.,  

Szczipior St., – Surface Reconstruction   $ 307,635 

 

 Pinecrest Ave. Theresa Trail,  

Bleski Rd. – Full Reconstruction 

 

 

2012 William St., Opeongo Rd. East,  

Wilno North Rd., Lakeshore Dr.,  

Matcheski Rd., Hopefield Rd.,  

Wilowski Rd. – Surface Reconstruction   $ 690,610 

 

 Casey St., Mill St., Sandhill Dr.   

– Full Reconstruction 
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2.2 Buildings 

The Township owns several buildings used for the purposes of public works, recreational, 

and emergency services functions .  A listing of the buildings is included below along 

with the reported 2012 PSAB values and amortization rates. 

 

A visual assessment of all municipal buildings was undertaken in support of 

development of the Plan.  The primary purpose of the assessment was to confirm the 

previously stated replacement values based on type of building and construction 

material.  

 

A secondary goal of the visual inspection was to confirm any immediate (within the 

next 5-10 years) major capital improvements necessary e.g. new roof, foundation 

repairs, etc.  Building equipment i.e. HVAC, and interior finishes/fixtures were not 

considered as part of the review.  

 

An estimate of building values was provided by the Township’s insurance company, as 

part of their annual premium assessment, for the period ending July 31, 2013. 

 

A summary of the Municipality’s buildings inventory is provided in Table 2.3 below. 
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Table 2.3:  Buildings Inventory/Needs Summary 

 

BUILDING 

In 

Service 

Year 

Original Cost* Replacement 

Cost* 

Insurance 

Replacement 

Valuation 

Amortization 

Rate 

Last Year of 

Amortization 

Barry's Bay and Area Public Library 1968 $31,766.00  $188,400.00  $373,200.00  50 2018 

Municipal Office, Township of 

Madawaska Valley 1959 $65,893.00  $480,200.00  $688,900.00  50 2009 

Fire Hall - North Station 1988 $178,479.00  $279,500.00  $476,200.00  50 2038 

Fire Hall - South Station 1972 $44,920.00  $228,700.00  $575,300.00  50 2022 

Municipal Roads Yard #1 1981 $430,368.00  $577,721.93  $827,500.00  50 2031 

Municipal Garage Yard #2 1980 $254,845.00  $645,800.00  $1,011,781.00  50 2030 

Salt Shed-Yard 2 Garage(2) 1980 $31,846.00  $80,700.00  $150,000.00  25 2005 

Compactor Shelter-Bark Lake 1987 $26,048.00  $42,400.00  $55,900.00  25 2012 

Adrian Museum 1983 $24,282.00  $46,600.00  $84,800.00  50 2033 

Barry's Bay Outdoor Rink Building 2002 $55,695.00  $62,100.00  $276,320.00  25 2027 

Barry's Bay Tennis Clubhouse 1989 $0.00  - $58,253.00  0 1989 

Community Hall 1976 $159,070.00  $570,300.00  $574,800.00  50 2026 

Combermere Outdoor Rink 

Building 1985 $126,310.00  $97,300.00  $197,397.00  25 2010 

Golden Years Seniors Centre 1983 $76,598.00  $147,000.00  $243,800.00  50 2033 

Paul J. Yakabuski Community 

Centre 1980 $1,704,824.00  $4,151,400.00  $4,951,100.00  50 2030 

Railway Station Heritage Museum 1890 $1.00  $1.00  $375,200.00  50 1940 

Change House/Restroom 

Wadsworth Lake 1990 $0.00  $10,000.00  $10,603.00  0 1990 

Beach House/Restroom Sunset 

Beach 1986 $0.00  $40,000.00  $39,730.00  0 1986 

Public Warf - Barry's Bay     $38,325.00  $38,325.00      

Public Warf - Comberbere     $38,325.00  $38,325.00      

* Original Cost and Replacement Cost from 2012 PSAB reporting. 

 

A detailed review of each building was not undertaken as part of the state of local 

infrastructure review.  For the purpose of this Plan, generally accepted accounting 

principles, with respect to depreciation of buildings, will be applied in considering the 

fiscal plan for replacement of the Municipalities building assets.   

 

In general, the Township’s building are in good condition with no major capital 

requirements envisioned over the next 10 years.  However, it was noted that re-shingling 

of the Railway Station roof will likely be required within the 10-year period. Regular 

maintenance of all buildings is required.   
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The estimated replacement values as reported for PSAB are compared to the 2013 

Insurance evaluations of replacement value.   It is recommended that Municipality 

adopted the insurance valuations as replacement values as these represent a higher 

(more detailed) level of estimation and should better reflect the true replacement 

costs.    

            

The condition of the Municipality’s buildings shall be reviewed and documented at 

least once every two years (biennial) to identify the need for repairs or upgrades.  An 

inspection of the structural integrity of the buildings shall be undertaken by a qualified 

person every 10 years or as otherwise deemed necessary based on biennial inspection.  

Results of the inspections shall be used to update the Plan as part of the regular Plan 

review. 

 

All buildings related to the water and wastewater infrastructure have been accounted 

for within the estimated replacement costs for the related water/wastewater systems 

and have therefore not been included in the above summary. 
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2.3 Vehicles 

 

The Township owns a fleet of vehicles generally dedicated to public works, recreation 

and emergency services functions.  A listing of the fleet is included below along with 

the reported 2012 PSAB values and amortization rates. 

 

Table 2.4:  Vehicles Inventory 

VEHICLES 
In 

Service 

Year 
Original 

Cost 

Years 

in Use 

(Age) 
Expected 

Useful Life 
Replacement 

Cost ** 

Expected 

Replacement 

Year 

1978 Thompson Steamer*** 1978 $0  35 0 $0  - 

Tampo Wobbly Wheel*  1965 $0  48 15 $0  - 

1969 Thompson Steamer*** 1969 $0  44 15 $ 15,225  2015 

1975 Green Pumper-9649* 1975 $62,422  38 15 $240,000  - 

1977 Martin Tag-a-Long Float* 
No longer in use and will not be replaced 1977 $0  36 15 $0  - 

'"'Mor Bark 8"" chipper''*** 1986 $18,290  27 15 $33,931  2001 

1987 Thompson Steamer*** 1987 $9,215  26 15 $15,000  2002 

1987 Case Loader***  1987 $41,873  26 15 $74,394  2015 

1988 International Tanker-9727***  1988 $74,200  25 15 $126,828  TBD 

Gardner Denver Compressor*** 1990 $18,588  23 15 $28,854  2005 

1990 GMC Pumper Truck-9650***  1990 $154,323  23 15 $239,555  TBD 

1991 Red INTL Tandem/Plow*** 
Utilized at waste site, will not be replaced 1991 $131,461  22 15 $177,028  - 

1995 Red INTL Single axle*** 1995 $139,082  18 15 $177,028  2015 

1996 Red Ford Tandem*** 1996 $131,752  17 15 $180,362  2014 

1990 Blue Ford Garbage Cab 

Ovr*** Fire 1998 $27,000  15 15 $35,990  - 

2002 Ford F250 Diesel 2002 $42,497  11 12 $51,719  2014 

1998 GMC 4x4 With Plow* 2004 $13,119  9 10 $15,249  - 

Toyota Corolla 2005 $21,059  8 10 $23,953  2015 

1994 Freightliner 2001 $131,577  12 15 $163,731  2016 

Kubota lawnmower 2001 $10,404  12 15 $11,861  2016 

1988 Catapillar Compactor 2002 $98,654  11 15 $120,062  2017 

1991 Ford Compactor Truck 2002 $26,460  11 15 $32,202  2017 

2003 International Dump 2002 $173,180  11 15 $210,760  2017 

2000 Ford 4x2 Regular Cab145 2008 $19,812  5 10 $21,132  2018 

1990 John Deere Loader 2004 $56,240  9 15 $65,372  2019 

1996 John Deere 650E Bulldozer 2004 $52,920  9 15 $61,513  2019 

Ford Truck 4 x 4 2007 $29,339  6 12 $32,023  2019 

2006 International Tandem 2005 $176,429  8 15 $200,668  2020 
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VEHICLES 
In 

Service 

Year 
Original 

Cost 

Years 

in Use 

(Age) 
Expected 

Useful Life 
Replacement 

Cost ** 

Expected 

Replacement 

Year 

Olympia Ice Resurfacer 2005 $5,750  8 15 $6,540  2020 

2008 Ford F150 4x4 Red 2008 $23,538  5 12 $25,106  2020 

2008 Ford F150 4x4 Red 2008 $23,758  5 12 $25,341  2020 

2006 John Deere Loader 2006 $131,760  7 15 $146,977  2021 

2006 Freightliner Compactor 2006 $213,800  7 15 $238,492  2021 

2006 Chev 4x4 ¾ Ton 2006 $33,292  7 15 $37,137  2021 

Trackless Sidewalk Plow 2006 $53,060  7 15 $59,188  2021 

2007 Volvo Motor Grader 2007 $212,652  6 15 $232,105  2022 

2007 International Pumper 2007 $271,647  6 15 $296,497  2022 

Brusher Grader 2007 $33,000  6 15 $36,019  2022 

Landini Tractor &  Attachments 2007 $36,132  6 15 $39,437  2022 

Broom/sweeper for Tractor 2008 $9,267  5 15 $9,885  2023 

Sterling Plow Truck 2008 $177,028  5 15 $188,820  2023 

Catepillar Compactor Rebuild 2009 $59,229  4 15 $63,008  2024 

Boom Lift 2009 $14,148  4 15 $15,051  2024 

John Deere Backhoe 2009 $66,700  4 15 $70,956  2024 

2009 Peterbuilt Organic Truck 2009 $246,953  4 15 $262,711  2024 

1996 GMC Cube Van 2009 $15,000  4 15 $18,666  2024 

1988 Champion Grader 1988 $136,453  25 15 $214,507  2025 

1988 Champion Grader-

Betterment-Front end replace 2010 $10,957  3 15 $11,446  2025 

2007 Chev Cube Van 2011 $41,086  2 15 $41,703  2026 

2012 International Tandem Red 2011 $197,497  2 15 $200,462  2026 

2013 International 7400 Garbage 

Truck 2012 $168,091  1 15 $168,091  2027 

2012 International Pumper Red 2012 $289,864  1 15 $289,864  2027 

*   Disposed in 2012 or 2013 

**  Replacement value estimated based 2012 PSAB reports inflated to 2013 $. 

*** Vehicle has surpassed its expected useful life. 

 

The Net Book Value of the Township’s vehicles is approximately $ 2.1 M as per 

December 2012 PSAB reporting.   

 

A detailed review of each vehicle was not undertaken as part of the state of local 

infrastructure review.  For the purpose of this Plan, generally accepted accounting 

principles, with respect to depreciation of equipment, will be applied in developing the 

fiscal plan for replacement of the Municipalities vehicle assets.  Stated another way, the 

Township shall endeavor to plan for replacement of its vehicles once their expected 

useful service lives have been realized, as required.  It is noted that some vehicles 
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experience relatively infrequent use and as such their actual service life is expected to 

exceed the expected useful life (amortization). 

