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Initial Roundabout Screening East Boundary Rd@Wesley Blvd , Cambridge - 2041 Forecast (Doc#2737246)





       

       

       

       

       

       

       

       

       

    

    

    

    

    

Initial Roundabout Screening East Boundary Rd@Main St , Cambridge - 2041 Forecast (Doc#2737244)



       

       

       

       

       

       

       

       

       

    

    

    

    

    

Initial Roundabout Screening East Boundary Rd@Clyde Rd, Cambridge - 2041 Forecast (Doc#2737240)





       

       

       

       

       

       

       

       

       

    

    

    

    

    

Initial Roundabout Screening East Boundary Rd@Townline Rd/Gore Rd, Cambridge - 2041 Forecast (Doc#2737237)
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1. Executive Summary 

CIMA+ has undertaken an Intersection Control Study (ICS) for four locations along the future 

East Boundary Road (EBR) bordering the City of Cambridge and Township of North Dumphries 

in the Region of Waterloo, and Township of Puslinch in Wellington County.  The locations are 

Avenue Road/Gore Road, Clyde Road, Main Street and Wesley Boulevard.  They were subject 

to an initial roundabout pre-screening by the Region of Waterloo, which concluded they should 

proceed to an ICS. 

The alternatives compared were future signalized intersections and multi-lane roundabouts.  At 

Avenue Road/Gore Road no lands can currently be acquired on the northeast corner, within 

Wellington County.  This meant that both conceptual designs have an interim configuration that 

matches to a two-lane road to the north.  It is expected the necessary lands can be acquired to 

widen the north leg in the future, and ultimate configurations with additional lanes are reported 

in the capacity and safety analyses. 

The interim versions, and the remaining concepts, are shown at the end of this report as Figures 

2 to 9.  A summary of the quantitative comparison is provided in Tables i and ii (where LOS is 

level of service). 

Table i:  Summary Evaluation  Avenue Rd./Gore Rd. and Clyde Rd 

Evaluation Criteria 
Avenue Rd./Gore Rd. Clyde Rd. 

Signals Roundabout Signals Roundabout 

2041 AM Peak Hour LOS     

2041 PM Peak Hour LOS     

Estimated Capital Cost (in 
thousands) 

$2,412 $2,915 $3,788 $4,270 

Estimated 20-Year Study Period 
Cost (PC, in thousands) 

$5,401 $5,097 $5,900 $6,043 

Table ii:  Summary Evaluation  Main St. and Wesley Blvd. 

Evaluation Criteria 
Main St. Wesley Blvd. 

Signals Roundabout Signals Roundabout 

2041 AM Peak Hour LOS     

2041 PM Peak Hour LOS     

Estimated Capital Cost (in 
thousands) 

$4,433 $5,215 $3,709 $3,968 

Estimated 20-Year Study Period 
Cost (PC, in thousands) 

$6,648 $7,779 $5,492 $6,634 
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Expressed as present costs, a roundabout is estimated to have a lower 20-year study period 

cost at Avenue Road/Gore Road by a margin of $304,000 (which should not be considered 

significant given uncertainties associated with the traffic forecasts and safety performance 

methodology).  A signalized intersection is estimated to have a lower 20-year study period cost 

by a margin of $143,000 at Clyde Road (which should not be considered significant), a margin 

of $1,131,000 at Main Street, and a margin of $1,142,000 at Wesley Boulevard. 

In general, the roundabout concepts (with the ultimate configuration at Avenue Road/Gore 

Road) are predicted to result in lower delays and queues during the 2041 peak hours than the 

signalized intersection concepts (with the ultimate configuration at Avenue Road/Gore Road).  

However generally favourable future peak hour operations for motorists can be expected with 

either alternative at all four locations. 

A number of qualitative criteria were also discussed: in addition to peak hour traffic operations 

they include peak and off-peak vehicle noise, fuel consumption and emissions, aesthetics, 

public outreach, accessibility, pedestrian and cyclist security and comfort, pedestrian and cyclist 

safety, speed control, access management, truck accommodation and driver expectancy.  

Roundabouts have a number of advantages when considering these criteria.  While collectively 

they should not be considered reason to overturn the results of the economic analysis, if the 

margin is close then they should be considered significant.  This would make a roundabout 

preferred at Avenue Road/Gore Road, and at Clyde Road. 

Historically, the Region may consider implementation of a roundabout if its 20-year study period 

cost is less than 1.5 times the cost of the signalized intersection alternative.  This is the case at 

both Main Street and Wesley Boulevard (where a roundabout is 1.2 times the cost).  Given this, 

the four roundabouts planned along South Boundary Road, and the two preferred as part of this 

study to the north, there are advantages to constructing roundabouts at Main Street and Wesley 

Boulevard as well. 

 

 



   2018-12-10 | Intersection Control Study 

B000942 East Boundary Rd ICS_e00v04.docx  3 

2. Introduction 

2.1 Purpose of this Report 

The Region of Waterloo has requested an Intersection Control Study (ICS) for four locations 

along the future East Boundary Road (EBR) in southeast Cambridge: Avenue Road/Gore Road, 

Clyde Road, Main Street and Wesley Boulevard.  This study compares signalized intersections 

and roundabouts at each location.  The quantitative criteria used include: 

 Peak hour operational performance for motorists 

 Estimated construction costs 

 Study period costs (which include motor vehicle collision and intersection maintenance 

costs). 

A number of qualitative criteria were also discussed: environmental considerations, aesthetics, 

public outreach, accessibility, pedestrian and cyclist security and comfort, pedestrian and cyclist 

safety, speed control, access management, truck accommodation and driver expectancy. 

2.2 Site Context 

East Boundary Road will be a major north-south road connecting Avenue Road/Gore Road to 

the north at Townline Road, and Dundas Street (Highway 8) to the south at the termination of 

the planned South Boundary Road.  It will accommodate future traffic growth and area 

development in southeast Cambridge, as well as offload traffic from parallel routes such as 

Water Street/Hespeler Road and Franklin Boulevard.  East Boundary Road will have a four-lane 

urban cross section.  Intersections will be widely spaced, so the posted speed limit will likely be 

above 60 km/h.  There will be grade separations at Mill Creek, Moffat Creek and the Canadian 

Pacific (CP) Rail line.  It is planned to be a multi-model corridor, with bus transit service and a 

boulevard multi-use trail. 

Avenue Road is an east-west road that runs between Hespeler Road to the west and Townline 

Road to the east.  It has a two-lane rural section in the study area and a posted speed limit of 40 

km/h.  Gore Road continues east of Townline Road.  It has a two-lane rural section and a 

posted speed limit of 60 km/h, and is under the jurisdiction of the County of Wellington. 

Clyde Road (Regional Road 27) is an east-west road that runs between Elgin Street North to 

the west and Cooper Road to the east.  It has a two-lane rural section in the study area and a 

posted speed limit of 50 km/h. 

Main Street (Regional Road 97) is an east-west road that runs between Melville Street to the 

west and Shellard Side Road to the east.  It has a two-lane rural section in the study area and a 

posted speed limit of 60 km/h. 

Wesley Boulevard is residential collector road that currently runs north-south between Maple 

Bush Drive to the north and Fitzgerald Drive to the south.  It will be extended to the south and 

east to form a 4-leg intersection with East Boundary Road. 
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Area land use is currently agricultural, and is planned to be primarily residential and mixed-use 

industrial.  The site context and approximate alignment of East Boundary Road is shown in 

Figure 1. 

 

Figure 1:  Future East Boundary Rd. Corridor 
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2.3 Intersection Alternatives 

 Signalized Intersections 

Conceptual designs for the four intersections should they be under traffic signal control were 

developed such that a reasonable future peak hour level of service (LOS) for motorists could be 

achieved, but not result in excess off-peak capacity and poorer-than-necessary conditions for 

pedestrians and cyclists. 

At Avenue Road/Gore Road a constraint was that no lands be acquired east of East Boundary 

Road and north of Gore Road, within Wellington County.  This necessitated a conceptual design 

having an interim/ultimate lane configuration matching to a two-lane road to the north.  The 

interim lane configuration is: 

 Northbound and southbound  one left-turn and one through/right-turn lane. 

 Eastbound and westbound  one left-turn, one through and one through/right-turn lane. 

This configuration will not provide sufficient peak hour capacity for motorists by the horizon year 

of the project.  It is expected that these lands can be acquired in the future and that the ultimate 

lane configuration will provide a future peak hour LOS for motorists similar to the other study 

area intersections.  This ultimate configuration would need to have an additional through lane 

northbound, and additional through and left-turn lanes southbound.  It is this configuration that is 

carried through in the following capacity and safety analyses. 

At Clyde Road the lane configuration is: 

 Northbound and southbound  one left-turn, one through and one through/right-turn 

lane. 

 Eastbound and westbound  one left turn and one through/right-turn lane. 

At Main Street the lane configuration is: 

 All directions  one left-turn, one through and one through/right-turn lane. 

At Wesley Boulevard the lane configuration is: 

 Northbound, eastbound and westbound  one left-turn, one through and one through/ 

right-turn lane. 

 Southbound  two left-turn, one through and one through/right-turn lane. 

