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December 10, 2013

Township of Scugog
181 Perry Street
Port Perry, ON, LOL 1A7

Attention: Mr. lan Roger, P.Eng, Director of Public Works and Roads

Subject: Township of Scugog, Asset Management Plan

Dear Mr. Roger,

4 Roads Management Services Inc. (4 Roads) is pleased to provide this Asset Management Plan to
further the Townships efforts in the management of its road, bridge and culvert assets.

Road related information is drawn from the 2011 Road Needs Study provided by AECOM. 4 Roads has
updated estimated improvement and replacement costs using more current unit costs provided by the
Township. Calculations for Time of Need, Improvement and Replacement Costs and Performance
modeling were developed utilizing WorkTech Asset Manager Foundation Software.

Similarly, Structures information is drawn from the 2012 Structures Inventory and Inspection provided
by AECOM. We trust that the information provided in this report will be beneficial to the Township of
Scugog in the continuing evolution of their Asset Management Plans.

Please do not hesitate to call or email if you require any further information or discussion on any aspect
of the report. Thank you for the opportunity to prepare this report. If 4 Roads Management Services Inc.
may be of any further service, please do not hesitate to contact the undersigned.

Yours truly,

David Anderson, CET

President,

4 Roads Management Services Inc.
Dave.anderson@4roads.ca

519 505 5065
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Township of Scugog, Asset Management Plan
Ihecember 10, 2005

Executive Summary

In the fall of 2012, the Province of Ontario, introduced a requirement for an Asset Management Plan
(AMP) as a prerequisite for municipalities seeking funding assistance for capital projects, from the
province; effectively creating a conditional grant. To qualify for future infrastructure grants, an AMP has
to be developed and approved by a municipal council by December 31, 2013. On April 26, 2013 the
province announced that it had created a $100 million Infrastructure Fund for small, rural and northern
municipalities.

The province requires AMP’s for Roads Structures, Water and Waste treatment collection and
distribution and Social housing. The Township of Scugog (ToS) has responsibility for the local roads and
structures within the ToS. Accordingly, the scope of this plan only includes the road and structure assets.

Project Approach

Project approach was predicated on the ToS’s goal that AMP’s would be developed for all assets and/or
asset groups. The ToS recognized that as the management of corporate assets evolved, there should be
a corporate policy providing general direction and guidance that could be applied to all assets as their
respective plans were developed. The corporate asset management policy forms Appendix A of this
report and provides guidance and direction. Appendix A also includes the specific AMP policies that
were developed for the Road and Structures Asset Groups.

The ToS has been diligent in the continuing condition rating of their road and structures asset groups.
The 2011 Road Needs Study, is essentially the current State of the Infrastructure (Sotl); the 2012
Structures Inventory and Inspection report provides the Sotl for the Structures Inventory.

The scope of this report is to develop an AMP following the provincial guidelines producing an AMP with
the following content

1. Executive Summary

Introduction

State of Local Infrastructure (Sotl)
Desired Levels of Service

Asset Management Strategy
Financing Strategy

oukwnwn

In order to develop the AMP, the following approach was adopted

1.  Staff AMP and LOS workshop

2. Draft AM Policy Development

3.  Draft AM Policy and LOS development for Roads and Structures

4, Draft AMP Policy Workshop and presentation to Council

5.  Council Policy Adoption

6. State of the Infrastructure (Sotl) development for roads and structures
7. Development of Asset Management and Financing Strategies

8.  Revision / Finalization of Asset Management and Financing Strategies
9. AMP Review meeting

10. Final Report preparation
11. AMP presentation to and adoption by Council
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Township of Scugog, Asset Management Plan
Ihecember 10, 2005

Stute of the Infrastructure

The 2013 AMP provides an overview of the physical and financial needs of the road system and
structures inventory in their entirety. The existing inventory data and condition ratings were used to
develop programming and budgets. However, once an asset reaches the project design stage, further
detailed review, investigation, and design will be required to address the specific requirements of each
project.

For road assets, data and road condition ratings were completed generally in accordance with the
Ministry of Transportation Ontario (MTO) Inventory Manual for Municipal Roads from 1991 (/nventory
Manual or IM) during a survey in the spring of 2011 (AECOM-Township of Scugog 2011 Road Needs
Study)

For structure assets, data and structure condition ratings were completed in accordance with the most
current version of the Municipal Bridge Appraisal Manual and Ontario Structure Inspection Manual in
2012 (AECOM 2012 Municipal Structure Inventory and Inspection)

When the Inventory Manual was originally developed, the Province provided funding for municipal road
systems; the road systems were measured by their system adequacy. The system adequacy is the
percentage of the road system that is not a “NOW” need.

Based on the current unit costs being experienced for roads, the estimated total cost of recommended
improvements is $155,717,675. The improvement costs include $104,807,747 for those roads identified
as NOW needs and $50,909,928 is for road work required in the '1 to 10' year time period or for
maintenance. The improvement costs do not include improvements that are required on road sections
with less than 50 vehicles per day.

Based on the composition of the road system, budget recommendations have been developed for
annual capital and maintenance programs as follows:

e $5,890,753 for the roads capital/depreciation, excluding resurfacing, based upon a 50-year life
cycle. (this would be similar to the PSAB 3150 amortization value)

e $1,067,447 for average annual hot mix resurfacing, based upon an 19-year cycle.( This would
approximate an average of 5.6 km per year)

e $315,200 annually, for single surface treatment of existing surface-treated roads, based on a
seven-year cycle (this does not include additional padding or geometric correction).

e $1,966,100 annually, for resurfacing gravel roads on a three-year cycle (this does not include
any additional gravel road conversion costs; nor ditching, re-grading, dust control, etc.).

e $93,200 annually for crack sealing

Based on the current unit costs being experienced for structures, the estimated total cost of
recommended improvements is $8,808,000. The improvement costs include $7,168,000 for those
structures identified as NOW needs and $1,640,000 is for structure work required in the '1 to 10' year
time period. The average age of the bridges is approximately 53 years and the culverts 47 years. Both
asset groups had a 50 year design life.

Based on the composition of the structures inventory, budget recommendations have been developed
for annual capital and maintenance programs as follows:
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Township of Scugog
Ihecember 10, 2005

, Asset Management Plan

e $413,950 for the structures capital/depreciation, based upon an average40 year design life of
the existing inventory

e $82,600 for the structures maintenance and minor rehabilitations program.

Financial Plan

Integral to the asset management plan, is the financial plan/strategy.

The 2011 Road Needs Study (AECOM) identified that current funding level for the road asset group was
insufficient to maintain the condition of the asset group and that it would continue to decline. Further it
was identified that the overall condition of the system was below the minimum target set by the
province when prior to the removal of conditional grants in the mid 1990’s. Updated modeling confirms
that those circumstances have not changed.

The 2012 Structures Report identifies significant Structure needs including four structures that are
identified as ‘NOW’ needs for replacement. This factor poses a significant impact to the ToS from both
functional and financial perspectives. Currently, the TOS has not budgeted an annual amount for a
structures program.

The funding for the two asset groups included in this report is not at a sustainable level. The funding gap
is significant and it would be unrealistic to expect that a two or threefold increase could be implemented
over a short time period. The plan provides for increases to the recommended funding levels over a 50
year period. There will be a dedicated increase for road and structure assets at the rate of 1% of the tax
levy per year (compounded and adjusted for inflation) until the recommend funding level is reached.

For roads, it is recognized that, at this funding level, the overall condition of the road system will lessen
over the early years of the plan but will reach the desired Level of Service (LOS) of 60 near the end of the
50 year modeling period. The priorities will be to satisfy the preservation and maintenance needs to the
greatest extent possible from the available funding. Priority projects that are beyond the Township’s
available funding have also been identified as candidates for Provincial Infrastructure Funding
applications. This report includes recommended programming for 10 years based on the ToS funding
levels anticipated over that time period.

For structures, the ‘NOW’ need structures, and their total cost, are significant liabilities for the ToS.
Programming for structures improvements will be based on a combination of debt financing, provincial
infrastructure grants, and other financing in the near term. The strategy for the structures inventory is a
worst first approach due to the overall condition and age of the inventory. Similar to the roads, priority
structure projects, which are beyond the Township’s available funding, have been identified as
candidates for Provincial Infrastructure Funding applications. There is a potential for structure closures.

Asset management strategies (AMS) are critical to managing the performance of an asset group, more
so, if funding is limited. Funding constraints should push the strategy toward those programs that
extend the life cycle of the road by providing the correct treatment at the optimum time. For roads,
resurfacing, rehabilitation, and preservation projects should be a higher priority than reconstruction
projects. The objective is to “keep the good roads good”. Similarly for structures, the best return on
investment is in timely replacement of the bridge deck wearing surface, waterproofing, expansion joints
and minor rehabilitations.
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Township of Scugog
Ihecember 10, 2005

, Asset Management Plan

In addition to the budgetary recommendations, the following recommendations are provided for the
management of the road and structures inventories;

1.

The information and budget recommendations included in this report to further develop the
corporate Asset Management Plan.

The cycle for review of the road system should be continued reviewing the entire system on a
four year cycle.

The cycle for review of the structures inventory should be continued, reviewing the entire system
on a two year cycle

Programming should be reviewed to ensure that resurfacing and preservation programs are
optimized.

Traffic counts should be updated and repeated on a regular basis. The counting should include
the percentage of truck traffic.

Further analysis should be undertaken on the Gravel Road system, with respect to the potential
for conversion to a hardtop surface.

The Level of Service for the road system should be system Adequacy 60%, Physical Condition 60
and MPMP measure of Good to Very Good of 60.

The Level of Service for the Structures should be zero load posted structures.
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Table ES 1: Roadside Environment and Surface Type

Roadside Environment

Rural Semi-Urban % of Total
Lane-
Surface Type Cl-km Lane-km Cl-km Lane-km Cl-km km
Asphalt on Concrete 0.88 1.59 0.88 1.59 0.21% 0.19%
Gravel, Stone, Other
Loosetop 187.5 375.01 4.94 7.88 192.44 382.89 46.68% 46.56%
High Class Bit.-asphalt 13.49 26,98 55.27 110,53 35.25 70.61 104.01 208.12 25.23% 25.31%
Low Class Bit.-surface
treated 94,92 189.84 19.99 39,97 114.91 229.81 27.87% 27.94%
Total 295.91 591.83 81.07 159.97 35.25 70.61 412.23 822.41
% of Total 71.78% 71.96% 19.67% 19.45% 8.55% 8.59%

Table ES 2: Roadside Environment and Functional Class

Roadside Environment

Semi-Urban % of Total

Road Classification Cl-km Lane-km Cl-kem LT(’:'

100 28.5 57 28.5 57 6.91% 6.93%
200 122.79 245,59 122.79 245.59 29.79% 29.86%
300 67.26 134.51 67.26 134.51 16.31% 16.36%
400 61.88 123.76 0.94 1.88 62.82 125.64 15.24% 15.28%
500 13.16 26.31 13.16 26.31 3.19% 3.20%
600 2.33 4.66 2.33 4.66 0.57% 0.57%
C/R 7.18 14.36 7.72 15.44 14.9 29.8 3.61% 3.62%
CCl 1.29 2.52 1.29 2.52 0.31% 0.31%
L/R 69.75 137.33 25.37 50.74 95.12 188.07 23.07% 22.87%
LCI 3.2 6.4 0.87 1.91 4.07 8.31 0.99% 1.01%

Total 295.91 591.83 81.07 159.97 35.25 70.61 412.23 822.41
% of Total 71.78% 71.96% 19.67% 19.45% 8.55% 8.59%
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Towmship of Scugog
ke 10, 2005

Table ES 3: Roadside Environment and Lanes

Roadside Environment

Semi-Urban Urban % of Total
Cl-km Lane-km Cl-km Lane- Cl-km Lane-
km km
1 2.17 2.17 0.06 0.06 2.23 2.23 0.54% 0.27%
2 295.91 591.83 78.9 157.8 35.02 70.04 409.83 819.67 99.42% 99.67%
3 0.17 0.51 0.17 0.51 0.04% 0.06%
Total 295.91 591.83 81.07 159.97 35.25 70.61 412.23 822.41
% of Total 71.78% 71.96% 19.67% 19.45% 8.55% 8.59%

Table ES 4: Bridge Structure Summary by Sub-Type and Deck Area

Foundation

Sub-Type C - Cast In Place S - Steel T-Timber/Wood Unknown Deck Area M?l

BO - Box, Open Footing 109.44 109.44
CC - Concrete, Cast in Place 109.44 109.44
HB - Half-Through Beams/Girder 89.78 89.78
CC - Concrete, Cast in Place 89.78 89.78
HT - Half-Through Truss 80.85 80.85
TL - Transverse Lam. Timber 80.85 80.85
IB - I-Beams or Girders 123.1 123.1
CC - Concrete, Cast in Place 45.1 45.1
TC - Timber-Concrete Composite 78 78
RF - Rigid Frame, Vert. Legs 12251 122.51
TS - Thick Slab 122.51 122.51
SS - Solid Slab 178.7 833.22 1011.92
CC - Concrete, Cast in Place 178.7 178.7
TC - Timber-Concrete Composite 833.22 833.22
Unknown 80.85 80.85
Grand Total 500.43 203.95 833.22 80.85 1618.45
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Table ES 5: Culvert Structure Summary by Subtype and Footprint

CPS - Corrugated Plate Steel

Subtype Total Length Total Width Area (M?)

PA - Pipe Arch 137.1 30.9 4236.39
PHE - Pipe Horiz. Ellipse 24.4 3.3 80.52
Grand Total 161.5 34.2 5523.3

Table ES 6: Load Restricted Structures

Asset ID Location Existing Load Limit Recommended Load Limit
L3 L2 L1 L3 L2 L1
000006 Seagrave Bridge, Lot 23/24,
Con 13, River Street, Seagrave, 10 5

.95km N of Regional Road 2
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i of Scugog, Asset Management Plan

Graph ES1: Road Structural Adequacy Rating vs. Length
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Township of Scugog, Asset Management Plan

Graph ES 2: Road System Adequacy vs. Time
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Graph ES 3: Projected Road System Improvements Resultant from Plan
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Graph ES 4: Projected Bridge Structure Improvements Resultant from Plan

Lero Lto5 Years 6 to 10 Years Greater than 10
Years

1200

1000

800

600

Deck Area

400

200

Remaining Years in Design Life

e Coarrent e After Plan

LH» Roads M‘amagememt Services ine.

Rt Scugog arp fin, 20151210, doex



Township of Scugog, Asset Management Plan
Ihecember 10, 2005

Contents
1 INTRODUCTION AND BACKGROUND ....uitiiiiiiiiiiiiiiiieiiitie e sitae s sieee s siaae e sineeassaineesssnneeassnnessssnnsesssnnes 1
2  PROJECT APPROACH OVERVIEW .. .uitiiiiiiiiiit ittt sentie e ssstieeesstieeeasstbeaesestbeeesanbesessstbeeesesssesesnssesssnnns 2
3 CORPORATE ASSET MANAGEMENT POLICY ..iiittiiiiiiiiiieiiiiiiieniiieieenniie e s siieseeniineeasssinseanssnaessssnsesssssnseans 2
3L GUIAING PriNCiD S i eitiriiitit ittt et ste bt e e e s e e et b eeee e e e et b beteee e e e ea b et bebee e eeea b bebeseaeeseaababe e oan 2
4 ASSET CONDITION RATING METHODOLOGY-ROADS........utttiiiiiieiiiiieinsiieieassiines s siiesasssinae s sssnnssssssneens 2
4.1 Asset Condition Rating MethOdOIOZY ..vuuiuiiiiiiiiiieir et s s r e e s b rreeeees 2
4,1.1 INVENTOrY ManUal HiSTOrY .....ioi i s b er e s s s sbrr e ar e e esenines 3
4,1.2 INVENEOrY IManUAl OVEIVIEW ..oiiuviieiiiiiiieiiitieies sttt ie st e st s st e e s b ee s s sbbn e assbneeassabnaeassabneeas 3
5  ASSET CONDITION METHODOLOGY -STRUCTURES.......cciiiiiiiiiiiiiiniiiieenniinieensiineeensinseasssinsessssensesssssees 5
5.1 Asset Condition Rating Methodology- STrUCLUIES .......iiiiiiiiiiiiiie i 5
5.2 IMProvement TYPeSs — St rUC U @S oot iiii it i it bbb n e r b s s s bbb be e ns e e nsnensnsnrererenes 5
6  STATE OF THE INFRASTRUCTURE -ROADS ....coitttiiiiiiiiit ittt aniiinieansiinae s siiesessiineeanssinaeanssissessssnsessssssseans 7
6.1 SCOPE / ASSEE TYPE(S) cuvvreirriiiirieiiireeeiie ittt e itbeeisbesesteeesteeesbbe s e abbesaaseesabeestbese b besanbaeeabesesbesesbbesenbeseneeesabees 7
6.2 Road System Inventory and ClassifiCation .......ccvveiieir i a e 7
6.3 Surface Types and Roadside ENVIrONMENT......cccuuiiiiiii it er e s r e areesn e 7
Lo Y S O - 1] Tor- | 4 e o WP PP PO PP TP PPPTPP 8
6.4.1 Functional / Existing / Design ClassifiCations .......cvuiceeiiiiiiiiiiiie et 10
6.5 Horizontal and Vertical AlIGNMENT .......vuv i e sear e eess e s sararrrarees 10
o I D - Y[ g = - PO PP PP P PP PP PP O PPPPPPPPPPPPPPPPPI 13
6.7 DRAINAGE OUTLET AND MASTER PLANNING ....ciiiitiitiiiitit ittt ansiinee s niieeansiineessssineesnssnnessssnseeas 14
6.8 BOUNAAIY ROAUS ..eiiiiiiiiiiiiiiiii ittt et e s e e st e e e e e e e st bt bebeaeeeeea et bebeeeee et eeababbetesesen be 15
7 STATE OF THE INFRASTRUCTURE = STRUCTURES ....ueiiiiiiiiiiiiiiiie st ie st e st ee s sie s s siinae s siinaeassinaean 16
7.1 SCOPE [ ASSEE TYPE(S) cuvvreirreiiirreiiireeeitie ittt e itbesesbeeeeeeeste e e sbbe s esbeseaaeeestbeesbbe s e abbesanseesabesesbeseabbesenreesaneeesees 16
7.2 Structure Inventory and ClassifiCation ... e 16
7.2.1 oY I 20T Aot Ao Yo IO PP P PP UPPPPPPPUPPPRRPPP 16
8 T L A0 (o1 (VT =T Y/ o =L PP PPPPPPPPP PRt 17
8 ROAD SYSTEM CONDITION ..itttitiiitititiiitieiesstie e s stie e asssbe e assbeesasssbsesasssbeseassseeeassssneeassssnaessssnnessssnnsess 19
8.1 Road System Condition by Time of Ne@d........ccciiiiiiiiiiiiii e 19
8.2 RO SYSEEM AUBGUACY ..vuiiiiiii ittt e e s e et ee e e e e bbb beee e e eseeeb b bebeeesee s bbabeaeeeasaas 19
8.2.1 Physical Condition = ROAAS......cuuiiiiiiiiiiiiiie it es bbb eessesbatbeeeseeeassenbans 21
8.2.2 Remaining Service Life -ROAUS .......uuiiiiii i 21
8.3 Record of Assumptions —TON, Improvement and Replacement Costs - Roads............cccccvvveeiiiniinnns 22
9  STRUCTURE INVENTORY CONDITION ...ciiitttttiiitititiiiiisassitisasssisasssaessssssasssesassnssessnnssessssnssssssnnsens 23
9.1 Structures Inventory by Time Of NE&d .......cccciiiiiiii i e e 23



Township of Scugog, Asset Management Plan
Ihecember 10, 2005

9.2 Structure Inventory Overall Condition ... e e 23

9.2.1 Remaining Design Life - StrUCTUIES......ii ittt e esenans 24
9.3 Record of Assumptions —TON, Improvement and Replacement Costs - Structures........ccccceccnvinne 26
10 REPLACEMENT COST VALUATION = ROADS......coititie ittt ceitin s setie st setbn s sstbs s e snte s e snaeassnnes 26
11 REPLACEMENT COST VALUATION - STRUCTURES ..ottt ittt ittt ettt st ssnan s snae e 26
12 ASSET CONDITION ASSESSMENT AND PLAN UPDATES......covtiiiitiiieiiitieseisiieeessstieeesssrieeesssreesssssseessnns 27
12.1 Condition Assessment Cycle Recommendation - ROAdS.......ccvvuriviriiiiiiiiniese s se s srresr s se s sennens 27
12.2 Condition Assessment Cycle Recommendation - STrUCLUIES .........ovcviviiierie i iriein e virnnreer e s e 27
13 LEVEL OF SERVICE (LOS) = ROADS ...ttt ittt sttt sttt e staeeitee e sbbe et e asaeesabaestbe e s abbeasbaesabeaesteaans 28
13.1 Current Level of Service IMEasUIrEMENT .......uiiiiiiiie ittt cetin et eeb s s et e e s seb e e e ennes 28