 

Vehicles shall be evaluated annually to assess the residual lifespan of the vehicle and 

compare to the expected useful life.  Results of the evaluation shall be used to update 

the Plan as part of the regular Plan review.  Those vehicles whose expected useful life 

will be realized during the Plan period, 2014 – 2023, have been highlighted in the 

preceeding table.  Replacement of vehicles shall be undertaken on a priority basis. 

 

2.4 Machinery and Equipment 

 

The administration and operation of the Township is dependent on an inventory of 

equipment required for daily administrative, public works, fire, recreation and other 

services. The inventory has varying life cycles and in some cases is technology 

dependent. Computer equipment for example can become obsolescent in a relatively 

short period of time but is crucial to the seamless operation of the many municipal 

services that depend on computer technology. The safety of fire department personnel 

is also a criterion in determining the timing of the replacement and/or upgrade of fire 

equipment. 

 

Given the limited useful life of the machinery and equipment inventory, an assessment 

was not undertaken of the current conditions; however, the Township does have 

service contracts in place for the ongoing maintenance and to this extent benefits from 

an optimal lifespan where not otherwise superseded by changing technology which 

triggers the replacement of particular items.  

 

2.5 Water & Wastewater Systems 

Municipal water and wastewater servicing is provided for the community of Barry’s Bay. 

The municipal water and wastewater systems are owned by the Township of 

Madawaska Valley and operated under contract by the Ontario Clean Water Agency 

(OCWA) – Ottawa Valley Hub. The current service population, for the municipal water 

and wastewater systems is estimated to be approximately 1,055 people. 

 

As part of OCWA’s Quality and Environmental Management System (QEMS) and a 

requirement of their operating and maintenance agreement for the Barry’s Bay Water 

and Wastewater Systems, it is understood that OCWA provides an annual “Major 

Maintenance Forecast” including estimates for future (10-15 year) major maintenance 

and capital costs. As such we have not evaluated required short-term capital 

investment requirements for the water and wastewater systems as part of this report. 

 

A summary of the inventory for major water and wastewater system components is 

provided in the following table with additional information included in the following 

sections. To ensure the Plan is based on providing sufficient funds for future infrastructure 
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replacement, the inventory table includes updated 2013 replacement costs for 

consideration, where the previously stated replacement values (PSAB values) where not 

considered appropriate. 

 

 

Table 2.3:  Inventory of Major Water & Wastewater System Components 

 

Asset Description 
Year Put 

in Service 

Estimated 

Service Life 

Years in 

Service 

Estimated 

Replacement 

Year 

Historical (Original) 

Cost (PSAB) 

PSAB (2012) 

Replacement Cost 

Updated (2013) 

Replacement Cost 

WASTEWATER        

Wastewater Treatment Plant 2012 40 - 50 1 2052 $9,155,582 $8,348,000 $8,348,000 

Main Sewage Pumping Station & 

Forcemain 
1973 50 40 2023 $2,658 $12,556 $300,000 

Peter Street Sewage Pumping 

Station & Forcemain 
1973 50 40 2023 $4,092 $19,334 $200,000 

Opeongo Road Sewage 

Pumping Station & Forcemain 
1973 50 40 2023 $1,921 $9,077 $200,000 

Wastewater Collection System – 

Sewers/Manholes/Services 

1975 

1987/1988 

1992 

60 

38 

25 

21 

2035 

2048 

2052 

$1,308,043 $5,029,200 
$6,750,000 

(15,000 m @$450) 

STORMWATER        

Stormwater Collection System –  

Storm Sewers (9,800m) 
- 60 - - - - 

$2,450,000 
(9800 m @ $250) 

Stormwater Collection System –  

Catch Basins (400) 
- 60 - - - - 

$1,017,500 
(370 @ $2,750) 

WATER        

Water Treatment Plant 2006 40 - 50 7 2046 $3,957,216 $3,930,743 $3,930,743 

Water Storage Tank 1973 60 40 2033 $13,144 $62,100 $500,000 

Water Distribution System – 

Watermains (15,000 m) 

1975 

1987/1988 

1992 

60 

38 

25 

21 

2035 

2048 

2052 

$1,504,250 $5,783,580 
$6,000,000 

(15,000 m @ $400) 

Water Distribution System – 

Hydrants (76) 

1975 

1987/1988 

1992 

60 

38 

25 

21 

2035 

2048 

2052 

$14,825 $57,000 
$342,000 

(76 @ $4,500) 

Water Distribution System –  

Water Services (420) 

1975 

1987/1988 

1992 

60 

38 

25 

21 

2035 

2048 

2052 

- - 
$336,000 

(420 @ $800) 

Water Distribution System –  

Water Meters (560) 
2005 - - - - - 

$252,000 

(560 @$450) 

        

 

Wastewater 

 

The Barry’s Bay Wastewater System primarily consists of the following: 

ü Barry’s Bay Wastewater Treatment Plant (Plant Rated Capacity 1,250 m3/d) 

ü Main Sewage Pumping Station (51.5 L/s) and sanitary forcemain 

ü Peter Street Sewage Pumping Station (15.9 L/s) and sanitary forcemain 

ü Opeongo Road Sewage Pumping Station (6.8 L/s) and sanitary forcemain 

ü Wastewater collection system including gravity sanitary sewers, manholes 

and sanitary service laterals. 
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A major upgrade to the Barry’s Bay Wastewater Treatment Plant was completed in 

2012, at a cost of approximately $8,348,010. The service life for the upgraded 

wastewater plant was previously estimated to be 40 – 50 years (40 years – 2012 

Development Charges Study & 50 years – PSAB). 

 

The wastewater collection system, including the gravity sewers, sewage pumping 

stations and forcemains, was primarily installed in the mid 1970’s (1973 – 1975) with only 

minor infrastructure replacements/upgrades since. Previous estimates of the service life 

for the sewage pumping stations and gravity sewer system were 50 and 60 years 

respectively. Based on information provided by the Township, it is understood that 

existing gravity sewers are primarily Asbestos-Cement (AC) pipes. 

 

Water 

 

The Barry’s Bay Water Supply and Distribution System primarily consists of the following: 

ü Barry’s Bay Water Treatment Plant (Plant Rated Capacity 2,298 m3/d) 

ü Barry’s Bay Water Storage Tank (1,364 m3) 

ü Water distribution system including watermains, valves, hydrants and services 

 

A major upgrade to the Barry’s Bay Water Treatment Plant was completed in 2006, at a 

cost of approximately $3,930,743. The service life for the upgraded water plant was 

previously estimated to be 40 – 50 years (40 years – 2012 Development Charges Study & 

50 years – PSAB). 

 

The water distribution system, including the water storage tank and watermains, was 

primarily installed in the mid 1970’s (1973 – 1975) with only minor infrastructure 

replacements/upgrades since. The service life for the water storage tank and 

watermains was previously estimated to be 60 years. Based on information provided by 

the Township, it is understood that existing watermains are primarily PVC pipes. 

 

Based on review of the Drinking Water Works Permit (#193-201) for the Barry’s Bay 

Drinking Water System and the previous Certificate of Approvals for watermains 

identified therein, it is estimated that the water distribution system is comprised of 

approximately 15,000 metres of watermains. Further to this, it is estimated that 

approximately 86% (12,850 m) of the watermains which make up the water distribution 

system were installed in 1975 with the remainder installed in 1987/1988 (650 m) and 1992 

(1,500 m).  

 

The extent (length) of sanitary sewers making up the existing wastewater collection 

system is considered to be more/less equivalent to the length of watermain within the 

existing water distribution system.  A detailed inventory of the existing sanitary sewers is 

not available. 
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In general, the Township’s water and wastewater systems are in good condition with 

limited capital requirements envisioned over the next 10 years.  Based on the estimated 

60 year service life for underground infrastructure (sewers and watermain) within the 

water and wastewater systems, the theoretical replacement year for the majority of the 

Barry’s Bay underground infrastructure is 2035. To avoid a completely unmanageable 

replacement program at the end of the estimated service life (2035) it is recommended 

that the Township consider planning for a somewhat extensive underground 

infrastructure (sewer & watermain) replacement program between 2025 and 2045. 

 

Stormwater 

 

As detailed in Table 2.3, the Township maintains approximately 9,800m of storm sewers 

with aproximately 400 related catch basins.  A detailed assestment of storm sewer 

condition was not undertaken as part of this Plan development.  Storm sewer 

replacement is generally considered with associated road rehabilitation works.  The 

Township is currently planning a storm sewer camera inspection program.  
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3.0 Levels of Service 

 

The Township of Madawaska Valley has adopted Levels of Service standards as part of 

the development of the Plan.  The Levels of Service standards build from the Minimum 

Maintenance Standards for Municipal Highways, Ontario Reg. 239/02 and various 

applicable water and wastewater legislation and will guide the program for the 

maintenance of roads, buildings, vehicles and water/wastewater infrastructure and 

related facilities in the Township. Appendix B sets out the Township’s Levels of Service 

with the intent of addressing all of the infrastructure classes in this Plan.  

 

The Levels of Service provides a comprehensive approach to the maintenance of 

municipal infrastructure by setting out the objectives (or expectations) to be achieved 

and level of service standards for each class of infrastructure (e.g. roads, vehicles, 

buildings, and water/wastewater). An overall Level of Service Target has been assigned 

for each asset group.  The Target will be used as the measure to assess how the 

Township is doing in meeting the Plan with respect to each of the primary asset groups. 

 

Levels of service provide a measuring stick to ensure that municipal infrastructure is 

maintained to a standard that protects the municipal investment and sustains or 

prolongs the life of roads, buildings, vehicles and other infrastructure. By establishing a 

level of service, the Township will be able to identify the condition of all infrastructure on 

an ongoing basis and undertake measures to repair, upgrade or better all municipal 

assets over their lifespan. The intent of establishing levels of service is also to ensure that 

regulatory requirements are met, notably, the minimum maintenance standards for 

municipal highways (Ontario Regulation 239/02), and the Safe Drinking Water Act.  

 

The levels of service set out a written series of procedures that will guide Council in 

making financial decisions designed to maintain all of the Township’s capital assets to 

the level appropriate for the Township given its relative priorities and minimum legislated 

requirements. The service level standards will ensure the delivery of a quality level of 

services and an appropriate measure of accountability to municipal taxpayers.  

 

The levels of service are organized by the type of asset or infrastructure and a series of 

objectives to be achieved through adherence to specific standards or levels of service. 

In a rural Township, the most significant assets are roads as they are crucial to the 

conveyance of people and goods and services. Council has taken measures to 

improve the condition of the road network through better ditching, brushing, graveling 

and grading; however, careful capital programming will be required to sustain the road 

system over the coming years. Performance targets require the Township to maintain 

capital assets by undertaking repairs immediately or on an as needed basis where 

required and by ditching, brushing and resurfacing roads on a regular cycle. Council 

intends to provide adequate funding of road and bridge improvements to maintain 

these facilities.  Similarly, Council intends to fund their water and wastewater systems to 

ensure compliance with all related legislative requirements and maintain the existing 

water service to the community. 
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The Level of Service document is attached as Appendix B to this Asset Management 

Plan and has been prepared as a standalone supplement in a convenient booklet form 

that can be used by a department head. 

