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Executive Summary iv
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This Road Need Study (RNS) was completed for the Town of Tecumseh as an update to the Town’s
LIS@I24z4 &ldzRe 02Y'LISISR Iy HaMh 08 Siff2y” /2yadtay3d [AYHISR 65it2yll gKIOK I3y @ik iKS p-year
IyiSIaIt 2aitlySR Slikly (KS ¢26y 2F ¢500YaSK 133Sh alyl1-aSY Syl tily +Si&i2y” non onHni 9Ny
21R 02yRia2ya gSIS R20iY SyiSR dzity3 @SKIOfS-mounted sensing equipment, which was carried out by
LSSHOMY Iy al® nonme ¢KS daS 2F 2 Y ISR LIISY Syl G2yRie2y” YSI4mISY Syl &1 IyISyRSR (2
LN2G1RS I Y28 26030005 IyR NSLISIiI-6tS RSISHY tyl-a2y 2F (KS 203Nl LIGSY Syl 02yRia2y lyRSE t/L)
for each roadway segment.

¢Kia NSLI2U0 &Y Y HITSa (KS UyRly3a 27 (KS Sglizl-e2y 27 (KS ¢24y0a li2IRA IyR lHigle Ol2ady3al
improvements for roads and railway crossings which are deUcient or are expected to become deUcient
within the next 5-year period.

¢KS (2011 SyalK 2 It Ni2I-RA dryRSW (KS 2tzi&RI0a2y 2F (KS ¢26y 1 MILN2EY 145 myn Ui2Y SiliSa ¢KS
1-0S01-3S 2Y' SIS GSIIKISR t/L ll-ay3 27 (KS ¢2&y0A I21-RA 1 0dSyie Tno . 1SR 2y (KS NSadtla 27 iKS
S@l-zl-a2y1 A IFLILISHIE GKIG FILN2ENY 1S myor™s 27 (KS {201 1121R 3840SY G24:R 1SIjaiS a2Y'S Y 1yy/Sil 27
USKI-oMiil-a2ykY HyliSy1y0S GliKly |- p-8SHI aY SHIlY'S 6t/L 65626 cri IyR Iy IRRIa2y1€ mci’s g2dR
require monitoring/maintenance (PCl between 60 and 70).

13 &Y' Y HINMSR ly (KS T2ft240y3 (165! (KS d2dl€ SaaY ISR 02404 oy nmn R26MIA) (2 OMNe 2di (KS
recommended 5-year program for maintenance of roads having a PCI less than 70 is $6.5 million, while
(kSIS KI-0S 658y y2 02ala IRSYBUSR 21 e 12 Oi2aalyd 1Y LIRS Y Syt ¢KS 1R tSyaiKa I-yR 024 faisR
iy (KS (10tS 0526 R2 y20 Iy0iiRS @213 1ya0LISR BiiKly (kS ySEl UFS aSIa 0K 14 ASON N2I-R
projects as outlined within the Town’s 5-year capital works plan. These costs do not include any road
Y HyESy1y0S O2ala (KIG KI9S ISR 0SSy IRSYBUSR SiiKly (KS LHYYSR 2R Y HyiSylyos Li2soia
upcoming within the next 5-year plan.

. Estimated Cost
Years PCI Rating Road Length Total Cost
Per Year
1-2 $128,549
Less Than 50 0.277 km $257,098
RECONSTRUCTION/REHABILITATION (over 2yrs.)
- 1,476,612
3-5 50 to 55 10.12 km $4,429,836 $
REHABILITATION (over 3yrs.)
- 231,905
1-5 55 to 60 20.10km $1,159,529 $
MAINTENANCE (over 5yrs.)
- 137,088
1-5 60to 70 27.12km $685,440 $
MONITOR/MAINTENANCE (over 5yrs.)
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Executive Summary Vv
The proposed 5-8SH) Y 1yiSy1-yOSkiSKI-oiiil-a2y L2 14 61-45R 2y dzyRSHiil-{y3 iKS T2{t2&hyaY
T wSO2yalliz0a2y 2114 T2 LIS Y Sylia gliK I- t/L ll-ay3 27 np 21 {Sad
T wSKI-oltiil-e2y @214 &k0K 14 ISadziFI-Oty3 120 LIS Y Sylid ik t/L ll-ey3d FiY np (2 pp?
1 allyliSyly0S &0k 14 0i-01 aSI-tly3 120 LIS Y Sylia ik I t/L l-ay3 Fi2Y pp {2 T/w
&SIMIAL GKIOK 14 I- &Bi3K( RSOflyS Fli2Y (KS OdzliSyh &SIIKISR 1-9S0I-3S /L Nl-ay3 2T Tro ¢KS liSadtay3 5St 2
aSIA0S goft SEOSSRa KS ¢26y1 206050005 2F Y Iylilyly3 Iy 1950138 t/L 27 11 14 IRSyaUSR Iy iKS ¢26y
of Tecumseh Asset Management Plan Version 4.0.
Bridge and culvert repair needs (which is the subject of another study), as well as other related
IyRIEGGO0S TYLIRASY Syl aK2utR 6 O2yAIRSISR ly O2yiybezy” &i(K (KS 10205 y2iSR 121K
Y HyESy1-yOSKISK I-oitill-a2y 2838 (2 Syanis StS0adS s 21 onRasia
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1.0 Introduction 1
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1.0
1.1 Purpose
The purpose of this Road Needs Study (RNS) was to update the 2019 study in accordance with the
Town’s Asset Management Plan. This update involves assessment of the existing road system and
railway crossings in the Town of Tecumseh and preparation of a comprehensive plan for improving and
maintaining the road system for the next 5-year period. The condition of the Town’s bridges and
culverts are the subject of another study.
In order to meet this objective, it was necessary to:
a) Inventory all roads and railway crossings.
b) Conduct traffic counts.
c) Evaluate the pavement condition through the use of mobile sensing technology, based on
which, road rehabilitation needs could be identified.
d) Estimate the expected timing, scope and cost of required road improvements to address
roadway deficiencies.
e) Develop a 5-year road maintenance plan to meet the Town’s desired level of service, as defined
in their Asset Management Plan.
1.2 Background Reports
Reference was made to the Town'’s previous Road Needs Studies, including the most recent study that
was completed in 2019, by Dillon Consulting.
In addition, the Town of Tecumseh Asset Management Plan Version 4.0 (2024) was considered to
confirm the desired level of service and required maintenance/rehabilitation timelines for the Town’s
roadway network.
1.3 Study Methods

The study methods followed throughout this project are those recommended by the Ministry of
Transportation Ontario (MTO), Transport Canada, and the American Society for Testing and Materials
(ASTM). The roadway inventory and condition assessment were carried out using the following manuals:

T {ilyRHIR ©01-0208 20l w2IR IyR tHIly3 [20 t19SY Syl /2yRia2y LyRSE {60584 05cnoo-18), ASTM.
T CtSEIofS tSY Syt /2yRie2y wl-ayd — DiziRStlySa 121 audzyi0iLI-flaS4 6{t-022), MTO 1989.

T Inventory Manual for Municipal Roads, MTO 1991.

1 alyalt 12 /2yRie2y wl-oy3 2F CISEIGES t19SY Syl — 5iiiSaa al-yiSail-o2ya 6{t-024), MTO 2016.
T Grade Crossing Standards, Transport Canada 2019.

N
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The Pavement Condition Index (PCI) was used as the rating method for the Town’s road network. PCl is a
generally accepted method for rating roadway conditions and has been used in past Road Needs Studies
for the Town. The PCI rating process divides the road network into smaller segments (typically
intersection to intersection) and combines the effects of both distress manifestations and ride quality to
determine the overall score for each roadway segment. PCI ratings range from 0 (failed) to 100 (perfect)
and are intended to help inform the repair/rehabilitation strategies of the road authority.

Road condition data was collected using vehicle-mounted 3D imaging, GPS, and video imaging to
measure the existing pavement conditions for both distresses and ride quality. The use of fully
automated data collection is intended to provide a more objective and repeatable rating of the Town’s
road network. Data review and validation was completed through the use of site visits and street photo
imagery obtained as part of the data collection for this study.

TraYc Counts

BA.T

The annual average daily traffic (AADT) on each road section was determined through a traffic counting
program carried out in June of 2024. 123 24-hour automatic counts were taken and supplemented with
forty-one (41), 4 hour and 8 hour automated turning movement counts at selected intersection
locations. These 4 hour and 8 hour turning movement counts were adjusted to 24-hour volumes by
using index factors derived from the 24-hour automatic counts. Location of the traffic counts can be
found within Figures 1 — 3 in Appendix A.

Due to construction detours which were active during June 2024 when the data was collected, a
selection of AADT values for specific affected road segments are not included. These segments are
generally in the vicinity of the Scully Storm Pumping Station project and the County Road 42
Improvements Project. The AADT values for those road segments are not reflective of normal road
network traffic operations and as such the 2019 values were carried forward. These segments are
identified within the summary tables located in Appendix E.

LY LN2@SY Syl {iN1-i531Sa 1-yR /240 930 Y 1-iSa

Roadway improvement strategies are based on recommendations found within the MTO and ASTM
standards and guidelines and are consistent with previous Town of Tecumseh Road Needs Studies.
Improvement costs estimates were determined based on 2024 benchmark construction costs
established through evaluation of recent local construction projects along with input from Town staff.

The Town has outlined various planned special and road maintenance projects as part of their 5-year
capital works plan. The effects and costs associated with these projects are discussed further in
Section 3.9.