13.1.1 T (T g I Ve £=To TV Loy 28

13.1.2 PHYSICAl CONItION 1itiiiiiiiiiie i e e bae e sebeae s 28

13.1.3 MPMP GOOd £0 VEIY GOO ...iiiiiiiiiiiiiiiiiiiiiie ittt sree s snee s snes 28
14 LEVEL OF SERVICE (LOS) - STRUCTURES .....ccoittiiititeiteeseeestieassttsssseesssessssessasssssssessssssssesssssssssssssnseees 28
14.1 Current Level of Service Measurement- SErUCTUIES.......iiiiiiii i 29

14.1.1 AEGQUACY INAEX 1.ttt e e e s e e et be e e e e s ee sttt ebeeeeee s abbebeee 29

14.1.2 NOW Needs Structures Requiring Replacement.........ccovviuiiniiiiiniciinin e sseiie e 29

14.1.3 MPMP GOOd 0 VEIY GOOU . ...iiiiiiiiiiiiiiie ittt sttt e s s s b e e s sbbe e e enes 29
15 PROGRAM FUNDING RECOMMENDATIONS- ROADS......cciiitiiiiiiiiie i iiiiin s seirin s sesnee s ssnee s snee s snnns 30
T O 1Y =T o VPPN 30
T N 6o 1L =1 D 1T o ol - o o TSRS 30
T o ot YT U T = Vol o V-SSR 30
15.4 Surface Treatment RESUITACING ... ... et ee e e s et ae e e e e e e st baaeaas 31
15.5 Gravel ROAd RESUIMTACING . .iiiiiiiii i e e e s e et e e e e s s e et b bee e e e s e e stabbaeeeas 32
15,6 Crack SEAIING ...coi ittt e e e e e et e bbb et e e e s e e e bbb e bt ae e e ee s bebeeeee e ea bt bebeaeeeeaaat e eanaa 32
15.7 Performance Modeling- Budget Effect on System Performance........ccoccevvv i 32

15.7.1 Asset Management Plan and Strategy ANalysis .....cuvveiviiiiiiiieens e ee e 32

15.7.2 Performance Model OVEIVIEW ......iiiiiiiiiiiiie ittt a e enes 33
15.8 System Performance at Various Budget Levels- Roads.........ccciccvviiiiiiiiiinieie it ee e 33
15.9 Record of Assumptions -Performance ModeliNg ..........ooviiiiiiiiiiiiiiiiieirn s 35

15.9.1 Pavement Classification for Modeling......cuvuviiii i er e ssnnens 35
15.10 10 Year Program ~ROAUS . ....coiiiiiiiiiieii ittt ettt et ee e e e s e e sttt ee e e e e e e st aebeaeaeasaenes 37
16 PROGRAM FUNDING RECOMMENDATIONS- STRUCTURES .....ccoiiiiiiiiii i 37
ST O Y =T o VA PPN 37
I A O o 1L =1 D 1T o ol - o o TSRS 38
16.3 Bridge Deck and Superstructure Lifecycle Maint@nanCe ........uvvvvviiiiiiiieene i iiinienn e ssisrnnr e e essessannens 38

16.4 10 Year Program- SEFUCTUIES ....iiiiiiiiii ittt e a e e e ae e s eeaaaeaebeaes 39



Township of Scugog, Asset Management Plan
Ihecember 10, 2005

17 ASSET MANAGEMENT STRATEGY .iiiiiiiuiiiiiitiiieiiiiiisiiitieesseniie e setae s setae s staeassteesssaeassneeassnseesssnnes 40
17.1 Asset ManagemMENnt OVEIVIEW .....uuuuiiiiiiiiirieitains e es s e e e s aestsee e bt asesaeaeeebearsaseseeeeeeseasanaseeaaesseesensn 40
17.2 Priority Rating vs. Condition Rating- ROAdS ........ccvuiiiie ittt sar e 41
17.3 Cross Asset Integration and Project Prioritization .........ccociviiviiiiin it 42
17.4 Asset Management Strategy.....cccciviiiiiiii 43
18  FINANCIAL STRATEGY AND PLAN ...tttitiiititit ittt ittt st ee st ee st ae s s sbbe e s s st e assbneeasssbnaeasssbnaeannsnaean 43
18.1 FINANCIAl PIaN OVEIVIEW .iiiviiiiiiitieie ittt sttt sttt et e st e e s st e s ss b e e s st ee e e eabee e e eatbeaesanrbeaeennres 43
18.2 Asset Management Plan / Financial Plan Decision MatriX.......vcuieeiiiiiiiiiniie e e sniesssnessseesineeens 44
18.2.1 NON-INFrastructure SOIULIONS....uuuiii it eres 45
18.2.2 Maintenance Activities and Renewal / Rehabilitation ACtIVITIES ......coovvevvereeieeeriirirrereeeeees 45
18.2.3 REPIaCEMENT ACTIVIEIES 11rviiiiiiiiitiiir sttt er e e s s sbe e e e ssesseararreereeesenrans 46
18.2.4 D11y oo 1ot | I Ao AV A= PSR 46
18.2.5 EXPANSION ACTIVIEIES 1oiiiiiiitiii et e e e s e e e e e e s e s e e ae e e n e eraeaeeens 46
18.2.6 WLV [T Y=o UL ol YRR 46
RN =L A T a T Yol T 2 - T KPP 46
18.3.1 ANnticipated Plan OULCOMES ...uuuiiiiiiii it ee e es s st s s e e s s s e e s s e s sesrasreareeseessanrans 48

19 RECOMMENDATIONS . ...iii ittt e e 49



Township of Scugog, Asset Management Plan
Ihecember 10, 2005

List of Tables

Table 5.1: Structure IMProvemMENT TYPES . oiiiciiiiiiie it e s s e s s e s e e s se b e e e e s sa st arrearaeseessanreseees 6
Table 6.1: Surface Type and Roadside Environment Distribution ..........ccocviiviririiiiininieenee e e 7
Table 6.2: Regulation 23/10 Minimum Maintenance Standard Road Classification ...........ccceevvveiinecieenns 9
Table 6.3: Minimum Maintenance Standards Class Distribution ........ccccciiiiii i e 10
Table 6.4: Functional Road Class Distribution ... 10
Table 6.5: Posted Speed vs. Minimum Tolerable Operating Speed...........cccviviveiiiiiiiiiiiinee i 12
Table 6.6: Drainage by Time Of NEEU........coiiiiiiiiii e r e e s bbb er s e s s ararrees 14
LI LR I A = To U] o =Y VA 2T - T [ PR 15
Table 7.1: Load ResStricted StrUCTUIES ..uii ittt sre e saeeas 17
Table 7.2: Bridge Structure Summary by Sub-Type and Deck Area........cccceviiiiiiiiiiiniiiiiinie e 17
Table 7.3: Culvert Structure Summary by Subtype and Footprint..........cccoiiiiiiiiiii 18
Table 8.1: Roads System by Time of Need and MMS Class .........coivriririeiriiieireese e s essnssseessess s 19
TADIE 8.2: UNTE COSES 1uttiitiiitiiis ittt ies sttt ee et e ettt e st ee st e e e st beee e et beee e et beeeea b beee et beeeaasbeeeeaasbeeeeabbeeesans sans 20
Table 9.1: Bridge Structures Inventory by Time of NEed..........coviviiiiiriiiiiiiiein e s essresren e ennens 24
Table 9.2: Culvert Structures Inventory by Time of Need ..o i 24
Table 15.1: Hot Mix Asphalt Roads by Asset Class and Life CycCle .....cocccciiiiiiciii i 31
Table 15.2: ROAA ASSEE CIaSSES .uuuiiiiiiiiiit ittt it seetie e eetre e st e seb e e s st e e e st bt e s sabee e e atee e e eaneeeaeentes 36
Table 18.1: Proposed AMP and FUNING.......oiiiiiiiiiiie i s sistire s s st ee s essessabean s e ssessbaaseassessnnsens 47

List of Figures

Figure 6.1: Safe StOPPING DiSTANCE ..vuuiiiiiiiiiiiieir st er e s e s e e s st rr e s e e s sa s b reereeseassarrereees 11
Figure 6.2: Potentially Substandard Vertical and Horizontal Alignment .....cccccevv v 12
FIBUIE 6.3: OPSS 200,00 .. uuiiiiiitieieiiitiieassiitte s stteaeasstaeasssesaeasssas e assaasaessaas e e e ssseeassa st eesaanteeaeanntbeaeennsbessnnnes 13
Figure 7.1 Triple Load POSEING SIZN .uuiriiiiiiiiiiiiiiie ittt ettt ee e e e st b beae s e s e e saabbeaeeas 16
Figure 8.1: System AdQUACY VS. TiME . ..ttt ittt ee st e s sttt e e e e s seababeee e e esee st bebeeeaessabaebees 21
Figure 8.2: Remaining Service LIfe -ROAMS ... uuuuiiiii i et ee e e e saare s 22
Figure 9.1: Remaining Design Life — Bridge STrUCTUIES ....uvuviiii ittt ir e es s srean e s s srnn e en s s s enrarrees 25
Figure 9.2: Remaining Design Life — CUIVErt StrUCtUIrES.......coviiiiiiiii et scsrer e srare e 25
Figure 15.1: Performance Modeling at Various Budget LEVEIS.........cccevviiviiiirieie e ee e senens 34
Figure 15.2: Treatment Selection vs. CoONIitioN.......cociiiiiiiiiiiiii e 37
Figure 17.1: Treatment Cost vs. Deterioration ... s 42
Figure 18.1: Projected Road System Improvements Resultant from Plan ... 48

Figure 18.2: Projected Structures Inventory Improvements Resultant from Plan .......ccccceeviiviiiennne s 48



Township of Scugog, Asset Management Plan
Ihecember 10, 2005

List of Appendices

Appendix A Corporate Asset ManagemMent POIICY ...t sab e ae e
Appendix B Inventory Manual Methodology OVEIVIEW .........ccccviiiririe i essiiristee s esssssanrear e ss s sresressees
Appendix C Pavement Structure and DefECtS ...t ee e s br e s e e s e b rr e e
Appendix D: Gravel RO CONVEISION . ..ottt et e e e s s et e e e e s e e st b e teeeaeaseebbebeaeaeeeaas
Appendix E Potential Substandard AlIgnment.... ... e
Appendix F Deterioration CUIVE DEtail ...ttt ee s e e s s sbabeaeaeaeeas
Appendix G 10 Year Program Based on Proposed FUNding LeVEl...........occviiiiiiiiiiiiiiinine i essnsene s
Appendix H Critical Deficiencies by AsSet ID = ROAUS.....i.iiiiiiiiiiiiiiis it es st er e sssssrrerrerse s s ssrnnreereess e
Appendix | Road Needs Sorted By Time of Need and Improvement ID .......cccccvevvivviiiinieie s e esnnene e
Appendix J: Bridge and Culvert Needs SUMMArY ... i e esiiieie e eesb e ees e s st aabeaeeeaeeas



nert Plan

1 Introduction and Background

In the fall of 2012, the Province of Ontario, introduced a requirement for an Asset Management Plan
(AMP) as a prerequisite for municipalities seeking funding assistance for capital projects, from the
province; effectively creating a conditional grant. To qualify for future infrastructure grants,
municipalities are required to develop an AMP that is approved by council by December 31, 2013. On
April 26, the province announced that it had created a $100 million Infrastructure Fund for small, rural
and northern municipalities. Accessing these funds requires an asset management plan.

The province requires AMP’s for Roads, Structures, Water and Waste treatment collection and
distribution and Social housing. The Township of Scugog (ToS) has responsibility for the local roads and
structures within the ToS. Accordingly, the scope of this plan only includes the road and structure assets.

The provincial requirements for content of an AMP include;

1. Executive Summary

Introduction

State of the Local infrastructure
Expected Levels of Services
Asset Management Strategy and,
6. Financing Strategy

Uk wnN

The 2013 AMP provides an overview of the physical and financial needs of the road system and
structures inventory in their entirety. The existing inventory data and condition ratings were used to
develop programming and budgets. However, once an asset reaches the project design stage, further
detailed review, investigation, and design will be required to address the specific requirements of each
project.

Further, the AMP also provides a financial strategy. The current funding for the two asset groups
included in this report is not at a sustainable level. The funding gap is significant and it would be
unrealistic to expect that a two or threefold increase could be implemented over a short time period.
The plan provides for a recommended implementation timeline and interim financing options.

Key to the development of an AMP is a ‘State of the Infrastructure’ (Sotl) review of the asset or asset
group. Understanding the composition and replacement and maintenance costs of an asset group is
essential to development of an AMP. This report incorporates the condition information from the
AECOM 2011 Road Needs Study and the AECOM 2012 Municipal Structure Inventory and Inspection.

LH» Roads M‘amagememt Services ine.
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2 Project Approach Overview

3 Corporate Asset Management Policy

3.1 Guiding Principles

The province currently requires AMPs for five primary areas and as such the initial plan speaks to two of
those areas —roads and structures that the ToS has responsibility for. The ToS has recognized that
developing asset management plans for all of the asset groups for which they have responsibility is the
ultimate goal. There should be consistency, to the greatest extent possible, between the plans for all

asset groups.

Appendix A of the AMP includes the council approved Corporate Asset Management Policy. The policy
includes the guiding principles to assist with decision making and the development of Asset
Management plan for other asset groups. Appendix A also includes specific asset management policies
for roads and structures. The subject areas of the policy include:

e Scope

e Asset Data Storage

e Asset verification and Condition Rating

e Condition Assessment Cycle

e level of Service

e Asset Management Strategy

e Financial Strategy

e Funding Sources

e Plan Maintenance Continuity and Currency
e Innovation

e Public Notification

4 Asset Condition Rating Methodology-Roads

4.1 Asset Condition Rating Methodology

The provincial requirements for AMP’s include asset condition assessment in accordance with standard
engineering practices. The road section reviews follow the methodology of the Ministry of
Transportation Inventory Manual for Municipal Roads, 1991.

The condition of the road system is mandated by provincial Legislation by the following:
e  Municipal Act 2001, Section 44 (1).The municipality that has jurisdiction over a highway or

bridge shall keep it in a state of repair that is reasonable in the circumstances, including the
character and location of the highway or bridge. 2001, c. 25, s. 44 (1).

kb Roads Management Services Inc.
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e Regulation 239/02 —Minimum Maintenance Standards for Municipal Highways -is a result of
Section 44

4.1.1 Inventory Manual History

From the 1960’s until the mid-1990’s, the Ministry of Transportation (MTO) required municipalities to
regularly update the condition ratings of their road systems in a number of key areas. The process was
originally created by the MTO, as a means to distribute conditional funding, on an equitable basis,
between municipalities. The reports were referred to as a ‘Road Needs Study’ (RNS) and were required
in order to receive a conditional grant to subsidize the municipal road programs. After the introduction
in the 1960’s by the MTO, the methodology evolved into the current format by the late 1970’s. The most
current version of the Inventory Manual is dated 1991, and is the methodology used for this report. The
practice was discontinued by a number of municipalities, when conditional funding for roads was
eliminated in the mid 1990’s.

4.1.2 Inventory Manual Overview

The Inventory Manual Methodology is a sound, consistent, asset management practice that still works
well today, and in view of the increasing demands on efficiency and asset management, represents a
sound asset management practice that should be repeated on a cyclical basis. The road section review
identifies the condition of each road asset by its time of need and recommended rehabilitation strategy.

The Township of Scugog Sotl-Roads section of this report summarizes the

condition of the road system survey conducted during the spring 2011. The

Sotl-Roads section provides an overview of the overall condition of the INVENTORY MANUAL
road system by road section, including such factors as structural adequacy,

drainage, and surface condition. The study also provides an indication of FOR

apparent deficiencies in horizontal and vertical alignment elements, as per MUNICIPAL ROADS

the Ministry of Transportation’s manual, “Geometric Design Standards for
Ontario Highways”.

The Sotl provides an overview of the physical and financial needs of the
road system, which may be used for programming and budgeting. P———
However, once a road section reaches the project design stage, further |
detailed review, investigation, and design will be required to address the
specific requirements of the project.

Asset Management by its very nature is holistic. Managing a road network MUNIGIPAL TRANGPGRATION BIISIEN

based solely on pavement condition would be critically deficient in scope in WIUHIGIPAL ROAUS BRANCH
terms of the information required to make an informed decision as to the @

‘r‘«wmmmnmm
Ittt
improvements required on a road section.

The Inventory Manual offers a holistic review of each road section, developing a Time of Need (TON) or
an Adequate rating in six areas that are critical to municipal decision making:

1. Geometrics

2. Surface Type
3. Surface Width
4, Capacity

P Roads Management Services Inc.
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5. Structural Adequacy
6. Drainage

During the 2011 survey, evaluations of each road section were completed generally in accordance with
the MTO’s Inventory Manual for Municipal Roads (1991). Data collected was entered directly into
WorkTech’s Asset Foundation software. Condition ratings, Time of Need, Priority Ratings, and associated
costs were then calculated by the software, in accordance with the Inventory Manual. Updated 2013
Unit costs for construction were provided by staff. Improvement and replacement costs were
recalculated

Road sections should be reasonably consistent throughout their length, according to roadside
environment, surface type, condition, cross section, speed limit, or a combination of these factors. As an
example, section changes should occur as surface type, surface condition, cross-section, or speed limit
changes.

The Condition Ratings, developed through the scoring in the Inventory Manual, classify roads as ‘NOW’,
‘1to 5, or ‘6 to 10’ year needs for reconstruction. The Time of Need is a prediction of the time until the
road requires reconstruction, not the time frame until action is required. For example, a road may be
categorized as a ‘6 to 10’ year need with a resurfacing recommendation. This road should be resurfaced
as soon as possible, to further defer the need to reconstruct.

Field data is obtained through a visual examination of the road system and includes: structural
adequacy, level of service, maintenance demand, horizontal and vertical alignment, surface and
shoulder width, surface condition, and drainage. The Condition Rating is calculated based upon a
combination of other calculations and data.

To best utilize the database information and modern asset management concepts, it has to be
understood that the Time of Need (TON) ratings are the estimated time before the road would require
reconstruction. NOW needs are still roads that require reconstruction; however, it is not intended that
‘1to 5 and ‘6 to 10’ year needs are to be acted on in that timeframe. The ‘1 to 5’ and ‘6 to 10’ year
needs are current candidates for resurfacing treatments that will elevate their structural status to
‘ADEQ/, and offer the greatest return on investment for a road authority (notwithstanding a drainage or
capacity need, etc.).

The Time of Need ratings from the Structural Adequacy perspective are described more fully in
Appendix B.

Appendix C of this report includes a discussion of Pavement Structure and defects.
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5 Asset Condition Methodology -Structures

5.1 Asset Condition Rating Methodology- Structures

The provincial requirements for AMP’s include asset condition assessment in accordance with standard
engineering practices.

Provincial legislation requires that all structures with a span of 3 metres or greater be inspected under
the supervision of a structural engineer every two years, in accordance with the Ontario Structure
Inspection Manual (OSIM) or equivalent. 4 Roads understands that the Municipal Bridge Appraisal Data
Entry System (MBADES) has been identified as an equivalent. The ToS reporting conforms to the
MBADES format.

Structural inspections shall be in accordance with the following regulations:

e 104/97,472/10 Standards for Bridges
e Regulation 103/97 Standard to determine Allowable Gross Weight for bridges and 160/02,
278/06 and 472/10 (Amending 104/97)

The condition of the structures inventory is further mandated by Provincial Legislation by the following:

e  Municipal Act 2001, Section 44 (1).The municipality that has jurisdiction over a highway or
bridge shall keep it in a state of repair that is reasonable in the circumstances, including the
character and location of the highway or bridge. 2001, c. 25, s. 44 (1).

e Regulation 239/02 — Minimum Maintenance Standards for Municipal Highways - is a result of
Section 44

Bridge and Culvert structures are rated as deficient in the ‘NOW’, 1 to 5 or 6 to 10 timelines due to:

* Insufficient width of structure (six metre minimum)

* Vertical clearance

* Level of Service (cannot accommodate peak hour traffic)
¢ Structural Capacity.

* Safety Treatments

The Condition Ratings, developed through the scoring in MBADES, classify structures as ‘NOW’, ‘1 to 5/,
or ‘6 to 10’ year needs for reconstruction or rehabilitation. Similar to roads, structures with
rehabilitation treatments should be dealt with as a priority, to further defer the need to reconstruct and
maximize the value and life cycle of the asset.

Field data is obtained through a visual examination of each structure. Overall ratings and Time of Need
are calculated based upon the condition ratings and a combination of other calculations and data.

5.2 Improvement Types =Structures
Bridge structures in particular, are complex and are constructed in several parts referred to as elements.
The number of elements per structure can vary based on the original design/construction of the

structure. Each element may have its’ own evaluation.

kb Roads Management Services Inc.
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As such, a structure may have more than one improvement type. In the MBADES inspection format, the
review of the structure is divided into two evaluation categories: Material Condition Rating (MCR) and
Performance Condition Rating (PCR).Depending on site specific conditions, there may also be
recommendations for channel improvements and additional engineering studies such as deck conditions

surveys.