 

The following summarizes the Target Levels of Service for each of the Township’s primary 

Assets: 

 

Roads – Minimum Overall System Adequacy Rating of 90%. 

The Township’s goal is to maintain, as a minimum, an overall system adequacy rating of 

90%.  Road Condition ratings are assigned in accordance with the MTO Inventory 

Condition Manual, 1991. 

 

Vehicles – Utilization Meets or Exceeds Expected Service Life 

Vehicles shall be maintained and operated to ensure they are available for use up to 

and beyond their expected service life.  In other words, vehicles will be utilized over 

their related amortization period, as a minimum. 

 

Buildings – Building Use Exceeds Expected Service Life  

Building maintenance and upgrades shall be undertaken to ensure, as a minimum, the 

expected useful service life of the building is realized, with the goal of using the building 

beyond is useful service life. 

 

Water and Wastewater  -  Meet All Applicable Regulations 

Water and Wastewater investments shall be as required to ensure the long-term 

sustainability of the systems and ensure compliance with the Safe Drinking Water Act 

and other applicable legislation. 

 

3.1 Issues and External Trends Affecting Levels of Service 

 

Various potential and real external trends will put pressure on the Township in meeting 

their desired Levels of Service.  The following external trends are noted as potentially 

influencing future decision making with regard to infrastructure investments and Levels 

of Service.  These shall be considered as the Plan is further developed.  

 

Accessibility Standards:  Existing and future requirements with respect to accessibility 

standards may require upgrades to buildings and facilities which are not currently 

anticipated under the Plan. 

 

Limit Population Growth:  The limited growth in development and population of the 

Township makes it difficult to increase the tax base over time. 

 

Recreational Development: Increased demand and related assessment value for 

waterfront vacation property within the Township could have a positive influence on 
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the overall municipal assessment (tax base). However, with increased recreational 

demands come an increased demand on maintenance of infrastructure and 

potentially providing new/upgraded infrastructure. 

 

Also, an increased municipal assessment puts a financial pressure on existing residents 

as their tax bills continue to rise in the absence of a tax rate increase.  In Madawaska 

Valley, during the period 2009 – 2013, the average overall increase in assessment value 

was 8% per year. Further increases to the tax rate, to assist in funding capital asset 

management, would pose an even greater impact to residents on their tax bill.  

 

Highway Download:  Provincial Highways 60 runs through Barry’s Bay.  The Highway was 

previously downloaded to the Township.  Previous funding programs i.e. the Connecting 

Link Program, provided opportunity for funding of capital improvements to such 

previously downloaded roads.  As of 2013, the Connecting Link Program is no longer 

active and as such there is no committed funding available to support municipalities 

with these specific downloaded highways.  This puts an increased financial pressure on 

the Township Plan. 

 

Regulatory Requirements:  The Township’s Level of Service for its water/wastewater 

infrastructure is directly related to meeting applicable regulatory requirements.  As 

regulatory requirements are subject to change, so too are the Township’s Levels of 

Service for this asset.  The costs associated with such changes to regulatory 

requirements would impose financial pressure on this Plan, both positively or negatively, 

as the case may be. 

 

3.2 Current Performance 

 

A summary of the Township’s current performance against the previously noted Levels 

of Service Targets is included below: 

 

Roads – Minimum Overall System Adequacy Rating of 90%. 

 

As of 2013 the Township’s overall roadl system adequacy rating is 94%.  Road Condition 

ratings are assigned in accordance with the MTO Inventory Condition Manual, 1991. 

 

 

Vehicles – Utilization Meets or Exceeds Expected Service Life 

 

The Township currently has fifteen (15) vehicles which have exceeded their expected 

useful life.  Several of these vehicles have long surpassed their expected lives, and are 

suspected to be used only infrequently.  Replacement of these vehicles may not be a 

priority. 
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An additional twenty-six (26) vehicles will reach there expected useful life over the 

period covered by this Plan, 2014 – 2023. 

Assessment and revision of the expected service life, or modified use or maintenance 

activities, are required to ensure the expected service life is realized and appropriately 

accounted for in the Plan.  This should be considered early in the life of this Plan. 

 

Buildings – Building Use Exceeds Its Expected Service Life  

 

The Township of Madawaska Valley’s building infrastructure is currently in good 

condition overall.   Eight (8) of the Township’s buildings have reached their theoretical 

expected life (amortization). 
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4.0 Asset Management Strategy (Best Management Practices) 

 

The asset management strategy is a series of planned actions designed to sustain the 

prescribed levels of service of the Township. The strategy takes into consideration the 

lifecycle costs of each asset with the intent to ensure that capital funds are available to 

replace the asset by the end of its lifespan. The strategy also provides measures to 

increase the lifespan of the asset and to maintain the value of the asset through its 

lifespan. Best management practices such as a “preservation management approach” 

for roads form part of the strategy.  

 

4.1 Roads 

4.1.1 Roads Best Management Practices 

The key to managing a pavement network is the timing of maintenance and 

rehabilitation activities. This idea evolves from the fact that a pavement's structural 

integrity does not fall constantly with time. A pavement generally provides a constant, 

acceptable condition for the first part of its service life and then begins to deteriorate 

very rapidly. In many cases, maintenance and rehabilitation measures are not taken 

until structural failure or noticeable changes in ride quality become apparent.  This is 

the “fix it once it is already broken” approach. 

The unfortunate consequence of this decision is that maintenance and rehabilitation 

becomes exponentially more expensive over the life of the pavement and is often 

overlooked until the pavement condition reaches a severe state of distress. There is 

opportunity for substantial cost savings when intervention is made before the pavement 

becomes severely compromised; i.e. “fix it before it breaks”.  Figure 4 illustrates the 

underlying principle in support of a preservation management approach to pavement 

infrastructure. The principle also has application to each of the classes of roads 

maintained by the Township. Significant cost savings will result from proactive 

intervention rather than simply waiting as long as possible before performing 

maintenance. The Township of Madawaska Valley, consequently will adopt a 

preservation management approach as a key component to the asset management 

plan for each class of road described as follows.  

Examples of approaches to road maintenance with their associated cost implications 

over the lifecycle of a road are set out in Appendix C to this report and are provided as 

an illustration of the benefit of a “preservation management approach”. 
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Figure 4. Typical Service Life of an Asphalt Pavement 

4.1.2 Preservation Management Approach 

 

A. Gravel Roads 

 

Gravel roads are the most significant and visible asset in the Township. The proposed 

preservation management approach for this class of road is outlined in the following 

Tables.  

 

Table 4.1.2 A–Preservation Management Approach- Gravel Surface 

Action Frequency 

Regrade surfaces to maintain smooth/safe driving 

surface and proper crossfall. 

As needed.  Generally 2-3 

times per year for higher 

volume gravel; 1-2 for lower 

volume. 

Add calcium to tighten surface, retain aggregate 

and reduce dust 

Each spring on all roads or 

higher volume and as 

needed during summer 

months 

Ditching and brushing of right-of-ways to improve 

roadbed drainage and safety 

Complete road network 

every 10 years. 
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Table 4.1.2 B - Capital Activities – Gravel Roads 

Action Frequency 

Add layer (75mm) of granular material to road 

surface  

Every 5 years for gravel roads 

Base and sub-base improvements As needed or as dictated by 

traffic volumes 

Reconstruct/convert to hard top As dictated by traffic volumes 

 

B. Surface Treated Roads 

 

Surface treated roads have a hard wearing surface that must be preserved in order 

to be effective.  Unlike gravel roads, a significant investment has been made in the 

surface and consequently these roads must be managed properly to obtain the 

longest possible service life from the surface.  The Township will employ the following 

preservationmanagement strategy for surface treated roads. 

 

Table 4.1.2 C – Preservation Management Approach – Surface Treated Roads 

 

Activity Age 

(Years) 

Condition 

Rating 

Service Life 

Extension (years) 

Slurry seal 3 8 4 

Slurry seal 6 7 3 

Double surface treatment 10 6 5 

Pulverize and DST 14 <4 8 

 

In addition to the above noted preservation approach, the following best 

management practices will be employed to preserve the surface, extend the 

service life and reduce life cycle costs of surface treated roads: 

 

1. Surface treatment shall be applied to the entire road platform, from “grass to 

grass”, including any shoulders.  This will eliminate grading on surface treated 

roads, which has a tendency to damage the edge of the surface treatment and 

cause premature failure of the surface. 

2. Suitable new technologies will be utilized where they can be demonstrated to 

reduce life cycle costs, such as fibre-reinforced surface treatment.  This 

technology can be used to mitigate reflective cracking when a single or double 

surface treatment is applied over an aging surface.  It can eliminate the need 

for pulverizing the underlying surface in certain situations and can reduce overall 

costs. 

3. Assess drainage and culvert needs prior to any significant renewal or 

rehabilitation strategy and complete any improvements concurrently.  This will 

eliminate the need to cut/excavate a relatively new surface to replace a 

culvert.  
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4. Ditching and clearing (brushing) of the right-of-ways to improve roadbed 

drainage and safety. 

 

C. Asphalt Roads 

 

Asphalt surfaces are the smoothest and most durable hard top surface used by the 

Township however; they are also the most expensive.  Asphalt provides a constant, 

acceptable condition for the initial portion of its service life but then begins to 

deteriorate rapidly as it ages.  Surface defects such as cracking and raveling are 

the first signs of the deterioration.  If left untreated, the pavement will rapidly 

deteriorate to the point where reconstruction is the only option.    A preservation 

management strategy can mitigate this by applying renewal treatments earlier in 

the pavements life before the conditions begin to deteriorate too far.  Table 4.1.2D 

below summarizes preservation management activities to be considered for asphalt 

roads: 

 

Table 4.1.2 D - Rural Asphalt Roads 

Activity Age 

(Years) 

Condition 

Rating 

Service Life 

Extension (years) 

Crack seal 2-6 9 2 

Slurry seal/ Microsurface* 4-8 8 4-6 

Overlay 12-15 6-7 10 

Pulverize and Pave 20-25 <5 20 

Reconstruct 30 <4 30 

*Slurry seal can be used on lower volume paved roads (less than 1000 vehicles per 

day).  For roads with volumes in excess of 1000 vpd, microsurfacing should be used. 

 

 

In addition to the above noted preservation approach, the following best 

management practices will be employed to extend the service life and reduce life 

cycle costs of asphalt roads: 

 

1. Review the condition of other infrastructure, particularly underground 

infrastructure prior to implementing any major renewal or rehabilitation of the 

pavement.  Any repairs or capital upgrades to other infrastructure should be 

coordinated (refer to Section 4.6 for discussion on Integrated Capital Planning).  

This should reduce utility cuts in newer asphalt. 