Further details on improvement strategies and construction costs are included in Section 3.7.

N
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Data was collected and processed by StreetScan. Relevant data was uploaded to StreetScan’s
proprietary web-based portal, Streetlogix, including roadway information (segment lengths and ID, road
width, pavement type, etc.), location photos, and PCI ratings. Information used to generate this report
was exported from the Streetlogix portal into Microsoft Excel.

Various levels of quality control were used throughout the data collection and processing stages.
StreetScan performs its own internal quality control and data verification by evaluating the still images
taken of each street segment prior to populating the Streetlogix portal to ensure the proper rating was
calculated. In addition to StreetScan’s internal quality control measures, the data was field verified by
manually rating various road segments per the MTO guidelines, adjustments were made to ratings
accordingly.

All figures in this report were prepared using AutoCAD and the Town’s base map in AutoCAD format. As
new roads are assumed by the Town through development or improvements undertaken, the figures
can be amended and kept up-to-date. The regular updating of the data and base map represents an
integral component of a good Asset Management Plan.

All road section numbers for this RNS correspond with the Town’s geographic information system (GIS)
data to facilitate the entry of RNS data into the Town’s database.

N
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20 | The Road System

21 | LyBSyl2le I'yR /fl-88001-e2y
All roads and railway crossings in the Town were evaluated according to the methods outlined in the
previously noted manuals and standards.

r.BB w21-R LyBSyii2l IyR /f1-38001-e2y

Previous studies and the Town of Tecumseh Asset Management Plan Version 4.0 classify the Town’s
roads into the following categories:

a) Urban: Roads having curb and gutter and storm sewer drainage

b) Semi-Urban:  Roads without curb and gutter in built-up urban areas

c) Rural: Roads without curb and gutter outside built-up urban areas
Figure 2-1 summarizes the Town’s road inventory based on the above noted classification. Road
classifications were evaluated and updated as part of this report based on imagery provided through the

data collection process and through observations from the Town. These updates are reflected figure
below and in the summary tables found in Appendix E.

Rural
26%

Urban
52%

Semi-Urban
22%

Figure 2-1: Town of Tecumseh Roadside Environment Mix
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Data from all road segments was collected and logged via StreetScan’s mobile imaging equipment. This
Sgl-izl-o2y SEOMRSR tl2dlyOll 11AKG 1848l /2dryle-26ySR IyR LGS 21-R& ¢KS LIKB&IOIE 1-giioaisSa 21
SIOK N2IR 4S0a2y1 hyOfdzRly3 RillyI-3SI N2I-RERS SydmizyyY Syl (il-Y0 tl-ySar adFl-0S (8LISI Ni21R GIR(KaL
aK2dfRSI (8LISE YR @IRIKAL IyR 0izlo 1'yR FagSl &SUS ISySlIte 1011-6tS N2Y (KS LISH2da wb{
completed for the Town and from the Town’s GIS database. New roads assumed by the Town and roads
closed/removed are discussed in {S0a2y HIMH.

Table 2-1 summarizes the road system by surface type.

Table 2-1: Road System Lengths by Surface Type

Surface Type Length (km) Percent of Road Network
Low Class Bituminous (tar and chip) 27.04 15.0%
High Class Bituminous (asphalt) 153.12 84.9%
Other (Concrete, Brick) 0.12 0.1%
Total Length (km) 180.28 100%

As part of this report, existing road surface types were updated based on a visual review of the imagery
provided through the data collection process. The updated surface type information is reflected in
Table 2-1 above and within the summary tables in Appendix E.

Road Network Updates

Since the previous RNS, the Town has assumed ownership of various roadways constructed as part of
new developments. A list of added roadway segments since the 2019 RNS is outlined in Table 2-2 below.
No segments were removed from the road network. In addition to these segments, some road segments
have been modified (change in length or boundary). These changes have been reflected within the
summary tables in Appendix E.

Table 2-2 2024 Road Network Updates

GIS Road ID Road Name From Street To Street Length (m) = Add/Remove
55443 Quter Drive Hwy 3 Outer Drive 92 Add
SS454 Talia Trail Habib Avenue N Talbot Road 259 Add
SS456 Rafael Road Habib Avenue N Talbot Road 134 Add
SS457 Aiden Avenue Habib Avenue N Talbot Road 149 Add
SS459 Amar Avenue Habib Avenue Rafael Road 90 Add

SS446* Habib Avenue N Talbot Road Talia Trail 339 Add

N
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2.0 The Road System 6

GIS Road ID Road Name From Street To Street Length (m) = Add/Remove
SS447* Habib Avenue Talia Trail Rafael Road 89 Add
SS448* Habib Avenue Rafael Road Aiden Avenue 90 Add
SS449* Habib Avenue Aiden Avenue Maryam Crescent 180 Add
SS450* Habib Avenue Maryam Crescent Amar Avenue 59 Add
SS451* Habib Avenue Amar Avenue Jana Court 46 Add
S5452* Habib Avenue Jana Court Maryam Crescent 86 Add
SS453* Habib Avenue Maryam Crescent N Talbot Road 62 Add
SS462* Maryam Crescent Habib Avenue Habib Avenue 503 Add
SS461* Jana Court Habib Avenue Dead-End 81 Add
SS464* Joachim Drive 8t Concession Rd Santarossa Street 427 Add
SS465* Santarossa Street Joachim Drive County Road 46 208 Add
SS466* Joachim Drive Santarossa Street Dead-End 292 Add

* Roads were added to the Town GIS road network after the data collection took place and were not included in the analysis.

Accounting for the road network changes mentioned above, the Town has seen a net increase of
approximately 3.19 km since the 2019 RNS. 2.46km of this net increase was constructed after data was
collected for this study in May 2024, and therefore was not included in this analysis.

Street names and segments are shown in Figures A-1 to A-3 of Appendix A.

Rail Crossings

All rail crossings located within the Town were inventoried and appraised in accordance with the
requirements established by the Inventory Manual for Rail Level Crossings (MTO, 1988) and Transport
Canada’s Grade Crossing Standards (2019). Items included in the investigation were Railway Subdivision,
Subdivision Mileage, spur name and spur mileage, train speed and number of trains per day, crossing
condition, existing protection and illumination. Information was generally available from previous
studies along with Transport Canada’s Rail Network and Crossings online interactive mapping and Grade
Crossing Inventory.

In 2016 Via Rail carried out rail crossing safety assessments according to Transport Canada’s Grade
Crossing Standards for the rail crossings at Lesperance Road and Tecumseh Road, crossing numbers
2002 and 2001 respectively. The findings of the assessments are discussed further in Section 4.0. In
2023, the segment of Lesperance Road and the at grade VIA Rail Crossing (crossing 2002) was improved
to meet Transport Canada’s Grade Crossing Standards. A subsequent safety assessment is not available
for this crossing.

Rail crossings are numbered in the same fashion as road sections. The locations of the crossings are

\_shown in Figures A-7 and A-8 of Appendix A.
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TraYc Data

2.3

In order to verify each road section’s design class, the existing and future planned use of that particular
road section must be established. Road use is determined by measuring the traffic volume. The
measure of traffic volume most commonly used is the AADT. A traffic counting program was undertaken
to estimate the AADT of each segment. Additional detail regarding the traffic counting program can be
found in Section 1.3.1.

The 2024 AADTSs for each road segment are shown within the summary tables in Appendix E.

/200y(@ 27 933SE /72yyS0aya [y w2l-Ra

Some roads under the Town’s jurisdiction serve to connect the County of Essex road system. These
roads are known as County Connecting Links. The County of Essex and the Town of Tecumseh have
entered into a Connecting Link Agreement to share the costs of maintaining and reconstructing these
roads, including any associated bridges and culverts. A copy of the agreement is included in
Appendix B.

The following roads are County Connecting Links within the Town of Tecumseh:

1 Brighton Road (County Road No. 21) in the former Village of St. Clair Beach.

1 Parts of Manning Road (County Road No. 19) in the former Village of St. Clair Beach and Town of
Tecumseh.

1 Parts of Tecumseh Road (County Road No. 2) in the former Village of St. Clair Beach and Town of
Tecumseh.

A plan showing the locations of these roads is included in the Connecting Link Agreement in Appendix B.
The distribution of maintenance costs of these roads is as follows:

Table 2-of /2uyi@ /2yyS0ay3 [ly] tizLi2lia2y1€ {KIHS

County Road Local Name County’s Share Town’s Share
CR2 Tecumseh Road 61.4% 38.6%
CR19 Manning Road 56.7% 43.3%
CR21 Brighton Road 100.0% 0.0%

Maintenance includes patching, surface sealing, routing and sealing cracks, centerline pavement
markings, snow removal and application of chemicals and abrasives.

The County’s share of costs associated with road reconstruction is limited to excavation, granular base,
pavement up to 7.0 metres wide and centerline pavement markings. All infrastructure outside of this

N
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2.0 The Road System 8
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limit and other items like storm sewers, curb and gutter, streetlights, sidewalks, etc., are not shared, and
are paid entirely by the Town.