Table 5.1: Structure Improvement Types

Structure Improvement Types

BIR — Bearing Improvement / Replacement REB — Remove Existing Bridge

CDS - Concrete Deck Soffit Repairs RCS - Rehabilitation/Replacement of Safety Curbs / Sidewalks

CPS — Cathodic Protection System RCB - Replace Culvert with Bridge

CDR - Complete Deck Replacement RSL - Replace Bridge or Culvert = Same Location

CSS - Coating Structural Steel RNL - Replace Bridge New Location

CSR — Coat Steel Railings RRW - Rehabilitate/ Replace Retaining Walls

C/R - Channel Realignment WS - Removal of-EX|st|ng Asphalt Wearing Surface and Bridge
Deck Waterproofing

C/I = Channel Improvements RSP - Rehabilitate Superstructure

DCS - Deck Condition Survey RSB - Rehabilitate Substructure

C/I = Condition Inspection (Engineering Investigation) RIR - Railing Improvement/Replacement

EIR - Embankment Improvements bP| - Scour Protection Improvements

HCI - Horizontal Clearance Improvements IES - Twin Existing Bridge

IAB - Installation of Approach Safety Shape Barrier IS - Transverse Expansion Joint Sealant Replacement

IAG - Installation of Approach guiderail IR -Transverse Expansion Joint Replacement

LIS - Longitudinal Expansion Joint Sealant Replacement Cl -Vertical Clearance Improvements

LIM - Longitudinal Expansion Joint Modification AP - Waterproof and Asphalt Paving

LIR - Longitudinal Expansion Joint Replacement SR - Wearing Surface Rehabilitation

LMC - Latex Modified Concrete Overlay SO - Widen Superstructure Only

OWP - Overlay Waterproof and Asphalt Paving SS - Widen Superstructure and Substructure

OTH - Other Engineering Investigations RDI - Routine Detailed Inspection

PDR - Partial Deck Replacement LCE - Load Capacity Evaluation

PPT - Provision for Pedestrian Traffic RRA - Rehabilitation / Replacement Analysis

PWP - Patch Waterproof and Pave

Roads Management Services Inc.
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6 State of the Infrastructure -Roads

6.1 Scope / Asset Type(s)

This section of the report addresses road assets only. The content will provide review and analysis of the
road system from a number of perspectives including condition rating, functional classification, roadside
environment, replacement cost and regulation 239/02 classification.

6.2 Road System Inventory and Classification

Road sections within road systems may be classified in a number of ways, to illustrate their roadside
environment, surface type, functional classification, and so forth. The classifications provide assistance
in developing further information, with respect to the road system, such as replacement costs and
performance expectations.

6.3 Surface Types and Roadside Environment

Roadside environment and surface type criteria of a road section are useful in characterization of the
road section, and in determining costs for replacement, reconstruction and rehabilitation treatments.

The Inventory Manual classifies the roadside environment as Rural, Semi-Urban or Urban. The
classification is determined by length, servicing, and adjacent land use.

o Rural Roads — within areas of sparse development, or where development is less than 50% of
the frontage, including developed areas extending less than 300 m on one side or 200 m on both
sides, with no curbs and gutters.

o Semi-Urban Roads — within areas where development exceeds 50% of the frontage for a
minimum of 300 m on one side, or 200 m on both sides, with no curbs and gutters, with or
without storm/combination sewers, or for subdivisions where the lot frontages are 30 m or
greater.

e Urban Roads — within areas where there are curbs and gutters on both sides, served with storm
or combination sewers, or curb and gutter on one side, served with storm or combination
sewers, or reversed paved shoulders with, or served by, storm or combination sewers, or for
subdivisions with frontages less than 30 m.

Table 6.1: Surface Type and Roadside Environment Distribution

Roadside Environment

Rural Semi-Urban Urban % of Total
Lane- Lane-
Surface Type Cl-km Lane-km Cl-km Lane-km Cl-km km Cl-km km
Asphalt on Concrete 0.88 1.59 0.88 1.59 0.21% 0.19%
Gravel, Stone, Other
Loosetop 187.5 375.01 4,94 7.88 192.44 382.89 46.68% 46.56%
High Class Bit.-asphalt 13.49 26.98 55.27 110.53 35.25 70.61 104.01 208.12 25.23% 25.31%
Low Class Bit.-surface
treated 94,92 189.84 19.99 39,97 114.91 229.81 27.87% 27.94%
Total 295.91 591.83 81.07 159.97 35.25 70.61 412.23 822.41
% of Total 71.78% 71.96% 19.67% 19.45% 8.55% 8.59%
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6.4 MMS Classification

In November 2002, Regulation 239/02, Minimum Maintenance Standards for Municipal Highways
(MMS) came into effect. Essentially, if a municipality met the standard and documented it, they would
not be negligent per Section 44(3)c of the Municipal Act noted above. Regulation 239/02 provided for a
review five years after its original implementation. A process to revise Regulation 239/02, chaired by the
Ontario Good Roads Association (OGRA), culminated in a revised regulation, Regulation 23/10, coming
into effect in February 2010.

In the late fall of 2011, a court decision (Giuliani) was rendered that effectively created case law that
negated the protection that the MMS afforded, and in particular, Tables 4 and 5 of the regulation
(Tables 4 and 5 address Snow Accumulation and lcy Roads). Essentially, the decision created a new
standard that went beyond the MMS. The effect on a municipality is that a higher standard of weather
monitoring and documentation and response to monitoring is required.

OGRA re-called the MMS committee to further amend the regulation, to address the outcome of the
Giuliani decision. As a result of the committee meetings and discussions with the province, Regulation
47/13 came into effect, amending Regulations 239/02 and 23/10, on January 25 2013.

The Minimum Maintenance Standards do not have to be adopted by a municipal council per se. The
regulation is provincial, applies to all municipalities, and is available for municipalities to use as a
defense if they have met the standard and documented it. The more important issue would be to ensure
that a municipality has the appropriate Standard Operating Procedures (SOP’s) in place, and that they
are followed and documented, rather than trying to reword or parallel the language of the regulation
into a document that is municipality-specific.

Traffic counts are important for a number of decision making purposes, with respect to the road system.
Accurate, defensible traffic counts, in conjunction with the posted speed limits, are used in determining
the MMS class of the respective road sections. Roads are divided into six service classes by posted speed
and traffic count, with Class 1 being the highest service level and Class 6 being the lowest. There are no
service standards for Class 6 roads which have less than 50 vehicles per day. Table 6.2 shows the
Regulation 23-10's traffic/speed/ classification matrix.
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Table 6.2: Regulation 23/10 Minimum Maintenance Standard Road Classification

Annual Average Daily Traffic
Posted or Statutory Speed Limit (kilometres per hour)
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As per the Regulation, different road classifications require different response times. For example, the
response time that is required to remove snow accumulation is 12 hours for a Class 3 road, and 16 hours
for a Class 4.

Response time is the time from when the municipality becomes aware that a condition exists, until the
time that the condition is corrected or brought within the limits specified in the regulation. This may
have a significant impact with respect to the equipment and staffing that may be required to meet the
standard, particularly in the case of winter control. The implications are that this increased service level
may require the municipality to increase the inspection frequency, staff, and machinery to deliver the
service beyond the service delivery hours that may currently exist.

The distribution of the MMS Classes across the road system is detailed in Table 6.3.

ds Management Services Inc.
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Table 6.3: Minimum Maintenance Standards Class Distribution

MMS Class
Roadside 4
Rural 9,51 246.8 11.3 28.3 295.91 71.78%
Semi-Urban 0.13 26.14 53.9 0.91 81.07 19.67%
Urban 2.64 13.65 18.96 35.25 8.55%
TOTAL 12.28 286.59 84.16 29.21 412.23
% OF TOTAL 2.98% 69.52% 20.41% 7.09%

6.4.1 Functional / Existing / Design Classifications

Roads are further classified within the database by classes such as Local, Collector, or Arterial and
Residential or Industrial. Items 33 and 105 in the Inventory Manual provide further direction on

determination of the Existing or Design Classes of road. Generally, the classifications are predicated on
the existing use, roadside environment, and anticipated growth over either the ten- or twenty-year
planning horizon.

The road sections are classified by the rater, at the time of the field review. Table 6.4 identifies the

Functional Road Class Distribution.

Table 6.4: Functional Road Class Distribution

Roadside Environment

Semi-Urban % of Total
Road Classification Ql-km Lane-km Cl-km LT(’:'
100 28.5 57 28.5 57 6.91% 6.93%
200 122.79 245.59 122.79 245.59 29.79% 29.86%
300 67.26 134.51 67.26 134.51 16.31% 16.36%
400 61.88 123.76 0.94 1.88 62.82 125.64 15.24% 15.28%
500 13.16 26.31 13.16 26.31 3.19% 3.20%
600 2.33 4,66 2.33 4.66 0.57% 0.57%
C/R 7.18 14.36 7.72 15.44 14.9 29.8 3.61% 3.62%
ccl 1.29 2.52 1.29 2.52 0.31% 0.31%
L/R 69.75 137.33 25.37 50.74 95.12 188.07 23.07% 22.87%
LCI 3.2 6.4 0.87 1,91 4.07 8.31 0.99% 1.01%
Total | 795,091 591.83 81.07 159.97 35.25 70.61 | 412.23 822.41
% of Total | 71 789 71.96% | 19.67% | 19.45% 8.55% 8.59%

6.5 Horizontal and Vertical Alignment

The changes in direction and elevation of the road are referred to as the horizontal and vertical

alignment. The changes in direction should be designed and constructed such that the posted speed
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limit of the road section may be safely maintained throughout the section. If maintaining the posted
speed in safety cannot be achieved, then the horizontal or vertical curve would be identified as
substandard.

Lower volume roads that have not been reconstructed, tend to closely follow (or avoid) the existing
contours of the land. In southern Ontario, which is relatively flat, there was a greater tendency to follow
the alignments of the original Township surveys. However, where these roads were adjacent to larger
streams and rivers, there was still a tendency to follow the topography. The result was/is a road
alignment that tends to change vertical and horizontal direction frequently; at times without much
notice.

When a new road is designed, one of the considerations is the Safe Stopping Distance (SSD). The
calculation of the distance to stop safely from any given speed is based upon several factors, such as
posted speed limit, reaction times, and friction. When road sections are evaluated for a road needs
study, the number of vertical and horizontal curves that appear to be deficient are identified. The
identification is based on whether there is sufficient SSD for the posted speed limit. The following table
is an excerpt from the Geometric Design Standards for Ontario Highways, and indicates the SSD’s
required for various design speeds.

Figure 6.1: Safe Stopping Distance

Table C2-1
MINIMUM STORPING SIGHT DISTANCE ON WET PAVEMENTS
e st
‘ Spoed v Perception and Brake S-Min, Stopping
Reaction Coefficient | Braking sight distanoe
Design :mwmﬂ Time Distance mm‘m mw‘m coloulated | rounded
bty Kyt 5 m ! m m m
Al 40 ] i) 0.380 17 45 45
§0 50 2.5 35 0,358 27 62 65
B0 60 2.5 42 0337 L4 a4 1]
10 70 25 Al 0.3a Btk 100 110
80 T 2.5 55 0312 T8 134 136
g0 ar 2.5 60 0. 304 L) 158 160
100 9 2.5 66 0.286 120 186 185
110 102 2.5 71 0.280 141 212 216
120 108 2.5 6 0.283 1686 241 245
130" 116 2.5 81 0278 160 2 2r5
140" 120 2.5 BE 0.277 211 296 300
150" 127 2.5 Be 0.273 232
160~ " 2.5 o 0.269 251
“Dasigr Speeds above 120 kmd are bayond the normal range of application

On rural roads, one of the effects of substandard alignments is a decrease in the Average Operating
Speed through the road section. An Average Operating Speed that is significantly lower than the posted
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speed will result in a Geometric Need for the road section. The following table from the Inventory
Manual identifies the limits that will trigger a geometric need for typical posted speed limits.

Table 6.5: Posted Speed vs. Minimum Tolerable Operating Speed

Item Speed

Legal Speed Limit

40

50

60

70

80

90

45

50

60

65

75

Minimum Tolerable Operating Speed 35

The following pictures provide examples of potentially substandard alignments.

Figure 6.2: Potentially Substandard Vertical and Horizontal Alignment
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Appendix E includes a listing of all of the rural road sections with potentially sub-standard vertical or
horizontal alignments that should be reviewed for signage, speed reduction, or correction.
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6.6 Drainage

Adequate drainage is critical to the performance of a road to maximize its’ life expectancy. Roads are
designed, constructed, and maintained in order to minimize the amount of water that may enter, or
flow over, the road structure.

In the case of water flowing over the road, assessment must be made of the circumstances on a site-
specific basis. Factors that should be considered include the traffic volumes of the road section,
economic impacts to the loss of the use of the road, upgrade costs, and risks.

Water in a road base can cause different reactions at different times of the year. In non-freezing
conditions, the granular road base can become saturated. Too much water displaces the granular
material; it removes the material’s ability to support the loads for which it was designed. Too much
water in the granular material actually acts like a lubricant, and facilitates the displacement of the
material under load. In freezing conditions, water in the road structure can cause frost heave, potholes,
and pavement break-up as the water freezes and expands. Generally, a saturated granular road base
results in structural failure of the road.

Figure 6.3 provides an example of a rural road, illustrating what the relationship between the gravel
road base and the drainage should be. The relationship is the same in an urban system, although not as
obvious. Rural road drainage is typically achieved through roadside ditches. Rural road ditches should be
a minimum of 500 mm below the granular road base, to ensure that the road base remains free from
moisture and maintains its ability to carry loads.

Figure 6.3: OPSS 200.10
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Urban roads typically have a storm sewer pipe network that carries the minor storm event. The roadway
itself is often part of the overland flow route for the major event. The drainage of the granular road base
is accomplished through sub-drains installed below the curb and gutter, lower than the lowest elevation
of the granular base. This satisfies the same purpose as the ditch in a rural cross-section, by providing an
outlet to ensure that the granular base remains dry

Evaluations of the drainage scores were in part predicated upon the structural score. For example where
a road section had virtually no ditch, or very minimal ditching but the road structure did not show any
signs of failure typically observed when there is inadequate drainage, then generally a rating was
between 12 and 14 and an ‘SD- (Spot drainage) improvement noted. Where it was obvious that the
inadequate ditch was exacerbating the distress on the road or there was occasional flooding, the score
was be further reduced and the improvement type would be some type of major rehabilitation or
reconstruction dependent upon the traffic volumes. Table 6.6 provides an overview of the drainage
needs of the road system by Time of Need.

Table 6.6: Drainage by Time of Need

Time of Need
Roadside
Environment 6to 10 NOW
R 41.11 55.52 55.07 144.22 295.91
S 14.51 11.16 14.78 40.62 81.07
9] 4,75 5.36 24,81 0.33 35.25
TOTAL 60.37 72.04 94.66 185.17 412.23

Maintenance of the drainage system(s) is also critical to the long-term performance of a road system.
Low volume rural roads tend to have a winter maintenance program that includes the application of
sand to improve traction. Over time, that sand builds up on the edge of the pavement, to a point where
it effectively blocks runoff from getting to the ditch. The runoff is trapped at the edge of pavement,
where it saturates that area of the road bed, contributing to the early failure of the edge of the
pavement. This element of the road cross-section is not scored as part of the overall evaluation.

6.7 DRAINAGE OUTLET AND MASTER PLANNING

Correcting drainage issues is not quite as simple as digging a ditch or installing a storm sewer. In Ontario,
Common law for drainage is such that water cannot simply be collected and directed. It has to be
directed to a legal, adequate outlet. There are two primary methodologies to achieve the legal outlet; a
Class Environmental Assessment Process or a petition for a Municipal Drain under the Drainage Act. The
‘adequate’ component is an engineering function.

As the ToS reconstructs/rehabilitates sections of the road network in the urban and semi urban areas, a
Master Drainage Plan should be developed as part of a Class Environmental Assessment process prior to
the reconstruction process occurring, in order that both minor and major storm events are dealt with
appropriately.
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6.8 Boundary Roads

Boundary roads, are roads that a Township would have in common with the abutting municipalities. In
order to manage the joint responsibilities, a Boundary Road Agreement that identifies the
responsibilities of both agencies is created. The agreements are usually in writing; however, some are
informal.

The Boundary Road Agreement should identify costs sharing and responsibility arrangements for
maintenance or capital works on the road section. From a risk management perspective the agreement
reduces the risk for one of the parties in the event of a claim, depending upon the content of the
agreement.

Boundary road reporting can be dealt with in one of two ways: the length can be split to provide a more
accurate depiction of the road system that is actually maintained by the agency, or they may not be
adjusted. When MTO was providing subsidy, the roads were adjusted for reporting and accounting
purposes. For the purposes of this report adjustment has been made to the road system sizes to account
for the 50% sharing of the length of the boundary roads.

When a boundary is reconstructed on a day labour basis by the adjacent municipalities, the project
should be treated no differently than if the work were being tendered. The exposure to risk for the
Township is no different. The assignment of the various aspects of the work should be clear and the
timing for completion of the tasks clearly identified and adhered to. Table 6.7 identifies the Township of
Scugog boundary roads.

Table 6.7: Boundary Roads

Roadside Environment

Adjacent Agency Street Name S
10101 City of Oshawa Coates Road East 1.39 1.39
10101 City of Oshawa Coates Road West 3,25 3,25
10402 Municipality of Clarington Boundary Road 0.8 1.41 2,21
10404 Town of Whitby Coates Road West 0.75 0.75
10404 Town of Whithy Town Line Road 6.49 6.49
10601 Township of Brock Brock/1st Line 1.9 1.9
10601 Township of Brock Scugog Brock Townline 7.07 7.07
10601 Township of Brock Victoria Corners Road 3.56 3.56
72101 City of Kawartha Lakes Bank Road 0.11 0.11
72101 City of Kawartha Lakes Brunon Avenue 1.5 1.5
72101 City of Kawartha Lakes Cartwright/Manvers Boundary Road 0.34 0.34
72101 City of Kawartha Lakes Manvers/Scugog Townline Road 6.09 6.09
72101 City of Kawartha Lakes Neshitt Line 448 448
72101 City of Kawartha Lakes River Street, Seagrave 0.18 0.18
TOTAL 35.78 3.54 0 39.32
15
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7 State of the Infrastructure — Structures

7.1 Scope / Asset Type(s)

This section of the report addresses structure assets with a span of 3 metres or greater only. This
includes structures defined as bridges and culverts. The content will provide review and analysis of the
structures inventory from a number of perspectives including condition rating, functional classification,
roadside environment, replacement cost. Information for this section of the report is drawn from the
2012 Municipal Structure Inventory and Inspection prepared by AECOM

7.2 Structure Inventory and Classification

Bridges and culverts are defined as follows:

Bridge -In general, transfers all live loads through a superstructure to a substructure and foundations.
AECOM'’s 2012 Structures Inspection report indicates that for bridges that were originally designed as a
bridge and have some depth of fill placed over the deck have been appraised as a bridge. Similarly, Box
or open type structures that have less than 600 mm of cover were appraised as a bridge and those with
more than 600 mm of cover were appraised as a culvert,

Culvert -In general, transfers all live loads through fill.

7.2.1 Load Restrictions

It should be noted that a deficient bridge may have a load posting/restriction. The Highway Traffic Act
(HTA) provides for municipalities to pass by-laws to restrict loads on a structure. Generally load
restricted structures are identified by the following sighage, where a triple posting exists.

Figure 7.1: Triple Load Posting Sign
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L3 postings govern single unit vehicles; L2 postings govern two unit vehicles; and L1 postings govern
vehicle trains. Section 13 of Bill 92 amends Section 123 of the Highway Traffic Act dealing with the load
limit by-laws. Municipalities retain the authority to pass load limit by-laws, but approval of the Minister of
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Transportation is no longer required. Two engineer's stamps for all load limit by-law recommendations,
including load posting and duration, generally 2 years, are now required. Load posting assessments are
currently being carried out during the annual bridge appraisal updates. Load limit recommendations are
summarized inTable 7.1.

Table 7.1: Load Restricted Structures

Asset ID Location Existing Load Limit Recommended Load Limit
L3 L2 L1 L3 L2 L1
000006 Seagrave Bridge, Lot 23/24,
Con 13, River Street, Seagrave, 10 5

.95km N of Regional Road 2

Load limited structures can impose significant constraints on service delivery both public and private. A
fully loaded tandem truck with plough blade attached could easily reach 25 tonnes. A Fire Department

tanker truck could weigh more than that.

7.3 Structure Types
Bridge structures are classified through a number of data fields; Sub-Type, Articulation, Material Types,
Substructure, Superstructure, Wearing Surface etc. Table 7.2 summarizes the composition of the ToS

Bridge Structures Inventory by Sub Type and Deck Area.

Table 7.2: Bridge Structure Summary by Sub-Type and Deck Area

Foundation

Sub-Type C - Cast In Place S - Steel T-Timber/Wood Unknown Deck Area M?l

BO - Box, Open Footing 109.44 109.44
CC - Concrete, Cast in Place 109.44 109.44
HB - Half-Through Beams/Girder 89.78 89.78
CC - Concrete, Cast in Place 89.78 89.78
HT - Half-Through Truss 80.85 80.85
TL - Transverse Lam. Timber 80.85 80.85
IB - I-Beams or Girders 123.1 123.1
CC - Concrete, Cast in Place 45.1 45.1
TC - Timber-Concrete Composite 78 78
RF - Rigid Frame, Vert. Legs 122,51 122.51
TS - Thick Slab 122.51 122.51
SS - Solid Slab 178.7 833.22 1011.92
CC - Concrete, Cast in Place 178.7 178.7
TC - Timber-Concrete Composite 833.22 833.22
Unknown 80.85 80.85
Grand Total 500.43 203.95 833.22 80.85 1618.45

17

oads Managqement Services Inc.