2. Repair potholes in the surface in a timely fashion to prevent saturation and 

weakening of road base. 

3. Undertake regular shouldering program of rural paved roads to promote proper 

drainage.  Poorly maintained shoulders allow surface water to pond and 

saturate the road base, which weakens the base and leads to cracking at the 

edge of pavements.   
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4. Undertake a ditching program to ensure there is adequate drainage for road 

base on rural roads.  This will reduce the likelihood of structural distresses caused 

by softening of the road base due to poor drainage. 

5. Specify the appropriate type of performance graded asphalt cement for the 

location.   

6. Undertake a clearing program to reduce shading of the roadbed and remove 

roots/vegetation from the road base. 

4.1.3 Application of Preservation Management Approach - Roads 

The preservation management activities detailed in each of the tables above are not 

necessarily intended or required to be completed on each and every road.  Road 

deterioration rates and the type of deterioration will dictate when action should be 

taken and what kind of treatment is most appropriate.  The intention of the above is to 

outline the series of techniques to be considered in an effort to realize and extend the 

useful service life of the road asset for the lowest overall lifecycle cost while maintaining 

the highest overall condition.  As detailed in the life cycle costs analysis presented in 

Appendix C, the preservation management approach to roads is proven to yield the 

lowest overall life-cycle costs. 

 

Each of the preservation management activities for gravel, surface treatment and 

asphalt roads identified above, including route and seal, slurry seal, resurfacing etc. 

shall be considered as part of the regular Road Needs Study every 5 years.  

Recommendations on the specific treatments required shall be documented and 

prioritized in the Road Needs Study.  A 10-year plan for road expenditures shall be 

developed as part of the regular Road Needs Study updates. 

4.1.4 Capital Expenditures for Roads 

Prioritization and recommendations for planned capital improvements have been 

developed based on condition rating and traffic demands on each road.  Those roads 

with greater than 50 AADT and identified as having a “NOW”, “1-5” or “6-10” year 

capital reconstruction requirement (with the exception of drainage improvements) 

have been included in the 10-year capital requirement.   Roads with less than 50 AADT 

are deemed to be acceptable with only regular maintenance activities. 

 

The total length of approximately 15.8 km of road was identified for capital 

reconstruction works at an estimated cost of approximately $ 2.5 M. 

 

Expenditure of this nature over a 10-year plan represent a significant commitment of 

municipal resources, however, it is important to identify the overall need.  The Township 

will endeavor to undertake those activities which it can reasonably finance and will 

endeavor to partner with senior levels of government wherever possible to offset costs.   

 

The focus of the Township will be to “keep the good roads good” by investing in those 

actions which result in the lowest life-cost and highest overall road network condition.  
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Work has been prioritized within the Road Needs Study using the Road Condition Rating 

and traffic volumes.  This means that a road in poor condition with a high traffic volume 

is prioritized ahead of a road in poor condition with a low traffic volume. 

 

A re-investment of approximately $ 250 K (2013) per year in capital expenditures is 

recommended based on the 2013 Road Needs Study. 

 

Additionally the Road Needs Study recommends an annual investment of 

approximately $ 535 K for the regular resurfacing of roads, as follows: 

 

Based on typical degradation rates for gravel roads, surface treatment, and hot mix, a 

resurfacing program/budget is recommended as follows: 

 

Hot Mix Paved Roads: 

 

ü 18 km of paved roads (HCB) 

ü Degradation rate 0.25/year (rating drops from “10” to “5” over a 20 year 

period) 

ü Annual Resurfacing 0.9 km/year 

ü Annual Budget $257,400  (0.9 km/yr. x $143,000/ln RMP1 x 2 lanes) 

 

Surface Treated Roads: 

 

ü 110 km of surface treated roads (LCB) 

ü Degradation rate 0.625/year (rating drops from “10” to “5” over a 8 year 

period) 

ü Annual Resurfacing 13.75 km/year 

ü Annual Budget $385,000  (13.75 km/yr. x $28,000/km ST2) 

 

Gravel roads require regular maintenance.  Maintenance includes regular grading and 

reapplication of new gravel.  75mm of new gravel is recommended every 3-5 years.  

 

Gravel Roads: 

 

ü 133 km of earth/gravel roads 

ü 75mm gravel every 3-5 years 

ü Annual Gravelling of 26-44 km/year 

ü Granular A ($25,000/ km) 

ü Annual Budget $ 650,000 (26 km/yr.* x $25,000/km G)** 

 

*Based on a 5-year gravel resurfacing cycle.  

** Cost based on supply and application of gravel by external forces.  

 

The total resurfacing program, (hot mix, surface treatment and gravel) is estimated at 

$1,292,400 per year.   If roads with AADT below 50 vehicles are discounted, (100km 
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Gravel, 57 km surface treatment, 5 km asphalt) the overall annual resurfacing budget is 

reduced to $535,900. 

 

The annual roads expenditures required under the Plan ($ 2013) are therefore: 

 

Capital Reconstruction - $ 250 K 

Capital Resurfacing - $ 536 K (incl. $165K for Gravel Resurfacing) 

 

For the purposes of the Plan, the above expenditures are deemed to include all non-

maintenance related expenditures and therefore include actions such as routing and 

sealing, slurry sealing, resurfacing, reconstruction etc.   Ditching and brushing are 

considered strictly maintenance activities which may be completed by Township forces 

or otherwise subcontracted out.  A separate budget for ditching and brushing is 

included below. 

 

It is recommended that an updated Road Needs Study be undertaken every five years 

to further assess the structural adequacy and condition of the roads and update the 

prioritized plan for road reconstruction and resurfacing activities.   

 

4.1.5 Maintenance Expenditures for Roads 

It is recommended that regular maintenance in the form of grading, roadside ditch 

cleanout and clearing be undertaken in order to extend the useful service life of the 

existing roads.  A commitment of resources is necessary to ensure a viable annual 

ditching and clearing program.  Both activities are considered two of the least 

expensive and most beneficial preventative maintenance activities to facilitate 

realizing the full pavement service life. 

 

A ditching and brushing maintenance budget is calculated and recommended as 

follows: 

 

¶ Ditch/Brush the entire road network on a 10-year cycle. 

¶ 261 km of road – 26.1 km of ditching/brushing annually. 

¶ Ditching Production Rate – 0.5km / day (2 sides of the road). 

¶ Brushing Production Rate – 1 km /day (2 sides of the road). 

¶ Approximately 78 person-days (or ~16 weeks) of Brushing/Ditching. 

¶ Assume $6,000/week for contractor (incl. excavator w/ bucket/brush head). 

¶ Assume Municipal forces will provide dump trucks and operators as required. 

 

Total Annual Brushing/Ditching Cost:  $96,000 

 

Alternatively, the Township may use its own forces and equipment and realize 

substantial savings in undertaking this work.  Assuming the Township dedicated one 

public works person to this task, at an estimate rate of $60/hr. including payroll burden 
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the resulting cost would be $2,400/week or $38,400.  The cost of the equipment and 

dump truck drivers has been omitted to permit direct comparison to the above 

Contractor costing.  It is understood that the Township already has the necessary 

ditching/brushing equipment to undertake the work and therefore capital expenditure 

for equipment has not been factored in. 

 

Total Annual Brushing/Ditching Allowance:   External Forces $ 96,000 

       Internal Forces  $ 38,400 

 

It is assumed that regular road grading activities will be undertaken by Township forces 

and with existing Township equipment, as such, a separate road grading maintenance 

budget has not been prepared. 

 

 

4.2 Storm Sewer Management Strategy 

The current practice in the Town is to utilize age and service life as performance 

indicators for both storm and sanitary sewer.  There is currently no CCTV inspection 

program in place to assess overall condition of the storm sewer network however an 

inspection program is planned.  There is a CCTV inspection program in place to assess 

the sanitary sewer network however no condition rating is assigned to specific segments 

of sewer.  Instead, the results of CCTV inspections are used to identify problem areas in 

the sewer that require maintenance or replacement. 

 

In the absence of condition information, implementing a preservation approach is 

difficult for sewers.  Instead, the storm and sanitary sewers will be managed as follows: 

 

¶ For replacement of sewers, they will be forecast budgeted based on the age 

and service life for the individual sections of sewer 

¶ For renewal and rehabilitation, information from the CCTV inspections will be 

utilized to identify specific problem areas within the sanitary sewer network that 

are candidates for renewal and/or rehabilitation 

¶ Sections of storm sewer within road sections that are scheduled for major 

rehabilitation will have CCTV inspections completed as part of the design of the 

road and any improvements will be completed at the same time as road 

improvements 

 

Treatment options that should be considered for sewers are limited.  They include 

replacement at the end of the service life with new sewers or relining of sewers that are 

in fair condition but exhibit localized areas of cracking and infiltration.  

 

In addition to the above noted strategy, the following best management practices will 

be employed to extend the service life and reduce life cycle of sanitary and storm 

sewers: 
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1. Complete vacuuming and clean out of storm catch basins and manholes on an 

annual basis to remove accumulated sediment. 

2. Implement CCTV inspection program for storm sewers similar to what is in place 

for sanitary sewers.  This will allow for better decision making and planning as 

more specific information about sewer condition will be available. 

 

The total replacement cost of the storm sewer network is estimated at $ 3.5 M as 

detailed in Table 2.3.  Replacement of the network over a 60-year period (estimated 

useful life) would require an annual investment of $58,333.  The storm sewer system is not 

new and therefore it is recognized that 60 years of use, from 2013, will not likely be 

realized.  For the purpose of the Plan, storm sewer replacement is assumed to be 

required over the next 40 year period.  Replacement of the network over a 40-year 

period will require an annual investment of $87,500.   

 

A Capital Storm Sewer investment of $87,500 year has been carried forward to account 

for sewer replacements over a 40-year period, on a priority basis.  It is recognized that 

the existing storm sewers will be replaced on a priority needs basis with associated road 

works. 

 

4.3 Wastewater Best Management Practices 

It is recommended that the Township employ the following best management practices 

in maintaining the wastewater collection and treatment system with a view to 

prolonging the life of existing wastewater infrastructure, to its full service life and 

beyond, and to maximize the value of new infrastructure investments.  

 

¶ Detailed review (by qualified professional) of the wastewater collection, 

including sewers and manholes, using CCTV video inspections - Every five (5) 

years or as otherwise dictated by past inspections or periodic visual inspections. 

Video inspections to include prioritization of rehabilitation, repairs or replacement 

requirements. 

¶ Visual review (by operations staff) of the wastewater collection, including sewers 

and manholes, to identify potential build-ups, back-ups and leaks and to 

evaluate the need for rehabilitation or further evaluation by qualified 

professionals – Annually or as otherwise dictated. 

¶ Sewer flushing or cleaning as needed to minimize the potential for back-ups or 

blockages in low flow (use) sewers where build-up of solids is evident. 

¶ Repair leaking, obstructed, collapsed or otherwise broken sewers including 

service connections as soon as possible following identification to minimize 

potential for inflow to the wastewater collection system and/or spills from the 

wastewater collection system. 