The signalized intersection concepts are at the end of this report as Figures 2, 4, 6 and 8. 

 Roundabouts 

The conceptual design for the roundabout at Avenue Road/Gore Road is also of an interim/ 

ultimate configuration to avoid lands to the east.  It has an inscribed circle diameter (ICD) of 

60.5 metres and the following lane configuration: 
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 Northbound  two lanes, left/through and right. 

 Southbound  one lane. 

 Eastbound and westbound  one lane flaring to two, left/through and through/right. 

As with the signalized intersection, this roundabout configuration will not provide sufficient peak 

hour capacity for motorists by the horizon year.  It is expected that these lands can be acquired 

in the future and that the ultimate configuration will provide a future peak hour LOS for motorists 

similar to the other study area roundabouts.  This ultimate configuration would need to have an 

additional through lane northbound, and two additional lanes southbound.  It is this configuration 

that is carried through in the following capacity and safety analyses. 

The roundabout alternatives at Clyde Road, Main Street and Wesley Boulevard have an ICD of 

54 to 55 metres and the following lane configurations: 

 Northbound and southbound  two lanes, left/through and through/right. 

 Eastbound and westbound  one lane flaring to two, left/through and through/right. 

These three roundabouts could have an initial configuration that retains the two-lane entries on 

East Boundary Road but has single-lane entries on the side streets.  This is discussed in more 

detail in the following section. 

The horizontal geometry for the roundabout concepts achieves appropriate speed control and 

accommodates a WB-20 design vehicle.  The concepts are at the end of this report as Figures 

3, 5, 7 and 9.  
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3. Performance Evaluation 

3.1 Analysis Inputs 

Forecast average annual daily traffic (AADT) and AM and PM peak hour turning movements for 

the 2041 horizon year were provided by the Region for incorporation into the following capacity 

and safety analyses. 

3.2 Operational Performance Comparison 

The signalized intersections were modelled using Synchro 9 under Highway Capacity Manual 

(HCM) 2000 methodology.  The roundabouts were modelled using ARCADY 9 with a y-intercept 

adjustment of the capacity prediction of 5% downwards.   A global 2% heavy vehicle percentage 

was assumed to apply to all movements.  Predicted peak hour delay, 95th percentile queue and 

overall LOS results for the 2041 horizon year are summarized in Tables 1A and 1B.  Synchro 

and ARCADY output sheets are provided in Appendix A. 

Table 1A:  Predicted 2041 Traffic Operations  Avenue Rd./Gore Rd. and Clyde Rd. 

Measure and 

Direction 

Avenue Rd./Gore Rd. Clyde Rd. 

Signals Roundabout Signals Roundabout 

A
M

 P
e
a
k
 H

o
u
r 

Delay 

SB 

EB 

NB 

WB 

 

22 s 

43 s 

35 s 

31 s 

 

2 s 

4 s 

4 s 

13 s 

 

11 s 

20 s 

13 s 

23 s 

 

3 s 

3 s 

5 s 

6 s 

Queue 

SB 

EB 

NB 

WB 

 

61 m 

77 m 

158 m 

38 m 

 

<25 m 

<25 m 

<25 m 

39 m 

 

53 m 

22 m 

130 m 

47 m 

 

<25 m 

<25 m 

<25 m 

<25 m 

Overall LOS     

P
M

 P
e
a
k
 H

o
u
r 

Delay 

SB 

EB 

NB 

WB 

 

26 s 

43 s 

23 s 

92 s 

 

16 s 

29 s 

3 s 

5 s 

 

16 s 

33 s 

13 s 

31 s 

 

12 s 

14 s 

3 s 

3 s 

Queue 

SB 

EB 

NB 

WB 

 

195 m 

37 m 

88 m 

74 m 

 

165 m 

71 m 

<25 m 

<25 m 

 

187 m 

63 m 

58 m 

32 m 

 

98 m 

36 m 

<25 m 

<25 m 

Overall LOS     
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Table 2B:  Predicted 2041 Traffic Operations  Main St. and Wesley Blvd. 

Measure and 

Direction 

Main St. Wesley Blvd. 

Signals Roundabout Signals Roundabout 

A
M

 P
e

a
k
 H

o
u
r 

Delay 

SB 

EB 

NB 

WB 

 

10 s 

24 s 

15 s 

19 s 

 

2 s 

5 s 

6 s 

5 s 

 

40 s 

24 s 

15 s 

28 s 

 

3 s 

3 s 

4 s 

7 s 

Queue 

SB 

EB 

NB 

WB 

 

41 m 

40 m 

84 m 

18 m 

 

<25 m 

<25 m 

<25 m 

<25 m 

 

46 m 

20 m 

41 m 

50 m 

 

<25 m 

<25 m 

<25 m 

<25 m 

Overall LOS     

P
M

 P
e
a
k
 H

o
u
r 

Delay 

SB 

EB 

NB 

WB 

 

17 s 

23 s 

16 s 

25 s 

 

20 s 

7 s 

3 s 

6 s 

 

30 s 

30 s 

18 s 

100 s 

 

7 s 

8 s 

4 s 

4 s 

Queue 

SB 

EB 

NB 

WB 

 

143 m 

23 m 

48 m 

59 m 

 

146 m 

<25 m 

<25 m 

<25 m 

 

82 m 

17 m 

27 m 

80 m 

 

<25 m 

<25 m 

<25 m 

<25 m 

Overall LOS     

Notes: 

1. SB, EB, NB and WB are southbound, eastbound, northbound and westbound. 

2. and average delay for a roundabout. 

3. longest 95th percentile queue per movement. 

 

In general, the roundabout concepts as described in the preceding section (with the ultimate 

configuration at Avenue Road/Gore Road) are predicted to result in lower delays and queues 

during the 2041 peak hours than the signalized intersection concepts (with the ultimate 

configuration at Avenue Road/Gore Road)  However generally favourable future peak hour 

operations for motorists can be expected with either alternative at all four locations. 

The following results are predicted at the three southerly roundabouts if an initial configuration 

having single-lane entries on the side streets is still in place by the time the 2041 forecasts are 

realized: 

 Clyde Road  V/C ratio of 1.64 eastbound during the PM peak hour. 

 Main Street  V/C ratio of 0.94 westbound during the PM peak hour. 
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 Wesley Boulevard  V/C ratio of 1.04 westbound during the AM peak hour and 1.03 

eastbound during the PM peak hour. 

As mentioned in the preceding section the roundabout at Avenue Road/Gore Road would have 

an initial configuration with a single-lane entry southbound, rather than a three-lane entry.  If the 

additional two lanes are not in place by the time the 2041 forecasts are realized then the 

predicted volume-to-capacity (v/c) ratio is 2.23 southbound during the PM peak hour.  If two 

lanes are in place instead of three then the predicted v/c ratio is 1.15 southbound during the PM 

peak hour. 

Depending on how quickly area growth results in traffic approaching the 2041 forecast levels, all 

four initial roundabout configurations should result in favourable peak and off-peak operations 

for motorists, and relatively low delays and queues for a number of years, before their ultimate 

counterparts need to be constructed. 

3.3 Safety Performance Comparison 

 Future Safety Assessment 

Future safety performance for motorists was predicted in accordance with the Intersection 

Control Studies Safety Assessment Methodology (HSM) spreadsheet (last revision March 2017) 

provided by Region Transportation Services.  The spreadsheet uses a Safety Performance 

Function (SPF) for the prediction of collisions at signalized intersections based on Highway 

Safety Manual (HSM) methodology using AADT, calibrated using Region crash data at similar 

intersections.  The model is based on multiple-vehicle collisions and has been assumed to apply 

to single-vehicle collisions as well. 

For the roundabout alternative the spreadsheet draws upon an SPF based on a conflict model 

developed by the Region from current roundabout collision experience.  Injury crashes are 

taken to be 10% of the total crashes, with all remaining collisions being property-damage-only 

(PDO).  The model has the following form: 

The 2031 forecasts were assumed to be the 10-year horizon forecasts required for input into the 

spreadsheet.  See Appendix B. 

Predicted fatal, non-fatal injury, PDO and non-reportable (NR) crash frequencies are listed in 

Tables 2A and 2B, and are based on 2041 AADT.  Note that the total conflicting volume by 2041 

is predicted to be under 100,000 vehicles per day (vpd) at each location, which is considered an 

upper threshold for the Region roundabout safety model.  Therefore a comparison using the 

intersection-level roundabout safety model in National Cooperative Highway Research Program 

(NCHRP) Report 572 was not undertaken. 
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Table 2A:  Predicted 2041 Annual Crash Frequencies  Avenue Rd/Gore Rd and Clyde Rd 

Collision 
Severity 

Avenue Rd./Gore Rd. Clyde Rd. 

Signals Roundabout Signals Roundabout 

Fatal 0.01 - 0.01 - 

Non-Fatal Injury 3.51 1.8 2.45 1.4 

PDO and NR 6.28 16.1 4.48 13.0 

Total 9.79 17.9 6.93 14.5 

Table 2B:  Predicted 2041 Annual Crash Frequencies  Main St. and Wesley Blvd. 

Collision 
Severity 

Main St. Wesley Blvd. 