Rpt Scugog amp. fin 20




ot Mane

EGINEED

Culvert Structures may also be classified by similar parameters as the bridge structures. In the ToS, all of
the culvert structures are constructed of the same material type; Corrugated Plate Steel.

Table 7.3: Culvert Structure Summary by Subtype and Footprint

CPS - Corrugated Plate Steel

Subtype Total Length Total Width

PA - Pipe Arch 137.1 30.9 4236.39
PHE - Pipe Horiz. Ellipse 24.4 3.3 80.52
Grand Total 161.5 34.2 5523.3
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8 Road System Condition

The provincial requirements for AMP’s include asset condition assessment in accordance with standard
engineering practices. The road section reviews follow the methodology of the Ministry of
Transportation Inventory Manual for Municipal Roads, 1991.

8.1 Road System Condition by Time of Need

The Inventory Manual methodology results in overall rating of road sections by Time of Need (TON);
NOW, 1to 5, 6 to 10, or Adeq (Adequate). Table 8.1 below provides a breakdown of the road system by
time of Need and MMS Class.

8.2 Road System Adequacy

The system adequacy is a measure of the ratio of the ‘/NOW’ needs to the total system, and includes
needs from the six critical areas described earlier in the report. The overall TON is the most severe or
earliest identified need. For example a road section may appear to be in good condition, but is
identified as a NOW need for capacity, indicating that it requires additional lanes.

Equation 8.2: System Adequacy Calculation
System Adequacy = Total System (km) — NOW Deficiencies (km) X 100

Total System (km)

The Township of Scugog currently has a road system adequacy measure of 55.1%. The road system
currently measures 412.23 centreline-kilometres (adjusted for boundary roads), with 185.17 kilometres
rated as deficient in the ‘'NOW’ time period.

Table 8.1: Roads System by Time of Need and MMS Class

MMS Class Total
3 a

Time of Need Cl-km Lane- km Cl-km Lane-km Cl-km Lane-km Cl-km Lane-km Cl-km Lane-km
NOW 1.98 3.96 145.12 290.24 38.07 74.05 185.17 368.25
1-5 5.86 11.72 43.87 87.74 10.64 21.28 60.37 120.74
6-10 3.03 6.06 55,81 111.62 13.2 26.4 72.04 144.08
ADEQ 1.41 2.82 41,79 83.75 2225 44,43 29.21 58.34 94.66 189.34
Total 12.28 24.56 286.59 573.35 84.16 166.16 29.21 58.34 412.23 822.41

% of Total 2.98% 2.99% 69.52% 69.72% 20.41% 20.20% 7.09% 7.09%

System Adequacy % 83.9 83.9 49.4 49.4 54.8 55.4 100.0 100.0 55.1 55.2
Good to Very Good % 36.2 36.2 34.1 34.1 42.1 42.6 100.0 100.0 40.4 40.5

The estimates provided in this report are in accordance with the formulae in the Inventory Manual, and
utilize the unit costs as identified in Table 8.2. These costs include adjustment factors as per the
Inventory Manual, such as Basic Construction, Terrain, Contingency Roadside Environment, and
Engineering.

19

)
'

kb Roads Management Services Inc.

ot Scugog. amp. fin



ol Managemenrnt Plar

Table 8.2: Unit Costs

2013 Costs
$

Excavation m? 14.00
Hot Mix Asphalt t 90.00
Single Surface Treatment m? 2.75
Granular A t 20.00
Granular B t 14.5
Conc- Curb and Gutter-place linear m 51.50
Conc- Curb and Gutter-removal linear m 15.00
Subdrains linear m 20.15
Storm Sewer-525mm linear m 400.00
Manholes ea 3750.00

- manhole removed ea 1000.00

- manholes-Adjust ea 1000.00
Catch Basins ea 1800.00
Catch-Basins- removed ea 400.00
Catch Basin Leads Linear m 205.00
Catch Basins - adjust ea 1000.00
Asphalt Planing m? 7.00
Asphalt Pulverizing m? 3.00
Crack Sealing m 2.00

The traditional target adequacy for upper-tier road systems (Regions and Counties) was 75%, while a
lower-tier’s target adequacy was 60%. Based on these former MTO targets, which were in effect when
the municipal grant system was in place, the target adequacy for the ToS should be 60%, as a minimum.
The minimum target adequacies were established by MTO, to reflect the nature and purpose of the road
system.

Based on the current review of the road system, the current system adequacy measure is 55.1%
(adjusted for boundary roads) meaning that, 44.9% of the road system is deficient in the ‘NOW’ time
period.
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Figure 8.1: System Adequacy vs. Time
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8.2.1 Physical Condition - Roads

The Physical Condition is an alternate method of describing the condition of a road section or the
average condition of the road system. The value is the structural adequacy converted to be expressed as
a value out of 100, instead of 20. This methodology lends itself to modeling and comparators that may
be more easily understood. There isn’t a 1:1 relationship between the weighted average physical
condition and the system adequacy.

The average Physical Condition of the road system is currently 52.85.

8.2.2 Remaining Service Life -Roads

As indicated previously, the Time of Need is really a prediction model in terms of an estimate based on
current condition to the time for reconstruction. The TON then also provides an estimate of the
remaining life in the road system/section. The following figure summarizes the structural adequacy
ratings of the road system and illustrates the estimated remaining service life of the road system.
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Figure 8.2: Remaining Service Life -Roads
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8.3 Record of Assumptions ~-TON, Improvement and Replacement Costs - Roads
The methodology of this report is such that a number of the Inventory Manual itself forms the basis of a

large number of assumptions in terms of;

e Dimensional requirements for the development of improvement and replacement costs
e Structural requirements based on road classification
e Time of needs based on the ratings and subsequent calculations
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9 Structure Inventory Condition

The provincial requirements for AMP’s include asset condition assessment in accordance with standard
engineering practices. Provincial legislation requires that all structures with a span of 3 metres or
greater be inspected under the supervision of a structural engineer every two years, in accordance with
the Ontario Structure Inspection Manual (OSIM) or equivalent. The Municipal Bridge Appraisal Data
Entry System (MBADES) has been identified as an equivalent. The ToS reporting conforms to the
MBADES format.

9.1 Structures Inventory by Time of Need
The MBADES Manual methodology results in overall rating of Bridge and Culvert Structures by Time of

Need (TON); NOW, 1to 5, 6 to 10, or Adeq (Adequate). Table 9.1 provides a breakdown of the Bridge
and Culvert Structure Inventories system by Time of Need.

9.2 Structure Inventory Overall Condition

Relating the overall condition of the structure inventory is more complex than the road section as the
bridge structure evaluations will produce a ‘NOW’ need for a structure due to the absence of end
treatments at the corners of a structure, or the end of the guide rail on a culvert structure. To gain a
sense of the condition of the overall bridge structures inventory, the current estimated replacement
cost has been compared to the estimated cost of the current needs that have been identified. The
following equation describes the ratio of the replacement cost to the needs costs.

Equation 1: Bridge Structure Replacement to Improvement Ratio

Adequacy Index =_Total Replacement Cost — Total Needs Cost

Total Replacement Cost

Using Equation 1, the Adequacy Index for the ToS Structures Inventory is 33%. The bridge structures
inventory includes four structures recommended for replacement (2 may be deferred with major
rehabilitations) and of those structure one is load restricted to 5 tonnes.

Applying the same calculation to the culvert structures inventory produces and Adequacy Index of 30.
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Table 9.1: Bridge Structures Inventory by Time of Need

Improvement Class Time of Need
1to5

Construction 3,172,000 813,000 0 3,985,000
Construction Extra 937,000 187,000 0 1,124,000
Inspection 0 0 0 0
Rehabilitation 969,000 421,000 53,000 1,443,000
Rehabilitation Extra 110,000 119,000 7,000 236,000
Total 5,188,000 1,540,000 60,000 3,788,000

*From AECOM 2012 Municipal Structure Inventory and Inspection

Table 9.2: Culvert Structures Inventory by Time of Need

Improvement Class Time of Need
1to5

Construction 1,391,000 0 0 1,391,000
Construction Extra 171,000 0 0 171,000
Inspection 0 0 0 0
Rehabilitation 390,000 33,000 0 423,000
Rehabilitation Extra 28,000 7,000 0 35,000
Total 1,980,000 40,000 0 2,020,000

*From AECOM 2012 Municipal Structure Inventory and Inspection

The number and condition of the bridge and culvert inventory has remained relatively static since the
last report.

9.2.1 Remaining Design Life - Structures

As indicated previously, the Time of Need is really a prediction model in terms of an estimate based on
current condition to the time for reconstruction. The TON then also provides an estimate of the
remaining life in the road system/section. The following figure summarizes the structural adequacy
ratings of the road system and illustrates the estimated remaining service life of the road system.
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Figure 9.1: Remaining Design Life — Bridge Structures
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9.3 Record of Assumptions ~-TON, Improvement and Replacement Costs - Structures

The methodology of this report is such that the MBADES Manual itself forms the basis of a large number
of assumptions in terms of;

e Dimensional requirements for the development of improvement and replacement costs
e Structural requirements based on field ratings of elements
e Time of needs based on the ratings and subsequent calculations

10 Replacement Cost Valuation - Roads

Program funding recommendations are a function of the dimensional information, surface type,
roadside environment, and functional class of the individual assets. Recommended funding for the road
system should include sufficient capital expenditures that would allow the replacement of infrastructure
as the end of design life is approached, in addition to sufficient funding for maintenance, to ensure that
that full life expectancy may be realized.

Budgetary recommendations in this report do not include items related to development and growth.
The Township should consider those items as additional to the recommendations in this report.
Generally, that type of improvement or expansion to the system would be funded from a different
source, such as Development Charges.

The budget recommendations bear a direct relationship to the value of the road system. 4 Roads
estimates the cost to replace the road system, to its current standard, at $294,537,600. This estimate is
based on the Township’s unit costs.

11 Replacement Cost Valuation - Structures

Program funding recommendations are a function of the dimensional information, surface type,
roadside environment, and functional class of the individual assets. Recommended funding for the road
system should include sufficient capital expenditures that would allow the replacement of infrastructure
as the end of design life is approached, in addition to sufficient funding for maintenance, to ensure that
that full life expectancy may be realized.

Budgetary recommendations in this report do not include items related to development and growth.
The Township should consider those items as additional to the recommendations in this report.
Generally, that type of improvement or expansion to the system would be funded from a different
source, such as Development Charges.

The budget recommendations bear a direct relationship to the value of the road system. 4 Roads
estimates the cost to replace the road system, to its current standard, at $10,076,400. This estimate is
based on the Township’s unit costs and the AECOM 2012 Municipal Structure Inventory and Inspection.
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12 Asset Condition Assessment and Plan Updates

12.1 Condition Assessment Cycle Recommendation - Roads

4 Roads would recommend a four year cycle — maximum - for review and update of road system
condition ratings.

12.2 Condition Assessment Cycle Recommendation - Structures

The Township of Scugog’s practice has been to update the condition of the structures inventory in
accordance with the legislated requirements. The bridge and culvert structures with a span greater than
3 metres should continue to be reviewed on a two year cycle, as required by regulation.
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13 Level of Service (LOS) - Roads

Level of Service has a different meaning for different interests. For instance, the cost per unit may not
have an impact to a ratepayer whose chief concern may be service delivery. Similarly, cost or
expenditure per unit may not illustrate the condition of the asset to the end user. Further, municipalities
are required to report on various Municipal Performance Measures (MPMP)

4 Roads believes that multiple service measures may be required to adequately relate the condition of
an asset to the various user groups; condition, operating costs, and end user. The following sections
identify various measurements of service of the road system

13.1 Current Level of Service Measurement

13.1.1 System Adequacy

As described earlier in the report, the system adequacy is the ration of the “NOW’ need roads to the
total system. This is a holistic measure as, using the Inventory Manual Methodology, needs are
identified in six critical areas, not just the distress on the road surface.

The current system adequacy is 55.1% (adjusted for boundary roads).
13.1.2 Physical Condition

Physical condition is the Structural Adequacy rating multiplied by five to produce a rating of between 5
and 100. This is a measure of the amount of distress on the road however the scale is not linear. The
current average Physical Condition of the road system is 52.85.

13.1.3 MPMP Good to Very Good

The province requires annual reporting on the percentage of roads that are rated as good to very good.
It has been assumed that the 6-10 and adequate roads are good to very good and this has been
expressed as a percentage of the system. Good to very good roads represent 40.4% of the road system.

14 Level of Service (LOS) - Structures

Level of Service has a different meaning for different interests. For instance, the cost per unit may not
have an impact to a ratepayer whose chief concern may be service delivery. Similarly, cost or
expenditure per unit may not illustrate the condition of the asset to the end user. Further, municipalities
are required to report on various Municipal Performance Measures (MPMP)

4 Roads believes that multiple service measures may be required to adequately relate the condition of
an asset to the various user groups; condition, operating costs, and end user. The following sections

identify various measurements of service of the road system
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14.1 Current Level of Service Measurement- Structures

14.1.1 Adequacy Index

4 Roads examined the database provided and believed that one means of expressing the condition of
the bridge and culvert structures inventory would be a measure of the ratio of the current improvement
needs to the current replacement cost. The bridge structures Adequacy Index is 30 meaning that the

remaining value of the inventory is 30% of its replacement cost.

The culvert structures Adequacy Index is 33 meaning that the remaining value of the culvert inventory is

33% of its replacement cost.
14.1.2 NOW Needs Structures Requiring Replacement

The current structures database includes recommendations for replacement of four (4) bridge structures
and two (2) culvert structures. The replacements represent 25% of each of their respective inventories.

14.1.3 MPMP Good to Very Good

The province requires annual reporting on the percentage of bridges and culverts that are rated as good
to very good. It has been assumed that the 6-10 and adequate roads are good to very good and this has
been expressed as a percentage of the system. Good to very good bridges and culverts represent
approximately 30% of the inventory system
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15 Program Funding Recommendations- Roads

15.1 Overview

Program funding recommendations are a function of the dimensional information, surface type,
roadside environment, functional class of the individual assets and current unit costing. Recommended
funding for the road system should include sufficient capital expenditures that would allow the
replacement of infrastructure as the end of design life is approached, in addition to sufficient funding for
maintenance, to ensure that that full life expectancy may be realized.

Budgetary recommendations in this report do not include items related to development and growth;
those should be considered as additional. Generally, that type of improvement or expansion to the
system would be funded from a different source, such as Development Charges.

The budget recommendations bear a direct relationship to the value of the road system. 4 Roads
estimates the cost to replace the road system, to its current standard, at $294,537,600. The budget
recommendations provided in this report are based on the constitution of the road system. This
represents an opportunity to develop a financial plan in concert with the asset management plan, for a
phased implementation.

15.2 Capital Depreciation

The estimated replacement/depreciation value of the Township road system to the current standard is
$294,537,600. This equates to an annual capital depreciation of $5,890,700. The annual capital
depreciation is strictly a function of the replacement cost and the design life, and would best be
described as an “Accountaneering’ number. This estimate does not include bridges, culverts, cross
culverts less than 3 m, sidewalks, or street lighting. The typical design life for a road structure is 50 years
before reconstruction/replacement. If the life span is 50 years, then 2% of the replacement cost should
be the annual contribution to the capital reserve, to ensure that it can be reconstructed in that time
frame.

The estimated replacement/depreciation is based upon the replacement value of the road system over a
50-year life cycle. However, the 50-year life cycle can only be a reality if maintenance and preservation
treatments such as crack sealing and hot mix asphalt overlays are delivered at the appropriate time.
Inadequate maintenance and preservation will result in premature failure and increased life cycle costs.

Analogies to houses and cars sometimes make road maintenance easier to understand. If a house does
not have the roof renewed within the correct time frame, there will be damage to the structure, below
the roof, and if this is not dealt with, it will result in a rapid deterioration of the house. Similarly, roads
require crack sealing and resurfacing at the appropriate time, during the life cycle, in order to maximize
the life expectancy of the asset. Preservation and maintenance extend the useful life of the pavement,
reducing life cycle costs.

15.3 Hot Mix Resurfacing

Roads require major maintenance throughout the life cycle, in order to optimize and maximize the asset
life span. Roads require resurfacing at the appropriate interval, for the respective class of road. Different
agencies categorize the expense differently, usually dependent upon the dollar value; however,
resurfacing is essentially a maintenance activity.
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Resurfacing schedules are dependent upon traffic loading and the percentage of commercial traffic.
Higher traffic volumes and percentages of commercial traffic shorten the interval between resurfacings.
Optimal resurfacing intervals will vary from ten to twenty years (or more), depending upon the road
function, classification, and quality of design and construction.

The Hot Mix Asphalt Resurfacing recommendation in this report is based upon the distribution of the
Township’s hot mix asphalt inventory. As such, the optimal budget calculation will focus on the 19-year
interval (18.88), for hot mix roads.

Given the aforementioned, and the information with respect to surface type contained in Table 15.1,
the funding for the annual resurfacing program should be $1,067,400 per year on average, in order to
maintain the system at its current adequacy level. This estimate is for the major resurfacing work only,
and does not include any estimated costs for other pavement preservation activities or programs. Table
15.1 identifies the distribution of hot asphalt roads by asset class and the basis for the recommendation
for the annual program budget recommendation.

Table 15.1: Hot Mix Asphalt Roads by Asset Class and Life Cycle

Average

Life Cycle LYE]] Weighted
Asset Class Yrs Cost Asset Qty. Unit Cost Average
A/C-R 20 0 0 0 0.00
A/C-S 20 5003.74 0.88 5686.07 0.17
A/C-U 20 0 0 0 0.00
HCB1-R 10 0 0 0 0.00
HCB1-S 10 0 0 0 0.00
HCB1-U 10 0 0 0 0.00
HCB2-R 12 0 0 0 0.00
HCB2-S 12 0 0 0 0.00
HCB2-U 12 0 0 0 0.00
HCB3-R 15 33319.72 4,07 8186.66 0.58
HCB3-S 15 59121.46 7.56 7820.3 1.07
HCB3-U 15 261263.59 11.96 21844.78 1.70
HCB4-R 20 54210.35 9.42 5754.81 1.78
HCB4-S 20 284869.21 48.5 5873.59 9.18
HCB4-U 20 369658.95 23.29 15872 4.41
Totals 105.68 71038.21 18.88

15.4 Surface Treatment Resurfacing

Most agencies report that the average life of surface treated road is seven years. Similar to the concept
applied to the development of the hot mix resurfacing recommendations, the surface-treated road
network should be completely resurfaced every seven years, or approximately 14% of the surface
treated inventory in each calendar year.
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At a unit cost of $2.75 per square metre, the annual program size should be $315,200, on average,
exclusive of hot mix asphalt padding and other preparatory work.

15.5 Gravel Road Resurfacing

When MTO was providing maintenance subsidy, the standard practice for gravel road maintenance was
to place approximately 75 mm of gravel on each gravel road section, every three years.

Since the conditional grant system was discontinued, a large number of municipalities have reduced the
amount of gravel that has been placed on gravel roads, to the point where the gravel roads in the
system are a major maintenance problem, particularly in the latter part of the winter and early spring. If
the granular base is not replenished, the road structure will disappear through normal usage, and the
remaining gravel typically becomes contaminated by other materials, such as the native soil and winter
sand.

Township of Scugog has 192.44 km of gravel surfaced roads. Using the Township’s benchmark costing,
the annual gravel resurfacing program size should be $1,966,100 per year, based on adding 75 mm of
gravel every three years. This estimate does not include costs for re-grading, dust control, or gravel road
conversion.

15.6 Crack Sealing

Crack sealing is a preservation activity that extends the life of a hot mix asphalt surface. A program
estimate is provided based on crack sealing one metre per two lane metre of pavement every 5 years at
the unit cost provided by the Township. Based on that premise, the recommended budget for crack
sealing is $93,200.

15.7 Performance Modeling- Budget Effect on System Performance

15.7.1 Asset Management Plan and Strategy Analysis

The asset management plan is a function of the strategy and available financing. The development
process for all elements is iterative, concurrent and holistic on a number of levels. It is complex.

The provincial guidelines for the preparation of an AMP indicate that the following must be considered;

e Options must be compared on Lifecycle cost- the total cost of constructing, maintaining,
renewing and operating an infrastructure asset throughout its service life. Future costs must be
discounted and inflation must be incorporated.

e Assessment of all other relevant direct and indirect costs and benefits associated with each
option.

o Direct benefits and Costs
] Efficiencies and network effects
] Investment scheduling to appropriately time expansion in asset lifecycles
] Safety
] Environmental
] Vulnerability to climate change
o Indirect Benefits and Costs
] Municipal wellbeing and costs
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] Amenity values

] Value of culturally or historically significant sites

] Municipal image

e Assessment of Risks associated with all potential options. Each option must be evaluated based
on its potential risk, using an approach that allows for comparative analysis. Risks associated
with each option can be scored based on quantitative measures when reasonable estimates can
be made of the probability of the risk event happening and the cost associated with the risk
event. Qualitative measures can be used when reasonable estimates of probability and cost
associated with the risk event cannot be made.
Significant effort (and expense) will be required to meet all of these requirements.