¶ Maintain and operate the wastewater pumping and treatment systems, 

including equipment and process adjustment to suit fluctuations in influent 

quality and flows, to ensure the wastewater treatment facility is operating as 

intended and producing effluent of the required quality. 
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¶ Regularly inspect, monitor and maintain equipment to ensure effective and 

reliable operation. Equipment inspection, cleaning, monitoring, maintenance 

and calibration in accordance with requirements and recommendations under 

the Environmental Compliance Approval, Wastewater System – Operations and 

Maintenance Manual, Equipment Manufacturers – Operations and Maintenance 

Manuals, Operating Authorities – Operational Plan and Standard Operating 

Procedures. 

¶ Monitor equipment run times for scheduling of maintenance as per 

manufacturers recommendations. 

¶ Ensure that adequate supplies of chemicals, consumables and spare parts are 

on-site or readily available to facilitate maintenance and minor repairs. 

¶ Where the design of pumping or treatment processes or systems includes 

redundant (standby) equipment, the repair or replacement of damaged or 

inoperable equipment should be made as soon as possible to restore system 

redundancy. 

¶ Repairs to equipment for pumping or treatment processes or systems, where 

redundant or standby equipment is not available, should be made immediately 

to ensure required system capacities and the legislated level of treatment is 

provided. Operation of the wastewater pumping or treatment system under 

standard emergency operating procedures or contingency plans may be 

necessary until such time as repairs are made. 

 

Although the wastewater collection system (sewers), primarily installed in the mid 1970’s, 

is considered to have approximately 1/3 of its 60 year service life remaining,  in addition 

to implementing effective inspection, operation and maintenance procedures to 

prolong the life of the sewer system, it is recommended the Township develop a plan to 

prioritize and implement infrastructure replacement as system components approach 

the end of their estimated service lives. 

 

Although subject to special circumstances, it is recommended that when roads/streets 

are to be reconstructed, sewers be considered for replacement where the sewer has 

been in service for over 40 years and/or recent CCTV video inspections warrant 

replacement of the sewer. 

 

4.3.1 Capital Expenditures for Sanitary Sewers (Wastewater) 

As noted previously, the sewer network has approximately 1/3 of its service life 

remaining, 20 years.  Replacement of the sewers is therefore anticipated over the next 

40 years, realizing that some sewers will outlive their 60 year expected life. 

 

The total replacement cost of the wastewater (sewer) network is estimated at $ 7.45 M 

as detailed in Table 2.3, including related pumping stations.  Replacement of the 

network over a 40-year period would require an annual investment of $186,250. 
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A Capital Wastewater investment of $186,250 per year has been carried forward to 

account for sewer replacements over a 40-year period, beginning in 2014. 

 

Sewer replacement is expected to be undertaken in association with related road 

works. 

 

The Wastewater treatment plant has recently undergone a significant upgrade ($8.3M).  

As such, no significant work is anticipated over the term of this Plan.  A significant 

portion of the plant upgrades was debt financed, as such the current ratepayers are 

paying for this asset.  As such, it is not expected that they should also fund the future 

replacement of the asset, in addition to funding the current asset.  A reserve allocation 

for future replacement of the treatment plant has not been included in the Plan.   

 

4.4 Water Best Management Practices 

It is recommended that the Township employ the following best management practices 

in maintaining the water supply and distribution system with a view to prolonging the life 

of existing water infrastructure, to its full service life and beyond, and to maximize the 

value of new infrastructure investments.  

 

¶ Distribution system (watermain) flushing – Annually or more frequent as dictated 

by sediment build-up and water quality issues or complaints. 

¶ Hydrant and valve inspection and testing (to confirm operation) including 

exercising of distribution system (watermain) valves – Annually or more frequent 

as dictated by suspected problems.  

¶ Repair or replace damaged or inoperable equipment including hydrants, 

watermain valves and curb stops as soon as possible following identification. 

¶ Repair leaking or broken watermains including service connections as soon as 

possible following identification. 

¶ Visual review (by operations staff) of water storage tank and exterior accessories 

including condition of access system as well as roof top vents and hatches to 

ensure facility security and evaluate the need for rehabilitation or further 

evaluation by qualified professionals – Twice annually or as otherwise dictated. 

¶ Detailed review (by qualified professional) of interior and exterior of water 

storage tank including assessment of protective coating/lining systems and tank 

access system - Every five (5) years or as otherwise dictated by past inspections 

or periodic visual inspections 

¶ Repair or replace storage tank accessories necessary to ensure safe access, 

system security and/or system operation in accordance with approvals, as soon 

as possible following identification. 

¶ Repair, rehabilitate or replace interior and exterior coatings to ensure 

acceptable water quality and for the protection of the steel tank to preserve 

the structural integrity and prolong the life of the storage tank. 

¶ Non-critical coating repairs, requiring the water storage tank to be taken out of 

service, to be made as soon as possible subject to weather conditions and the 
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ability to take the standpipe out of service without unduly jeopardizing overall 

system operation. 

¶ Maintain and operate the water supply and treatment system, including 

equipment and process adjustment to suit fluctuations in raw water quality, to 

ensure the water treatment facility is operating as intended and producing the 

desired quality of water. 

¶ Regularly inspect, monitor and maintain equipment to ensure effective and 

reliable operation. Equipment inspection, cleaning, monitoring, maintenance 

and calibration in accordance with requirements and recommendations under 

the Municipal Drinking Water Licence, Drinking Water Works Permit, Drinking 

Water System – Operations and Maintenance Manual, Equipment 

Manufacturers – Operations and Maintenance Manuals, Operating Authorities – 

Operational Plan and Operating Authorities - Standard Operating Procedures. 

¶ Monitor equipment run times for scheduling of maintenance as per 

manufacturers recommendations. 

¶ Ensure that adequate supplies of chemicals, consumables and spare parts are 

on-site or readily available to facilitate maintenance and minor repairs. 

¶ Where the design of treatment processes or systems includes redundant 

(standby) equipment, the repair or replacement of damaged or inoperable 

equipment should be made as soon as possible to restore system redundancy. 

¶ Repairs to equipment for treatment processes or systems, where redundant or 

standby equipment is not available, should be made immediately to ensure the 

system provides the legislated level of treatment. Operation of the water supply 

and treatment system under standard emergency operating procedures or 

contingency plans may be necessary until such time that repairs are made. 

 

Although the water distribution system (watermains), primarily installed in the mid 1970’s, 

is considered to have approximately 1/3 of its 60 year service life remaining,  in addition 

to implementing effective inspection, operation and maintenance procedures to 

prolong the life of water distribution system, it is recommended the Township develop a 

plan to prioritize and implement infrastructure replacement as system components 

approach the end of their estimated service lives. 

 

In addition to watermain age, infrastructure renewal plans for water distribution systems 

(watermains) should ideally consider the following: 

 

¶ Replace or structurally rehabilitate watermains that have high rates of leakage 

or frequent breaks due to operating conditions, corrosion, poor installation 

practices, material degradation or material defects. 

¶ Replace or rehabilitate watermains where the hydraulic capacity and water 

quality has been significantly impacted by internal deterioration or corrosion of 

the watermain. 

¶ Replace watermains that do not conform to current design standards (size, 

material, cover) or are undersized (too small) to supply the required flows, 

including fire-flows, at adequate pressures. 
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¶ Replace or rehabilitate highly critical watermains before they fail. Critical 

watermains are considered those that would cause significant property, 

environmental or economic loss if the watermain failed catastrophically and 

may include those which are the primary supply to a large population or 

customer that requires a high degree of reliability (ie. hospitals, nursing homes, 

schools or arena). 

¶ Coordination of watermain replacement or rehabilitation programs with other 

infrastructure needs including sewer replacements or required road 

reconstruction and resurfacing requirements. 

 

As a starting point for prioritization of watermains for replacement/rehabilitation, the 

following rating system will be used to prioritize watermain replacement based on a 

maximum highest priority score of 25 and a minimum lowest priority score of 5.  

 

¶ Watermain Age – Rating from 1 to 5, with 5 representing watermains beyond the 

end of their expected service life. 

o Rating 1 (< 25 years old) 

o Rating 2 (25 – 39 years old) 

o Rating 3 (40 – 49 years old) 

o Rating 4 (50 – 59 years old) 

o Rating 5 (>60 years old) 

 

¶ Watermain Importance – Rating from 1 to 5, with 5 representing a critical 

watermain that is considered key to overall operation of the distribution system 

which could cause significant loss or damage if it were to fail. 

 

¶ Structural Integrity – Rating from 1 to 5, with 5 representing very poor structural 

integrity based on the number of watermain breaks per km per year. 

o Rating 1 (< 0.25 watermain breaks/km/year) 

o Rating 2 (0.25 – 0.50 watermain breaks/km/year) 

o Rating 3 (0.51 – 0.99 watermain breaks/km/year) 

o Rating 4 (1.0 – 2.0 watermain breaks/km/year) 

o Rating 5 (> 2.0 watermain breaks/km/year) 

 

¶ Hydraulic Capacity – Rating from 1 to 5, with 5 representing a watermain that is 

substandard with respect to the ability to deliver the required flows while 

maintaining adequate pressures.  

 

¶ Water Quality – Rating from 1 to 5, with 5 representing a watermain that is 

substandard with respect to the ability to maintain acceptable water quality, 

without frequent flushing, based on loss of chlorine residuals, water quality 

testing and water quality complaints. 

 

Although subject to special circumstances, based on the above rating system it is 

recommended that when roads/streets are to be reconstructed, watermains be 
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considered for replacement where the watermain has been in service for over 40 years 

and/or the total priority rating is 14 or higher. 

 

Further to this, it is recommended that watermains with total priority ratings of 16 or 

higher be considered for replacement, where road reconstruction is not otherwise 

warranted. 
 

4.4.1 Capital Expenditures for Water 

 

As noted previously, the water distribution network has approximately 1/3 of its service 

life remaining, 20 years.  Replacement of the watermain is therefore anticipated over 

the next 40 years, realizing that some watermains will outlive their 60 year expected life. 

 

The total replacement cost of the water distribution network is estimated at $ 6.93 M as 

detailed in Table 2.3, excluding the water treatment plant and storage tank.  

Replacement of the network over a 40-year period would require an annual investment 

of $173,250. 

 

A Capital Water investment of $173,250 per year has been carried forward to account 

for watermain replacements over a 40-year period, beginning in 2014. 

 

Watermain replacement is expected to be undertaken in association with related road 

works. 

 

As noted in Table 2.3 the existing water treatment plant was built in 2006 and as such is 

relatively young given its intended service life of 40-50 years.  The current replacement 

cost of the water treatment facility is approximately $ 4.0 M.  Assuming a 50 year life, an 

annual investment of $80,000 is required to fund the eventual replacement of the asset. 

A Capital Water Treatment Plant investment of $80,000 has been carried forward in the 

Plan. 

 

The existing water storage tank was constructed in 1973 and is expected to have a 60 

year service life with an expected replacement cost of $500,000.  An annual allocation 

to reserves of $8,333 has been provided for the future replacement of the water tank. 