For purposes of identifying the cost of within this RNS, the County’s share was not deducted. This should
be done at the time work is contemplated for these roads.
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30 | Road Improvement Program
3.1 General
Roadway maintenance needs and improvement strategies for the Town’s road network have been
based on meeting the desired level of service, as defined in the Town of Tecumseh Asset Management
Plan Version 4.0, outlined below:
1 Maintaining a PCI of 70 on average throughout the Town.
1 Roads having a PCI of less than 50, considered a “Now” improvement, to be slated for some form of
work within a 2-85H) 8 Y STll-Y'So
1 Roads having a PCI between 50 and 60, considered a “1-5 Year” improvement, to be addressed in
some manner within a 5-8SH a Y STil-Y'So
Roadway maintenance needs were evaluated as to type, cost and timing of improvements in accordance
with the procedures listed in the MTO Inventory Manuals. The construction needs identified were
determined based on past practices of the Town, past study recommendations, and practical
improvement strategies.
3.2 OElaay3 /2yRla2ya

The existing condition of the Town’s road network is shown in Table 3-1. Approximately 35% (63.79 km)
of the Town’s roadways have a PCl of less than 70 with approximately 0.2% (0.28 km) requiring
improvements within the next two years (PCI less than 50) as outlined in the above section. In addition,
it should be noted that 26.6% (48.02km) of the Town’s road network are rated between 50 and 65. A
portion of these segments could degrade to below 45 over the next 5-10 years requiring significant
reconstruction. Roads in this range should be regularly monitored and maintained.

Table 3-M HHn ¢S00Y 35K w21R bSig211 /2yRle2y {Y'Y M@

» Length of Road Percentage of Total
*
PCI Range Condition (km) Road Network
90 to 100 Excellent 25.91 14.4%
751090 Good 68.98 38.3%
65t0 75 Fairly Good 37.09 20.5%
50 to 65 Fair 48.02 26.6%
Below 50 Poor 0.28 0.2%
Total 180.28 100%

* Ranges and conditions selected from the Town of Tecumseh RNS 2019

N

THE CORPORATION OF THE TOWN OF TECUMSEH " “\“m%

DILILON

CONSULTING



3.0 Road Improvement Program 10

/. I-4SR 2y70KS HAHn li2IR So1dzl-02yt (KS $S1KISR 1051135 /1 721 (KS ¢26y0a I21-R ySig2i1 18 TntoH!
which exceeds the Town’s target of 70. A kilometer weighted average is used throughout this report to
Y28 1-00601-iSE8 1SbS0i (KS /L Nl-ay3a
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Figure 3-1: PCI by Surface Type

Figure 3-1 2d:flySa 1451138 t/L 61-4SR 2y SEldey3 adilfI-0S (LS haSIIE 24 Ofl-ad olikY Sy i2I-R&1-84
(surface treated) have a slightly higher average PCl when compared to high class (asphalt) roadways.
¢KIa Oy 0S I-giodiSR 2 (KS KIFKSH LINSAISYDS 2F 1/. N2IRa (dygz0 H2yd SiliK (KS ¢2ayi [/.
Y HyiSy1y0S L2301y & wS02yaili:0ay3 2yS aS3Y Syl 21 [/. @itt KIS I- SISH 1Y LI0G 2y (KS 1450138
PCI than HCB.
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\ Figure 3-2: PCI by Road Classification
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In general, the average PCI’s are marginally lower for Collector roads compared to Arterial and Local
U21-R Of1-4a1001-a2y4 14 aK2&y Iy Figure 3-2. 19SNI-3S t/104 IS 02yaiaiSyl 6SiaSSy It li21-R Ofl-431001-a2y4
and roadside environment types as shown in Figures 3-2 and 3-3, with a maximum diGierence of 0.41
points. All road classes and environments also exceed the minimum PCI threshold of 70 as outlined

above.
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60.00
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30.00
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Rural Semi-Urban

75.01
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Figure 3-3: PCI by Roadside Environment

Time of Improvement

The recommended time of improvement is based on the Town’s desired level of service defined in their

Asset Management Plan, as shown in Table 3-2 below.

Table 3-2: Town of Tecumseh Time of Improvement

t10SY Syl /2yRia2y lyRSEF Time of Improvement
Less than 50 Now
50 to 60 1-5years
60 to 80 6 - 10 years
Greater than 80 Beyond 10 years

N

F CLY'S 27 LY LN20S Y Syl ll-y3Sa K9S oSSy STSISYOSR Fi2Y (KS ¢26y 27 ¢S00Y 35K w2l-Ra /2yRie2y 133534Y Syl t2fi0e

(Policy No. 82.1)
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¢KS ¢26y 2F ¢S0Y 45K K1-4 odzifl dzlizy iKS 1S02Y Y SyRI-a2ya T2iyR ShiKly (iKS a¢hii CISEIGES t1-9SY Sy
/2yRla2y wl-ay3 DiRSflySa 121 adryl0ilI-fiaSa 6{t-022, 1989) shown below in Table 3-3. The Town has
increased the threshold for both the “Now” and “1-p ,SHiEE aY'S 27 IYLI20SY Syl 01iS32IS@ ¢KS
Y2RIUSR aY'$ 27 IY LN20SY Syt OniSil- 1i2éa w20 t5aa SELISyaIdS NSLIMIKISKI-olfiil-a2y oYt IyR LIHSI
overlay) methods to be used which can extend the useful life of the roadway and delay the need for
Y 2US 024lte 1S02yAlliiz0a2y

Table 3-3: MTO Time of Improvement

t1SY Syl /2yRia2y LyRSE tathy Time of Improvement
0to20 Now - 3 years
20to 40 3-5years
4010 60 Within 5 years
60 to 80 Normal Maintenance
80 to 100 No Maintenance

¢KS 10205 y2iSR OMiSINl- aK2dfR 6S ¢:aSR 14 JiRSHySa I1yR (KS 100zl aY'S 2F IYLN20SY Sylia aK2dR

O2yaIRSI 20KSI y83RE 1y (KS ¢26yta 208Nt 6uRISay3 LI2IUYT T21) SEIFY LIS i21-RE Oy 6S IY'LI26SR 1y
O2yeizyDa2y Gk NSLIOSY Syl 27 iryRSIFN2dzyR hyAil-adidOidiSe

{iNSSi aS3Y Sylia oY Sa 2F iY LN2@SY Syl IS aK2&y @illiKhy (KS ([I-6tS4 2T Appendix E and Figures A-4 to
A-6 of Appendix A.

Improvement Types

Various roadway improvement types, applications, and costs were developed to address the unique
needs of the Town of Tecumseh’s road network. These improvement types were based on the
recommendations found within the MTO Inventory Manual for Municipal Road (1991) combined with
local knowledge and input from the Town. The improvement types, including application criteria and
estimated costs can be found within Table 3-4 below, further details related to the description and
scope of each improvement type is shown in Appendix D. The type of improvement recommended for
each road segment can be found within the summary tables in Appendix E. It should be noted that since
the previous 2019 Road Needs Study, significant material/construction cost increases have been
observed. These increases are in the range of 20% to 75% and can have an impact on future road
maintenance/improvements if not appropriately budgeted for.
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Table 3-4: Road Improvement Types

3.0 Road Improvement Program 13

Improvement Roadside Road . Surface
P . e Abbreviation PCI Range | Cost per m?
Type Environment | Classification Type
Rural All REC HCB Below 45 $214.38
Reconstruction Urban All RNS HCB Below 45 $213.28
Semi-Urban All S-RSS HCB Below 45 $353.04
Rural Local R-R1 HCB 45 to 55 $32.38
Basic Resurfacing
(50mm) Urban & Local U-R1 HCB 45t055  $58.25
Semi-Urban
Urban & .
Major Resurfacing Semi-Urban Collector/Arterial RM HCB 45to 55 $143.43
(100mm)
Rural Collector/Arterial R-R2 HCB 45to0 55 $68.19
Rural/Semi-Urban Local TC-1 LCB Below 45 $28.00
Tar and Chip )
Rural/Semi-Urban Local TC-2 LCB 45to 60 $13.00
All All CSs-1 HCB 55 to 60 $7.00
Crack Sealing
All All CS-2 HCB 60to 70 $3.50

Type of improvement methods can be placed in the following categories:

1 Maintenance - various maintenance treatments, generally applied when the pavements are in
Stl-o0Ste 322R 02yRia2yh
1 alblyiSy1y0s IyR wSKI-oifiil-a2y— aiS SEiSyAIdS Y IyiSyly0S 21 ISKI-oifiil-a2y 620SIfl-84 61-4S

NSLIMIAD G2 L2dS08 (KS tyBSnide 27 (kS 21k 6148 eKSy iKS LIS Y Syia IS ty TI 02yRia2ys
T wSl2yaliidezy — Cift IS02yalii0azy 27 (KS N21R 6148 IyR LIESY Syt im0t LGSR i2 (k23S IR

aS0a2ya iK1 KIS 3SySul-td RSISU2II-ISR 6St24 I YiyRY dzY t/L 016zS 2F nps

This study assumes that both reconstruction and maintenance/rehabilitation strategies will restore the
road segment PCI to an excellent condition (PCI 100). Maintenance (crack sealing) is assumed to extend
the service life of the road segment by two to five years according to National Guide to Sustainable
Municipal Infrastructure — Guidelines for Sealing and Filling Cracks in Asphalt Concrete Pavement
(2003). A 3-year service life increase was assumed for this strategy, which correlates to an estimated
seven (7) point increase for PCI between 55 and 60, and a four (4) point increase for PCl between 60 and
70, based on the degradation profile. See Section 3.6 for further details on degradation estimates.
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The improvement types for each road segment were chosen based on the above noted criteria along

with the following assumptions:

T 9Elaey3 adFI-0S (NSIHISR 6l 1-yR OKILI N21-Ra @24:tR NS Y 1y &daifl-0S (NSI-ISRe

1 Semi-Urban roads have been assumed to be reconstructed as urban roads with storm sewers.

T w2IR 4S3Y Syld IRSyaUSR 121l Y IyiSy1-y0S gliKly (KS ¢2&yi UgS-year capital works plan would
undergo the planned improvement (mill & pave/tar & chip).