Signals Roundabout Signals Roundabout 

Fatal - - - - 

Non-Fatal Injury 2.57 2.1 2.04 2.2 

PDO and NR 4.82 18.9 4.03 19.7 

Total 7.39 21.0 6.08 21.9 

 

 Economic Analysis 

Study period costs associated with motor vehicle collisions by severity were calculated as 

present costs (PC) using a 6% discount rate over 20 years and the formula: 

Direct human capital crash costs from the Highway Safety Manual (HSM) Table 4A-1 were 

used, adjusted using the Consumers Price Index.  They are $1,656,000 per fatal, $60,500 per 

non-fatal injury and $5,000 per PDO collision. 

The resulting 20-year study period collision costs are provided in Tables 3A and 3B. 

Table 3A:  Study Period Collision Costs, in thousands  Avenue Rd/Gore Rd and Clyde Rd 

Collision Cost 
Avenue Rd./Gore Rd. Clyde Rd. 

Signals Roundabout Signals Roundabout 

Fatal $133 - $95 - 

Non-Fatal Injury $2,436 $1,240 $1,700 $1,005 

PDO and NR $360 $922 $257 $748 

Total $2,929 $2,163 $2,052 $1,753 
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Table 3B:  Study Period Collision Costs, in thousands  Main St. and Wesley Blvd. 

Collision Cost 
Main St. Wesley Blvd. 

Signals Roundabout Signals Roundabout 

Fatal $95 - $76 - 

Non-Fatal Injury $1,783 $1,459 $1,416 $1,517 

PDO and NR $276 $1,085 $231 $1,129 

Total $2,155 $2,544 $1,723 $2,646 

 

A roundabout is predicted to result in a lower 20-year study period collision cost by a margin of 

$766,000 at Avenue Road/Gore Road, and $299,000 at Clyde Road.  A signalized intersection 

is predicted to result in a lower 20-year study period collision cost by a margin of $389,000 at 

Main Street, and $923,000 at Wesley Boulevard. 

It should be noted the Region roundabout safety model does not take lane configuration into 

account.  All four initial roundabout configurations should result in lower collision frequencies 

compared to their ultimate counterparts, particularly those that have single-lane entries on the 

side streets. 

It should also be noted that crash costs are mostly a societal cost, and if there are any savings 

associated with an alternative then only a small portion of that savings may return directly to the 

Region. 
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4. Evaluation of Alternatives 

4.1 Cost Comparison 

 Construction and Property Costs 

Estimated construction costs for the alternatives are as follows: 

 Avenue Road/Gore Road  $2,412,000 for the signalized intersection and $2,915,000 for 

the roundabout (a difference of $503,000). 

 Clyde Road  $3,788,000 for the signalized intersection and $4,270,000 for the 

roundabout (a difference of $482,000). 

 Main Street  $4,433,000 for the signalized intersection and $5,215,000 for the 

roundabout (a difference of $782,000). 

 Wesley Boulevard  $3,709,000 for the signalized intersection and $3,968,000 for the 

roundabout (a difference of $259,000). 

Property acquisition was assumed at $50 per square metre for agricultural land.  The estimates 

include 15% for engineering, 15% for contingency, and 1.76% HST.  Details are provided in 

Appendix C. 

 Study Period Costs 

A comparison of overall capital and study period costs is shown in Tables 4A and 4B.  As with 

the safety comparison a 6% discount rate over a 10-year study period was used for the present 

cost calculations.  A cost of $3,000 per year was assumed for annual traffic signal maintenance, 

with the assumption that a complete re-build would occur after 20 years.  A cost of $1,000 per 

year was assumed for landscaping maintenance at each a roundabout. 

Table 4A:  Total Study Period Costs, in thousands  Avenue Rd./Gore Rd. and Clyde Rd. 

Cost 
Avenue Rd./Gore Rd. Clyde Rd. 

Signals Roundabout Signals Roundabout 

Total Construction $2,412 $2,915 $3,788 $4,270 

Maintenance (PC) $60 $20 $60 $20 

Total Collision (PC) $2,929 $2,162 $2,052 $1,753 

Total Study Period 

Cost (PC) 
$5,401 $5,097 $5,900 $6,043 

 

A roundabout is estimated to have a lower 20-year study period cost at Avenue Road/Gore 

Road by a margin of $304,000.  Given the variability of traffic forecasts and the errors inherent 

in the safety analysis methodology, this margin should not be considered significant. 
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Table 4B:  Total Study Period Costs, in thousands  Main St. and Wesley Blvd. 

Cost 
Main St. Wesley Blvd. 

Signals Roundabout Signals Roundabout 

Total Construction $4,433 $5,215 $3,709 $3,968 

Maintenance (PC) $60 $20 $60 $20 

Total Collision (PC) $2,155 $2,544 $1,723 $2,646 

Total Study Period 

Cost (PC) 
$6,648 $7,779 $5,492 $6,634 

 

A signalized intersection is estimated to have a lower 20-year study period cost by a margin of 

$143,000 at Clyde Road (which should not be considered significant), a margin of $1,131,000 at 

Main Street, and a margin of $1,142,000 at Wesley Boulevard. 

4.2 Corridor Considerations 

A number of other criteria were considered but not compared through an economic evaluation.  

In addition to peak hour traffic operations they include peak and off-peak vehicle noise, fuel 

consumption and emissions, aesthetics, public outreach, accessibility, pedestrian and cyclist 

security and comfort, pedestrian and cyclist safety, speed control, access management, truck 

accommodation and driver expectancy.  Table 5 summarizes qualitative comments associated 

with signalized intersections or roundabouts at individual locations along the corridor. 

Table 5:  Summary of Qualitative Evaluation 

Evaluation Criteria Signals Roundabouts 

N
a
tu

ra
l 

Peak hour vehicle 

noise, fuel 

consumption and 

emissions 

Relatively high, as a function 

of motor vehicle delays, 

start/stop cycles and idling. 

Relatively moderate, or less than with 

signals due to generally lower delays 

and more uniform motor vehicle speeds. 

Off-peak vehicle 

noise, fuel 

consumption and 

emissions 

Relatively moderate, as a 

function of motor vehicle 

delays, start/stop cycles and 

idling. 

Relatively low. Although all traffic on 

East Boundary Rd. would need to slow 

to navigate the roundabouts, control 

delay on most approaches would be 

lower than with signals. 

S
o
c
ia

l 

Aesthetics 

Continuous centre median 

provides an opportunity for 

streetscaping. 

Continuous centre median provides an 

opportunity for streetscaping. 

More potential for decorative paving 

materials and landscaping at 

intersections because of roundabout 

central islands. 

Public Outreach Status quo. 

Would be included as part of the 

efforts. 
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Table 5:  Summary of Qualitative Evaluation (con  

Evaluation Criteria Signals Roundabouts 

S
o

c
ia

l 

Accessibility 

Signalized intersections are 

considered accessible to 

persons with limited vision or 

mobility if standard curb 

ramps, tactile warning surface 

indicators and audible 

pedestrian signals are in 

place, and pedestrian Walk 

indications are sufficiently long 

for seniors. 

Standard curb ramps and tactile warning 

surface indicators may be used, but 

multi-lane roundabouts are generally not 

considered accessible for persons with 

limited vision. This may be mitigated by 

the use of Level 2 Pedestrian 

rectangular rapid flashing beacons 

 

May require public consultation to 

determine if any specific accessibility 

concerns. 

Pedestrian Security 

and Comfort 

Pedestrians crossing East 

Boundary Rd. may not be 

comfortable with long crossing 

distances at some locations 

(i.e. those having dual left 

turns) and minimum Walk 

intervals. 

Pedestrians may not be comfortable with 

waiting for or creating a gap in traffic in 

order to cross. However traffic speeds 

are lower and crossing distances shorter 

than with signalized intersections, and 

pedestrians need to only look for 

oncoming traffic in one direction at a 

time. 

Pedestrian wait times would be lower, 

especially during congested conditions 

as they can cross between queued 

vehicles. 

Pedestrian travel distances are longer for 

through movements. 

Cyclist Security and 

Comfort 

Cyclists on a multi-use path 

crossing the side streets can 

do so legally as pedestrians. 

Cyclists not likely to be on the 

road due to long intersection 

spacing and high motor 

vehicle speeds. 

Cyclists on a multi-use path crossing the 

side streets can do so legally as 

pedestrians. 

Cyclists not likely to be on the road due 

to long intersection spacing and high 

motor vehicle speeds. 

O
p
e
ra

ti
o
n
a

l 

Pedestrian Safety 

Status quo. Most collisions 

tend to involve motor vehicles 

turning left or right across the 

crosswalk when a pedestrian 

has the right-of-way. 

Statistically pedestrians are on average 

50% to 90% less likely to be involved in 

a collision at a roundabout. The variance 

is due to the design of pedestrian 

facilities, the speed of motor vehicle 

traffic, and the number of lanes in the 

roundabout. 

Any collisions that do occur should be 

less severe because of lower motor 

vehicle speeds, with the possible 

exception of those involving right-turning 

traffic. 
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Table 5:  Summary of Qualitative Evaluation  

Evaluation Criteria Signals Roundabouts 

O
p
e
ra

ti
o
n
a

l 

Cyclist Safety 

Status quo. Most collisions 

tend to involve motor vehicles 

turning left or right when a 

cyclist is making a legal 

through movement. 