15.7.2 Performance Model Overview

A properly developed performance model will satisfy the majority of the requirements identified in the
foregoing. Key elements of a Performance Model will include;

e Deterioration Curves identifying anticipated deterioration of an appropriately constructed asset
over the life cycle of the asset

e ‘Trigger’ points throughout the deterioration curve identifying appropriate treatments at
condition ranges

e Current costing for all treatments identified

To capture the essence of the provincial requirements, development and use of a Performance Model is
recommended. Through modeling and the resultant outputs the following may be addressed;

e Review of options and lifecycle effects based on a Return on Investment Analysis
e Efficiencies and network effects
e Budget requirements to achieve LOS goals

It is respectfully suggested that a 10 year AMP can be developed through a Performance model,
however, 4 Roads is of the opinion a number of other requirements that the province has identified
should not be addressed until they reach the project stage. Further, a number of those requirements
would be addressed through a Class Environmental Assessment process.

Through performance modeling appropriate budget levels, programming and associated costs can be
determined, delivering key elements of any plan that can be refined or revisited as circumstances
change. Once a model is developed, then the effect of any alternatives may also be measured.

15.8 System Performance at Various Budget Levels- Roads

This report includes budget recommendations for various aspects of the programming that are typical to
road departments. System performance can be predicted based on the level of funding.

4 Roads has prepared four different 50-year performance models for the road system. The models have
been prepared with the following parameters:
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e Zero budget — demonstrates the effect of no work being performed on the road system and how
quickly it will deteriorate

e Existing budget — $1.0m

e Preservation budget — $3.44m -This includes the total dollar value of the budget
recommendations for Hot Mix Asphalt resurfacing, surface treatment, crack sealing, and gravel
road resurfacing

e Capital Depreciation / Amortization budget $5.89m- full replacement cost of the road system
annualized

The Average Physical Condition of the road system is currently 53; the weighted average is 46.6. The
performance model calculations all begin with the current Average Physical Condition and for purposes
of the graphing, the year-end Physical Condition is displayed based on the effects that the
improvements have had on the overall condition of the road system.

Figure 15.1: Performance Modeling at Various Budget Levels
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In reviewing the results of the performance models, it should be understood that, with the methodology
being used, the trigger for a resurfacing activity is a Physical condition of 70. The existing system has an
average Physical Condition of 52.85.

Deterioration curves developed by 4 Roads have been utilized for development of funding and
prediction models, and based on our experience with a large cross-section of municipalities and
resultant feedback, we believe that those deterioration profiles are representative, if the roads are
constructed to the assumed standard.

The models indicate that the overall condition of the ToS road system will continue to decrease over
time at the current funding level.

In the Capital Depreciation and Preservation funding models, not all of the funding will be spent each
year once the average rises above 70. The deterioration curves that have been used consider an
average/typical performance for the various road classes. When used in the model at a reasonable
funding level, the overall average system condition will remain at a similar level as the model will treat
the pavements as perpetual. For the purposes of shorter term plans (up to 20 years), 4 Roads believes
that this does not pose a problem.

The ToS has agreed upon an annual funding increase for roads and bridge and culvert structures that is
equal to 1% of the levy. The increase will be cumulative, compounded and adjusted for inflation on an
annual basis. The allocations from the additional funding for roads and structures will be an 80/20 split.

The proposed funding level and its effect on the condition of average condition of the road system is
represented by the orange line in Figure 15.1. The proposed funding level will cause an overall increase
to the road system over the 50 year modeling period.

15.9 Record of Assumptions -Performance Modeling

15.9.1 Pavement Classification for Modeling

In order to develop budget recommendations, 4 Roads adds an additional classification of roads
differentiated by surface type, roadside environment and traffic volume. It is anticipated that each road
classification will deteriorate at a different rate. Differentiation by roadside environment within a
classification permits calculation of the different replacement costs to reflect the servicing and feature
differences.
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Table 15.2: Road Asset Classes

Roadside
Asset Class  Subtype Material Envt AADT Low AADT High
A/C All A/C R 1 100,000
cM1 All c/M R 1 3,000
CON All CON R 1 100,000
GST1 All G/S R 1 10,000
HCB1 All HCB R 20,000 100,000
HCB2 All HCB R 10,000 20,000
HCB3 All HCB R 1,000 10,000
HCB4 All HCB R 1 1,000
ICB All ICB S 1 3,000
LCB1 All LCB R 1 5,000

Figure 15.2 illustrates treatment selection by time and asset classes for hot mix roads. Typical
treatments and/or improvements have been superimposed over the deterioration curves, to illustrate
the general timelines for implementing the treatments. Other road asset classes have been treated
similarly. An important concept to remember is that as a road deteriorates the cost of rehabilitation
increases. The deterioration curves, improvement types, current unit costs and current condition ratings
are essentially the assumptions used to develop budget and programming recommendations in this
report. Appendix F provides detail on the deterioration curves for all road asset classes.
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Figure 15.2: Treatment Selection vs. Condition
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15.10 10 Year Program -Roads
A Return on Investment (ROI) Performance Model scenario has been developed as the initial project

selection process for the roads program. The details of the 10 year program are included in Appendix G.

The overall Asset Management Plan and Financial Plan are discussed further in Section 18 of this report

16 Program Funding Recommendations- Structures

16.1 Overview

Program funding recommendations are a function of the constitution of the bridge and structure
inventory. Recommended funding for the structures inventory should include sufficient capital
expenditures that would allow the replacement of infrastructure as the end of design life is approached,
in addition to sufficient funding for maintenance, to ensure that that full life expectancy may be

realized.
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Budgetary recommendations in this report do not include items related to development and growth;
those should be considered as additional. Generally, that type of improvement or expansion to the
system would be funded from a different source, such as Development Charges.

The budget recommendations bear a direct relationship to the value of the structures inventory. 4
Roads estimates the cost to replace the structures inventory, to its current standard, at $13,374,000.
The budget recommendations provided in this report are based on the constitution of the structures
inventory. This represents an opportunity to develop a financial plan in concert with the asset
management plan, for a phased implementation.

16.2 Capital Depreciation

The estimated replacement/depreciation value of the ToS Bridge and Culvert structures Inventory the
current standard is $13,374,000. The estimated capital depreciation is $413,950. The annual capital
depreciation is estimated based on replacement cost and the design life, and would best be described as
an ‘Accountaneering’ number. This estimate is strictly for structures over 3m span does not include
bridges, culverts, cross culverts less than 3 m, sidewalks, or street lighting. The typical design life for a
bridge or culvert structure is 50 years if constructed prior to 2000 However, a number of the ToS bridge
structures have principal components with average life expectancy of 30 years and the culvert inventory
is all steel with an estimated lifespan of 40years. Similar to the roads discussion, if the life span is 50
years, then 2% of the replacement cost should be the annual contribution to the capital reserve, to

ensure that it can be reconstructed in that time frame.

The estimated replacement/depreciation is based upon the replacement value of the structures
inventory over a 50-or 75 year life cycle. However, the life cycle can only be a reality if maintenance and
preservation treatments such as waterproofing and resurfacing and minor rehabilitations delivered at
the appropriate time. Inadequate maintenance and preservation will result in premature failure and
increased life cycle costs.

16.3 Bridge Deck and Superstructure Lifecycle Maintenance

After construction of a new bridge, some initial maintenance/rehabilitation efforts will have to be
undertaken within 12 to 25 years to maintain the lifecycle of the structure. Generally, the pavement and
bridge deck waterproofing should be replaced in the 12 to 20 year timeframe, with a deck rehabilitation
being undertaken in the 25 to 35 year timeframe. Failure to follow a preventive and proactive
maintenance schedule of timely repairs and rehabilitations will result in higher than expected repair costs,

or worse, missing the optimum rehabilitation window completely.

The following graph is from the Transportation Association of Canada’s (TAC) Bridge Management Guide
and illustrates what is referred to as a deterioration curve.
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Similar to roads, structures (mostly bridge structures require major maintenance throughout the life
cycle, in order to optimize and maximize the asset life span. Bridges require resurfacing, waterproofing
and rehabilitation at the appropriate interval, dependent upon construction type and wearing surface.
Different agencies categorize the expense differently, usually dependent upon the dollar value;
however, bridge lifecycle minor and major rehabilitations are essentially a maintenance activity.

Given the aforementioned, and the information with respect to surface type contained in Table 7.2, the
funding for the annual rehabilitation program should be approximately $83,000 per year on average, in
order to maximize life expectancy from the bridge and culvert inventory.

16.4 10 Year Program- Structures
The 10 year program for structures is being dealt with on a worst first basis due to the overall condition
and age of the inventory. Typical preservation and rehabilitation activities would not see the ROl that
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would normally be anticipated. Four bridge structures are recommended for replacement and one is
load posted at 5 tonnes (the next option would be closure).

The ToS does not currently have a dedicated funding level for structures. The recommended funding
level would be sufficient over time. However, it will be insufficient in the short to mid-term due to the

immediate financial requirements of the replacement bridge structures.

17 Asset Management Strategy

17.1 Asset Management Overview

Asset management has as almost as many definitions as there are agencies that manage assets. The
American Association of State Highway and Transportation Officials (AASHTO) defines asset
management as

"

. a strategic approach to managing transportation infrastructure. It focuses on business
processes for resource allocation and utilization with the objective of better decision-making
based upon quality information and well-defined objectives.”

The document entitled Managing Public Infrastructure Assets, 2001, prepared by AMSA, AMWA, WEF,
and AWWA, defines asset management as;

"managing infrastructure assets to minimize the total cost of owning and operating them, while

continuously delivering the service levels customers desire, at an acceptable level of risk.’

/’

The Province of Ontario’s document ‘Building Together- Guide for Municipal Asset Management Plans
indicates

‘The asset management strategy is the set of actions that, taken together, has the lowest total
cost- not the set of actions that each has the lowest cost individually’

Regardless of the source of the definition, the key themes that keep being repeated are;

e Managing
e Strategic
e Effective
e Efficient

o 55555 !
e Service

e Optimizing asset life cycle

e Risk Management
As an absolute minimum, the objective of any asset management plan, or strategy, should be to ensure
that the overall condition of an asset group does not does not diminish over time. The asset

management strategy of an agency is heavily predicated, and inextricably linked to the available
funding.
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Most agencies are not fully funded, and a large number are not even funded sufficiently as to maintain
the current condition of their system. In those circumstances, the strategy should be twofold

e Focus should be on a pavement management strategy that utilizes available funding on
preservation and resurfacing programs as a priority. Reconstruction and replacement candidate
will remain reconstruction and replacement candidates and cost increases will be incremental
with inflation. Preservation and resurfacing opportunities that are missed will escalate in cost by
several hundred percent depending on site specifics.

e Develop the financial plan in order that there is sufficient funding to maintain the condition of
the road system.

17.2 Priority Rating vs. Condition Rating- Roads

Information in a database may be sorted and analyzed in numerous ways. Understanding what
information a data field represents, is key to the analysis. The Inventory Manual has many rated and
calculated data fields and thus provides for many ways to sort data. Some commonly used
representations, or sorting of information, from the database include:

e Priority Rating
e Priority Guide Number
e Structural Adequacy (Condition)

Priority Rating is a calculated field in the Inventory Manual, and is a function of the traffic count and the
overall condition rating of the road section. This approach adds weight to the traffic count of the
section. Although the word ‘priority’ is included in the field name, a road section that has a higher
calculated ‘Priority Rating- is not necessarily a higher priority in the broader sense of asset management.

Similarly, a municipality may choose to sort the road sections based on condition and cost per vehicle.
The Priority Guide Number data field would assist in providing that analysis, as sorting on that
parameter would prioritize road sections that have higher traffic and thus a lower cost per vehicle.

Developing a road capital program around the Priority Rating or Priority Guide Number fields will likely
result in programming that would lead to more rapid and widespread deterioration of the overall road
system, as road sections with high traffic and in poor condition would be selected first, as opposed to
selecting the best rehabilitation candidates at the appropriate time in their life cycles. The exception to
this statement would be cases where rehabilitation funding is at a high enough level to ensure that the
preservation program requirements can be met.

From a more current asset management perspective, project selection should be predicated by
condition- (Structural Adequacy or PCl). Figure 17.1 clearly illustrates the financial advantages of
managing the road system by performing the right treatment at the right time of the asset life cycle. If
appropriate strategies are not undertaken at the correct time, there is a less effective usage of the
available funding. Similar concepts may be applied to most assets
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Figure 17.1: Treatment Cost vs. Deterioration
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If an agency’s budget is fully funded, the programming will include reconstruction, resurfacing, and
preservation programs. Prioritization within the different programs will vary as demands are different.
However, within the resurfacing and preservation programs, the pavement condition should drive the
decision making.

Where funding is limited, resurfacing and preservation programs should be prioritized over the
construction program. The effect of this approach will be that ‘'NOW’ need roads will remain ‘NOW’
needs. However, by virtue of their ‘NOW’ need condition, ‘NOW’ need roads will require increased
maintenance and likely generate increased complaints from the driving public. To deal with this
eventuality, a municipality should create a ‘maintenance paving budget’, over and above the resurfacing
budget. The purpose of this budget is to defer the reconstruction needs, and reduce maintenance
efforts and complaints until the road can be reconstructed.

17.3 Cross Asset Integration and Project Prioritization

Prioritizing projects from a purely asset management perspective is a relatively straightforward exercise,
regardless of funding level. Complications arise when the specific needs, commitments of the agency,
and priorities of other utilities factor into the decision making process.

The road system is, in reality, a utility corridor. Multiple utilities in both urban and rural roadside
environments will present conflicting demands and priorities in advancing projects. The Road Needs
Study provides ratings that deal strictly with the condition of various factors as they relate to the road
section. Those factors have to be considered in conjunction with needs and priorities that may exist for
other utilities or pending development. In fact, the condition of other infrastructure within the road
allowance may be the key element in the prioritization. For example, a road rated as a reconstruction
project may have a relatively low priority rating, but a trunk storm sewer servicing a greater area may
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require immediate installation. The priority of the road is then dictated by the other utility, and should
be integrated into the capital plan, to best serve all interests.

Less tangible priorities may also be project prioritization tools for some agencies. For example, an
agency may want to advance projects that also include bus routes or bike lanes.

As a municipal road program is developed, opportunities to complete work on smaller sections adjacent
to the main project, at a lesser cost than if completed as a stand-alone project, should be considered to
realize economies of scale, and complete improvements that may otherwise be passed over.

17.4 Asset Management Strategy

Notwithstanding the need for program development to include cross asset integration, for the
foreseeable future the Township of Scugog program should;

e Focus on those assets that are in a condition range that will benefit from preservation,
maintenance and resurfacing treatments and
e Explore alternatives for additional funding such as
o Increase the levy contribution for road infrastructure
o User fees
o Grant funding
o Local improvements

18 Financial Strategy and Plan

18.1 Financial Plan Overview

Integral to the asset management plan, is the financial plan/strategy. The Township of Scugog’s
circumstances present a challenge in that the current funding level is not sufficient to maintain the
overall condition of the road and structures asset groups.

The 2011 Road Needs Study (AECOM) identified that current funding level for the road asset group was
insufficient to maintain the condition of the asset group and that it would continue to decline. .Further it
was identified that the overall condition of the system was below the minimum target set by the
province when prior to the removal of conditional grants in the mid 1990’s. Updated modeling confirms
that those circumstances have not changed.

The 2012 Structures Report identifies significant Structure needs including four structures that are
identified as ‘NOW’ needs for replacement; the remainder of the structure inventory requires
rehabilitation. This factor poses a significant impact to the ToS from both functional and financial
perspectives. Currently, the TOS has not budgeted an annual amount for a structures program.

As noted, the current funding for the two asset groups included in this report is not at a sustainable
level. The funding gap is significant and it would be unrealistic to expect that a two or threefold increase
could be implemented over a short time period.

The ToS has agreed upon an annual funding increase for roads and bridge and culvert structures that is
equal to 1% of the 2013 levy. The increase will be cumulative, compounded and adjusted for inflation on
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an annual basis. The allocations from the additional funding for roads and structures will be an 80/20
split.The plan provides for increases to the recommend funding levels over a 50 year period.

For roads, it is recognized that at this funding levels the overall condition of the road system will lessen
over the early years of the plan but will reach the desired Level of Service (LOS) of 60 near the end of the
50 year modeling period. The priorities will be to satisfy the preservation and maintenance needs to the
greatest extent possible from the available funding. This report includes recommended programming for
10 years based on the funding levels anticipated over that time period.

For structures, the ‘NOW’ need structures, and their total cost, are significant liabilities for the ToS.
Programming for structures improvements will be based on a combination of debt financing, provincial
infrastructure grants, and other financing in the near term. There is a potential for structure closures.

The strategy for the structures inventory is of a worst first approach due to the overall condition and age
of the inventory.

Asset management strategies (AMS) are critical to managing the performance of an asset group, more
so, if funding is limited. Funding constraints should push the strategy toward those programs that
extend the life cycle of the road by providing the correct treatment at the optimum time. For roads,
resurfacing, rehabilitation, and preservation projects should be a higher priority than reconstruction
projects. The objective is to “keep the good roads good”. Similarly for structures, the best return on
investment is in timely replacement of the bridge deck wearing surface, waterproofing, expansion joints
and minor rehabilitations.

The proposed funding level and its effect on the condition of average condition of the road system is
represented by the orange line in Figure 16.1. The proposed funding level will cause an overall increase
to the road system over the 50 year modeling period.

18.2 Asset Management Plan / Financial Plan Decision Matrix

The provincial guide for Municipal Asset Management Plans suggests that the detailed plan review

e Non-Infrastructure Solutions

e Maintenance Activities

e Renewal / Rehabilitation Activities
e Replacement Activities

e Disposal Activities

e Expansion Activities

The ToS considers that an AMP is a dynamic document and will remain in a continuing state of
evolution. As condition ratings, technology, site specific circumstances and funding levels change, the
asset management plan will also. With respect to the above noted, the ToS will integrate those
considerations as identified in the following discussion.
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18.2.1 Non-Infrastructure Solutions

The ToS adheres to the Class Environmental Assessment regulation when considering the advancement
of projects as part of its standard service delivery practice. The Class EA provides for public notification
and involvement and further requires the consideration and analysis of alternatives, as the final
solution. Alternatives include analysis of whether an asset is still required and/or required for the same
function and purpose.

18.2.2 Maintenance Activities and Renewal / Rehabilitation Activities

Maintenance and renewal /rehabilitation activities have been combined for this discussions as
definitions can vary between agencies and may be a reflection of a cost threshold rather than the nature
of the activity.

For development of appropriate funding levels, and system performance at varying funding levels, the
ToS uses Worktech Asset Manager Foundation. The software’s performance modeling capabilities have
been used to develop the initial program recommendations and provide information on the longer term
effect on the overall road system.

Essentially, the model will provide a recommended treatment based on Return on Investment, current
or projected condition of each asset, current recommendation, and current funding level. The analysis is
based on the current unit costs for activities and the anticipated effect on the asset if the treatment is
applied. Appendix F provides additional detail on the model.

Maintenance and renewal/rehabilitation activities for road assets include

e crack sealing,
e slurry sealing/ Microsurfacing

e renewal of the surface wearing course.

Rehabilitation activities include
e Removal and replacement of all asphalt, including minor drainage improvements
e New technologies may be used in lieu of replacement of both layers of asphalt, such as cold in
place recycling, or expanded asphalt

Maintenance and renewal/ rehabilitation activities for structure assets include

e Crack sealing
e Pave and waterproofing the bridge deck

e Minor rehabilitations, expansion joint replacement

Rehabilitation activities for structures would include
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e Deck and soffit rehabilitation integrated with a renewal of the wearing course and
waterproofing

e Superstructure rehabilitations
18.2.3 Replacement Activities

Replacement activities are distinctly different for the roads and structures asset groups; A bridge or
culvert structure will have to be removed completely and replaced whereas there is usually some
element of the road asset that may be salvageable.

18.2.4 Disposal Activities

As noted in 18.2.3 there is a distinct difference between road and structure assets in terms of disposal.
The disposal of a road cannot be accomplished in the same manner as a piece of equipment; the road
allowance is the road allowance and even as rehabilitation occurs, the road is never totally removed and
rarely closed completely. Structure disposal is complete at the end of the service life.

18.2.5 Expansion Activities

In concert with the non-infrastructure solutions, expansion requirements will be a consideration in the
final project detail. The ToS will consider the Official Plan as an element of any project going forward.
The Official plan may indicate a growth potential in the twenty to twenty five year planning horizon and
this will be incorporated into the final decision at the project level on a site specific basis. The ToS has
very limited expansion potential due to its’ location in the Green Belt.

18.2.6 Funding Sources

Going forward, the ToS will consider all funding options in order to maintain and enhance the overall
condition of the asset groups. Funding sources will include debentures, capital reserves, operating
budgets, gas tax and grants.

18.3 Asset/ Financial Plan
The ToS AMP will based on building the annual funding level to the ‘Preservation budget’ level for road
assets over a 50 period. Structure assets will be addressed as opportunities for additional funding

become available in conjunction with debt financing.
A very likely potential is that there may be additional structure closures in the near term.

Table 18.1 provides an overview of the programming and the funding for the 10 year Asset Management
Plan.