 

An extensive Finanical Plan for the Township’s Water infrastructure was developed in 

2011 under Regulation 453/07, Financial Plan # 193-301.  The intention of this Asset 

Management Plan is not to override the existing document.  The Financial Plan for 

water shall be considered by the Township along with this Plan during budget 

development and deliberations. 
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4.5 Building Best Management Practices 

 

The Township will employ the following best management practices in maintaining their 

buildings with a view to ensuring and extending the full service life (or more): 

 

¶ Program the inspection ofbuildings on a regular basis, preferably no less than 

once every two years by a qualified professional. 

¶ Maintain exterior sealants and flashing to ensure no water penetration. 

¶ Ensure grading is such that surface water (drainage) is directed away from the 

building or into soak away pits. 

¶ Repair damaged exterior elements, e.g. steel sheathing, roofing, cladding as 

soon as the damage occurs to prevent further deterioration.   

¶ Annually inspect and remove debris from roof drains, gutters, downspouts. 

¶ Enact or maintain service contracts for building systems such as HVACas per 

manufacturer recommendations or as otherwise deemed necessary. 

¶ Retrofit buildings to enhance energy conservation. 

¶ Pump-out septic tanks on a regular basis. 

 

Alternative Approaches to Building Management 

 

Discussion of alternatives for management of the Township’s building assets included: 

 

¶ Disposal of current building assets and renting of space. 

¶ Renting additional space as opposed to building new space. 

 

Risks to the above alternative approaches included the availability of sufficient and 

appropriate rental space.   

 

For the purposes of the initial Plan the Township has adopted the above best 

management practices and intends to manage their buildings assets as they have in 

the past, with consideration for the alternative strategies presented above, as required 

in the future. 

 

It is recognized by the Township that given the high costs associated with replacement 

of their building assets, it is imperative that the Township realize building lives in excess of 

their expected useful service lives.  As such, this is reflected in the Township’s Levels of 

Service Document. 

4.5.1 Capital Expenditures for Buildings 

Based on the estimated replacement cost of each building, and their respective 

amortization period (or expected useful lives) and annual contribution to reserves of      

$ 230,800 is appropriate to finance replacement of buildings at the end of their 

amortization period.  This of course assumes the Township is starting with all new 

buildings, and also assumes that each building will require replacement immediately 
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upon reaching its theoretical life (amortization).   The offsetting effect of these two 

factors is difficult to estimate. 

 

Where possible, the Township shall strive to allocate funds to a building reserve fund for 

future capital improvements or ultimate replacement of their building assets.  An annual 

investment of $ 230,800 will be used as a guide for contributions. 

 

Annual allocations of this level represent a significant burden to the municipality 

financially and may require debt financing.  Buildings will be expected to outlive their 

expected useful lives (amortization) as detailed in the Township Level of Service 

expectations.  Therefore, replacements will be undertaken on a priority needs basis and 

reserve contributions may be revised (reduced) accordingly. 

 

A $20,000 expenditure for a new roof on the Railway Station has been assigned in  year 

five of the Plan.  No additional capital expenditure (or replacements of buildings) have 

been assigned in the Plan. 

 

4.6 Vehicles Best Management Practices 

 

The Township shall employ the following best management practices in maintaining 

their vehicles with a view to ensuring the full service life (or more) from their vehicle 

assets): 

 

¶ Vehicles to be serviced on a regular basis, as per manufacturer 

recommendations or as otherwise deemed necessary by the manager of the 

fleet.   

¶ Vehicles failures shall be repaired at the earliest opportunity to prevent undue 

wear and tear related to faulty equipment in disrepair. 

¶ Vehicles shall be used with care. 

¶ Vehicles t will be stored indoors whenever possible 

¶ Winter sanding/salting equipment will be washed after use to remove salt/sand 

residue. 

¶ Operators shall be properly trained on the use and care of the equipment. 

¶ Vehicles shall be locked and parked in a safe location, when not parked at its 

home facility, to prevent the potential for vandalism and theft. 

¶ Vehicles shall be replaced after it has met or surpassed its expected useful life, 

on a priority needs basis. 

 

Alternative Approaches to Vehicle Management 

 

Discussion of alternatives for management of the Township’s vehicle assets included: 

 

¶ Disposal of current vehicle assets and leasing. 

¶ Contract select maintenance tasks to eliminate need for specialized equipment. 
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¶ Joint use of infrequently-used equipment with neighboring municipalities. 

 

Risks associated with the above alternative approaches included concern over 

response time for maintenance given Madawaska Valley’s location and geographic 

size. 

 

For the purposes of the initial Plan the Township has adopted the above best 

management practices and intends to manage their vehicle assets as they have in the 

past, with consideration for the alternative strategies presented above, as required in 

the future. 

 

As stated previously in the Plan, the Township’s Level of Service for their vehicle assets is 

to realize therefull expected service lives.  It is important that the Township assess the 

historic service lives of their equipment and either revise the expected service life, or 

modify the use or vehicle maintenance activities to ensure the expected service life 

documented in the Plan is realized.  This should be considered early in the life of this 

Plan. 

4.6.1 Capital Expenditures for Vehicles 

 

The Township currently has forty-one (41) vehicle assets that have already reached, or 

will have reached, their useful service life within the scope of the Plan, 2014 - 2023.   

Vehicle expenditures have been included in the Plan in the year they reach their useful 

service life, with the exception of “past due” vehicles, unless otherwise noted 

specifically in Table 2.4. 

 

Where possible, the Township shall strive to allocate funds to a vehicle reserves for future 

replacement.  An annual investment of $ 295,800 will be used as a guide for 

contributions. Annual allocations of this level represent a significant burden to the 

municipality financially and may require debt financing.  As noted previously, it is 

intended that vehicle replacements will be undertaken on a priority needs basis and 

reserve contributions may be revised (reduced) accordingly. 

 

4.7 Prioritization of Projects 

 

The Township has developed Levels of Service (LOS) for each of the respective classes 

of assets included within this Plan.  The respective LOS sets the benchmark or 

expectations of the Township and its constituents/ratepayers.  The prioritization of 

projects within each class of asset and across the various classes of assets may still be 

required where financing limitations or emergency activities are required.  In general, 

project prioritization shall be undertaken using the following criteria: 

 

¶ User safety 

¶ Risk management 
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¶ Levels of Service  

¶ Life-cycle cost and remaining service life 

¶ Size of User Group (e.g. Volume of traffic for roads, number of bridge users) 

¶ Economic Development  

¶ Recreation 

¶ Aesthetics 

 

4.8 Integrated Capital Planning 

 

While it is important to manage each asset group as a system, e.g. road network, 

bridge network etc.,  it is also important to understand and implement an integrated 

capital planning approach to realize maximum value for money and economies of 

scale, and ensure the full service life is realized from each capital asset investment.  As 

an example, it is not economical or feasible to replace a road in Year 1, only to go 

back and replace services beneath the road, and have to replace the road again on 5 

years later.  The scheduling and prioritizing of projects should be an integrated 

approach across related assets. 

 

The following integrated capital planning practices shall be adopted by the Township in 

scheduling work priorities: 

 

¶ Replacement of underground services beneath a road surface shall be 

coordinated with renewal of the road base and/or surface, wherever feasible, 

and vice versa.   

 

¶ Road rehabilitation work adjacent to structures planned for replacement shall be 

considered for tender with the structure replacement work or after structure work 

is complete. 

 

¶ Culvert replacements shall be done in conjunction with road rehabilitations 

wherever possible. 

 

¶ Road priorities shall give due consideration to short and long term development 

plans. E.g. turning lane requirements, utility cuts etc. 

 

4.9 Procurement Methods 

The Township has in place and shall adhere to its current Purchasing By-Law in retaining 

services to manage, maintain and improve its infrastructure assets under this Plan. 

 

Alternative procurement methods shall be explored as opportunities for such arise 

including: 
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Joint Tendering - e.g. line painting, gravel/salt bulk purchase to realize 

potential economies of scale. 

 

Retainer Services - e.g. engineering/consultant retainers to minimize 

procurement costs.   

 

Shared Services – pooled services with other municipalities.  

 

4.10 Risks to the Asset Management Plan 

 

As with the development of any plan there are inherent risks that may jeopardize the 

partial or full execution of the plan or may challenge the ability of the plan to meets its 

respective targets.  The following summarizes those risks, associated with the Plan, 

known to exist today. 

 

¶ Inadequate levels of funding. 

¶ Non-commitment by Township Council or Staff to the Plan. 

¶ Emergency activities which direct funds away from the Plan. 

¶ Change to legislative requirements which may influence Levels of Service. 

¶ Premature failure of an asset. 

¶ Unforeseen development pressures. 

¶ Risk to Public Health and Safety (relating to asset failure due to 

inadequate funding).  

¶ The Plan is “Brand New” and as such will require refinement. 

 

Identification of the above potential risks is an important step in moving forward with 

the Plan.  As is the case in many small rural municipalities,  the simple reality is that there 

is a limited availability of funds, and a related limited ability to grow funding, in order to 

manage the Township’s infrastructure.   While this Plan sets out to manage the 

competing infrastructure priorities at the lowest combined lifecycle costs, the plan will 

be subject to revision and refinement as new approaches/technologies are 

developed, new funding strategies are found, and the expectations of the Township 

(council, staff, and ratepayers) evolve.  

 

5.0 Financing Strategy 

5.1 Overview 

 

In 2011 the province adopted its long-term infrastructure plan for Ontario, “Building 

Together”.  One of the guiding principles of this Plan is that those who benefit directly 

from municipal infrastructure should pay for the service, whenever feasible.  While the 

province appears to be continuing to recognize its obligation to assist municipalities 

with their infrastructure challenges, it is clear that every municipality is expected to 



Asset Management Plan -  2013 

Township of Madawaska Valley 

 

D.M. Wills Associates Limited   Page 45 Project Number 13-4458 

 

move towards the sustainable management of its own capital assets:  to ensure that as 

assets need to be repaired and replaced, each municipality will be able to finance its 

own requirements.    

 

The Township of Madawaska Valley, as with many rural and small urban municipalities, 

is faced with sustaining a substantial inventory of capital assets.  As part of the 

development of this Plan, a commonly-cited sustainability measure—the annual 

amortization of the current replacement cost of assets--was estimated based on the 

Townships 2012 PSAB reports.  Contributions to reserves or re-investment of an 

equivalent amount was considered as a proposed long-term municipal target.  The 

resulting funding requirement so far exceeded any reasonable potential funding level 

for the Township, from increased taxation, debt financing, and all other known funding 

sources/strategies, that this target was felt not to be feasible.  In the case of the 

Township of Madawaska Valley this “funding of amortization” approach would cost in 

the neighborhood of $2.5 – 3.3 M annually over the life of the Plan.  The Municipality’s 

current taxation level is approximately $3.5 M per year general taxation, 

water/wastewater user fees of approximately $1.1 M per year, and approximately $ 1.7 

M in Other Revenue.  Operating expenses consume the vast majority of these funds, if 

not all.  A 1% increase in the tax rate correlates to approximately $35,000 in additional 

revenue for the Township. 