Statistically cyclists are on average 10% 

to 30% less likely to be involved in a 

collision at a roundabout. The lower end 

of the range typically applies at multi-

lane roundabouts. 

Any collisions that do occur should be 

less severe because of lower motor 

vehicle speeds, with the possible 

exception of those involving right-turning 

traffic. 

Speed Control 

Motor vehicle speeds 

controlled only during red 

signal indication. 

Motor vehicle speeds controlled at all 

times due to geometry of roundabout. 

This will influence speeds upstream and 

downstream of each roundabout, but not 

necessarily mid-block along East 

Boundary Rd. 

Access Management Status quo. 
Status quo, as East Boundary Rd. will 

have controlled access. 

Large Truck 

Accommodation 

Large trucks may encroach on 

adjacent lanes as they make 

left or right turns. 

Large trucks may encroach on adjacent 

lanes as they enter, circulate and exit 

each roundabout. 

Driver Expectancy Status quo. 

There are roundabouts planned on 

South Boundary Rd. and in place along 

Franklin Blvd. to the west. 

 

4.3 Summary Evaluation 

Tables 6A and 6B summarize findings in terms of future safety performance for motorists, 

capital costs, and 20-year study period costs with a safety performance assessment using the 

Region roundabout model. 

Table 6A:  Summary Evaluation  Avenue Rd./Gore Rd. and Clyde Rd 

Evaluation Criteria 
Avenue Rd./Gore Rd. Clyde Rd. 

Signals Roundabout Signals Roundabout 

2041 AM Peak Hour LOS     

2041 PM Peak Hour LOS     

Estimated Capital Cost (in 
thousands) 

$2,412 $2,915 $3,788 $4,270 

Estimated 20-Year Study Period 
Cost (PC, in thousands) 

$5,401 $5,097 $5,900 $6,043 
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Table 6B:  Summary Evaluation  Main St. and Wesley Blvd. 

Evaluation Criteria 
Main St. Wesley Blvd. 

Signals Roundabout Signals Roundabout 

2041 AM Peak Hour LOS     

2041 PM Peak Hour LOS     

Estimated Capital Cost (in 
thousands) 

$4,433 $5,215 $3,709 $3,968 

Estimated 20-Year Study Period 
Cost (PC, in thousands) 

$6,648 $7,779 $5,492 $6,634 

 

The only significant cost margins are at Main Street and Wesley Boulevard, where a signalized 

intersection is estimated to have a 20-year study period cost that is at least one million dollars 

less than a roundabout.  At Avenue Road/Gore Road and Clyde Road the two alternatives are 

essentially equivalent in terms of costs. 
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5. Conclusions 

Expressed as present costs, a roundabout is estimated to have a lower 20-year study period 

cost at Avenue Road/Gore Road by a margin of $304,000 (which should not be considered 

significant given uncertainties associated with the traffic forecasts and safety performance 

methodology).  A signalized intersection is estimated to have a lower 20-year study period cost 

by a margin of $143,000 at Clyde Road (which should not be considered significant), a margin 

of $1,131,000 at Main Street, and a margin of $1,142,000 at Wesley Boulevard. 

In general, the roundabout concepts (with the ultimate configuration at Avenue Road/Gore 

Road) are predicted to result in lower delays and queues during the 2041 peak hours than the 

signalized intersection concepts (with the ultimate configuration at Avenue Road/Gore Road).  

However generally favourable future peak hour operations for motorists can be expected with 

either alternative at all four locations. 

A number of qualitative criteria were also discussed: in addition to peak hour traffic operations 

they include peak and off-peak vehicle noise, fuel consumption and emissions, aesthetics, 

public outreach, accessibility, pedestrian and cyclist security and comfort, pedestrian and cyclist 

safety, speed control, access management, truck accommodation and driver expectancy.  

Roundabouts have a number of advantages when considering these criteria.  While collectively 

they should not be considered reason to overturn the results of the economic analysis, if the 

margin is close then they should be considered significant.  This would make a roundabout 

preferred at Avenue Road/Gore Road, and at Clyde Road. 

Historically, the Region may consider implementation of a roundabout if its 20-year study period 

cost is less than 1.5 times the cost of the signalized intersection alternative.  This is the case at 

both Main Street and Wesley Boulevard (where a roundabout is 1.2 times the cost).  Given this, 

the four roundabouts planned along South Boundary Road, and the two preferred as part of this 

study to the north, there are advantages to constructing roundabouts at Main Street and Wesley 

Boulevard as well. 
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<25 8.0 0.66 A

<25 2.8 0.31 A

<25 3.3 0.22 A

<25 3.7 0.49 A

<25 6.6 0.61 A

2041 PM Peak Hour

95% Queue 

(m)

Delay 

(s/vehicle)
V/C Ratio LOS

Int. Delay 

(s/vehicle)
Int. LOS

34.7 8.7 0.76 A

<25 9.7 0.55 A

<25 4.4 0.47 A

<25 4.5 0.47 A

<25 6.7 0.71 A

<25 7.6 0.49 A

<25 3.8 0.44 A

<25 4.0 0.44 A

Wesley Blvd EB

EBR NB [SB - EBR]

Wesley Blvd WB

[SB - EBR]

A
26%

Intersection Residual 

Capacity

90% y-int. Adjustment

EBR SB

7 A
19%Wesley Blvd EB

Wesley Blvd WB

95% y-int. Adjustment

EBR SB

6

EBR NB

95% y-int. Adjustment

EBR NB [WB - Wesley Blvd]

Wesley Blvd WB

EBR SB

<5 A
33%Wesley Blvd EB

EBR NB

Wesley Blvd WB

Intersection Residual 

Capacity

90% y-int. Adjustment

EBR SB

5 A
26%Wesley Blvd EB

EBR NB [WB - Wesley Blvd]

Wesley Blvd WB

Wesley Blvd EB

EBR SB

Wesley Blvd EB

EBR NB

Wesley Blvd WB

EBR SB

 

 

 

  

B 
Appendix B 

Safety Analysis 



Urban or Rural:

Is the proposed intersection "new" or is it existing:

Number of approaches with FPLTP: Does control and number of approaches remain the same:

Will the proposed intersection have illumination:

5-Year Total Collisions:

5-Year PDO Collisions:

Major Road (mid-block) 10-Year Horizon AADT:

Minor Road (mid-block) 10-Year Horizon AADT:

* 10-Year Horizon AADT 

(10ys post improvement/control) 1,580 8,000 3,170

* Input by movement only

2,920

380

960

1,420

330

880

790 7,340 920

Fatal =

Injury =

Discount Rate = 0.06

Major Road:

Proposed Control:

$60,500

20-Year Present Value Collision Costs (DIRECT CAPITAL COSTS)

Fatal

Direct Capital Costs

24,430

Minor Road:

10-Year Horizon

AADT(South Leg)
10-Year Horizon
AADT(West Leg)

East Boundary Road

10-Year Horizon

18,8905,380

East Boundary Road

Avenue Road

Avenue Road

AADT(North Leg)

24,430

Scenario:

AADT(East Leg)

Avenue Road

Collisions by Severity Total
$1,656,500

8,680

8,680

LT Lanes Proposed (non 

roundabout):

RT Lanes Proposed (non 

roundabout):

Major

Minor

Major

Minor

East Boundary Road

PDO Injury

$132,999.47

$2,162,850.40 $922,542.82

$5,000

$1,240,307.57 $0.00Roundabout

Proposed Multi-Lane or Single Lane RA?

Last Rev Mar 2017

INTERSECTION CONTROL STUDIES                                                             

SAFETY ASSESSMENT METHODOLOGY (HSM)

Signalized $2,928,850.12 $360,156 $2,435,695

2041

0

0

Is there going to be any fully protected 

left-turn phasing?

Major Road Direction:

10-Year Horizon

Proposed Config.

PDO =

W E

S

N

Urban or Rural:

5-Year Total Collisions:

5-Year PDO Collisions:

9.79

0

Fatal

Estimated ANNUAL (1-YEAR ONLY) Collisions

Major Road Direction:

Overdispersion

N/A 0.002 n/a

Fatal/Inj. Ratio
Collision 

Factor

Protected LT 

Phasing

4-Leg 

Intersection
-11.02 1.02 0.24 N/A

6.28 3.51

Signalized

Control
Intersection 

Config

AADTmaj

TOTAL CRASH COEFFICIENTS USED IN CALCULATION

Scenario: 2041
Major Road: East Boundary Road

Minor Road: Avenue Road

0

North / South

Urban

4-Leg Intersection

Signalized

Comments:                                                               

Proposed Control:

Proposed Config.