46

P Roads Management Services Inc.

ot Scugog. amp. fin



“2u] S3JIA4BS mxmﬁmwng mw“.wmmnm

8988529 €16'8LL' 580°G8Z°C S15'965°C 890552 £56'8v8°C L8Y'LL0°T €9€'LET'E 8vLv06'T SL5°062°C £60'786°T Suipuny jejo)
000 JENTS)
00°000'59T'9 000°008°T 000°0%S 000'S£9 000'5£9 000'5.9 000'008°T sjuelg
00°000'€59'S 000°000°T 000'PEF'T 000'966'T 000'€ZT'T aimuagag
00°000°589 000'00Z 00009 000'SZ 000'SL 000'SZ 000°00Z SIAIISIY
00'898'SSL'ET €L67RLLT S580°589°T STS'965T 890'50S'T ISEPTFT I8V LTET €9ETHTT YL VST'T S£5°290'T 160786 193png sunesadQ
000 1338png |endeD

898852'9C

€168LL'E

580582

STS‘965°T

89052

156°8¥8°C

I8%°LL0T

€9€°L€2'E

8v.L'v06‘T

SS°062°C

£60'786°C

ue|d [edueuly / s33inos Sulpung

sUaAIN) ‘sa8pug ‘speoy- |e10] puely

00°000'058'9 000°000°Z 000°009 - 000°0SZ - 000°0SZ - 000°0SZ - 000°000° UOIPNIISUCOSY pecy - [e3oL-qns
00°000'000°Z 0000007 UM 01YdIelN 3|PPIIA - PEOY UINgYSy
00000009 000°009 1S U3aN 01 I00W IS - 35 Allad
00000'0SZ 000054 1S 121243 01 303WIS - 15 JIWISED
00000'0SZ 000°0SZ 1S AIB 017/ AMH - 15 Allad
00000'0SZ 000°0SZ 1S U39ND 01 ¥/ AMH - 1S |[Spuel)
00°000°000T 0000002 Yauey 3|pPIY 013Ul|u0] - PeOY WINqysy

uolPniIsucdI3y |eyde) - SAVOY

898'SSL'ET

000'€59°'S - - 000'000°T - 000'VEY'T - 000'966°T - 000'€2Z'T - S3INPNIIS UMD pue 33plig - [e30LqNS
00°000'8L 000'8L |eAoWwaY STO00 23p1ug
00000 FEY'T 000VEP'T uawade|day TT000 38piig
00°000'000T 000'000°T uawade|day Z1000 38piig
00°000'966'T 000'966°T uawade|day 50000 38p1ig
00°000'SPT'T 000'SPT'T uawade|day 60000 38piig

$3IN12N41S U3A|N) pue 33puLg

|01 puein

ieap

ue|q JuawaSeuey SUAAIN) pue s33pLg ‘speoy Jesj 0T

Suipunj pue d WY pasodoid :T°8T 3|qel

N

st
fn
Wl
i
Il

€£46'8LL'T 580'589°T STS'96S'T 890°S0S°T ) LSE'PIV'T ) L8V LZE'T €9E'TYZ'T SPL'YST'T SL5'£90'T £60'v86 Specy- |eyoLqns
£89°0ST BEV It STETT T35°sT 059'%E S69't 1 870'9T JUSW1E1] 33BUNS 3|3UIS
180°50¥ 608'ct TLTT9E UONINIISUOIY |einy
SEV'ZSE'T 694485 £00°%9S 7TL'E09 L€6'96T Sy zs3epnssy
291’568 SF6'T9T 769°€09 PSESYT 888'THT TrLLTS 6L65tF 798°'FLE Un r33epnssy
918'LST'Y 66FFET TT9'€8S €Ov'LE6 789'TL0T STT'TLE 95T LL 6LE'£0T €29°90F 88T Z9€ SYIN T =384ns3y pue 3ZusAIng
€0T'vYZ €IT6T 90092 €0Z'60T €6¥'ST €6T'6E LLLE€T 8TZT BuI3RLINSOLIN
09's99 996'6€T 6LT'TL 615841 ¥z0'LE vL9'8y 985°0TT vig'sy 099°Z 79L1T WWQST - BUIJBLINS3Y PARID
ov0'LYZ 0096 095’8 096'ST org'se 0TS'eT or6'1Z 088'Tr or8 00Z'tE 00£'8S LSS Bl
ot9'ZE0'E 70S'TTTT €ETIS6 LFTTES 8SSTEY S024InS puesseg

adA] uawanoidw)
ueuUIEy - SQAVOY

b o
ol
o
‘“uuumw
o
ol
T
i
b

i
Tl

bl
I
W
hl
iy
ul
ry
[
ot
o
bt
it
}




nert Plan

Township of Scugog
Eracember 1.0, 2015

, Asset Manag

18.3.1 Anticipated Plan Outcomes

As noted previous, it is recognized that the proposed funding increases are incremental. However, it is
believed that adherence to the plan, continued monitoring of condition data plan adjustment as
required will result in an increased average condition of the road system. Figure 18.1

Figure 18.1: Projected Road System Improvements Resultant from Plan
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It is also anticipated that over the 10 year plan period the condition of the bridge inventory will also
improve. This is illustrated in Figure 18.2

Figure 18.2: Projected Structures Inventory Improvements Resultant from Plan
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19 Recommendations

In addition to the budgetary recommendations, the following recommendations are provided for the
management of the road and structures inventories;

1. The information and budget recommendations included in this report to further develop the
corporate Asset Management Plan.

2. The cycle for review of the road system should be continued reviewing the entire system on a
four year cycle.

3. The cycle for review of the structures inventory should be continued, reviewing the entire system
on a two year cycle

4, Programming should be reviewed to ensure that resurfacing and preservation programs are
optimized.

5. Traffic counts should be updated and repeated on a regular basis. The counting should include
the percentage of truck traffic.

6. Further analysis should be undertaken on the Gravel Road system, with respect to the potential
for conversion to a hardtop surface.

7. The Level of Service for the road system should be system Adequacy 60%, Physical Condition 60
and MPMP measure of Good to Very Good of 60.

8. The Level of Service for the Structures should be zero load posted structures.
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Appendix A corporate Asset Management Policy




Township of Scugog Asset Management Policy

Township of Scugog is dedicated to development and maintenance of its entire asset inventory in order
to provide Township residents with sustainable, reliable services that are appropriate for the Township,
are regulatory compliant, and ensure assets will serve for their design life.

Further, the Township of Scugog will endeavour to manage its asset groups to deliver services that
represent the optimum aggregate cost, rather than the least single cost, to the greatest extent practical.

Scope: The scope of this policy is applicable to all assets that the Township is responsible for. The
Township understands that each asset group will have group specific criteria with respect to the general
directives provided in this policy. As the Asset Management Plan (AMP) is developed for each asset
group, the guiding principles of this policy shall be applied to develop the specifics for each asset group.
Each Asset Group will have its specific asset policy added as addenda to this policy.

Asset Data Storage: To the greatest extent possible, all data for all assets and asset groups will reside in

the corporate / enterprise asset management software.

Asset Verification and Condition Rating: The overall condition of each asset group and individual asset

condition within a group is measureable. Asset lists shall be field audited to verify that the asset(s) is still
retained by the Township and that it has not been disposed or replaced.

Asset condition has to be measured using appropriate engineering or other standards that are
established, defensible and repeatable. It is understood that this may not be possible for all assets.

All AMP’s for all asset groups shall have

e Avrecord of the assumptions that were made in the development of the conditions ratings,
historic costs, replacement costs etc.

e Identify Historic Costs (PSAB records)

e |dentify Current Replacement Costs.

e |dentify Asset Age distribution (may not be possible for all assets due to improvement of visible
elements ( i.e. roads and structures)

e Condition rating by individual asset and by asset group, where possible

Condition Assessment Cycle: Asset condition shall be reviewed on a regular cycle, appropriate for the
asset group. Determination of an appropriate review cycle shall be predicated upon the following
factors

e Regulatory requirements

e Public health and safety

e Criticality

e Asset life cycle / Anticipated deterioration rate

e Consequences of lost opportunity for rehabilitation or maintenance
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Level of Service (LOS): All assets shall have a defined level of service or defined levels of service.

The overall AMP includes funding for both capital and operating components. For some assets, both
capital and operating LOS may be required. LOS for assets must consider the following in their
development:

e Regulatory Compliance

e Criticality

¢ Municipal Performance Measure Program compatibility /relevance
e Physical Condition LOS (i.e. average system)

e Operating LOS

e End User relevance, and perception of service

e Ease of understanding

Asset Management Strategy: Guiding principles for the preparation of AMP’s for specific assets or asset
groups shall consider/ utilize the following principles;

e Condition Sustainability - The minimum outcome of any AMP will be to ensure that the overall
condition of an asset group will not decrease over time, and that over time the asset group will
achieve and sustain its’ LOS goal.

e Return on Investment — life cycle and return on investment analysis of treatments and
improvements will be undertaken in order to support decision making. Selection of appropriate
treatments, at the appropriate asset condition level, are critical to AMP optimization.

e Financial Integration — The AMP shall be integrated with the financial plan

e Cross Asset Integration - AMP and resultant strategies will consider other assets that may be
affected by, or may affect a specific project scope and timing. This is particularly true of linear
assets within the road allowance. Cross asset integration shall consider not only Township
assets, but other asset that may have an effect on the Township asset lifecycle and
performance, such as other levels of government and utilities.

e Master Plan Integration - AMP development shall include the requirements of any Master
Planning studies that have been undertaken and shall be integrated into AMP’s,

e Near Term Programming - Detailed project lists will be developed for a 10 year period as a
minimum, and updated on an annual basis

e Programming and Funding Level Analysis - High level analysis of funding levels will be
undertaken over 50 year periods or the life cycle of the asset, whichever is greater. This analysis
will be updated annually to reflect current cost experience.

Financial Strategy: AMP financial strategies shall be fully integrated with the Asset Management
Strategy. The financial strategy shall be developed such that the funding shall be sufficient, as a

minimum, to sustain the asset or asset group at its current LOS and ideally funded at a level to improve
the asset group condition to the target LOS.

Ideally the AMP financing strategy should consider inflation and discount rates over the time of the plan.
However, this may not be practical given the volatility of certain product groups over much shorter
periods.
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In lieu of a financial plan with estimated inflation and discount rates, current dollars and cost experience
shall be used and updated annually.

The Financial Strategy shall:

» |dentify Funding shortfalls to Council to meet planned/approved LOS
* |dentify Funding Sources
» Review alternate funding opportunities / resources
* The financial plan shall include annual forecasts for
— Non-infrastructure solutions
— Maintenance Activities
— Renewal / Rehabilitation Activities
— Replacement Activities
— Expansion Activities

Funding Sources: AMP’s shall consider the following funding sources;

e Levy Supported Operating Budget

e Rate Supported Operating Budget

e Levy Supported Capital Reserve

e Rate Supported Capital Reserve

e Federal and Provincial Conditional Grants
e GasTax

e Debt Financing

e Development Charges

e Other (i.e. Community Enhancement Fund)

Plan Maintenance Continuity and Currency: The AMP’s shall be updated on an annual basis to account
for;

e Quantity of the asset or asset group (Expansion / Reduction)

e Inflationary changes

e Specific unit cost changes beyond inflation that negatively affects programming and have a
negative impact on the average condition of an asset group or groups

e Regulatory changes

e Asset group constitution change

e Improvements to the Asset group

e Pre-mature failure of assets

Innovation:

Township of Scugog is committed to research and review of new technologies for usage by the
Township. Trial projects and technologies are to be reviewed on a project specific basis and reported to
council before and after trial.
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Public Notification:

Township of Scugog will provide notification of its asset management policy in a public forum either
collectively for all assets, by asset group or by program group.



Scope: This policy is intended to address the road assets owned by Township of Scugog

Asset Data Storage: Road asset data will be stored in the corporate asset management software.
Updated data will be shared/provided to the Ontario Good Roads Association (OGRA) Municipal Data
Works (MDW) in the interests of ensuring that OGRA has current data to continue representing the

collective interests of municipalities and furthering the development of asset management and potential
funding opportunities. The data may be shared with other organizational groups as deemed appropriate
by the municipality.

Asset Verification: The verification and condition of each road asset shall be field audited to verify that
the asset(s) is still retained by the Township and that it has not been disposed or replaced. The initial

verification of the entire asset group is required only once. Conformity with other requirements of the
policy will ensure that the road asset group as a whole will remain current.

Condition Assessment Methodology: There are two levels of condition assessment required for
municipal roads; capital condition and operational condition. The capital condition of all road sections
shall be evaluated following the Ministry of Transportation Inventory Manual for Municipal Roads

(1991). The operational condition of all road sections shall be evaluated in accordance with Regulation
239/02, as amended.

Condition Assessment Cycle: There are two levels of condition assessment required for municipal roads;
capital condition and operational condition

The capital condition assessment shall be reviewed on a 4 year cycle, either once every 4 years, or
approximately % of the system each year. If the system is reviewed annually, on a 4 year cycle,
improvements undertaken in the other 3 quadrants have to be reviewed and the database updated also.

The operational conditional assessment shall be in accordance with the following regulations

o Municipal Act 2001, Section 44 (1) The municipality that has jurisdiction over a highway or
bridge shall keep it in a state of repair that is reasonable in the circumstances, including the
character and location of the highway or bridge. 2001, c. 25, s. 44 (1).
o Regulation 239/02 is a result of Section 44
*Note; As these regulations may be amended by the Province of Ontario from time to time, the
municipality shall adhere to the regulatory requirements in effect when the assessments are undertaken.

The database will also be updated annually to reflect additional sections that have been added to the
system.

Level of Service (LOS): Level of Service for road assets have measurable condition and service level
indicators. Therefore there are multiple LOS measures.

Operational LOS: Regulation 239/02 (As amended by regulations 23/10 and 47/13) is a measure of level
of service from a service delivery perspective that is identifiable to the public. Meeting the regulation
requirements is a risk management exercise for the Township.



TQW‘N
lanagement Policy - Roads JCU
Condition LOS: The overall condition of the system shall be measured on an annual basis, based on the
data in the database by System Adequacy(Target to be determined once database is reviewed and will
be a pro-rata blend of former MTO system targets)

SHIP O

e Average Physical Condition (Structural Adequacy multiplied by 5)
e Percentage of Good to very Good roads (MPMP measure)

Asset Management Strategy: Preservation activities offer the best Return on Investment (ROI) for road
assets. Annual programming will be optimized for preservation activities such as crack sealing, micro
surfacing, single surface treatment and hot mix resurfacing (where no conflicts with other assets exist)
and programming satisfied prior to advancing projects with lesser ROI. In general the AMP and annual
programming for roads assets shall follow the following process

e Project and treatment identification through condition evaluation

e Annual Calculation of updated replacement and improvement costs based on current unit
costing

e |dentification of funding requirements for current year programming to meet LOS —capital and
maintenance

e Annual Integration with the financial plan

e Program optimization based on current condition data

o Road sections at the appropriate condition for preservation activities will be optimized
and prioritized
e Remaining available funding shall be directed to other road related projects and programs

Projects that may appear to be appropriate for preservation activities shall be vetted through a cross
asset integration process to determine conflicts with other assets or other requirements.

All road projects will be vetted through a cross asset integration process that incudes any Master Plans
prior to being committed to the programming.

It is recognized that where it is anticipated that other related assets will likely require significant
improvement within the plan horizon a Holding Strategy* or treatment may be selected to ensure least

aggregate cost expenditure while ensuring continuity of service a specific road asset.

Financial Strategy: AMP financial strategies shall be fully integrated with the Asset Management

Strategy and shall include Capital and Operating costs. The financial strategy shall be developed such
that the funding shall be sufficient, as a minimum, to sustain the asset or asset group at its current LOS
and ideally funded at a level to improve the asset group condition to the target LOS.

Ideally the AMP financing strategy should consider inflation and discount rates over the time of the plan.
However, this may not be practical given the volatility of certain product groups over much shorter
periods. Plan updates shall be in current dollars using current unit costs. Annual Updates shall

acl @5 not being the final solution, but a solution that will
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* |dentify Funding shortfalls to Council to meet LOS
» Review alternate funding opportunities / resources
* The financial plan shall include annual forecasts for
— Non-infrastructure solutions
— Maintenance Activities
— Renewal / Rehabilitation Activities
— Replacement Activities
— Expansion Activities

Budget adjustments to the plan shall account for

e Increases in plant ( additional road sections)
e General inflationary increases
e Exceptional inflationary increases for specific product groups that will affect

Funding Sources: AMP’s shall identify finding sources for each identified project and shall consider the
following funding sources;

e Levy Supported Operating Budget

e Rate Supported Operating Budget

e |Levy Supported Capital Reserve

e Rate Supported Capital Reserve

e Federal and Provincial Conditional Grants
e GasTax

e Debt Financing

e Development Charges

e Other

Plan Maintenance Continuity and Currency: The AMP’s shall be updated on an annual basis to account
for changes in

e Quantity of the asset or asset group (Expansion / Reduction)

e Inflationary changes

e Specific unit cost changes beyond inflation that affect negatively affect programming and have
a negative impact on the average condition of an asset group or groups.

e Regulatory changes

e Asset group constitution change

e |Improvements to the Asset group

Innovation:

Township of Scugog is committed to research and review of new technologies for usage by the
Township. Trial projects and technologies are to be reviewed on a project specific basis and reported to

council before and after trial.
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Public Notification:

Township of Scugog will provide notification of its’ asset management policy in a public forum either
collectively for all assets, by asset group or by program group.



Bridges and Culverts

Scope: This policy is intended to address the bridge and culvert assets owned by Township of Scugog
with a span of 3 metres or greater.

Asset Data Storage: Bridge and Culvert asset data will be stored in the corporate asset management
software. Updated data will be shared/provided to the Ontario Good Roads Association (OGRA)
Municipal Data Works (MDW) in the interests ensuring that OGRA has current data to continue
representing the collective interests of municipalities and furthering the development of asset
management and potential funding opportunities. The data may be shared with other organizational
groups as deemed appropriate by the municipality.

Asset Verification: The verification and condition of each bridge and culvert asset shall be field audited
to verify that the asset(s) is still retained by the Township and that it has not been disposed or replaced.

The initial verification of the entire asset group is required only once. Conformity with other
requirements of the policy will ensure that the bridge and culvert asset group as a whole will remain
current.

Condition Assessment Methodology: The condition of all bridges and culverts with a span of 3m or
greater shall be evaluated following the Ministry of Transportation Ontario Structure Inspection Manual
(OSIM) or Municipal Bridge Appraisal Data Entry System (MBADES or Municipal Bridge Appraisal
Manual.)

Condition Assessment Cycle: : There are two levels of condition assessment required for municipal
structures; capital/structural condition and operational condition

Capital/ Structural condition shall be inspected on a 2 year cycle, in accordance with the following
regulations:

o 104/97,472/10 Standards for Bridges
o Regulation 103/97 Standard to determine Allowable Gross Weight for bridges and 160/02,
278/06 and 472/10 (Amending 104/97)

Operational Condition shall be inspected in accordance with the following:

o Municipal Act 2001, Section 44 (1) The municipality that has jurisdiction over a highway or
bridge shall keep it in a state of repair that is reasonable in the circumstances, including the
character and location of the highway or bridge. 2001, c. 25, s. 44 (1).
Regulation 239/02 is a result of Section 44
*Note: As these regulations may be amended by the Province of Ontario from time to time, the
municipality shall adhere to the regulatory requirements in effect when the assessments are undertaken.



added to the system or improved.

Level of Service (LOS): Level of Service for bridge and culvert assets have measurable condition and
service level indicators. Therefore there are multiple LOS measures.

Operational LOS: Regulation 239/02 (As amended by regulations 23/10 and 47/13) is a measure of level
of service from a service delivery perspective that is identifiable to the public. Meeting the regulation
requirements is a risk management exercise for the Township.

Condition LOS: The overall condition of the system shall be measured on an annual basis, based on the
data in the database by

e Percentage of structures in Good to Very Good condition (MPMP measure)
e No load restricted structures that impede emergency service delivery.

Asset Management Strategy: Preservation activities offer the best Return on Investment (ROI) for
structure assets. Annual programming will be optimized for preservation activities such as crack sealing
water proofing and hot mix resurfacing (where no conflicts with other assets exist) and programming
satisfied prior to advancing projects with lesser ROI. In general the AMP and annual programming for
bridge and culvert assets shall follow the following process

e Project and treatment identification through condition evaluation

e Annual Calculation of updated replacement and improvement costs based on current unit
costing

e |dentification of funding requirements for current year programming to meet LOS —capital and
operating

e Annual Integration with the financial plan

e Program optimization based on current condition data

o Bridge and Culvert assets at the appropriate condition for preservation activities will be
optimized and prioritized

e Remaining available funding shall be directed to other structure related projects and programs

or retained in the capital reserve

Projects that may appear to be appropriate for preservation activities shall be vetted through a cross
asset integration process to determine conflicts with other assets or other requirements.

All bridge and culvert projects will be vetted through a cross asset integration process that incudes any
Master Plans prior to being committed to the programming.

It is recognized that where it is anticipated that other related assets will likely require significant
improvement within the plan horizon a Holding Strategy or treatment may be selected to ensure least
aggregate cost expenditure while ensuring continuity of service a specific bridge or culvert asset.

Financial Strategy: AMP financial strategies shall be fully integrated with the Asset Management

Strategy and shall include Capital and Operating costs. The financial strategy shall be developed such
that the funding shall be sufficient, as a minimum, to sustain the asset or asset group at its current LOS
and ideally funded at a level to improve the asset group condition to the target LOS.