  

 

The summary results of this strategy are presented in Appendix A- Table 1A General 

Revenues and Expenditures and Table 1B Water/Wastewater Revenues and 

Expenditure.  A brief summary follows. 

 

In the period covered by the Plan, annual investment in capital asset refurbishment and 

replacement requirements to fully fund amortization of the assets, net of reserve 

transfers and long-term debt repayments is estimated as follows: 

 

$ 1.0 – 1.6 M for General Assets covered under the Plan, and 

$ 1.6M for Water/Wastewater assets, 

 

An annual increase of 2% in taxes and water/wastewater user fees has been applied 

towards the financing of these expenditures.  The annual funding shortfall ranges 

between $ 700 K and $ 1.1 M over the ten-year period covered by the Plan.   

 

Instead of the “funding amortization” approach, as a more practical and feasible long-

term objective, the Township has focused on funding its needs, as dictated  by its 

desired Levels of Service, in the period covered by this Plan, with a concerted effort 

towards funding reserves to the maximum extent possible.  An outline of how these 

revenues and expenditures were estimated, and a discussion of the estimates and 

other considerations factored into these estimates, is presented in the sections that 

follow and detailed in Tables 2A and 2B. 
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The summary results of the “funding needs” strategy are presented in Appendix A- 

Table 2A General Revenues and Expenditures and Table 2B Water/Wastewater 

Revenues and Expenditure.  A brief summary follows. 

 

In the period covered by the Plan, annual investment in capital asset refurbishment and 

replacement requirements of the assets, net of reserve transfers and long-term debt 

repayments is estimated as follows: 

 

$ 750 K – 950 K General Assets covered under the Plan, and 

$ 1.3 M for Water/Wastewater assets, 

 

An annual increase of 2% in taxes and water/wastewater user fees has been applied 

towards the financing of these expenditures.  The annual funding shortfall ranges 

between $ 60 K and $ 250 K over the ten-year period covered by the Plan.   

 

 It should be noted that this section of the Plan is not intended to replace the Township’s 

standard budgeting practices, and with minor exceptions only, does not prescribe 

specific work to be undertaken to achieve the Township’s desired Levels of Service.  

Rather, the focus of the revenue and expenditure estimates is to provide an snapshot of 

the funding shortages that are currently expected to result if the work required to 

achieve the desired Levels of Service is actually undertaken, and the prescribed 

approach to tax rate increases, and debt and other sources of financing are followed.  

Further work is required to align the desired Levels of Service with the actual available 

funding.  As a first step, Council will consider the feasibility of higher tax rate increases, 

debt financing, or levies specifically earmarked to finance capital improvements when 

it begins it’s next round of annual budget deliberations. 

 

5.2 Alternative Financing Strategy 

 

Consideration may be given to assuming additional debt that would raise the 

municipality to the upper limit of the “low risk” category, as measured by the MMAH’s  

“Financial Indicator Review”.  In maintain a “low risk” standing, the Township could 

pursue additional funds of $178,000 annually over the period of the Plan to assist is 

offsetting the above noted deficits.   

 

It is important to note that the above noted deficits do include transfers to reserves for 

future purchases.  I may be possible to reduce or eliminate an annual deficit by reduce 

reserve transfers; the ultimate result of the reduction in reserve transfers being a 

significant future deficit at the time of a major asset replacement.  Consideration of a 

smaller amount of debt annually versus a large debenture periodically is required. 
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5.3 Assumptions 

 

The following summarizes the assumptions that have been incorporated into the 

expenditure and revenue forecast: 

  

1. The focus of the Township will be on maintaining its current inventory of capital 

assets rather than expanding its current asset base. 

2. The Levels of Service set out in Appendix ‘B’ for sustaining the quality of assets at 

their current state, and the level of expenditures dictated by the resulting asset 

preservation strategy, will be incorporated into the plan as a reasonable level of 

expenditures by the final year of the Plan. 

3. The useful life as set out in the Township’s Tangible Capital Asset By-Law can be 

used to estimate the timing of the replacement of vehicles only.  The timing for 

replacement of roads, water/wastewater infrastructure and buildings shall be 

determined based on independent reporting (e.g.,building reviews, and road 

needs assessments). 

4. Limited growth will lead to only modest growth in the assessment base over the 

planning period (2014-2023).  Consequently, a reasonable maximum increase in 

the taxes available to fund capital expenditures is 2%. 

5. The valuation of the replacement cost for all assets will increase by a rate of 

inflation forecasted to be 1% annually (see Section 5.3). 

6. The Town will not assume debt that would place it in a “moderate risk” category, 

as measured by the MMAH’s  “Financial Indicator Review”.  
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5.4 Consumer Price Index versus Construction Cost Indexes 

 

In assessing the future replacement costs of the various assets within the Asset 

Management Plan, it is important to consider the appropriate rates of inflation to ensure 

forecasting is as accurate as possible.  The figure below illustrates the Ontario Consumer 

Price Index (2003-2012) against various recent (5 years) construction and material price 

indexes. 

 

 

In general, the rates of inflation for various material and construction indexes have 

remained comparable to the overall rate of inflation in Ontario.  While gasoline, oil and 

overall energy rates have fluctuated more significantly over the 10-year period (2002-

2012), the overall impact in the Non-Residential Building CPI (NRBCPI) has been 

buffered.  The Overall Rate of Inflation (Ontario) grew from 113.3 in 2007 to 121.8 in 2012, 

an increase of 8.5 points.  The NRBCPI fell from 150.8 to 141.4 and back to 150.7 over the 

period 2008 -2012; remaining generally unchanged over the period.  While material 

indexes generally grew at similar rates to the overall CPI, gas/energy rates fell 

substantially in 2008, potentially resulting in the generally unchanged NRBCPI. 

 

For the purpose of this Asset Management Plan, given the potential for relative short-

term instability in energy and fuel rate indexes, and resulting potential influence on 

NRBCPI, an inflation rate of 1% has been adopted. 
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5.5 Financial Strategy and Capital Expenditure Notes 

 

1. The useful lifespan of the asset, in particular vehicles, was based on the 

Township’s Tangible Capital Asset By-Law. 

2. Capital funding will be drawn from property taxes, service fees, committed 

grants, and transfers from reserves.  

3. The Township may in the future consider additional annual debentures and will 

utilize the MMAH financial indicators in determining a reasonable debt ceiling. 

The Township does not intend to exceed a ‘low risk’ category based on a 

combination of criteria including the debt servicing cost as a percentage of the 

total operating revenue (i.e. low risk is <5%), the net financial assets as a 

percentage of total operating revenue (i.e. low risk is > -20%) and the level of net 

financial assets or net debt as a percentage of own purpose taxation plus user 

fees (i.e. low risk > -50%). The Township has calculated that incurring annual 

additional debt of $175,000 with a ten-year repayment period, would be the 

maximum amount that would allow it to remain in this low risk category. 

4. The roads needs management study established a list of priority projects to be 

addressed in a 1-10 year time horizon. The roads management study will be 

updated every five years as a measure to reassess road conditions and to 

determine deficiencies. The report will be used as a monitoring tool in assessing 

past expenditure patterns in the maintenance of the road network. Capital 

expenitures on roads will be increase at 2% per year, over the 10-year Plan 

period. 

 

 

Capital expenditures will be monitored on an annual basis. The Asset 

Management Plan will be subject to a comprehensive review every four years 

and shall be updated as updated asset condition/needs information is available. 
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Appendix A 

Summary of Asset Expenditures and Funding 

 Table 1A/1B 

Alternate “Needs Funding Strategy” Table 2A/2B 
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Level of Service 
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Example Life Cycle Cost Analysis 
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Example Life Cycle Cost Analysis 

The following life cycle costs analysis compares three different municipalities 

Municipality 1, Municipality 2 and Municipality 3, each with three distinct approaches to 

pavement management.  For this analysis we will assume each of the three 

municipalities have 7000 m2 of pavement i.e. 1km of asphalt paved road that is 7m 

wide. In each scenario, the road is assumed to have been constructed in 2013 and will 

operate under normal traffic loading.   

The Life Cycle Cost Analysis (LCCA) assumes no user costs. The LCCA uses a discount 

rate of 2.5% / year. 

 

The LCCA shows the three different municipalities and tracks their pavement 

management decisions and related condition over the specified time period. 

Municipality 1 represents decisions made based on strategic preventive maintenance 

and rehabilitation (M&R), Municipality 2 represents decisions based on no preventive 

M&R and Municipality 3 represents decisions based on resurfacing only.  

The figure below illustrates a time- pavement condition plot for each municipality. 
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Figure 8.2. Time-Condition Plot for 3 Municipalities 

The costs associated with the corresponding maintenance and rehabilitation decisions 

are outlined in the following tables: 

 

The policy of Municipality 1 is to strategically intervene with preventative maintenance 

measures over the course of the pavement's service life. Two significant maintenance 

measures are performed on the pavement at various times and ultimately extend the 

service life of the pavement, prorating the total cost of the pavement over a longer 

period of time. Eventually, a full reconstruction is required and this cycle repeats. The 

total life cycle costs are substantially less when compared to Municipality 2 and 3, at a 

total of $221,622 over 50 years.  

Year Age Treatment ∆ PCI PCIq Quantity Unit Unit Cost Total Cost Present Worth

-- Annual Ditching/Clearing --

2018 5 Localized Preventive - Rout and Seal 81-90 Satisfactory-Good 1000 m $1.50 $1,500.00 $1,325.78

2023 10 Global Preventive - Slurry Seal 70-81 Satisfactory-Good 7000 m2 $6.50 $45,500.00 $35,544.53

Surface Course

Mill and Dispose of Surface Course 7000 m2 $12.00 $84,000.00

50mm Surface Course 892.5 t $135.00 $120,487.50

$204,487.50 $124,792.78

2038 25 Localized Preventive - Rout and Seal 81-88 Satisfactory-Good 4500 m $1.50 $6,750.00 $3,640.89

2043 30 Global Preventive - Slurry Seal 68-78 Satisfactory-Good 7000 m2 $6.50 $45,500.00 $21,691.79

2048 35
Safety/Stopgap Maintenance - AC 

Patching/Leveling
N/A N/A 5% m2 $30.00 $10,500.00 $4,424.40

2053 40
Safety/Stopgap Maintenance - AC 

Patching/Leveling
N/A N/A 10% m2 $30.00 $21,000.00 $7,821.04

Full Reconstruction

Remove Asphalt Full Depth 7000 m2 $15.00 $105,000.00

Add and Compact Corrective 

Aggregate/Correct Crossfall (25mm 

avg.)