N/A N/A

0.0

Empirical Bays Weighting

Collision 

Factor

0.002 n/a

AADTmin

0.23

PDO CRASH COEFFICIENTS USED IN CALCULATION

Fatal/Inj. Ratio
Control

Intersection 

Config
Intercept

Total PDO

Total PDO Injury
Future Expected Collisions by 

Severity

Signalized

Calibration Factor

2.1

4-Leg 

Intersection

Intercept

-10.99

AADTmaj

1.07

Left Turn Lane

0.81

Right Turn Lane

Signalized

Collision Modification Factors (cmf's)

0.01

Roundabout 17.9 16.1 1.8

AADTmin

Illumination

INTERSECTION CONTROL STUDIES              

SAFETY ASSESSMENT METHODOLOGY (HSM) Last Rev Mar 2017

0.91

Roundabout Conflicts: 40310

0.94

Overdispersion



Urban or Rural:

Is the proposed intersection "new" or is it existing:

Number of approaches with FPLTP: Does control and number of approaches remain the same:

Will the proposed intersection have illumination:

5-Year Total Collisions:

5-Year PDO Collisions:

Major Road (mid-block) 10-Year Horizon AADT:

Minor Road (mid-block) 10-Year Horizon AADT:

* 10-Year Horizon AADT 

(10ys post improvement/control) 920 8,290 630

* Input by movement only

540

1,080

500

1,000

1,170

380

330 7,510 460

Fatal =

Injury =

Discount Rate = 0.06

Major Road:

Proposed Control:

$60,500

20-Year Present Value Collision Costs (DIRECT CAPITAL COSTS)

Fatal

Direct Capital Costs

18,890

Minor Road:

10-Year Horizon

AADT(South Leg)
10-Year Horizon
AADT(West Leg)

East Boundary Road

10-Year Horizon

17,4704,880

East Boundary Road

Clyde Road

Clyde Road

AADT(North Leg)

18,890

Scenario:

AADT(East Leg)

Clyde Road

Collisions by Severity Total
$1,656,500

4,880

4,380

LT Lanes Proposed (non 

roundabout):

RT Lanes Proposed (non 

roundabout):

Major

Minor

Major

Minor

East Boundary Road

PDO Injury

$94,999.62

$1,752,637.64 $747,570.56

$5,000

$1,005,067.08 $0.00Roundabout

Proposed Multi-Lane or Single Lane RA?

Last Rev Mar 2017

INTERSECTION CONTROL STUDIES                                                             

SAFETY ASSESSMENT METHODOLOGY (HSM)

Signalized $2,052,054.93 $256,926 $1,700,129

2041

0

0

Is there going to be any fully protected 

left-turn phasing?

Major Road Direction:

10-Year Horizon

Proposed Config.

PDO =

W E

S

N

Urban or Rural:

5-Year Total Collisions:

5-Year PDO Collisions:

6.93

0

Fatal

Estimated ANNUAL (1-YEAR ONLY) Collisions

Major Road Direction:

Overdispersion

N/A 0.002 n/a

Fatal/Inj. Ratio
Collision 

Factor

Protected LT 

Phasing

4-Leg 

Intersection
-11.02 1.02 0.24 N/A

4.48 2.45

Signalized

Control
Intersection 

Config

AADTmaj

TOTAL CRASH COEFFICIENTS USED IN CALCULATION

Scenario: 2041
Major Road: East Boundary Road

Minor Road: Clyde Road

0

North / South

Urban

4-Leg Intersection

Signalized

Comments:                                                               

Proposed Control:

Proposed Config.

N/A N/A

0.0

Empirical Bays Weighting

Collision 

Factor

0.002 n/a

AADTmin

0.23

PDO CRASH COEFFICIENTS USED IN CALCULATION

Fatal/Inj. Ratio
Control

Intersection 

Config
Intercept

Total PDO

Total PDO Injury
Future Expected Collisions by 

Severity

Signalized

Calibration Factor

2.1

4-Leg 

Intersection

Intercept

-10.99

AADTmaj

1.07

Left Turn Lane

0.81

Right Turn Lane

Signalized

Collision Modification Factors (cmf's)

0.01

Roundabout 14.5 13.0 1.4

AADTmin

Illumination

INTERSECTION CONTROL STUDIES              

SAFETY ASSESSMENT METHODOLOGY (HSM) Last Rev Mar 2017

0.91

Roundabout Conflicts: 31140

1.00

Overdispersion



Urban or Rural:

Is the proposed intersection "new" or is it existing:

Number of approaches with FPLTP: Does control and number of approaches remain the same:

Will the proposed intersection have illumination:

5-Year Total Collisions:

5-Year PDO Collisions:

Major Road (mid-block) 10-Year Horizon AADT:

Minor Road (mid-block) 10-Year Horizon AADT:

* 10-Year Horizon AADT 

(10ys post improvement/control) 1,000 6,540 1,630

* Input by movement only

1,500

2,830

420

960

2,580

250

250 5,840 330

Fatal =

Injury =

Discount Rate = 0.06

Major Road:

Proposed Control:

$60,500

20-Year Present Value Collision Costs (DIRECT CAPITAL COSTS)

Fatal

Direct Capital Costs

17,470

Minor Road:

10-Year Horizon

AADT(South Leg)
10-Year Horizon
AADT(West Leg)

East Boundary Road

10-Year Horizon

13,6307,870

East Boundary Road

Main Street

Main Street

AADT(North Leg)

17,470

Scenario:

AADT(East Leg)

Main Street

Collisions by Severity Total
$1,656,500

9,290

9,290

LT Lanes Proposed (non 

roundabout):

RT Lanes Proposed (non 

roundabout):

Major

Minor

Major

Minor

East Boundary Road

PDO Injury

$94,999.62

$2,544,188.58 $1,085,198.92

$5,000

$1,458,989.66 $0.00Roundabout

Proposed Multi-Lane or Single Lane RA?

Last Rev Mar 2017

INTERSECTION CONTROL STUDIES                                                             

SAFETY ASSESSMENT METHODOLOGY (HSM)

Signalized $2,154,825.42 $276,425 $1,783,401

2041

0

0

Is there going to be any fully protected 

left-turn phasing?

Major Road Direction:

10-Year Horizon

Proposed Config.

PDO =

W E

S

N

Urban or Rural:

5-Year Total Collisions:

5-Year PDO Collisions:

7.39

0

Fatal

Estimated ANNUAL (1-YEAR ONLY) Collisions

Major Road Direction:

Overdispersion

N/A 0.002 n/a

Fatal/Inj. Ratio
Collision 

Factor

Protected LT 

Phasing

4-Leg 

Intersection
-11.02 1.02 0.24 N/A

4.82 2.57

Signalized

Control
Intersection 

Config

AADTmaj

TOTAL CRASH COEFFICIENTS USED IN CALCULATION

Scenario: 2041
Major Road: East Boundary Road

Minor Road: Main Street

0

North / South

Urban

4-Leg Intersection

Signalized

Comments:                                                               

Proposed Control:

Proposed Config.

N/A N/A

0.0

Empirical Bays Weighting

Collision 

Factor

0.002 n/a

AADTmin

0.23

PDO CRASH COEFFICIENTS USED IN CALCULATION

Fatal/Inj. Ratio
Control

Intersection 

Config
Intercept

Total PDO

Total PDO Injury
Future Expected Collisions by 

Severity

Signalized

Calibration Factor

2.1

4-Leg 

Intersection

Intercept

-10.99

AADTmaj

1.07

Left Turn Lane

0.81

Right Turn Lane

Signalized

Collision Modification Factors (cmf's)

0.01

Roundabout 21.0 18.9 2.1

AADTmin

Illumination

INTERSECTION CONTROL STUDIES              

SAFETY ASSESSMENT METHODOLOGY (HSM) Last Rev Mar 2017

0.91

Roundabout Conflicts: 49200

1.00

Overdispersion



Urban or Rural:

Is the proposed intersection "new" or is it existing:

Number of approaches with FPLTP: Does control and number of approaches remain the same:

Will the proposed intersection have illumination:

5-Year Total Collisions:

5-Year PDO Collisions:

Major Road (mid-block) 10-Year Horizon AADT:

Minor Road (mid-block) 10-Year Horizon AADT:

* 10-Year Horizon AADT 

(10ys post improvement/control) 750 2,710 3,750

* Input by movement only

3,080

790

2,130

670

500

1,750

1,330 2,670 2,330

Fatal =

Injury =

Discount Rate = 0.06

Major Road:

Proposed Control:

$60,500

20-Year Present Value Collision Costs (DIRECT CAPITAL COSTS)

Fatal

Direct Capital Costs

13,630

Minor Road:

10-Year Horizon

AADT(South Leg)
10-Year Horizon
AADT(West Leg)

East Boundary Road

10-Year Horizon

12,9205,790

East Boundary Road

Wesley Boulevard

Wesley Boulevard

AADT(North Leg)

13,630

Scenario:

AADT(East Leg)

Wesley Boulevard

Collisions by Severity Total
$1,656,500

12,580

12,580

LT Lanes Proposed (non 

roundabout):

RT Lanes Proposed (non 

roundabout):

Major

Minor

Major

Minor

East Boundary Road

PDO Injury

$75,999.70

$2,646,115.42 $1,128,674.83

$5,000

$1,517,440.60 $0.00Roundabout

Proposed Multi-Lane or Single Lane RA?

Last Rev Mar 2017

INTERSECTION CONTROL STUDIES                                                             

SAFETY ASSESSMENT METHODOLOGY (HSM)

Signalized $1,722,736.29 $231,119 $1,415,618

2041

0

0

Is there going to be any fully protected 

left-turn phasing?