10
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Ideally the AMP financing strategy should consider inflation and discount rates over the time of the plan.
However, this may not be practical given the volatility of certain product groups over much shorter
periods. Plan updates shall be in current dollars using current unit costs. Annual Updates shall

* ldentify Funding shortfalls to Council to meet LOS
* Review alternate funding opportunities / resources
* The financial plan shall include annual forecasts for
— Non-infrastructure solutions
— Maintenance Activities
— Renewal / Rehabilitation Activities
— Replacement Activities
— Expansion Activities

Budget adjustments to the plan shall account for

e Increases in plant ( additional road sections)
e General inflationary increases
e Exceptional inflationary increases for specific product groups that will affect

Funding Sources: AMP’s shall identify finding sources for each identified project and shall consider the
following funding sources;

e Levy Supported Operating Budget

e Rate Supported Operating Budget

e |Levy Supported Capital Reserve

e Rate Supported Capital Reserve

e Federal and Provincial Conditional Grants
e GasTax

e Debt Financing

e Development Charges

e Other

Plan Maintenance Continuity and Currency: The AMP’s shall be updated on an annual basis to account
for changes in

e Quantity of the asset or asset group (Expansion / Reduction)

e Inflationary changes

e Specific unit cost changes beyond inflation that affect negatively affect programming and have
a negative impact on the average condition of an asset group or groups.

e Regulatory changes

e Asset group constitution change

e Improvements to the Asset group

11
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Innovation:

Township of Scugog is committed to research and review of new technologies for usage by the
Township. Trial projects and technologies are to be reviewed on a project specific basis and reported to

council before and after trial.

Public Notification:

Township of Scugog will provide notification of its’ asset management policy in a public forum either

collectively for all assets, by asset group or by program group.

12



Township of Scugog, Asset Management Plan

Appendix B: Inventory Manual Methodology Overview




Asset Condition Rating Methodology

The provincial requirements for AMP’s include asset condition assessment in accordance with standard

engineering practices. The road section reviews follow the methodology of the Ministry of

Transportation Inventory Manual for Municipal Roads, 1991.

Inventory Manual History

From the 1960’s until the mid-1990’s, the Ministry of Transportation (MTO) required municipalities to

regularly update the condition ratings of their road systems in a number of key areas. The process was

originally created by the MTO, as a means to distribute conditional funding, on an equitable basis,

between municipalities. The reports were referred to as a ‘Road Need Study’ (RNS) and were required in

order to receive a conditional grant to subsidize the municipal road programs. After the introduction in
the 1960’s by the MTO the methodology evolved into the current format by the late 1970’s. The most
current version of the Inventory Manual is dated 1991, and is the methodology used for this report. The

practice was discontinued by a number of municipalities, when conditional funding for roads was

eliminated in the mid 1990’s.

Inventory Manual Overview

The Inventory Manual Methodology is a sound, consistent, asset management practice that still works
well today, and in view of the increasing demands on efficiency and asset management, represents a
sound asset management that should be repeated on a cyclical basis. The road section review identifies
the condition of each road asset by its time of need and recommended rehabilitation strategy.

The State of the Infrastructure Report summarizes the road system survey
conducted or provided and provides an overview of the overall condition of
the road system by road section, including such factors as structural
adequacy, drainage, and surface condition. The study also provides an
indication of apparent deficiencies in horizontal and vertical alignment
elements, as per the Ministry of Transportation’s manual, “Geometric
Design Standards for Ontario Highways”.

The report provides an overview of the physical and financial needs of the
road system, which may be used for programming and budgeting.
However, once a road section reaches the project design stage, further
detailed review, investigation, and design will be required to address the
specific requirements of the project.

Asset Management by its’ very nature is holistic. Managing a road network
based solely on pavement condition would be critically deficient in scope in
terms of the information required to make an informed decision as to the
improvements required on a road section.

=P Roads Management Sevvices Inc.
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The Inventory Manual offers a holistic review of each road section, developing a Time of Need (TON) or
an Adequate rating in six areas that are critical to municipal decision making:

e Geometrics

e Surface Type

e Surface Width

e (Capacity

e Structural Adequacy
e Drainage

Evaluations of each road section were completed generally in accordance with the MTO’s Inventory
Manual for Municipal Roads (1991). Data collected was entered directly into WorkTech’s Asset
Foundation software. Condition ratings, Time of Need, Priority Ratings, and associated costs were then
calculated by the software, in accordance with the Inventory Manual. Unit costs for construction are
typically provided by municipal staff.

Road sections should be reasonably consistent throughout their length, according to roadside
environment, surface type, condition, cross section, speed limit, or a combination of these factors. As an
example, section changes should occur as surface type, surface condition, cross-section, or speed limit
changes.

The Condition Ratings, developed through the scoring in the Inventory Manual, classify roads as ‘NOW’,
‘1to 5, or ‘6 to 10’ year needs for reconstruction. The Time of Need is a prediction of the time until the
road requires reconstruction, not the time frame until action is required. For example, a road may be
categorized as a ‘6 to 10’ year need with a resurfacing recommendation. This road should be resurfaced
as soon as possible, to further defer the need to reconstruct.

Field data is obtained through a visual examination of the road system and includes: structural
adequacy, level of service, maintenance demand, horizontal and vertical alignment, surface and
shoulder width, surface condition, and drainage. The Condition Rating is calculated based upon a
combination of other calculations and data.

To best utilize the database information and modern asset management concepts, it has to be
understood that the Time of Need (TON) ratings are the estimated time before the road would require
reconstruction. NOW needs are still roads that require reconstruction; however, it is not intended that
‘1to 5 and ‘6 to 10’ year needs are to be acted on in that timeframe. The ‘1to 5’ and ‘6 to 10’ year
needs are current candidates for resurfacing treatments that will elevate their structural status to
‘ADEQ/, and offer the greatest return on investment for a road authority(notwithstanding a drainage or
capacity need, etc.).

Roads Management S ‘
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‘NOW’ Needs

‘NOW’ needs represent the backlog of work
required on the road system. A ‘NOW’ need is not
necessarily the highest priority from asset
management or return on investment
perspectives. Construction improvements
identified within this time period are
representative of roads that have little or no
service life left and are in poor condition. F
Theoretically a resurfacing strategy is never a
‘NOW'’ need, with the exceptions of a PR1 or PR2
treatment recommendation (Pulverize and
resurface one or two lifts of asphalt) and where
the surface type is inadequate for the traffic
volume.

If a road with an improvement recommendation of
“resurface” deteriorates too far, it becomes a

‘NOW’ construction need. A ‘NOW’ need rating

may be triggered by substandard ratings in any of
the Structural Adequacy, Surface Type, Surface
Width, Capacity, Drainage, or Geometrics data fields.

‘1 to 5’ Year Needs

‘1 to 5’ Identifies road sections where
reconstruction is anticipated within the next five
years, based upon a review of their current
condition. These roads can be good candidates for
resurfacing treatments that would extend the life
of the road (depending on any other deficiencies),
thus deferring the need to reconstruct.

Roads Management Services Inc.
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‘6 to 10’ Year Needs

‘6 to 10’ Identifies road sections where
reconstruction

improvements are anticipated within six to ten
years, based upon a review of their current
condition. These roads can be good candidates for
resurfacing treatments that would extend the life
of the road (depending on any other deficiencies),
thus deferring the need to reconstruct.

‘ADEQ’

An ‘ADE(Q)’ rating encompasses a wide range of
conditions that include the following:

e Roads with a traffic volume of less than
50 vehicles per day will be deemed
adequate, and deficiencies on those
roads are to be corrected with the
maintenance budgets

e Gravel Roads with a structural adequacy
rating that is not a ‘NOW’ need (more
than 25% distress) is adequate; there is i n A
no further differentiation by time period (AR

e Roads that do not require improvement
other than maintenance
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INVENTORY MANUAL TREATMENTS

Table A.1: Road Improvement Types

Code Description

R1 Basic Resurfacing — Single Lift

R2 Basic Resurfacing — Double Lift

RM Major Resurfacing

PR1 Pulverizing and Resurfacing — Single Lift
PR2 Pulverizing and Resurfacing — Double Lift

Base and Surface Tolerable — Tolerable standard for lower volume roads — Rural and

BS ; .
Semi-Urban Cross sections only

RW Resurface and Widen

REC Reconstruction

RNS Reconstruction Nominal Storm Sewers (Urban: no new sewer, adjust manholes,
catchbasins, add sub-drain, remove and replace curb and gutter, granular, and hot mix)

RSS Reconstruction including Installation of Storm Sewers (New storm sewers and manholes
in addition to the above)

NC Proposed Road Construction

SRR Storm Sewer Installation and Road Reinstatement

Types of Improvements

For each Type of Improvement (Item 104), there are a number of specific road improvements that are
included in the total cost relative to the Roadside Environment (Item 32) and the Design Class (Item
105). The computer will check a number of Items on the appraisal sheet in order to select the
appropriate factors and cross section standards and then calculate the Bench Mark Cost. For example, a
Resurfacing and Widening improvement coded under Iltem 104 is a significantly different road cross
section and cost when applied to a rural road vs. an urban arterial. The computer will make all of the
necessary checks to arrive at the recommended improvement cost.

Described in the following pages are the road improvements and associated construction activities
costed for each Type of Improvement listed under Item 104, Please note, that the Codes (CO) — Carry
Over, (SR) — Spot Road, (SI) — Spot Intersection and (SD) — Spot Drainage are direct cost inputs and are
not included in the Bench Mark Cost system.

=P Roads Management Sevvices Inc.
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(R1) - BASIC RESURFACING
(Single Lift of Hot Mix — 50 mm)

Rural and Semi-Urban Roads (Cross Section A)

(a) Hot mix padding for 20% of area to be resurfaced

(b) Single life of hot mix (50 mm)

(c) Granular material to raise shoulders to new surface grade
Urban Roads — Granular Base (Cross Section B-1)

— Concrete Base (Cross Section C-1)

(a) Minor base repairs for 10% of area to be resurfaced

(b) Hot mix padding for 20% of area to be resurfaced

(c) Curb removal and replacement on both sides for 50% of section length

(d) Planning 1.0m of existing pavement along both curbs

(e) Adjust manholes and catch basins to new surface grade

(f) Single lift of hot mix (50 mm)

(R2) - BASIC RESURFACING
(Double Lift of Hot Mix — 100 mm)

Rural and Semi-Urban Roads (Cross Section A)

(a) Hot mix padding for 20% of area to be resurfaced

(b) Double lift of hot mix (100 mm)

(c) Granular materials to raise shoulder to new surface grade
Urban Roads — Granular Base (Cross Section B-1)

— Concrete Base (Cross Section C-1)

(a) Minor base repairs for 10% of area to be resurfaced

(b) Hot mix padding for 20% of area to be resurfaced

(c) Curb removal and replacement on both sides for 50% of section length

(d) Planning 1.0 m of existing pavement along both curbs

(e) Adjust manholes and catch basins to new surface grade

(f) Double lift of hot mix (100 mm)

(RM) - MAJOR RESURFACING
(Double Lift of Hot Mix — 100 mm)

Urban Roads (Arterials and Collectors) — Granular Base (Cross Section B-1)

— Concrete Base (Cross Section C-1)

(a) Base repairs for 50% of area to be resurfaced

(b) Planning for 50% of area to be resurfaced

(c) Curb removal and replacement on both sides for 50% of section length
(d) Adjust manholes and catch basins to new surface grade

(e) Double lift of hot mix (100 mm)

=P Roads Management Sevvices Inc.
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(PR1) - PULVERIZING AND RESURFACING
(Single lift of Hot Mix — 50 mm)

Rural Roads (Cross Section A)

(a) Pulverize existing hard top surface
(b) Single lift of hot mix (50 mm)
(c) Granular material to raise shoulders to new surface grade

(PR2) - PULVERIZING AND RESURFACING (Double Lift of Hot Mix — 100 mm)
Rural Roads (Cross Section A)
(a) Pulverize existing hard top surface

(b) Double lift of hot mix (100 mm)
(c) Granular material to raise shoulders to new surface grade

(BS) - BASE AND SURFACE

Rural Roads — Tolerable Standard (50 to 100 AADT) (Cross Section D)
(a) Granular material for base
(b) Granular material for loose top surface
(c) Minimal shoulder widening
(d) Minor Ditching
Rural Roads — Design Standard (200 to 399 AADT) (Cross Section D)
(a) Placing granular material
(b) Minimal shoulder widening
(c) Double surface treatment
(d) Minor ditching
Rural Roads — Design Standard (400 plus AADT) (Cross Section D)
and
Semi-Urban Roads — Design Standard (Cross Section D)

(a) Placing granular material

(b) Minimal shoulder widening

(c) Hot mix (50/100 mm, see table F-1)
(d) Minor ditching

(RW) - RESURFACE AND WIDEN
Rural Roads — Tolerable Standard (50 to 199 AADT) (Cross Section E)

(a) Excavating for widening
(b) Ditching and side culvert replacement
(c) Granular material for widening base
(d) Granular material for loose top surface
Rural Roads — Design Standard (200 to 399 AADT) (Cross Section E)

(a) Excavating for widening

(b) Ditching and side culvert replacement
(c) Granular material for widening base
(d) Double surface treatment
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Rural Road — Design Standard (400 plus AADT) (Cross Section E)
and
Semi-Urban Roads — Design Standard (Cross Section E)

(a) Excavating for widening
(b) Ditching and side culvert replacement
(c) Granular material for widening base
(d) Base Course of hot mix for widening
(e) Hot mix Padding for 20% of existing surface area
(f) Single life of hot mix (50 mm)
Urban Roads — Design Standard — Granular Base (Cross Section F)

(a) Excavating for widening

(b) Curb and Gutter removal

(c) Catch Basin removal

(d) Base repair 10% of existing surface area

(e) Granular material for widening

(f) Place catch basins and leads

(g) New curb and gutter

(h) New sub-drains

(i) Base course of hot mix for widening

(j) Hot mix padding for 20% of existing surface area

(k) Adjust manholes to new surface grade

(I) Single lift of hot mix (50 mm) curb to curb
Urban Roads — Design Standard — Concrete Base (Cross section G)

(a) Excavating for widening

(b) Curb and gutter removal

(c) Catch basin removal

(d) Base repair for 10% of existing surface area
(e) Place new catch basins and leads

(f) Granular material for widening

(g) Concrete base for widening

(h) New curb and gutter

(i) New subdrains

(j) Base course of hot mix for widening

(k) Hot mix padding for 20% of existing surface area
(I) Adjust manholes to new surface grade

(m) Single lift of hot mix (50 mm) curb to curb
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(REC) - RECONSTRUCTION (RURAL and SEMI-URBAN)
Rural Roads — Design Standard (200 to 399 AADT) (Cross Section H)

(a) Excavate base material

(b) Ditching and side culvert replacement

(c) Grading

(d) Granular material

(e) Double surface treatment
Rural Roads — Design Standard (400 plus AADT) Cross Section H)
and
Semi-Urban Roads — Design Standard (Cross Section H)

(a) Excavate base material

(b) Ditching and side culvert replacement
(c) Grading

(d) Granular material

(e) Hot mix (50/100 mm, see Table F-1)

Rural and Semi-Urban Roads — Design Standard (Concrete Surface)
(Cross Section P)

(a) Excavate base material

(b) Ditching and side culvert replacement
(c) Grading

(d) Granular Material

(e) Concrete base and surface

(RNS) - RECONSTRUCTION NOMINAL STORM SEWERS (URBAN)
Urban Roads — Design Standard — Granular Base (Cross Section 1)

(a) Excavate base material
(b) Curb and gutter removal
(c) Granular base
(d) New curb and gutter
(e) New sub-drains
(f) Adjust manholes and catch basins
(g) Hot mix (50/100 mm, see Table F-1)
Urban Roads — Design Standard — Concrete Base (Cross Section J)

(a) Excavate base material

(b) Curb and gutter removal

(c) Granular base

(d) Concrete base

(e) New curb and gutter

(f) New sub-drains

(g) Adjust manholes and catch basins
(h) Hot mix (50/100 mm, see Table H-5)
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Urban Roads — Design Standard — Concrete Surface (Cross Section O)

(a) Excavate base material

(b) Curb and gutter removal

(c) Granular base

(d) Concrete base and surface

(e) New curb and gutter

(f) New sub-drains

(g) Adjust manholes and catch basins

(RSS) - RECONSTRUCTION INCLUDING INSTALLATION OF STORM SEWERS

Urban Roads — Design Standard — Granular Base (Cross Section K)

(a) Excavate base material
(b) Curb and gutter removal
(c) Storm sewer removal
(d) Manhole and Catch Basin removal including leads
(e) New storm sewers
(f) New manhole and catch basins including leads
(g) New curb and gutter
(h) New sub-drains
(i) Granular base
(i) Hot mix (100/150 mm, see Table F-1
Urban Roads — Design Standard — Concrete Base (Cross Section L)

(a) Excavate base material
(b) Curb and gutter removal
(c) Storm sewer removal
(d) Manhole and Catch Basin removal including leads
(e) New storm sewers
(f) New manhole and catch basins including leads
(g) New curb and gutter
(h) New sub-drains
(i) Granular base
(j) Concrete base
(k) Hot mix (50/100 mm, see Table F-1)
Urban Roads — Design Standard — Concrete Surface (Cross Section Q)

(a) Excavate base material

(b) Curb and gutter removal

(c) Storm sewer removal

(d) Manhole and Catch Basin removal including leads
(e) New storm sewers

(f) New manhole and catch basins including leads
(g) New curb and gutter

(h) New sub-drains

(i) Granular base

(J) Concrete base and surface
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(NC) - PROPOSED ROAD CONSTRUCTION

Rural Roads — Design Standard (200 — 399 AADT) (Cross Section H)
(a) Grading
(b) Ditching and cross culverts

(c) Granular base
(d) Double surface treatment
Rural Roads — Design Standard (400 plus AADT) (Cross Section H)
(a) Grading
(b) Ditching and cross culverts
(c) Granular base
(d) Hot mix (50.100 mm, see Table F-1)

Semi-Urban Roads

New Construction does not apply to semi-urban roads as there is no existing frontage development.

Urban Roads — Design Standard — Granular Base (Cross Section K)
(a) Grading
(b) Storm Sewers
(c) Manholes and catch basins including leads
(d) Curb and gutter
(e) Sub-drains
(f) Granular base
(g) Hot mix (100 mm/150 mm, see Table F-1)
Urban Roads — Design Standard — Concrete Base (Cross Section L)
(a) Grading
(b) Storm Sewers
(c) Manholes and catch basins including leads
(d) Curb and gutter
(e) Sub-drains
(f) Granular base
(g) Concrete base
(h) Hot mix (50 mm/100 mm, see Table F-1)
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(SRR) - STORM SEWER INSTALLATION AND ROAD REINSTATEMENT (URBAN AND SEMI-URBAN)
Urban and Semi-Urban Roads — Granular Base (Cross Section M)

(a) Trenching and removal of existing storm sewers

(b) New manholes and adjust catch basin leads

(c) New storm sewer including bedding

(d) Granular materials in trench

(e) Hot mix to restore surface grade (100/150 mm, see Table F-1)
Urban and Semi-Urban Roads — Concrete Base (Cross Section N)

(a) Trenching and removal of existing storm sewers

(b) New manholes and adjust catch basin leads

(c) New storm sewers including bedding

(d) Granular material in trench

(e) Concrete base for trenched area

(f) Hot mix to restore surface grade (50/100 mm, See Table F-1)
Urban and Semi-Urban Roads — Concrete Surface (Cross Section R)

(a) Trenching and removal of existing storm sewers
(b) New manholes and adjust catch basin leads

(c) New storm sewers including bedding

(d) Granular material in trench

(e) Concrete base and surface for trenched area
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Pavement Structure

To assist in understanding the content and methodology of the report, the following sections provide an
overview of how flexible and rigid pavement structures are designed and function. The majority of
municipal roads would be described as having a flexible pavement structure. Hot mix asphalt, surface
treatment, and gravel road surfaces are typical flexible pavement road structures. Other pavement
structure types include rigid and composite, and are more typically found on 400 series highways, or on
arterial roads of larger urban centres.

Flexible Pavement Road Structure

Load is applied to the pavement structure, and ultimately to the native sub-grade, via wheel loads of
vehicles. The pavement structure between the native sub-grade and the load application point has to be
designed such that the load that is transmitted to the sub-grade is not greater than the sub-grade’s
ability to support the load. The figure below shows a typical flexible pavement structure and how
applied load dissipates.

Load Distribution through Pavement Structure
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Depth Below Surface Stress (psi) Stress (Kpa)
At Surface 90 620.50
8” (200 mm) Below 11 75.84
11” (275 mm) Below 7 48.26
16" (400 mm) Below 4 27.58

Surface materials experience the highest loading at the point of contact with the vehicle’s tire. Radial
truck tires, running inflated from 110 psi to 120 psi, can have an impact 20 times higher at the surface,
than at the compacted sub-grade. The loading actually occurs in three dimensions, in a conical fashion,
dissipating both vertically and horizontally as it passes through the pavement structure. Loading
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decreases exponentially as it passes through the road structure. Therefore, materials of lesser strength
or lesser quality can be used deeper in the road structure.