It is recommended to combine the reconstruction of semi-urban to urban roads with the construction of
underground infrastructure to reduce the impacts to the local areas and receive the economic benefits
of the complimentary work. An alternate repair/rehabilitation strategy (major/minor resurfacing) may
be appropriate where there are no current plans to extend underground infrastructure within the area.

For this RNS, a range of options were considered in determining the recommended maintenance/
rehabilitation program considering the guidelines noted above, the Town’s historical road maintenance
budget and the ability of that maintenance program to meet the Town'’s desired level of service.

tISESyiil-adS allyiSyl-y0S

This RNS evaluates the existing conditions and proposes repair/maintenance strategies to maintain a
level of service determined by the Town (average PCI of 70). The RNS is completed every five years as
outlined within the Town’s Asset Management Plan. As such, the improvement strategies outlined
above are reactionary in nature and intend to rehabilitate or limit the severity and spread (maintain) of
existing defects within the roadway. For this reason, preventative maintenance for roads in “good” and
“excellent” (PCI above 70) condition is not explicitly outlined within the proposed maintenance
strategies discussed within this report.

Preventative maintenance is a proactive strategy to maintain and extend the pavement life. Figure 3-4
below from the National Guide to Sustainable Municipal Infrastructure- Timely Preventative
Maintenance for Municipal Roads, April 2003 from the Nation Research Council depicts the benefits
that preventative maintenance strategies can provide in extending pavement life. Preventative
maintenance treatments can consist of the following as outlined within the aforementioned report:

Machine Patching

Crack Sealing

Slurry Sealing

Micro-Surfacing

Surface Treatment (chip seal, seal coat)
Thin Hot Mix Overlay

=4 =4 =4 =4 -4 -4
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100 Pavement performance curve
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20 Preventive Change due to a preventive
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Figure 3-nY 9050 27 tlISESYiil-adS al-tyiSyl-y0S
dbl-a2y1f wSaSHIOK /2dzy/0 Ho0

In order for preventative maintenance to be effective, the correct maintenance type (outlined above)
must be completed at the correct time. This involves regular inspections of the road network to identify
and remediate any newly developed defects before they become more severe. Preventative
maintenance measures must also be completed in a timely manner, as delays can increase the severity
of the defect and reduce the effectiveness of the strategy. In order to carry out effective preventative
maintenance strategies it is critical that dedicated road maintenance funds be allocated specifically for
this purpose.

. SYOKY M /2Yalldz0a2y /2404

Benchmark construction costs were established for the various types and standards of improvements to
roads and structures. The costs of the work were determined based on historical 2024 construction
prices and the Town’s operational costs for various road improvement types. Appendix C provides a
comparison of benchmark unit prices used in the 2019 RNS and this 2024 study.

No railway crossing improvements have been identified and as such, no costs have been developed.
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t1-gSY Syl 553NI-RI-e2y C21IS0l-day3

1 OOl 02YLi2ySyl ty” RSISIYyly3 FLLN2LS LIESY Syl Y 1yiSyl-yOSkiSKI-oifiil-a2y &lNl-iS3Sa 1
120S01-4ay3 LIMISY Syl RSANIRI-a2y 205 oY St al-ye TI-0i20a I-GS0i iKS RSINIRI-a2y 27 i21-R&1-84 lyDfizRly3
GSIIKSIE (-0 2ty S GIFP0 (BLIST Y Hy(Sy1y08 aiil-i8318a1 SEisaya li2I-R G2yRie2yl Sl Ly (Kia alRe:
(KS c26yNa dylljS RSNRIe2y ORIfS KI4 688y GLIRIISR 61-48R 2y (KS 02(80e2y 2F Kial2uioH RII- YR
UKS Iy1eaia 27 yS& li2IR t/LIl-ey3d  CN2Y (Kia RIGI Iy 1SHI-3S 1yyal /1 RSAUIRI-2y &1-4 RSESE2LISR
as shown in Figure 3-5.

CKIE OdigS RSY 2yalll-e2ya (KI-G N2IR 4STY'Syld SiiK I 2650 t/L lleyd g2dfR KIS Y2US aS0SIS
RIAiNSaSE I)yR @2dR RSAUIRS I I+ Y'2US NILIR LIS (K1Y KIFKSI NI-iSR 453y Sylias 1 iKS RSAUIRI-a2y
curve is based on actual road data collected through the RNS, the elects of the Town’s current
maintenance (crack sealing, etc.) strategies are incorporated.
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Figure 3-p! ¢2&y 2F ¢S00Y 4SK t1-0SY Syl 553lI-RI-a2y /dI3S

L aK20R 63 yRI3R iKIG 1yyalt RSTNRI-2y o114 SioY ISR 721 t/103 1548 iKIy it 14 K284 Iy (K13 lly3S

@2ufR (BLI0IE 6S NSLIMISR 68 (KS ¢2&y LW d2 Y2US 4SSIS RSFNIRI-a2y ¢KIE RI-I- 1 1442 61-4SR 2y
two RNS data sets and should be further reUned as subsequent data becomes available.
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Pavement Maintenance Strategies

Based on analysis of the pavement data outlined in the previous sections, pavement maintenance
strategies were developed and considered. These strategies are outlined within Table 3-5 and range
from rehabilitation and reconstruction of roads with a PCI less than 60 to no improvements to the road
network. The values shown for each option in Table 3-5 do not include costs associated with special
projects outlined within the Town'’s five-year Capital Works Plan; effects on PCI due to these projects
has been included in the resulting weighted average PCI. The Town’s Capital Works Plan and special
projects is discussed further in Section 3.9.

Option 1 outlines a strategy which results in an estimated average PCI of 72.2 (2029) at an expenditure
of $6.53M by addressing (reconstruct/rehabilitate) all road segments which fall below a PCI of 55 and
maintaining all road segments which fall between 55 and 70. A significant portion of the Town’s road
network currently sits between a PCI of 55 and 60 (22.16km) which results in a significant difference in
the total program costs between Option 1 and Option 2.

Based on the results of the study, if the Town were to address (reconstruct/rehabilitate) all road
segments which fall below a PCI of 60 (Option 2), an expenditure of $16.9 million over the next 5 years
or $3.4 million annually would be necessary. With this strategy, the resulting estimated average PCI
would be 74.5 (2029).

Table 3-5: altyiSyly0SkwSKI-olflil-a2y ti23Ml-Y hllo2ya

Resulting
Average Weighted
Annual Cost | Average PCI

(2029)

Total
Maintenance/Rehabilitation Strategies Program
Cost

OPTION 1 (Recommended)
5 Year Program
Rehabilitation for Roads in “Now” Category
& Maintenance for Roads in “1-5” and “6-10” Category:
1 Reconstruction for PCI below 45
1 Rehabilitation for PCI of 45-55
1 Maintenance for PCI of 55-70
9 Monitor PCI greater than 70

$6.53 M $1.3 M/yr. 72.2

OPTION 2

5 Year Program

Rehabilitation for Roads in the “Now” and “1-5” Categories
1 Reconstruction for PCI below 45
1 Rehabilitation for PCI of 45-60
9 Monitor PCI greater than 60

$16.9 M $3.4 M/yr. 74.5

OPTION 3
5 Year Program $0 $0/yr. 66.9
91 Do nothing
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It should be noted that the “Do Nothing” option (Option 3) would result in a 2029 average weighted PCI
of 66.9, which is lower than the required average of 70. Furthermore, this option would cause
approximately 19.77 km (10.97%) of the road network to have a PCl of less than 45 by 2029. This
strategy will also not achieve the overall network average required by the Town and would require
additional and more costly reconstruction works at the conclusion compared to other strategies which
employ more cost-effective rehabilitation measures to extend the life of the pavement.

The estimated annual effects of the proposed maintenance strategies can be observed in Figure 3-6

below.
100.00
—&— Option 1
90.00 Option 2
—— Option 3
80.00
2 | .
o X & ‘ﬁ\‘
£ 7000
£
&
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50.00
40.00
2023 2024 2025 2026 2027 2028 2029 2030

Year
Figure 3-cY 94aY I-4SR 1yy/zI€ 9iS00a 27 al-yliSy1-y0S ti23ll-Y 4 2y t/L +144:53

Recommended Pavement Management Strategy

The information presented in Section 3.7 illustrates a range of maintenance program options that could
be considered by the Town, including the associated costs and the resulting average weighted PCI for
the road network. The Town’s Asset Management Plan (2024) outlines annual road maintenance
spending of approximately $1 million annually for various activities ranging from crack sealing to milling
and paving roads. The level of spending however appears to have exceeded this plan in the last 10 years,
reflecting a maintenance value of more than $1.3 million per year (2014 to 2024).

Based on annual cost and the resulting PCI, the recommended pavement management strategy is
Option 1. The average annual costs for the recommended strategy exceed the current maintenance
spending outlined within the Town’s Asset Management Plan.

N
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As noted above, significant material/construction cost increases have been observed since the 2019 RNS
and as such, it is recommended that the current road maintenance budget be reviewed and updated to
reflect the current construction cost realities. This increase ranges from 20% to 75% based on the type
of improvement.