Major Road Direction:

10-Year Horizon

Proposed Config.

PDO =

W E

S

N

Urban or Rural:

5-Year Total Collisions:

5-Year PDO Collisions:

6.08

0

Fatal

Estimated ANNUAL (1-YEAR ONLY) Collisions

Major Road Direction:

Overdispersion

N/A 0.002 n/a

Fatal/Inj. Ratio
Collision 

Factor

Protected LT 

Phasing

4-Leg 

Intersection
-11.02 1.02 0.24 N/A

4.03 2.04

Signalized

Control
Intersection 

Config

AADTmaj

TOTAL CRASH COEFFICIENTS USED IN CALCULATION

Scenario: 2041
Major Road: East Boundary Road

Minor Road: Wesley Boulevard

0

North / South

Urban

4-Leg Intersection

Signalized

Comments:                                                               

Proposed Control:

Proposed Config.

N/A N/A

0.0

Empirical Bays Weighting

Collision 

Factor

0.002 n/a

AADTmin

0.23

PDO CRASH COEFFICIENTS USED IN CALCULATION

Fatal/Inj. Ratio
Control

Intersection 

Config
Intercept

Total PDO

Total PDO Injury
Future Expected Collisions by 

Severity

Signalized

Calibration Factor

2.1

4-Leg 

Intersection

Intercept

-10.99

AADTmaj

1.07

Left Turn Lane

0.81

Right Turn Lane

Signalized

Collision Modification Factors (cmf's)

0.00

Roundabout 21.9 19.7 2.2

AADTmin

Illumination

INTERSECTION CONTROL STUDIES              

SAFETY ASSESSMENT METHODOLOGY (HSM) Last Rev Mar 2017

0.91

Roundabout Conflicts: 51630

1.00

Overdispersion
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Appendix C 

Construction Cost Estimates 

Appendix C

Construction Cost Estimate

East Boundary Road and Avenue Road/Gore Road

December 6, 2018

Page C1 of C4

Int. SIG Int. RBT

478,500$      553,500$      

106,334$      116,407$      

80,000$        130,000$      

102,700$      137,690$      

829,225$      1,212,900$   

48,040$        66,760$        

214,000$      23,500$        

26,879$        31,817$        

1,407,178$   1,719,074$   

Engineering fees 211,077$      257,861$      

Contingency 281,436$      343,815$      

1,899,690$   2,320,749$   

HST 33,435$        40,845$        

2,411,625$   2,915,095$   

E Road construction

F Pavement markings and signage

G Street lighting, signals and electrical

N Grand total (including property acquisition)

15%

20%

1.76%

K

L Construction total

M

Description

Summary

Property acquisition subtotal

Estimated CostSectio

n

A

B General requirements

C Utility relocations and adjustments

D Remove, dispose or reinstall

H Landscaping, erosion control and maintenance

I Construction subtotal

J



Appendix C

Construction Cost Estimate

East Boundary Road and Avenue Road/Gore Road

December 6, 2018

Page C2 of C4

SIG RBT SIG RBT

A - 1 m
2 62$             -$              -$              

A - 2 m
2 49$             -$              -$              

A - 3 m
2 124$           -$              -$              

A - 4 770 770 m
2 50$             38,500$        38,500$        

A - 5 m
2 74$             -$              -$              

A - 6 8800 10300 m
2 50$             440,000$      515,000$      

A - 7 LS 100,000$    -$              -$              

478,500$      553,500$      

SIG RBT SIG RBT

B - 1 1 1 LS 16,000$      16,000$        16,000$        

B - 2 1 1 LS 9,000$        9,000$          9,000$          

B - 3 1 1 LS 32,500$      32,500$        32,500$        

B - 4 1 1 LS 2% 24,417$        29,453$        

B - 5 1 1 LS 2% 24,417$        29,453$        

B - 6 1 1 LS 29,500$      29,500$        29,500$        

106,334$      116,407$      

SIG RBT SIG RBT

C -1 2 4 ea 25,000$      50,000$        100,000$      

C -2 ea 4,000$        -$              -$              

C -3 LS 10,000$      -$              -$              

C -4 ea 500$           -$              -$              

C -5 LS 25,000$      -$              -$              

C -6 ea 1,500$        -$              -$              

C -7 1 1 LS 30,000$      30,000$        30,000$        

C -8 LS 10,000$      -$              -$              

C -9 LS 15,000$      -$              -$              

C -10 ea 200$           -$              -$              

C -11 ea 4,000$        -$              -$              

C -12 ea 855$           -$              -$              

C -13 ea 3,000$        -$              -$              

80,000$        130,000$      

Relocate existing gas mains (incl. adjustments to valves)

Relocate or adjust to grade existing light standards

Subtotal

Relocate existing fibre-optic cables

Relocate or adjust existing watermains (major)

Relocate or adjust existing watermains (minor)

Adjust watermain appurtenances (incl. valves, chambers and 

manholes)

Relocate hydrant and valve

Adjust manholes to grade (all types)

Relocate storm sewer catchbasins

Traffic control and construction staging (incl. materials)

Bonds (assumes 2% of parts D-H)

Section A - Property Acquisition

Estimated CostEstimated Quantity
Description Unit RateUnitItem

Relocation of underground power supply

Relocate or adjust to grade existing phone pedestals

Subtotal

Section B - General Requirements

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Section C - Utility Relocations and Adjustments

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Remove and dispose of existing hydro poles

Adjust to grade existing hydro poles

Insurance (assumes 2% of parts D-H)

Supply and place contract admin. office

Subtotal

Mobilization and demobilization

Construction layout by contractor

Additional impacts

Agricultural or vacant

Residential - high density

Residential - low density

Commercial

Industrial

Business park

Appendix C

Construction Cost Estimate

East Boundary Road and Avenue Road/Gore Road

December 6, 2018

Page C3 of C4

SIG RBT SIG RBT

D -1
13500 17300 m

2 1.3$            17,550$        22,490$        

D -2 4050 5190 m
3 20$             81,000$        103,800$      

D -3 m 8$               -$              -$              

D -4
6 6 ea 150$           900$             900$             

D -5 m
2 7$               -$              -$              

D -6 1 1 LS 1,000$        1,000$          1,000$          

D -7
1 1 LS 1,500$        1,500$          1,500$          

D -8
m

2 3$               -$              -$              

D -9
150 1600 m

2 5$               750$             8,000$          

D -10
m 11$             -$              -$              

D -11
m

2 14$             -$              -$              

D -12 m 30$             -$              -$              

D -13 m 40$             -$              -$              

D -14 ea 250$           -$              -$              

D -15
ea 100$           -$              -$              

D -16 LS 2,000$        -$              -$              

102,700$      137,690$      

SIG RBT SIG RBT

E - 1 13500 17300 m
3 25$             337,500$      432,500$      

E - 2 4700 7800 m
2 2$               9,400$          15,600$        

E - 3 1763 2925 ton 17.00$        29,963$        49,725$        

E - 4 300 450 ton 17.00$        5,100$          7,650$          

E - 5 5288 8775 ton 12.00$        63,450$        105,300$      

E - 6 587.5 975 ton 115.0$        67,563$        112,125$      

E - 7 1175 1950 ton 82.0$          96,350$        159,900$      

E - 8 m 16.54$        -$              -$              

E - 9 1950 2100 m 48$             93,600$        100,800$      

E - 10 m
2 52$             -$              -$              

E - 11 1280 1350 m 25$             32,000$        33,750$        

E - 12 350 950 m
2 50$             17,500$        47,500$        

E - 13 450 m
2 123$           -$              55,350$        

E - 14 600 900 m
2 53$             31,800$        47,700$        

E - 15 m
2 30$             -$              -$              

E - 16 1 1 LS 20,000$      20,000$        20,000$        

E - 17 1 1 LS 20,000$      20,000$        20,000$        

E - 18 50 50 m 100$           5,000$          5,000$          

Remove and dispose of other existing conc. or asphalt (median 

islands, splash pads, etc.)

Remove and dispose of minor culverts

Subtotal

Remove and dispose of major culverts

Remove existing signal light poles

Remove existing signal appurtenances (handwells, wire loop 

sensors, etc.)

Remove, salvage and restore miscellaneous appurtenances

Sawcut existing road asphalt (any thickness)

Mill existing pavement surface (avg. 50 mm depth, 3.0 m wide at 

limit of asphalt incl. HL-3 asphalt for restoration)

Pulverization and stockpiling of existing asphalt (min. 300 mm 

depth, incl. grade and compact pulverized section)

Remove existing road pavement (full depth incl. all granular 

material)

Remove and dispose of existing conc. curb (all types incl. conc. 

gutters)

Clearing and grubbing (estimated 5.0 m back from face of curb)

Stripping and stockpiling of topsoil and sod (300 mm depth)

Remove, dispose or store and reinstall existing fence (all types)

Remove, dispose or store and reinstall existing signs

Remove and dispose of existing sidewalk

Section D - Remove, Dispose and Reinstall

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Concrete curb and gutter (all types)

Section E - Road Construction

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Imported fill for road construction

Prepare subgrade surface for road construction

Granular 'A' for roadworks (assume 150 mm depth - incl. 

shoulders)

Granular 'A' for miscellaneous items (incl. driveways, splash pads, 

sidewalks, etc., avg 200 mm depth)

Granular 'B' for roadworks (assume 450 mm depth - incl. 

shoulders)

Miscellaneous asphalt (assume HL3, min. 75 mm depth, for 

driveways, splash pads, splitter islands, etc.)