The closer the road building materials are placed to the surface of the road, the higher the quality
required. Similarly, the poorer the sub-grade or native material, the deeper/stronger the road structure
has to be to carry the same loads.

Traffic counts, and the percentage of trucks, are critical to structural design of the pavement. Depending
upon the source, the effect of a single truck on the pavement structure can be equivalent to 2,000 to
8,000 passenger cars. The effect of farm machinery would be very similar to that of heavy trucks.
However, the Highway Traffic does permit certain types of farm machinery and equipment to use the
roads even during half load season, so this is an additional consideration when designing rural roads.

Pavement evaluation involves a review of each road section and an assessment of the type and extent of
the distress(es) observed. Treatment recommendations are predicated by whether the cause of the
major distress(es) is structural or non-structural.

Flexible pavements will have age-related distresses and wearing such as thermal cracking and oxidation.
These distresses are non-structural; however, once a crack develops and water enters the pavement
structure, deterioration will accelerate. Poor construction practices, quality control, or materials may
produce other non-structural surface defects, such as segregation and raveling, which will also result in a
reduced life expectancy of the surface asphalt.

Fatigue cracking indicates structural failure and can manifest itself in many forms, such as wheel path,
alligator, and edge cracking. It can be localized or throughout a road section. When roads that have
exhibited fatigue cracking are rehabilitated, there should be particular attention paid to the
rehabilitation treatment, to ensure that the upgraded facility has sufficient structure.

Wheelpath Fatigue Cracking
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Flexible Pavement Road Structure Design

There are a number of flexible pavement structural design methodologies and associated software. The
simplest way to describe structural design may be the Granular Base Equivalency (GBE) Methodology.
This GBE methodology is still used in Ontario, by a number of agencies, and is frequently used as a cross-
check where more sophisticated analysis has been undertaken.

The measurement is unit-less and relates to the structural value of one millimetre of Granular ‘A’
material. The relationship of the typical road building materials is expressed in either of the two
following ways:

e 1 mmofHMA =2 mm of Granular A = 3 mm of Granular B
Or
e HMA=2, Granular A =1, Granular B =0.67

To gain some perspective on what this means in terms of typical construction activities, the following
table indicates a typical subdivision road construction as expressed in GBE.

Granular Base Equivalency

Material Example 1 Granular Base Example 2 Granular Base
Depth Equivalency Depth Equivalency
Hot Mix Asphalt (HMA) 100 200 150 300
Granular A 150 150 300 300
Granular B 300 200 0 0
TOTAL 550 550 450 600

When reconstruction and rehabilitation projects are undertaken, and use of alternate materials and/or
road structure is contemplated, the GBE concept is important to bear in mind, as different treatments
such as Expanded Asphalt and Cold in Place recycling also have a structural value. For design purposes, it
may be prudent to use a conservative equivalency of 1.5 for these products (although, some sources
indicate GBE’s of up to 1.8).

As an example, if a 200 mm pavement is replaced with 150 mm of Expanded Asphalt or Cold in Place
Recycling, with a 50 mm overlay of Hot Mix asphalt, a pavement structure with a GBE of 400 is replaced
by a pavement structure with a GBE of 325; a significant difference. Premature failure will be the result
of an under-designed pavement structure, wasting resources and available funding.

The purpose of this example is to illustrate the different structural values that products have. Expanded
Asphalt and Cold in Place recycling are both excellent products to rehabilitate pavement structures.

The MTQO’s Pavement Design and Rehabilitation Manual is an excellent resource for use in pavement
structure design and rehabilitation, and is available from the online MTO Catalog.
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Thin Lift Pavements

Hot mix asphalt mixes are designed in Ontario either by the Marshall Method or the Superpave Method.
Through time, this has resulted in a number of commonly used mixes that are typically sorted by size.
One of the parameters used to describe that sizing is the Nominal Maximum Aggregate Size (NMAS).

In the Marshall Mix Method, typical mix designations are HL1, HL2, HL3, HL4, and HL8. In the Superpave

mix design methodology, mixes are designated by the NMAS.

The following table identifies the NMAS for the more commonly used mixes, and indicates
recommended minimum lift thicknesses for them.

Recommended Minimum Lift Thicknesses

Mix Type NMAS (mm) Lift Thickness Range (mm)
SP9.5 9.5 30 to 40
SP12.5 12,5 40 to 50
SP 19 19.0 60 to 80
HL3 13.2 40 to 55
HL4 16.0 50 to 65
HL8 19.0 60 to 80

e

l
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Rigid Pavement Structure

Rigid Pavements are constructed of concrete, or concrete with an asphalt wearing surface. The
fundamental difference between a flexible pavement and a rigid pavement is the method in which the
load is transferred. Whereas the flexible pavement disperses load through the pavement structure in a
conical fashion, with a higher point load directly beneath the loading point, the rigid pavement structure
distributes that load in a beam-like fashion, more evenly across the pavement structure. Rigid
pavements may have an exposed concrete wearing surface, or they may be covered with an asphaltic
concrete wearing surface.

The resulting rigid pavement structure is usually thinner overall, when compared to a flexible pavement,
designed to accommodate the same traffic loading. This does not necessarily translate into a reduced
cost of construction. Any comparison of costs between flexible and rigid pavements should be on a life
cycle basis, for the most accurate assessment.

Older concrete pavements were prone to failure at joints, as load transfer caused a slight movement in
the concrete slab, and with the intrusion of water, a structural failure. Newer concrete pavements are
designed with improved load transfer technology.

Pavement Distresses and Treatment Selection

Treatment recommendation is dependent upon the condition of the road section at the time of the
review.

Treatment Selection — Critical Area Analysis

When using the Inventory Manual methodology all of the ‘holistic’ needs are considered in the
recommendation. For example, a road may appear to require only a resurfacing, however, when the
other critical areas are reviewed, there may be a capacity problem which would then result in a
recommendation to resurface and widen (RW) that would address both the pavement condition and the
need for additional lanes. Another example would be where the pavement is exhibiting some type of
distress but there is also poor drainage. The recommendation would then be to reconstruct (REC if rural,
RSS if urban).

Treatment Selection for Non-Structural Rehabilitation

Resurfacing recommendations are predicated upon the type and extent of distress noted. For example,
all pavements will develop thermal/transverse cracking as they age. As the age of the pavement
increases, the frequency of the cracking increases. If the spacing of he cracks is still greater than 10m,
then the R1 — resurface with one lift of asphalt — treatment will typically be sufficient to restore the road
as the treatment provides for overlay and base asphalt repair. However, if the frequency of transverse
cracking , which may have become transverse alligator cracking if left unattended too long, then the
recommendation will be more extensive, such as a PR2- Pulverize and resurface with 2 lifts of asphalt.
The following illustrates transverse cracking.
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Transverse /Thermal cracking

i

Treatment Selection for Structural Rehabilitation

Road sections exhibiting structural failure such as fatigue cracking require a more extensive
rehabilitation to restore the performance of the road section. In simple terms, placing a single lift of
asphalt over structurally failed asphalt will guarantee the same failure in a very short time period. Unless
the single lift overlay is placed knowingly as a holding strategy, it should be avoided on structurally
deficient pavements. For pavements that have failed structurally or have too much transverse cracking,
the recommendation is typically PR2 as a minimum provided the drainage is adequate or requires only
minor improvement.

Reflective Cracking

Paving over an active crack(s) will result in a crack(s) in the same location with 2 to 3 years. As a rule of
thumb, the crack will migrate through at approximately 25mm per year. Therefore it would be
anticipated that if a 50mm overlay is placed, then the cracking would reappear in approximately 2 years.
This is not an efficient usage of available funding.

Appendix C 6



Structurally Failed Pavement

The above figure illustrates a pavement that has failed both structurally and has very frequent severe
transverse cracks. Placement of a 50mm overlay over this type of pavement condition will result in rapid
failure is not recommended. The figure below illustrates a newer pavement that already have very
frequent transverse cracks appearing likely the result of paving over a failed pavement. The first

transverse crack generally occurs in approximately 4 to 5 years and the cracks are 40m to 50m or more
apart.

Reflective Transverse Cracking on Newer Pavement
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Gravel Road Conversion

Gravel Road Maintenance Overview

Gravel roads form a component of the road asset group for the municipality and should be managed as
any other asset. Gravel roads tend to be the ‘forgotten’ asset.

One of the difficulties in determining the deterioration of a gravel road is that the wearing surface and
the granular layers are one and the same, so the extent of deterioration may not be as obvious until the
deterioration is significant. Appropriate gravel road maintenance can be deceptively expensive and
frequently, budget analysis proves that the per-kilometre cost of gravel road maintenance is greater
than the per-kilometre cost for hard top maintenance. This is further exacerbated as traffic volume on a
gravel road increases.

Like other road assets, gravel roads have lifecycle maintenance and rehabilitation costs that should be
addressed as part of any asset management plan. Life cycle costs include regular addition of gravel, dust
control, grading and labour. Grading will typically include equipment costs for a motor grader. A Net
Present Value (NPV) assessment comparing life cycle of a gravel surface vs. hard top surface would be a
key element in determining the merit of converting a gravel road to hard top.

NPV Analysis Components

Process

Given the above noted, a Net Present Value (NPV) assessment of the gravel road, in comparison with a
surface treated road section or other hard top surface, should be undertaken as it may be more cost-
effective to convert/upgrade the gravel road to a surface treated road.

Road agencies in both Canada and the United States, have conducted studies that have generally
indicated that, dependent upon local unit costs, gravel road conversion to hardtop, can be a cost-
effective strategy. One source indicates that this may be effective management for roads with traffic
volumes as low as 100 AADT.

It is preferable to address the cost comparisons over a period of time where the life cycles may conclude
concurrently. For instance, if the gravel maintenance is on a three year basis and the surface treatment
is seven, then the cycles coincide at 21 years. Total life cycle cost over that time period should be
considered.

Gravel

This report provides an annual cost for maintenance costs for 75mm of additional gravel to be added
every three years and does not included regular grading or dust control. This was a typical standard that
was used in the past by many municipalities. Due to the natural life cycle wear and tear, maintenance
and winter control activities, gravel roads require additional gravel on a regular basis to ensure
continuing performance.

Equipment

As part of a holistic review of service delivery, consideration should be given to the equipment hourly
rates and replacement. Accurate hourly rates are required to provide a true assessment. Equipment
rates should include capital depreciation and operating costs.
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One of the factors driving the overall cost is the equipment that is required to properly maintain a gravel
road system- particularly graders. Part of the gravel road conversion analysis should include:

e Has the hourly rate for the equipment been calculated properly to include capital depreciation
and maintenance costs?
A new grader will cost $250,000 to $300,000. At a 20-year life span, there is $12,500 to $15,000
in capital depreciation, alone, on the grader. What is the current rate for the grader? If there is
not full cost recovery on the grader hourly rate, then the cost for gravel road maintenance is not
accurate either.

e |sthe grader used for any other purpose/activities?

e What is the length of the gravel road system? A commonly used length of gravel roads used to
justify a grader is 75 kilometres.

e How many hours per year is the grader operated?

o Are there other pieces of equipment that could be used or rented to maintain the gravel roads?

Surface Treatment or other hard top
Whatever other surface type is being compared with the gravel road surface should include the same
factors as for gravel so there is a 1:1 comparison.

Additional Factors and Considerations

If the argument for conversion may be made from a financial perspective, then there are additional
factors that should be considered from physical and risk perspectives. Other factors for consideration
include:

e Platform width

e Drainage

e Structural Adequacy

e Traffic Volume and Type

The figure below provides a graphical illustration of the different factors and decision flow that may be
considered in developing a case to convert a gravel road to hard top.
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Benefits to converting a gravel road include:

Customer satisfaction

Reduced maintenance costs for routine maintenance

Reduced maintenance costs for winter maintenance

Reduced complaints
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Appendix F: Deterioration Curve Detail
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WorkTech Asset Classes and Deterioration Curves

Asset Classes

In order to utilize the Best Practice and Performance Modeling modules of WorkTech Asset Manager
Foundation (WT), assets must be defined by an asset class. Table 1 identifies the road asset classes that
have been developed for use in WT by 4 Roads Management Services Inc.

Table 1: Road Asset Classes

Asset Class  Subtype Material RDSE Envt AADT Low AADT High
A/C-R All A/C R 1 100,000
A/C-S All A/C S 1 100,000
A/C-U All A/C 9] 1 100,000
CM1-R All C/M R 1 3,000
CM1-S All C/M S 1 3,000
CM1-U All C/M 9] 1 3,000
CON-R All CON R 1 100,000
CON-S All CON S 1 100,000
CON-U All CON 9] 1 100,000
GST1-R All G/S R 1 10,000
GST1-S All G/S S 1 10,000
HCB1-R ART HCB R 20,000 100,000
HCB1-S ART HCB S 20,000 100,000
HCB1-U ART HCB U 20,000 100,000
HCB2-R ART HCB R 10,000 20,000
HCB2-S ART HCB S 10,000 20,000
HCB2-U ART HCB 9] 10,000 20,000
HCB3-R All HCB R 1,000 10,000
HCB3-S All HCB S 1,000 10,000
HCB3-U All HCB 9] 1,000 10,000
HCB4-R All HCB R 1 1,000
HCB4-S All HCB S 1 1,000
HCB4-U All HCB 9] 1 1,000
|CB-S All ICB S 1 3,000
|ICB-U All ICB 9] 1 3,000
ICB1-R All ICB R 1 3,000
LCB1-R All LCB R 1 2,000
LCB1-S All LCB S 1 2,000
LCB1-U All LCB 9] 1 2,000
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Conventional wisdom has been to define road assets by their functional classes such as Arterial,
Collector or Local and then further differentiate by usage, such as residential or commercial. From a
performance modeling perspective, using the functional classification will only work to a point, as the
traffic on a functional class will vary between agencies.

4 Roads believes that the performance/deterioration of a road section is more predictable based on
surface type and traffic volume rather than by functional class. Based on that philosophy, Table 1 was
created identifying Road Asset Classification by Surface Type, Traffic Volume and Roadside Environment.
Roadside Environment has been added to permit the calculation of different replacement costs between
rural and urban cross-sections.

Deterioration Curves

When using the Inventory Manual (IM) methodology, Structural Adequacy is a measurement of the
percentage of the surface of the road that is exhibiting distress. The rater will consider the type of
distress as well as the other critical areas (surface width, capacity, geometry, drainage and surface
width) in order to provide a recommendation for an improvement. In the IM, any, or multiple of the
critical areas, may produce a Time of Need (TON). The overall TON of the road section is the worst of all
of the TON’s. For example, if five of the TON’s are ADEQ, and one is NOW, the section is a NOW need.

It would be possible, but very difficult, to develop performance models around all of the critical areas.
So for the purposes of the performance modeling, Structural Adequacy (distress) has been selected to
be the driver in the decisions with respect to the model.

In the early years of the model, if a project is selected that has an identified improvement type, that
improvement will be used for the project in the year that it is selected. In the later years, presumably
after all current deficiencies have been corrected the model will revert to the assigned asset class for
deterioration and project selection based on estimated condition.

All deterioration curves relate to the ‘Physical Condition’ data field in WorkTech. Physical Condition is
the Structural Adequacy multiplied by 5 to produce a score from 5 to 100. The Physical Condition
deterioration curve is specific to the Inventory Manual and therefore the trigger points and definition of
the curve will be different than other methodologies. It should be noted that different evaluation
methodologies will produce varying deterioration curves and trigger points. Familiarity with the rating
system being utilized is essential.

The deterioration curves are the same for each asset class regardless of roadside environment. For
urban sections, the improvement is RSS- Reconstruction with Storm Sewers, rather than REC-
Reconstruction Rural.

Roads Managem
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Figure 1: Physical Condition versus Improvement Selection
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Where the MTO PCl / Inventory Manual Condition Rating format is being used, the PCl data is entered to
produce a PCl score from different formulas that represent the defects and weightings by surface type.
The PCl score is then used to approximate a Structural Adequacy score (and a Physical Condition). Table
2 identifies the approximations to convert PCl to Structural Adequacy and a Time of Need.

Table 2: PCI to Structural Adequacy Conversion

Time of Need

Structural Formula
Adequacy
PCl to SA
NOW 1to 55 1to7 IF PCI <=55 then, PCl / 8 = SA
1to5 56 to 75 8to 1l IF PCI >55<=75 then, PCl / 7 =SA
6to 10 76 to 85 12to 14 IF PCI >75<=85 then, PCl / 6 =SA
ADEQ 86 to 100 15to0 20 If PCI >85 then, PCI /5.4 =SA

Once a Structural Adequacy Score has been determined, the TON is also calculated. What this achieves

is the detail of PCl data collection and the strength of the holistic evaluation of the Inventory Manual.
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Improvement Types- Effect on the Asset

Appendix A of this report includes a summary of the improvement types that are included in the

inventory Manual. In WorkTech there is no restriction on what may be developed as an improvement

type for a road agency. However, regardless of the improvement types that are used the effect that the

improvement has on the asset has to be understood in order to use performance modeling.

The following table identifies a number of improvement types and further identifies the effect that they

have on a road asset. A similar approach may be taken with other assets.

Code Description Effect on the Asset

R1 Basic Resurfacing — Single Lift Increase Physical Condition to 97

R2 Basic Resurfacing — Double Lift Increase Physical Condition to 100

RM Major Resurfacing Increase Physical Condition to 100

PR1 Pulverizing and Resurfacing — Single Lift Increase Physical Condition to 95

PR2 Pulverizing and Resurfacing — Double Lift Increase Physical Condition to 100

BS Base and Surface ToIer.abIe —Tolerable s’Fandard for lower volume Increase Physical Condition to 95
roads — Rural and Semi-Urban Cross sections only

RW Resurface and Widen Increase Physical Condition to 97

REC Reconstruction Increase Physical Condition to 100
Reconstruction Nominal Storm Sewers (Urban: no new sewer, adjust

RNS manholes, catch basins, add sub-drain, remove and replace curb and | Increase Physical Condition to 100
gutter, granular, and hot mix)

s e " | Inccese PysclConiion o 10

NC Proposed Road Construction Increase Physical Condition to 100

SRR Storm Sewer Installation and Road Reinstatement No effect

CRK Crack Sealing Hold Physical Condition for 2 Years

MICRO | Microsurfacing Hold Physical Condition for 3 years

GRR Gravel Road Resurfacing —add 75mm Hold Physical Condition for 3 years

GRR2 Gravel Road Resurfacing - Add 150mm Increase Physical Condition by 20

The effect that a treatment has on an asset is critical to the analysis. Inaccurate determination of the
effect of a treatment on an asset will produce an inaccurate — and indefensible- result. The following
chart is a comparison of the deterioration of a road section without any treatment applied versus a road
section that has appropriate treatment at the optimal condition, producing a more cost effective life

cycle.
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Figure 2, shown below, illustrates several different aspects of performance model output including the
effect of a treatment on an asset and the effect of multiple treatments undertaken at the optimal asset

condition to produce a cost effective management strategy.

Figure 2: Performance Model — Effect of Treatment on Asset
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Deterioration Curves by Surface Type and Traffic Volume

The following pages includes tables and graphs indicating the anticipated performance of an
appropriately constructed road asset and the condition triggers for treatments. The deterioration curves
by asset class used in concert with the table indicating the treatment effect on the asset, and the
agency'’s unit costs, will produce a performance model that demonstrates the effect on the system at

various budget levels and produce a program based on input parameters.
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Gravel Roads- All Roadsides, all AADT

Year Condition Improvement Description
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1 100 [ NONE No Improvement Required
2 92.45 | NONE No Improvement Required
3 86.21 | GRR 75mm of Granular A
4 80.43 | GRR 75mm of Granular A
5 75.11 | GRR 75mm of Granular A
6 70.21 | GRR 75mm of Granular A
7 65.7 | GRR2 150mm of additional Gravel
8 61.55 | GRR2 150mm of additional Gravel
9 57.75 | GRR2 150mm of additional Gravel
10 54,27 | GRR2 150mm of additional Gravel
11 51.07 | GRR2 150mm of additional Gravel
12 48.15 | GRR2 150mm of additional Gravel
13 45.48 | GRR2 150mm of additional Gravel
14 43,04 | GRR2 150mm of additional Gravel
15 40.81 | GRR2 150mm of additional Gravel
16 38.77 | GRR2 150mm of additional Gravel
17 36.9 | GRR2 150mm of additional Gravel
18 35.2 | GRR2 150mm of additional Gravel
19 33.63 | REC Reconstruction - Rural
20 32.19 | REC Reconstruction - Rural
21 30.86 | REC Reconstruction - Rural
22 29.64 | REC Reconstruction - Rural
23 28.51 [ REC Reconstruction - Rural
24 27.45 | REC Reconstruction - Rural
25 26,47 | REC Reconstruction - Rural
30 22.28 | REC Reconstruction - Rural
35 18.88 | REC Reconstruction - Rural
40 20 | REC Reconstruction - Rural
45 20 | REC Reconstruction - Rural
50 20 | REC Reconstruction - Rural
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HCB1 All Roadsides- AADT > 20,000, assumes 10% Commercial

>Year Condition Improvement Description

1 100 [ NONE No Improvement Required

2 98.61 | NONE No Improvement Required

3 94,19 | NONE No Improvement Required

4 89.83 | CRK Crack Sealing

5 85.55 | CRK Crack Sealing

6 81.36 | <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>