Estimated road improvement costs for each segment are included in Appendix E. The costs include
engineering and contingency allowances per the MTO Manual for Municipal Roads (1991).

The recommended five-year pavement management program for the Town of Tecumseh is summarized

in Table 3-6, and is based on the following approach:

T TRRISE I N2I-R 350a2y4 hy (KS Y240 01-iS3218 iliKiy |- H-year period.

T wSO2yilliiz0a2y 27 It I21-R 4S0a2ya BliK I- t/L 27 np I'yR oS24

T wSKI-oliil-a2y 2F I Ii2I-R 450a2ya Iy iKS db2&¢ I'yR Um5 Year’ category with a PCI value ranging from
45 to 55.

T LyO2U2U-0S Y HyiSy1y0S Y SI-adziSa 2y i2I-R 450a2y4 hy iKS Ym5 Year’ and “6-10 Year” category with
a PCl value ranging from 55 to 70.

1 a2yl Ht i21R 3S0a2ya @ik I t/L g1-idS il-y3ty3 N2Y Tr-mvw tlISESyiil-adS Y SI-aiiSa 01y 6S
carried out on an as-needed basis.

Table 3-6: Pavement Management Program - 2024-2029

) Estimated Cost
Years PCI Rating Road Length Total Cost
Per Year
1-2 $128,549
Less Than 50 0.28 km $257,098
RECONSTRUCTION/REHABILITATION (over 2yrs.)
- 1,476,612
3-5 50 to 55 10.12 km $4,429,836 $
REHABILITATION (over 3yrs.)
- 231,905
1-5 55 to 60 20.10 km $1,159,529 $
MAINTENANCE (over 5yrs.)
- 137,088
1-5 60 to 70 27.11 km $685,440 $
MONITOR/MAINTENANCE (over 5yrs.)
$1,306,380
TOTAL 57.61 km $6,531,903
(over 5yrs.)

7 (KS 1S02Y'Y'SYRSR LIMSY Syt Y1y1-3SY Syt aillliS38 ohle2y M gl (2 6S I1-R2UIISRI (KS SELISOISR
average PCI value for the Town’s road network would be 72.2 in 2029. This meets the desired level of
service set out in the Town’s Asset Management Plan. Figure 3-7 outlines the expected road network

O2yRia2y YIE I (KS 02y0ftaizy 27 IS02YY SyRSR LIISY Syt Y Iy1-38Y Syt alil-i538e
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The total cost per year of $1.3 Million required to maintain the road network is slightly higher than the
SaaY ISR Iyyal 024l 120 4KS LNSTSINSR N2IR Y IyliSy1-y0S &ll-iS38 LNSASYUSR y Hndd Li aK24tR 6S
y20SR {KI dzyi LINOSE I-yR {201 N21R NSai2N1-a2y 0240a KIS lyOUSI-aSR aly0S HanvdpRaS i2 iKS Sa0lfl-e2y”
27 02yaildz0a2y LIN0SA IR (KS STGSOlA 32011 lybl-a2y
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Figure 3-7: Estimated 2029 Tecumseh Road Network Condition Rating

Planned Capital Spending

The Town of Tecumseh 5-year Capital Works Plan outlines projects that are intended to be undertaken
within the next five years and include works such as storm and sanitary sewer installation that may
involve road repair/reconstruction along with planned road maintenance projects. A summary of the
proposed special projects can be found within Table 3-7.

Costs associated with the special projects listed in Table 3-7 have not been included in the
recommended pavement management program costing. Should any of the listed special and
maintenance projects, which fall within the recommended pavement management strategy not be
implemented, costs associated with the works should be added to the total strategy cost.
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Table 3-7: Town's Recommended Special and Maintenance Projects for 2024 to 2029

Reconstructed Road GIS Segment(S) Limits of Project Planned_ Year
of Project
Little River T103, T100, TO98 Manning Road to Dillon Drive 2024
St. Gregory’s Road T232,T225 Green Valley Drive to Michael Drive 2024
Lesperance Road SS044, SS042 Westlake Drive to Calvary Court 2024
St. Anne Street SS031, SS029 Gouin Street to Intersection Road 2024
Manning Road TT—_SS%%%% TT__SS((::(())(())i Riverside Drive to St. Gregory’s Road 2027
Sexton Side Road 55336, SS308, SS309 County Road 46 to STR 2024
Lesperance Road 55048 Westlake to County Road 22 2025
Riverside Drive SC004, SCO05, SCO06 Grant Avenue to Arlington Boulevard 2025
Riverside Drive SC007 Arlington Blvd to Kensington Blvd 2026/2027

Sylvestre Drive SS095, SS098 Sylvestre Drive to County Road 19 2027
Ure Street SS251 North Talbot Road to Delduca Drive 2028
O’Neil Street 55248, SS247 North Talbot Road to Delduca Drive 2028
Clovelly Road SS%%%% Ss((:;(gé Full Extent 2025
Burlington Road SC057, SCO59 Full Extent 2025
Warwick Road SC058 Full Extent 2025
Essex Road SC061 Full Extent 2025
Kensington Boulevard SC054, SCO55, SC137 Full Extent 2025
Rutland Road SC063 Full Extent 2025
Edgewater Boulevard SC035, SC036, SCO39 Full Extent 2025

It should be noted that 41 road segments are to be improved as part of the Town’s planned Special &
Maintenance Projects which aligns with the number of segments planned in the 2019 study.
Maintenance projects planned for after 2025 are not included in this study. It is understood that future
maintenance projects will use this report as a guideline.
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Rail Crossing Improvements

Recommended Improvements

Table 4-1 summarizes the rail crossing recommendations of the 2016-2017 rail assessments carried out
by Via Rail (Hatch) for crossings 2001, no improvements have been noted for rail crossing 3006 (Canada
Pacific Rail). Crossing 2002, the VIA Rail Crossing at Lesperance Road, was fully reconstructed between
Lachance Street to Tecumseh Road in 2023. As part of this reconstruction, all recommended
improvements identified were addressed and are no longer outstanding. The original assessments can
be found in Appendix F. Details of the Town'’s rail crossings can be found in Table F-1 of Appendix F.

Table 4-1: Recommended Rail Crossing Improvements (2016-2017)

Crossing Crossing

NUmber Location Recommended Improvement

1 Road dashed markings should be installed in accordance with the “Do Not
Stop On Tracks” sign.
Tecumseh 9 Consider the possibility of installing a traffic signal upstream of crossing for
Road northbound traffic (to help prevent queuing onto the tracks).
1 Repaint faded “X” pavement markings.
9 Stop bar must be painted and square with the road.

2001

Information from 2016-2017 Rail Crossing Safety Assessments conducted by Via Rail

The above noted recommendations were based on the Transport Canada Grade Crossing Standards and
Guidelines. Based on a site review it appears that the stop bars have been corrected (square to the
roadway) and the faded “X” pavement markings have been corrected. No costs have been allocated for
this work in this study.
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Asset Management Plan

General

N

To expand on current information the Town has on the road network, Dillon has compiled roadway
evaluation information from past studies and compared it with capital spending over the same periods.
The purpose of this was to determine if past spending and roadway management has been effective in
maintaining the level of service standard which is outlined in the Town’s Asset Management Plan. Dillon
was able to collect information from studies conducted in 2003, 2008, 2014 and 2019. Capital spending
information for maintenance and other capital projects (road component only) was provided by the
Town of Tecumseh for those time periods.
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Figure 5-1: Effects of Road Expenditure on PCI
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separated into these ranges which represent the periods where an average PCI value was determined
for the road network. The Town’s annual maintenance spending in the last 8 years is $13.0 million which
equates to an annual spending value of $1.63 million per year. Should this level of spending be
maintained, it would be suYcient to carry out the proposed pavement management program.
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3.BB

The key information found within this RNS with respect to inventory, segment ratings, and construction

needs is based on the existing conditions at the time of the road survey. As such, these conditions are

subject to perpetual change and need to be regularly monitored to ensure reliability. Between this and

subsequent RNS’s the following should be undertaken:
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evaluated.

Future Development

6.2

This RNS identified roads that are currently deficient or will become deficient within the next 5 years.
Identification of future road needs is based on forecasting degradation of the pavement. New large-
scale development will increase traffic volumes on existing surrounding roads which may alter the
priority of the needs by accelerating pavement degradation. In particular, the Manning Road Secondary
Plan Area and the Tecumseh Hamlet Secondary Plan Area will have impact on the Town’s road system.
As this and other developments proceed, the surrounding road system should be re-evaluated.

Future RNS Updates

As outlined within the Town’s Asset Management Plan, the RNS is to be updated within a 3-to-5-year
timeframe. It is recommended that future RNS’s include the following:
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Update the road inventory to include new road segments.
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The RNS content can remain relevant for at least 5 years with implementation of the aforementioned
update procedures.

N
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We trust the information and recommendations provided within this report will be of benefit to the
Town and appreciate the opportunity to collaborate with the Town in developing this Road Needs Study.