Surface course asphalt (assume HL-3, min. 50 mm depth)

Heavy duty binder course (HDBC) - (PG64-28) 100 mm depth

Reconstruction of existing driveways (asphalt or gravel)

Perforated subdrains under concrete curbs (assume 150 mm)

Concrete for splitter islands

Concrete - coloured and stamped for truck apron (200 mm thick)

Concrete sidewalk (assume 3.0 m width)

Rip-rap for roadway spillways and along ditches (incl. geotextile 

fabric)

Allowance for night paving

Short-term lane closure

Supply and install CSP culverts (minor)



Appendix C

Construction Cost Estimate

East Boundary Road and Avenue Road/Gore Road

December 6, 2018

Page C4 of C4

E - 19 m 125$           -$              -$              

829,225$      1,212,900$   

SIG RBT SIG RBT

F - 1 2000 2000 m 6$               12,000$        12,000$        

F - 2 2500 2400 m 10$             25,000$        24,000$        

F - 3 240 400 m 20$             4,800$          8,000$          

F - 4 20 30 ea 180$           3,600$          5,400$          

F - 5 8 ea 1,200$        -$              9,600$          

F - 6 4 36 ea 160$           640$             5,760$          

F - 7 8 8 ea 250$           2,000$          2,000$          

48,040$        66,760$        

SIG RBT SIG RBT

G - 1 14 16 ea 1,000$        14,000$        16,000$        

G -2 1 LS 200,000$    200,000$      -$              

G -3 1 LS 5,000$        -$              5,000$          

G -4 1 LS 2,500$        -$              2,500$          

G -5 LS 50,000$      -$              -$              

214,000$      23,500$        

SIG RBT SIG RBT

H -1 ea 450$           -$              -$              

H -2 m 12$             -$              -$              

H -3 ea 150$           -$              -$              

H - 4 2 2 LS 2% 23,879$        28,817$        

H -5 m 40 -$              -$              

H -6 2 2 LS 1,500$        3,000$          3,000$          

26,879$        31,817$        

Section F - Pavement Markings and Signage

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Subtotal

Supply and install CSP culverts (major)

Temporary pavement marking for construction staging

Painted pavement markings

Durable pavement messages (arrows, crosswalk markings, etc.)

Supply and install custom map-type signs (incl. base and posts)

Supply and install signs (incl. base and posts)

Supply and install temporary project sign board (incl. base and posts)

Subtotal

Section G - Street Lighting, Signals and Electrical

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Durable pavement markigns

Utility locates or dig-ups

Supply, install and maintain sediment control fence (OPSD 219.110)

Supply and install new or reinstated fences

Dust and noise control

Subtotal

Supply and install straw bale check dams (OPSD 219.180)

Landscaping (incl. topsoil, sod, seeding and central island 

plantings, assume 2% of parts D-G)

Supply and install light standards (all types incl. appurtenances)

Supply and install signals for intersections

Electrical service to central island

Connect to grid

Temporary signals

Subtotal

Section H - Landscaping, Erosion Control and Miscellaneous

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost
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SIG RBT

735,000$      830,000$      

140,755$      151,610$      

-$              -$              

148,500$      159,650$      

1,513,025$   1,907,913$   

131,240$      138,520$      

225,000$      64,500$        

63,605$        82,162$        

2,222,125$   2,504,354$   

Engineering fees 333,319$      375,653$      

Contingency 444,425$      500,871$      

2,999,869$   3,380,878$   

HST 52,798$        59,503$        

3,787,667$   4,270,381$   

E Road construction

F Pavement markings and signage

G Street lighting, signals and electrical

N Grand total (including property acquisition)

15%

20%

1.76%

K

L Construction total

M

Description

Summary

Property acquisition subtotal

Estimated CostSectio

n

A

B General requirements

C Utility relocations and adjustments

D Remove, dispose or reinstall

H Landscaping, erosion control and maintenance

I Construction subtotal

J
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SIG RBT SIG RBT

A - 1 m
2 62$             -$              -$              

A - 2 m
2 49$             -$              -$              

A - 3 m
2 124$           -$              -$              

A - 4 m
2 50$             -$              -$              

A - 5 m
2 74$             -$              -$              

A - 6 14700 16600 m
2 50$             735,000$      830,000$      

A - 7 LS 100,000$    -$              -$              

735,000$      830,000$      

SIG RBT SIG RBT

B - 1 1 1 LS 16,000$      16,000$        16,000$        

B - 2 1 1 LS 9,000$        9,000$          9,000$          

B - 3 1 1 LS 32,500$      32,500$        32,500$        

B - 4 1 1 LS 2% 41,627$        47,055$        

B - 5 1 1 LS 2% 41,627$        47,055$        

B - 6 1 1 LS 29,500$      29,500$        29,500$        

140,755$      151,610$      

SIG RBT SIG RBT

C -1 ea 25,000$      -$              -$              

C -2 ea 4,000$        -$              -$              

C -3 LS 10,000$      -$              -$              

C -4 ea 500$           -$              -$              

C -5 LS 25,000$      -$              -$              

C -6 ea 1,500$        -$              -$              

C -7 LS 30,000$      -$              -$              

C -8 LS 10,000$      -$              -$              

C -9 LS 15,000$      -$              -$              

C -10 ea 200$           -$              -$              

C -11 ea 4,000$        -$              -$              

C -12 ea 855$           -$              -$              

C -13 ea 3,000$        -$              -$              

-$              -$              

Relocate existing gas mains (incl. adjustments to valves)

Relocate or adjust to grade existing light standards

Subtotal

Relocate existing fibre-optic cables

Relocate or adjust existing watermains (major)

Relocate or adjust existing watermains (minor)

Adjust watermain appurtenances (incl. valves, chambers and 

manholes)

Relocate hydrant and valve

Adjust manholes to grade (all types)

Relocate storm sewer catchbasins

Traffic control and construction staging (incl. materials)

Bonds (assumes 2% of parts D-H)

Section A - Property Acquisition

Estimated CostEstimated Quantity
Description Unit RateUnitItem

Relocation of underground power supply

Relocate or adjust to grade existing phone pedestals

Subtotal

Section B - General Requirements

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Section C - Utility Relocations and Adjustments

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Remove and dispose of existing hydro poles

Adjust to grade existing hydro poles

Insurance (assumes 2% of parts D-H)

Supply and place contract admin. office

Subtotal

Mobilization and demobilization

Construction layout by contractor

Additional impacts

Agricultural or vacant

Residential - high density

Residential - low density

Commercial

Industrial

Business park
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SIG RBT SIG RBT

D -1
20000 23000 m

2 1.3$            26,000$        29,900$        

D -2 6000 6300 m
3 20$             120,000$      126,000$      

D -3 m 8$               -$              -$              

D -4
ea 150$           -$              -$              

D -5 m
2 7$               -$              -$              

D -6 1 1 LS 1,000$        1,000$          1,000$          

D -7
1 1 LS 1,500$        1,500$          1,500$          

D -8
m

2 3$               -$              -$              

D -9
250 m

2 5$               -$              1,250$          

D -10
m 11$             -$              -$              

D -11
m

2 14$             -$              -$              

D -12 m 30$             -$              -$              

D -13 m 40$             -$              -$              

D -14 ea 250$           -$              -$              

D -15
ea 100$           -$              -$              

D -16 LS 2,000$        -$              -$              

148,500$      159,650$      

SIG RBT SIG RBT

E - 1 20000 23000 m
3 25$             500,000$      575,000$      

E - 2 11000 14550 m
2 2$               22,000$        29,100$        

E - 3 4125 5456.3 ton 17.00$        70,125$        92,756$        

E - 4 1125 1150 ton 17.00$        19,125$        19,550$        

E - 5 12375 16369 ton 12.00$        148,500$      196,425$      

E - 6 1375 1818.8 ton 115.0$        158,125$      209,156$      

E - 7 2750 3637.5 ton 82.0$          225,500$      298,275$      

E - 8 m 16.54$        -$              -$              

E - 9 2050 2350 m 48$             98,400$        112,800$      

E - 10 m
2 52$             -$              -$              

E - 11 1280 1350 m 25$             32,000$        33,750$        

E - 12 1500 2500 m
2 50$             75,000$        125,000$      

E - 13 400 m
2 123$           -$              49,200$        

E - 14 2250 2300 m
2 53$             119,250$      121,900$      

E - 15 m
2 30$             -$              -$              

E - 16 1 1 LS 20,000$      20,000$        20,000$        

E - 17 1 1 LS 20,000$      20,000$        20,000$        

E - 18 50 50 m 100$           5,000$          5,000$          

Remove and dispose of other existing conc. or asphalt (median 

islands, splash pads, etc.)

Remove and dispose of minor culverts

Subtotal

Remove and dispose of major culverts

Remove existing signal light poles

Remove existing signal appurtenances (handwells, wire loop 

sensors, etc.)