420 t $35.00 $14,700.00

40mm Base Course 686 t $125.00 $85,750.00

50mm Surface Course 892.5 t $135.00 $120,487.50

$325,937.50 $107,290.28

2063 5 Localized Preventive - Rout and Seal 81-90 Satisfactory-Good 1000 m $1.50 $1,500.00 $436.41

Final PCI in 2063: 90 Good Net: $306,967.90

Residual Value: $85,346.08

Total Cost: $221,621.82

64-100 Poor-Good

Preventive M&R

2033 20

452058 32-100 Serious-Good
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The policy of Municipality 2 is to simply construct the pavement and wait until serious 

deficiencies begin to appear before acting.  This approach unfortunately remains 

common still today. Over the last period of the pavement's life, maintenance is required 

to ensure safety and operation until the pavement is completely destroyed.  Once the 

pavement has failed, a complete reconstruction is carried out restoring the pavement 

to new condition. This cycle repeats again until a second reconstruction is required. The 

total costs are substantial and total $287,630 over 50 years. 

Year Age Treatment ∆ PCI PCIq Quantity Unit Unit Cost Total Cost Present Worth

2023 10
Safety/Stopgap Maintenance - AC 

Patching/Leveling
N/A N/A 5% m2 $30.00 $10,500.00 $8,202.58

2028 15
Safety/Stopgap Maintenance - AC 

Patching/Leveling
N/A N/A 10% m2 $30.00 $21,000.00 $14,499.78

2030 17
Safety/Stopgap Maintenance - AC 

Patching/Leveling
N/A N/A 20% m2 $30.00 $42,000.00 $27,602.19

Full Reconstruction

Remove Asphalt Full Depth 7000 m2 $15.00 $105,000.00

Add and Compact Corrective 

Aggregate/Correct Crossfall (25mm 

avg.)

420 t $35.00 $14,700.00

40mm Base Course 686 t $125.00 $85,750.00

50mm Surface Course 892.5 t $135.00 $120,487.50

$325,937.50 $184,707.88

2043 7
Safety/Stopgap Maintenance - AC 

Patching/Leveling
N/A N/A 5% m2 $30.00 $10,500.00 $5,005.80

2048 12
Safety/Stopgap Maintenance - AC 

Patching/Leveling
N/A N/A 10% m2 $30.00 $21,000.00 $8,848.79

2053 17
Safety/Stopgap Maintenance - AC 

Patching/Leveling
N/A N/A 20% m2 $30.00 $42,000.00 $15,642.09

Full Reconstruction

Remove Asphalt Full Depth 7000 m2 $15.00 $105,000.00

Add and Compact Corrective 

Aggregate/Correct Crossfall (25mm 

avg.)

420 t $35.00 $14,700.00

40mm Base Course 686 t $125.00 $85,750.00

50mm Surface Course 892.5 t $135.00 $120,487.50

$325,937.50 $104,673.45

Final PCI in 2063: 86 Good Net: $369,182.56

Residiual Value: $81,552.92

Total Cost: $287,629.64

No Preventive M&R

2036 10-100 Poor-Good23

2059 10-100 Poor-Good23
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The policy of Municipality 3 is periodic resurfacing. The pavement is constructed and 

time passes until early signs of serious distress are observed. This occurs after the time 

when preventive maintenance is neither appropriate nor possible, but before the 

pavement is completely destroyed.  Resurfacing is performed and restores the 

pavement to almost new condition. The pavement then deteriorates for the remainder 

of its life, requiring significant maintenance in the last years before it is completely 

destroyed. A full reconstruction is then carried out and the cycle continues. The total 

costs are in between that of Municipality 1 and 2 at $260,038 over 50 years. 

It may be easy to see upfront cost savings by understanding that as long as any costs 

associated with maintaining the pavement are deferred as long as possible, money will 

be saved. The reality is that extending a pavements service life prorates the total cost of 

the pavement over a longer period of time and ultimately becomes more economical 

in the long run. If preventive maintenance measures are strategically planned and 

carried out then the service life of the pavement can be maximized and substantial 

reconstruction costs can be deferred for longer periods of time. In a time when 

economy and efficiency are becoming more and more important, this type of 

proactive management is essential in the management of infrastructure. 

  

Year Age Treatment ∆ PCI PCIq Quantity Unit Unit Cost Total Cost Present Worth

Surface Course

Mill and Dispose of Surface Course 7000 m2 $12.00 $84,000.00

50mm Surface Course 892.5 t $135.00 $120,487.50

$204,487.50 $141,191.58

Full Reconstruction

Remove Asphalt Full Depth 7000 m2 $15.00 $105,000.00

Add and Compact Corrective 

Aggregate/Correct Crossfall (25mm 

avg.)

420 t $35.00 $14,700.00

40mm Base Course 686 t $125.00 $85,750.00

50mm Surface Course 892.5 t $135.00 $120,487.50

$325,937.50 $127,534.43

Surface Course

Mill and Dispose of Surface Course 7000 m2 $12.00 $84,000.00

50mm Surface Course 892.5 t $135.00 $120,487.50

$204,487.50 $53,898.67

Final PCI in 2063: 66 Good Net: $322,624.67

Residiual Value: $62,587.12

Total Cost: $260,037.55

2028 64-100 Poor-Good

Resurfacing Only

15

2067 64-100 Poor-Good

2051 10-100 Serious-Good23

15
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Life Cycle Cost Analysis 

The following life cycle costs analysis compares two different management practices 

for municipalities managing their structure inventory. For the analysis we will assume 

each of the municipalities have an identical bridge as a part of their inventory. The 

bridges both have the same initial construction cost, and are identical in terms of 

structure type and construction. 

For the analysis, each municipality has in their inventory a two-lane, single span bridge 

with concrete barrier walls and deck supported by prestressed concrete girders on 

concrete abutments. The bridge has expansion joints at either end and a paved deck. 

The road maintenance policy of each municipality is to use salt as a winter roadway 

de-icer. The Life Cycle Cost Analysis (LCCA) assumes no user costs. 

The LCCA shows the municipalities and tracks their structure management decisions 

over a 90-year time period. Municipality 1 represents decisions made based on 

strategic preventive M&R and Municipality 2 represents decisions based on no 

preventive M&R. Refer to the figure below for a time-condition plot for each 

municipality. 

 
Time-Condition Plot for 2 Municipalities 

The costs associated with the corresponding maintenance and rehabilitation decisions 

are outlined in the following table: 
Preventive M&R 
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Year Treatment ∆ BCI Quantity Unit Unit Cost Total Cost Present Worth 

2021 Rout and Seal Cracks 93-96 250 m $2.50 $625.00 $512.97 

                

2033 

First Rehabilitation 

70-95 

          

Patch, Waterproof and Pave Deck 480 m2 $600.00 $288,000.00   

Misc Concrete Patching 50 m2 $2,000.00 $100,000.00   

        $388,000.00 $236,785.13 

                

2038 Rout and Seal Cracks 89-93 250 m $2.50 $625.00 $337.12 

                

2050 Barrier Wall Replacement 69-80 39 m3 $2,500.00 $97,500.00 $39,104.04 

                

2056 Rout and Seal Cracks 70-75 200 m $2.50 $500.00 $172.92 

                

2066 

Second Rehabilitation 

50-80 

          

Patch, Waterproof and Pave Deck 480 m2 $600.00 $288,000.00   

Misc. Concrete Patching 100 m2 $2,000.00 $200,000.00   

Bearing Replacement 10 ea. $5,000.00 $50,000.00   

New Barrier Walls 39 m3 $1,450.00 $56,550.00   

        $594,550.00 $160,628.84 

                

2072 Rout and Seal Cracks 72-76 350 m $2.50 $875.00 $203.84 

                

2091 

Structure Replacement 

21-100 

          

Piles 1500 m $350.00 $525,000.00   

Abutments and Wingwalls 300 m3 $1,100.00 $330,000.00   

Girders 450 m $1,000.00 $450,000.00   

New Concrete Deck 300 m3 $1,250.00 $375,000.00   

New Barrier Walls 39 m3 $1,450.00 $56,550.00   

Approach Slabs 56 m3 $575.00 $32,200.00   

        $1,768,750.00 $257,753.73 

 
Final BCI in 2093: 98 

   
Net: $695,498.58 

   
   

Residual Value: $240,427.03 

   
   

Total Cost: $455,071.54 

No Preventive M&R 

Year Treatment ∆ BCI Quantity Unit Unit Cost Total Cost Present Worth 

2048 

Structure Replacement 

21-100 

          

Piles 1500 m $350.00 $525,000.00   

Abutments and Wingwalls 300 m3 $1,100.00 $330,000.00   

Girders 450 m $1,000.00 $450,000.00   

New Concrete Deck 300 m3 $1,250.00 $375,000.00   

New Barrier Walls 39 m3 $1,450.00 $56,550.00   

Approach Slabs 56 m3 $575.00 $32,200.00   

        $1,768,750.00 $745,300.07 

                

2083 

Structure Replacement 

21-100 

          

Piles 1500 m $350.00 $525,000.00   

Abutments and Wingwalls 300 m3 $1,100.00 $330,000.00   

Girders 450 m $1,000.00 $450,000.00   

New Concrete Deck 300 m3 $1,250.00 $375,000.00   

New Barrier Walls 39 m3 $1,450.00 $56,550.00   

Approach Slabs 56 m3 $575.00 $32,200.00   

        $1,768,750.00 $314,047.89 

                

 
Final BCI in 2093: 64 

   
Net: $1,059,347.96 

   
   

Residual Value: $157,013.57 

   
   

Total Cost: $902,334.39 

*Costs are for materials only and do not include construction costs 
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The policy of Municipality 1 is to strategically intervene with maintenance measures 

over the course of the structure's service life. Maintenance measures are performed on 

the structures at various times and ultimately extend the service life of the structure, 

prorating the total cost of the structure over a longer period of time. Eventually, a full 

reconstruction is required and this cycle repeats. The total costs are fractional 

compared to those of Municipality 1. This difference in decision making introduces 

significant savings throughout the cycle. 

The policy of Municipality 2 is to simply build the structure and wait until serious 

deficiencies become evident. Once the structure condition has deteriorated, a 

complete reconstruction is carried out restoring the structure to perfect condition. This 

cycle repeats again until a second reconstruction is required. The total costs are 

substantial. Unfortunately this approach still remains common today as municipalities 

are faced with an aged structure network and limited funds for maintenance. 

It may be easy to see upfront cost savings by understanding that as long as any costs 

associated with maintaining the structure are deferred as long as possible, money will 

be saved. The reality is that extending a bridge or culvert's service life prorates the total 

cost of the structure over a longer period of time and ultimately becomes more 

economical in the long run. If preventive maintenance measures are strategically 

planned and carried out then the service life can be maximized and substantial 

reconstruction costs can be deferred for longer periods of time. In a time when 

economy and efficiency are becoming more and more important, this type of 

proactive management is essential in the management of our resources. 

The difficulty faced by most municipalities is related to "breaking the cycle." With an 

aged infrastructure and many structures with condition beyond the point of 

preservation management techniques, substantial funds are required to address those 

most significantly deteriorated structures leaving little funds for keeping the good 

bridges good.  

 
 

 

 

 

 

 

 

 

 

 

 