Sincerely,

DILLON CONSULTING LIMITED

Dean Rice, M.A.Sc,, P.Eng. Kailee Dickson, P.Eng.
Project Manager Project Engineer
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TABLE C-1
BENCHMARK UNIT PRICES
2003, 2008, 2014, 2019, 2024

ltem Unit Year Year Year Year Year
2003 2008 2014 2019 2024

Excavation (including disposal) m3 $10.00  $13.00 | $13.00 @ $29.00  $45.00
Hot Mix Asphalt (Surface and Base) Tonne = $55.00  $72.00 $95.00 $150.00 $180.00
Granular A Tonne = $19.00 @ $19.00 | $21.00 &= $30.00  $35.00
Curb & Gutter (Removal) m $7.00 $7.50 $7.50 $15.00 | $18.00
Curb & Gutter (Placed) m $38.00 $39.00 $45.00 $55.00 $60.00
Sub Drain (Placed) m $20.00 $21.00 $21.00 $25.00 $33.00
Storm Sewer (525mm dia. RCP Placed) m $260.00 = $268.00 | $300.00 $500.00 $570.00
Catchbasin Lead (250mm dia. PVC placed) m $135.00 = $139.00 | $150.00 $200.00 $360.00
Manholes (Removed) Each | $500.00 | $1030.00 $1050.00 $1500.00 $2000.00
Manholes (1200mm dia. placed) Each  $3500.00 | $4000.00  $4500.00 $4800.00 $6200.00
Catchbasin (Removed) Each = $275.00 | $361.00 $500.00 $600.00 @ $700.00
Catchbasin (Placed) Each  $1200.00 | $1236.00 $1500.00 $2200.00 $3400.00
Adjust Manhole Each $240.00 | $285.00 $500.00 $600.00 @ $800.00
Adjust Catchbasin Each $285.00 | $295.00 $350.00 $480.00 @ $560.00
Asphalt Milling (50mm depth) m? $5.00 $5.00 $5.00 $15.00 | $18.00
Crack Sealing (including routing and cleaning) m $3.00 $8.00 $13.00
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TABLE D-1
LIST OF ABBREVIATIONS
Abbreviation Description
A Arterial Road
C Collector Road
CS-1 Crack Sealing Level 1: 4m of crack seal for every metre of road
CS-2 Crack Sealing Level 2: 2m of crack seal for every metre of road
HCB High-Class Bitumen (Asphalt)
L Local Road
LCB Low-Class Bitumen (Tar and Chip)
R Rural Road
Reconstruction of Roadway including the following:
9 Excavate and dispose of existing road and base
REC 1 Ditching
1 400 mm Granular “A” Base
1 100 mm hot-mix asphalt
Major Resurfacing including the following:
9 Base repairs for 50% of the roadway
RM 1 Milling for 50% of the roadway
9 Curb removal and replacement on both sides for 50% of road length
1 Adjust manholes and catchbasins to new surface grade
1 100 mm hot-mix asphalt
Reconstruction with nominal storm sewers including the following:
9 Excavate and dispose of existing road and base
9 Curb and gutter removal
RNS 9 Granular “A” base (400mm)
1 New curb and gutter
1 New sub-drain
9 Adjust manholes and catchbasins
1 100 mm hot-mix asphalt
Basic Resurfacing including the following:
RR1 1 Hot-mix padding for 20% of the roadway

1 50 mm hot-mix asphalt
9 Granular “A” to raise shoulders to new surface grade

N
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Abbreviation

Description

Basic Resurfacing including the following:
1 Hot-mix padding for 20% of the roadway

RR2 § 100 mm hot-mix asphalt
9 Granular “A” to raise shoulders to new surface grade
S Semi-Urban Road
Reconstruction including installation of storm sewers including the following:
9 Excavate and dispose of existing road and base
9 Curb and gutter removal
9 Granular “A” base (400mm)
S-RSS 9 New curb and gutter
1 New sub-drain
1 New storm sewer (525mm diameter)
1 New manholes and catchbasins including leads
I 100mm hot-mix asphalt
Tar and Chip including the following:
9  Excavate and dispose of existing road surface
el 1 100mm granular ‘A’ road base
91 Double lift of liquefied emulsion and aggregate (2-16mm lifts)
Tar and Chip Including the following:
Te-2 91 Double lift of liquefied emulsion and aggregate (2-16mm lifts)
u Urban Road
Basic Resurfacing including the following:
1 Minor base repairs for 10% of the roadway
1 Hot-mix padding for 20% of the roadway
U-R1 9 Curb removal and replacement on both sides for 50% of the road length
1 Milling 1.0m of existing pavement along both curbs
1 Adjust manholes and catchbasins to new surface grade
1 50 mm Hot-mix asphalt
Reconstruction including installation of storm sewers including the following:
9 Excavate and dispose of existing road and base
Curb and gutter removal
Storm sewer removal
Manhole and catchbasin removal including leads
U-RSS Granular “A” base (400mm)

New curb and gutter

New sub-drain

New storm sewer (525mm diameter)

New manholes and catchbasins including leads
100 mm hot-mix asphalt
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EE= ®NcH98 9E cflci 980 No 9 A c9 NN =Y P NHpH 9E 3HHPIAT
EE= N=NcH98§ 9E cflci 980 No X A X 9 == P P NHpH N9 3HEZ>A¢
EE= § ANc HN 980 No ~ Xx?E X E c9 or =T T SHpHN 0 3HHHH}
EE= YNcH98 9E 980 No 9 ? HE§: 9 E c9 NN N= ) 710! YOI F 0 3HHHH}
EE= ®NcH98 9E 980 No 9 ? HE§: X A c9 NN ns T SHpHN 0 3HHHH}
EE= § ANc HN cflci ?0~809CcE 9 E c9 o3 = b3 SHpHN 9E 3HH®OANT
EE= ?0~809CcE HN x i HN x 71 X E c9 N 4 NN ) 713! YOI F 0 3HHHH}
EE= § ANc HN ?20~809cE 7 0Au 9 E c9 N3 TS T SHpHN 0 3HHHH}
EE= § ANc HN 7 0Au c x|[ 8§/ 9 E c9 = yn T SHpHN 0 3HHHH}
EE= c x|[ 8§/ HN x i c x|[ 8§/ X E c9 Pr N M Y 713! YOI F 0 3HHHH}
EE= § ANc HN c x[ 8§/ AOXXxE07: 9 E c9 Y TY Y 713! YOI F 0 3HHHH}
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EE= § ANc HN AOXxXxEOQ7: i XUuE 9 E c9 N C NEY ® 710! YOI F 0 3HHHH
EEZ § ANc HN i XUuE 7AE ? 9 E c9 =F Y T SHpHN 0 3HHHH
EEZ § ANc HN 7AE ? 9HS§HAS 9 E c9 P NNT Y 710! YOI F 0 3HHHH
EEZ § ANc HN 9HS§HAS cE f 9 E c9 B NMT T SHpHN 0 3HHHH
EE= cE f ~8§0 c HN x 71 X E c9 oY NP P NHpH 9E 3HIN®AZ
EEZ ~§0 c AE] cE f X E c9 NT = T SHpHN 9E 3HHOATT
EE= ~§0 c cE f §b E! X E c9 == = P NHpH 9E 3HINNAZ
EEZ § ANc HN cE f §b E! 9 E c9 == T T SHpHN 0 3HHHH
EEZ= §b EI ~8§0 c HN x 3 X E c9 nc orn b SHpHN 9E 3HINNAM
EEZ= §b EI 2Ex?0¢ ~8§0 c X E c9 == =P P NHpHI 9E 3HHINNAN
EE:= ?Ex?0¢ §b E! §b EI X E c9 N3 PN ® 71! YOI H 0 3HHHHI
EEZ § ANc HN §b E° OAE 9 E c9 =3 T T SHpHN 0 3HHHH
EE:= OAE ?Ex?0¢ HN x 3 X E c9 PY =M P NHpHI 9E 3HIE ®AP
EEZ ?Ex?0O¢ OAE OAE X E c9 NT PN ) 70! YOI F 0 3HHHH
EE= ?Ex? O¢ §b E° OAE X E c9 B NM ) 70! YOI F 0 3HHHH
EEZ § ANc HN OAE §x?9 EI 9 E c9 =F YT Y 710! YOI F 0 3HHHH
EEZ § ANc HN §x?9 EI YNcH9 9 E c9 T = Y 70! YOI F 0 3HHHH
EE= YNcH98 O9E 9 ? HES§: HN x 71 9 E c9 Pd oT ) 70! YOI F 0 3HHHH
EEZ § ANc HN YNcHO9! ®Nc H9 X A c9 N = P NHpH Ap 3HETOAP
EEZ ®NcH98 O9E 9 ? HES§: HN x 71 X A c9 T ns Y 710! YOI F 0 3HHHH
EEZ § ONE, 7x 9u ¢ N x78§ X E c9 T ns Y 70! YOI F 0 3HHHH
EEZ § ONE, ASEE 7x 9u ¢ X E c9 N3 oP ) 710! YOI F 0 3HHHH
EE:Z § ONE, ASEE ASEE X E c9 PN = Y 710 YOT + 0 3HHHH}
EEZ 7x 9u ¢ [ E i XUuE X E c9 = 00 T SHpHN 9E 3HHTANY
EEZ [ E 7x 9u ¢ 7x 9u ¢ X E c9 Y C NT Y 70! YOI F 0 3HHHH
EEZ 7x 9u ¢ AOXxXxEOQ7: [ E X E c9 ny 00 T SHpHN 9E 3HINZAN
EEZ AOxxEo07 ASEE 7x 9u ¢ X E c9 = N O T SHpHN 0 3HHHH
EE= ASEE § ONE, AOXXE07: X E c9 = ny ) 70! YOI F 0 3HHHH
EE:Z AOXxxEd 7 ~8As8 ASEE X E c9 NT = ) 710 YOT + 0 3HHHH}
EE= ~§As 7 0Au AOXXE07: X E c9 0ocC = ) 70! YOI F 0 3HHHH
EE= ~§As 7 0Au 7 0Au X E c9 = = Y 70! YOI F 0 3HHHH
EEZ 7 0Au HN x i ~§As X E c9 oY N & T SHpHN 0 3HHHH
EE:Z AOXxxEd 7 9A8i ?E, ~8As§ X E c9 NN [o}3 ) 710 YOT + 0 3HHHH}
EEZ 9A8iI ?E, AOXxXxEOQ7: AOXXEQ07: X E c9 = = ) 70! YOI F 0 3HHHH
EEZ AOxxEod7 HN x i 9A8I ?E, X E c9 = Y ) 710! YOI F 0 3HHHH
EEZ 7x 9u ¢ ASEQ9S§ Hf 21 AOXXxEQ07: X E c9 = ON P NHpH 9E 3HINOAZ
EEZ ASEQ9S§ Hf 2.1 7x 9u ¢ 7x 9u ¢ X [¢] c9 oY B Y 710! YOI F 0 3HHHH
EEZ 7x 9u ¢ § ONE, ASEQ9S§ Hf 2.1 X [¢] c9 = oM Y 710! YOI F 0 3HHHH
EEZ §x0~A ENSAI i XUuE X E c9 = NM T SHpHN 9E 3HHEAZN
EE:Z EN§A §x0~A §x0~A X E c9 = Pd P NHpH 9 E 3HHEAZN
EEZ §x0~A Esx Al ENgA X E c9 NF TT P NHpH 9E 3HHTAZC
EE:Z Esx Al §x0~A Esx Al X E c9 = = T SHpHN 9 E 3HHOAMC
EE= ~998A" i XUuE ?f HO§9! X E c9 B = T SHpHN 9E 3HHTA=ZNM
EEZ ?f HO§9! ~998A" ~998A" X E c9 =F Py T SHpHN 0 3HHHH
EEZ ~998A" ?f H9§9 ~998A" X E c9 T = P NHpH 9E 3HHOAYT
EEZ 7AE ? HN x i 7f 2EA X E c9 Nd Py Y 70! YOI F 0 3HHHH
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EE= 7f ?2ER 7f ?ERA 7AE 2 X E c9 T =7 Y 71! YOI F 0 3HHHH}
EE= 7AE 2 7f ?ERA 7f ?2ER X E c9 = nz ) 713! YOI F 0 3HHHH}
EEC §x?9 EI Af 99 2f N x78§ X [ c9 = N O T SHpHN 0 3HHHH}
EEC Af 99 2f NA [ x] §x?9 EI X [ c9 NN NF ) 713! YOI F 0 3HHHH}
EEC Af 99 2f NA [ x] NA [ x] X [¢ c9 N N T Y 713! YOI F 0 3HHHH}
EEC NA [ x] Af 99 2f Af 99 2f X [¢ c9 = NN ) 713! YOI F 0 3HHHH}
EEC §x?9 EI 9 ENxE Af 99 2f X E c9 ON N O T SHpHN 0 3HHHH}
EEC 9 ENxEI § §x?9 EI §x?9 EI X E c9 ON N C b3 SHpHN 9E 3HHT A®N
EEC §x?9 EI HN x i N x78§ X E c9 P3 N O T SHpHN 0 3HHHH}
EEC EEfiN§ 9 ? HES§( N x78 X A X 9 N = NY ® 713! YOI H 0 3HHHHI
EEC EEfiN§ HN x 7 9 ? HEGS§( X A X 9 N F N O ® 71! YOI H 0 3HHHHI
EEC EEAé T EEAéT 980 No X A c9 = b3 P NHpH 9E 3HINZ A
EEC AOENS 9 ? HES§: N x78§ X E X 9 = b3 T SHpHN 0 3HHHH}
EEC ~ x?E 7Exx f AEH 980 No X E c9 T N O T SHpHN 0 3HHHH}
EEC 7Exx f AEH ~ x?E ~ x?E X E c9 = T P NHpH 9E 3HINMAZ=
EEC ~ x?E HN x 3 7Exx f AEH X E c9 TN NP s SHpHN 9E 3HINTA®
EEC § ONE, N x78§ EHN x° X E c9 N C N M ) 713! YOI F 0 3HHHH}
EEC E§ONc HN § ONE, SNcH9 9 A c9 N NP ) 713! YOI F 0 3HHHH}
EEC E§ONc HN ZNcH9:! i XUuE 9 A c9 NI Nz Y 713! YOI F 0 3HHHH}
EEC §x?9 EI N x78§ EHN x X A X 9 PC 3 P NHpH N9 3HHPMNAP
EEC §x?9 EI N x78§ EHN x° X A X 9 Pdq b3 P NHpH N9 3HIEMAM
EEC E§ONc HN i XUuE 9H8HAS 9 A c9 PN N & T SHpHN 0 3HHHH}
EEC E§ONc HN 9HS§HAS EEANS H 9 A c9 yr N O T SHpHN 0 3HHHH}
EEC EEfiN§ N x78§ EHN x° X A X 9 N O N = ® 71! YOI H 0 3HHHHI
EEC E§ONc HN EEANS H YNcH9 9 A c9 T N O T SHpHN o 3HHHH}
EEC E§ONc HN YNcH9 E u 9 A c9 ns NY T SHpHN 0 3HHHH}
EEC E§ONc HN E u ®Nc H9 9 A c9 3 NP T SHpHN 0 3HHHH}
EEC E§ONc HN ®Nc HO ! NMNc H9 9 A c9 NI = T SHpHN 0 3HHHH}
EEC E§ONc HN NMRNc H9 ~ Xx?E 9 A c9 N O ndg T SHpHN 0 3HHHH}
EEC ~ x?E cflci EHN x X A c9 Y F N M s SHpHN 9E 3HIENAP
EEC ~ x?E 9 ? HES§: cflci X A c9 0d DF P NHpH 9E 3HIN®AY
EEC ~ x?E 980 No 9 ? HE§: X E c9 NF N O P NHpH 9E 3HHTA®Y
EEC E§ONc HN ~ x?E NNNc H9 9 A c9 NN ndg T SHpHN 0 3HHHH}
EEC E§ONc HN NNRNc H9 N=NcH9 9 A c9 N O s C T SHpHN 0 3HHHH}
EEC E§ONc HN N=Nc H9 ~ f 9 A c9 Y'Y oM b3 SHpHN 9E 3HIEZA=
EEC c§x?E EHN x° 980 No X A X 9 NN ocC T SHpHN 0 3HHHH}
EEC YNcH98 9E EHN x° 980 No X A X 9 00 nr T SHpHN 0 3HHHH}
EEC ®NcH98 9E E u 980 No X A X 9 5 C = b3 SHpHN 9E 3HINPA®
EEC E u EHN x° ®Nc H9 X A x 9 = NN Y 713! YOI F 0 3HHHH}
EEC ®NcH98 9E EHN x° E u X A X 9 =0 oT b3 SHpHN 9E 3HIEMAM
EEC NMNcH9§ 9E EHN x° 980 No X A X 9 =3 = T SHpHN 0 3HHHH}
EEC ~ x?E EHN x° 980 No X A c9 =P YN T SHpHN 0 3HHHH}
EEC NNNcH98§ 9E EHN x° 980 No X A X 9 == NF Y 713! YOI F 0 3HHHH}
EEC N=NcH9§ 9 EHN x° 980 No X A X 9 NP NF b3 SHpHN 9E 3HH AT
EEC AE] ~§0 c ~8§0 c X E c9 3 NF P NHpH 9E 3HHOA=C
EEC EoxéEE 980 No EOXx é EER 9 [ c9 N 4 SF Y 713! YOI F 0 3HHHH}
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EEC ~ x?E HN x i ~ f

X E c9 P Y = s SHpHN 9E 3HHNAOG
EEC i EERNX x EEAEA i EERNX 9 [¢) c9 NT T T SHpHN o 3HHHH}
EET § ONEAH? AH9 cflci § ONE, X E c9 NT =T Y 710! YUT F o 3HHHH}
EET Ecf Ex 7 i Ex Ecf Ex 9 E c9 or T= T SHpHN o 3HHHH}
EET §x?9 EN §x?9 EI §x?9 EN X E c9 NF T T SHpHN o 3HHHH}
EET §x?9 EI §x?9 EN cflci X E c9 NY NTM T SHpHN o 3HHHH}
EET [ O Asg [ O As [ile) As X [¢] c9 = =N T SHpHN o 3HHHH}
EET [ O Asg As i E [ile) As X [¢] c9 Y =N T SHpHN o 3HHHH}
EET 9 xé A 9 xé A 9 xé A X [¢) c9 P T T SHpHN o 3HHHH}
EET 9 xé A 9c8§A §7¢ 9 xé A X [¢) c9 T or s SHpHN 9E 3HHNA®I
EET Ex?EA7E, 1 f x?27EA, E X [¢) c9 =N NF ) 710! YUT F o 3HHHH}
EET Ex?EA7E, Ex?EA7E, Ex?EA7E, X [¢) c9 ) NT ) 710! YUT F o 3HHHH}
EET § ONEAH? AH9 cflci § ONE, X E c9 ) 0 T SHpHN o 3HHHH}
EET N xf c 7f3 HN xi X [¢) c9 = 0 ) 710! YUT F o 3HHHH}
EET A [ E c 7f3 HN xi X ¢ c9 N C 0 ) 710! YUT F o 3HHHH}
EET f?2E c 7f3 HN xi X [¢) c9 NT 0 ) 710! YUT F o 3HHHH}
EET ~ A c 7f3 A [ E X ¢ c9 ) 0 ) 710! YUT F o 3HHHH}
Nx E9 ~ f Af e EAE xf NNx EHA E c9 ns ST Y 71! YOI H 0 3HHHHI
Nx E9 ~ f xf NNx EHA ENHNc § E c9 =3 P N Y 71! YOI H 0 3HHHHI
Nx E9 ~ f ENHNCc § éfxx ]EH E c9 03 TP P NHpHI A- 3HANMA=
Nx E9 ~ f éfxx ]EH ENH] AE] € [¢ c9 N N N NF T SHpHN 0 3HHHHI
Nx E9 ~ f ENH] AE] ¢ NE9 O~E [¢] c9 OF NNF T SHpHN 0 3HHHH}
NxE9 |~ f NE9 O~ E éf t 9 [¢) c9 NT NZ= T SHpHN 0 3HHHH}
Nx EE ~Ox7EA if ?2E8AH E§ONc] f E 98§ = = T SHpHN 9E 3HHOAMC
NM Af 6EAE if ?2E8AH if 9x [¢] c9 P NNz T SHpHN o 3HHHH}
N M if 9x At ¢ EAE Af 6EAE X [¢) c9 N M NN T SHpHN o 3HHHH}
N M Af 6EAE i f 9x 9 N xf [¢) c9 ) NMz= T SHpHN o 3HHHH}
N M 9 N xf At ¢ EAE Af 6EAE X ¢ c9 ) NN T SHpHN o 3HHHH}
N M Af 6EAE 9 N «xf 9cE [¢) c9 N M NN = T SHpHN o 3HHHH}
N M Af 6EAE 9cE x EEAEA ¢ c9 NN NMC T SHpHN o 3HHHH}
N M Af 6EAE x EEAEA ENHAT | ¢ c9 N C NN M s SHpHN 9E 3HHOANC
N M Af éEAE ENHAT | Af Ei §§° ¢ c9 N A NMz= T SHpHN o 3HHHH}
N M Af Ei §8§"° At ¢ EAE Af 6EAE X [¢) c9 NF NT P NHpH 9E 3HHTAZC
N M Af 6EAE Af Ei 8§ x 9 EE [¢) c9 NT T T SHpHN o 3HHHH}
NM Af 6EAE x 9 EE 98As8 g [¢] c9 N3 YT T SHpHN 0 3HHHH}
NM Af 6EAE 98As 4 7 AAg [¢] c9 0ocC T T SHpHN 0 3HHHH}
N M Af éEAE 7 AR 9E NE [¢) c9 = = T SHpHN o 3HHHH}
N M Af éEAE 9E NE 1A 9t [¢) c9 ne YT T SHpHN 0 3HHHH}
N M Af éEAE 1A 9t ~ f [¢) c9 =N OM T SHpHN o 3HHHH}
N M ?2f xx§ if ?ES8AH uE E X [¢) c9 P 0cC Y 710! YUT F o 3HHHH}
N M ?2f xx§ uE E uE E X [¢) c9 ) OF P NHpH Op 3HHPZ=4N
N M uE E ?2f xx§ ?2f xx§ X [¢) c9 = = Y 710! YUT F o 3HHHH}
N M ?2f xx§ uE E 9cE X ¢ c9 NN = Y 710! YUT F o 3HHHH}
N M 9cE At ¢ EAE ?2f xx§ X [¢) c9 oM = Y 710! YUT F 0 3HHHH}
N M ?2f xx§ 9cE x EEAEA X [¢) c9 = N M T SHpHN o 3HHHH}
N M x EEAEA At ¢ EAE ?2f xx§ 9 [¢) c9 = = T SHpHN o 3HHHH}
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N M ?2f xx§ x EEAEA ENHAT | X E c9 N = DN P NHpH 9E 3HHEANZ
N M ENHAT | Af eEAE ?2f xx§ X [ c9 = = P NHpH Op 3HNPNAZ
N M ?2f xx§ ENHAT | ~998x> X E c9 NF DN P NHpH 9E 3HHTATC
N M ?2f xx§ ~998Xx x 9 EE X E c9 NN DN P NHpH 9E 3HHPANP
N M x 9 EE Af eEAE ?2f xx§ 9 E c9 NT T n §1 A- 3HEMNAG
N M ?2f xx§ x 9 EE 98As8 g X E c9 NF TF P NHpH 9E 3HHTAZY
N M 98As8 g Af 6 EAE Af éEAE X E c9 NN N C P NHpH 9E 3HHE AMN
N M ?2f xx§ 98As 4 70A?f 9 X [¢ c9 NN PF P NHpH Op 3JHIPZAT
N M ?2f xx§ 70A?2f 9. uEf N X [¢ c9 NT (o] P NHpH Op 3HHPP AP
N M ?2f xx§ uEf Ny 7 AA¢ X [¢ c9 n (o] P NHpH 9E 3HHEAO:=
N M 7 AA¢ Af eEAE ?2f xx§ X E c9 NN = P NHpH 9E 3HHPAIS
N M ?2f xx§ 7 AAo ~f9c | X [ c9 = == P NHpH Op 3HNNMOAN
N M ?2f xx§ ~f9c | i §827Af1 ¢ X [ c9 or nc P NHpH 9E 3HINTAP
N M ?2f xx§ i §827 A1 9E NE X [ c9 NN ocC b3 SHpHN 9E 3HHEAIP
N M 9E NE Af eEAE ?2f xx§ X [ c9 = P3 P NHpH Op 3HNOPAd¢
N M ?2f xx§ 9E NE Ec § X [ c9 NF nc P NHpH Op 3HHPAN
N M Ec § 2f xx§ ?2f xXx§ X [ c9 b3 or b3 SHpHN 9E 3HHNAZN
N M Ec § ~ ? ~ ? X [ c9 NN NF b3 SHpHN 9E 3HHEATC
N M ~ ? Ec § Ec § X [ c9 NF NT T SHpHN 0 3HHHH}
N M i E?] El §! ?2f xx§ ?2f xx§ X [¢] c9 NY = T SHpHN o 3HHHH}
N M ?2f xx§ Ec § E xf9 X [ c9 NN PF P NHpH 9E 3HHPAZN
N M E xf9 ?2f xx§ ?2f xXx§ X [ c9 ) NN Y 710! YOI F 0 3HHHH}
N M ?2f xx§ E xf9 s EAI X [ c9 T 3 C P NHpH 9E 3HHOA®I
N M s EAI ?2f xx§ ?2f xXx§ X [ c9 Y NN T SHpHN 0 3HHHH}
N M ?2f xx§ s EAI xf NNx EHA X [ c9 N3 SN P NHpH 9E 3HHYANT
N M xf NNx EHA if ?2E8AH ] ONcf 9 [ c9 P no Y 71! YOI F 0 3HHHH}
N M ] ONcf ?2f xx§ xf NNx EHA X [ c9 ON = Y 713! YOI F 0 3HHHH}
N M xf NNx EHA ] ONcf E§~EAéf 9 [ c9 Y nN Y 713! YOI F 0 3HHHH}
N M E§~EAéf ?2f xx§ xf NNx EHA X [ c9 = or T SHpHN 0 3HHHH}
N M xf NNx EHA ES§~EAéf 9CcE 9 [ c9 NN oM T SHpHN 0 3HHHH}
N M 9cE ?2f xx§ xf NNx EHA X [ c9 =F = T SHpHN 0 3HHHH}
N M 9cE E xf NNx EHA xf NNx EHA X [¢ c9 n ® Y 713! YOI F 0 3HHHH}
N M xf NNx EHA 9cE x EEAEA 9 [¢ c9 N = o} T SHpHN 0 3HHHH}
N M x EEAEA ?2f xx§ xf NNx EHA 9 [ c9 =C nn T SHpHN 0 3HHHH}
N M x EEAEA xf NNx EHA 1§87 9 [ c9 ) nn T SHpHN 0 3HHHH}
N M 1§87 x EEAEA ENHAT | X E c9 NN == P NHpH 9E 3HHPA®N
N M ENHAT | xf NNx EHA 1§87 X [ c9 Y nc P NHpH Op 3HHITAP
N M ENHAT | ?2f xx§ xf NNx EHA X [ c9 =T Y dq P NHpH Op 3HNOZ AN
N M xf NNx EHA ENHAT | ~998x> 9 [ c9 NT NTN b3 SHpHN 9E 3HHOA0:=
N M xf NNx EHA ~998Xx x 9 EE 9 [ c9 NN NTN b3 SHpHN 9E 3HHEATP
N M x 9 EE AEA9 xf NNx EHA 9 E c9 =z = P NHpH A- 3HEZZAT
N M x 9 EE ?2f xx§ AEA9 9 E c9 ) N M P NHpH A- 3HNNOAFP
N M AEA9 x 9 EE 98As8 g X E c9 NT n P NHpH 9E 3HHTAPC
N M 98As8 g ?2f xx§ AEA9 X E c9 NN nTt P NHpH 9E 3HHPA®S
N M 98As8 g AEA9 uEf N X E c9 N N PN P NHpH 9E 3HHPA®S
N M uEf N 98As 4 70A?f 9 X E c9 NN = P NHpH 9E 3HHPANNM
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