Remove, salvage and restore miscellaneous appurtenances

Sawcut existing road asphalt (any thickness)

Mill existing pavement surface (avg. 50 mm depth, 3.0 m wide at 

limit of asphalt incl. HL-3 asphalt for restoration)

Pulverization and stockpiling of existing asphalt (min. 300 mm 

depth, incl. grade and compact pulverized section)

Remove existing road pavement (full depth incl. all granular 

material)

Remove and dispose of existing conc. curb (all types incl. conc. 

gutters)

Clearing and grubbing (estimated 5.0 m back from face of curb)

Stripping and stockpiling of topsoil and sod (300 mm depth)

Remove, dispose or store and reinstall existing fence (all types)

Remove, dispose or store and reinstall existing signs

Remove and dispose of existing sidewalk

Section D - Remove, Dispose and Reinstall

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Concrete curb and gutter (all types)

Section E - Road Construction

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Imported fill for road construction

Prepare subgrade surface for road construction

Granular 'A' for roadworks (assume 150 mm depth - incl. 

shoulders)

Granular 'A' for miscellaneous items (incl. driveways, splash pads, 

sidewalks, etc., avg 200 mm depth)

Granular 'B' for roadworks (assume 450 mm depth - incl. 

shoulders)

Miscellaneous asphalt (assume HL3, min. 75 mm depth, for 

driveways, splash pads, splitter islands, etc.)

Surface course asphalt (assume HL-3, min. 50 mm depth)

Heavy duty binder course (HDBC) - (PG64-28) 100 mm depth

Reconstruction of existing driveways (asphalt or gravel)

Perforated subdrains under concrete curbs (assume 150 mm)

Concrete for splitter islands

Concrete - coloured and stamped for truck apron (200 mm thick)

Concrete sidewalk (assume 3.0 m width)

Rip-rap for roadway spillways and along ditches (incl. geotextile 

fabric)

Allowance for night paving

Short-term lane closure

Supply and install CSP culverts (minor)
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E - 19 m 125$           -$              -$              

1,513,025$   1,907,913$   

SIG RBT SIG RBT

F - 1 8000 8000 m 6$               48,000$        48,000$        

F - 2 6500 5400 m 10$             65,000$        54,000$        

F - 3 240 400 m 20$             4,800$          8,000$          

F - 4 60 62 ea 180$           10,800$        11,160$        

F - 5 8 ea 1,200$        -$              9,600$          

F - 6 4 36 ea 160$           640$             5,760$          

F - 7 8 8 ea 250$           2,000$          2,000$          

131,240$      138,520$      

SIG RBT SIG RBT

G - 1 25 57 ea 1,000$        25,000$        57,000$        

G -2 1 LS 200,000$    200,000$      -$              

G -3 1 LS 5,000$        -$              5,000$          

G -4 1 LS 2,500$        -$              2,500$          

G -5 LS 50,000$      -$              -$              

225,000$      64,500$        

SIG RBT SIG RBT

H -1 ea 450$           -$              -$              

H -2 1500 2500 m 12$             18,000$        30,000$        

H -3 15 25 ea 150$           2,250$          3,750$          

H - 4 2 2 LS 2% 40,355$        45,412$        

H -5 m 40 -$              -$              

H -6 2 2 LS 1,500$        3,000$          3,000$          

63,605$        82,162$        

Section F - Pavement Markings and Signage

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Subtotal

Supply and install CSP culverts (major)

Temporary pavement marking for construction staging

Painted pavement markings

Durable pavement messages (arrows, crosswalk markings, etc.)

Supply and install custom map-type signs (incl. base and posts)

Supply and install signs (incl. base and posts)

Supply and install temporary project sign board (incl. base and posts)

Subtotal

Section G - Street Lighting, Signals and Electrical

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Durable pavement markigns

Utility locates or dig-ups

Supply, install and maintain sediment control fence (OPSD 219.110)

Supply and install new or reinstated fences

Dust and noise control

Subtotal

Supply and install straw bale check dams (OPSD 219.180)

Landscaping (incl. topsoil, sod, seeding and central island 

plantings, assume 2% of parts D-G)

Supply and install light standards (all types incl. appurtenances)

Supply and install signals for intersections

Electrical service to central island

Connect to grid

Temporary signals

Subtotal

Section H - Landscaping, Erosion Control and Miscellaneous

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost
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SIG RBT

872,500$      1,006,500$   

154,967$      173,113$      

-$              -$              

148,500$      229,000$      

1,861,355$   2,365,605$   

131,240$      138,520$      

225,000$      64,500$        

70,572$        92,703$        

2,591,634$   3,063,441$   

Engineering fees 388,745$      459,516$      

Contingency 518,327$      612,688$      

3,498,705$   4,135,645$   

HST 61,577$        72,787$        

4,432,783$   5,214,932$   

E Road construction

F Pavement markings and signage

G Street lighting, signals and electrical

N Grand total (including property acquisition)

15%

20%

1.76%

K

L Construction total

M

Description

Summary

Property acquisition subtotal

Estimated CostSectio

n

A

B General requirements

C Utility relocations and adjustments

D Remove, dispose or reinstall

H Landscaping, erosion control and maintenance

I Construction subtotal

J
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SIG RBT SIG RBT

A - 1 m
2 62$             -$              -$              

A - 2 m
2 49$             -$              -$              

A - 3 m
2 124$           -$              -$              

A - 4 m
2 50$             -$              -$              

A - 5 m
2 74$             -$              -$              

A - 6 17450 20130 m
2 50$             872,500$      1,006,500$   

A - 7 0 LS 100,000$    -$              -$              

872,500$      1,006,500$   

SIG RBT SIG RBT

B - 1 1 1 LS 16,000$      16,000$        16,000$        

B - 2 1 1 LS 9,000$        9,000$          9,000$          

B - 3 1 1 LS 32,500$      32,500$        32,500$        

B - 4 1 1 LS 2% 48,733$        57,807$        

B - 5 1 1 LS 2% 48,733$        57,807$        

B - 6 1 1 LS 29,500$      29,500$        29,500$        

154,967$      173,113$      

SIG RBT SIG RBT

C -1 ea 25,000$      -$              -$              

C -2 ea 4,000$        -$              -$              

C -3 LS 10,000$      -$              -$              

C -4 ea 500$           -$              -$              

C -5 LS 25,000$      -$              -$              

C -6 ea 1,500$        -$              -$              

C -7 LS 30,000$      -$              -$              

C -8 LS 10,000$      -$              -$              

C -9 LS 15,000$      -$              -$              

C -10 ea 200$           -$              -$              

C -11 ea 4,000$        -$              -$              

C -12 ea 855$           -$              -$              

C -13 ea 3,000$        -$              -$              

-$              -$              

Relocate existing gas mains (incl. adjustments to valves)

Relocate or adjust to grade existing light standards

Subtotal

Relocate existing fibre-optic cables

Relocate or adjust existing watermains (major)

Relocate or adjust existing watermains (minor)

Adjust watermain appurtenances (incl. valves, chambers and 

manholes)

Relocate hydrant and valve

Adjust manholes to grade (all types)

Relocate storm sewer catchbasins

Traffic control and construction staging (incl. materials)

Bonds (assumes 2% of parts D-H)

Section A - Property Acquisition

Estimated CostEstimated Quantity
Description Unit RateUnitItem

Relocation of underground power supply

Relocate or adjust to grade existing phone pedestals

Subtotal

Section B - General Requirements

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Section C - Utility Relocations and Adjustments

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Remove and dispose of existing hydro poles

Adjust to grade existing hydro poles

Insurance (assumes 2% of parts D-H)

Supply and place contract admin. office

Subtotal

Mobilization and demobilization

Construction layout by contractor

Additional impacts

Agricultural or vacant

Residential - high density

Residential - low density

Commercial

Industrial

Business park
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SIG RBT SIG RBT

D -1
20000 30000 m

2 1.3$            26,000$        39,000$        

D -2 6000 9000 m
3 20$             120,000$      180,000$      

D -3 m 8$               -$              -$              

D -4
ea 150$           -$              -$              

D -5 m
2 7$               -$              -$              

D -6 1 1 LS 1,000$        1,000$          1,000$          

D -7
1 1 LS 1,500$        1,500$          1,500$          

D -8
m

2 3$               -$              -$              

D -9
1500 m

2 5$               -$              7,500$          

D -10
m 11$             -$              -$              

D -11
m

2 14$             -$              -$              

D -12 m 30$             -$              -$              

D -13 m 40$             -$              -$              

D -14 ea 250$           -$              -$              

D -15
ea 100$           -$              -$              

D -16 LS 2,000$        -$              -$              

148,500$      229,000$      

SIG RBT SIG RBT

E - 1 20000 30000 m
3 25$             500,000$      750,000$      

E - 2 15900 17900 m
2 2$               31,800$        35,800$        

E - 3 5960 6710 ton 17.00$        101,320$      114,070$      

E - 4 1025 1125 ton 17.00$        17,425$        19,125$        

E - 5 17880 20130 ton 12.00$        214,560$      241,560$      

E - 6 1980 2240 ton 115.0$        227,700$      257,600$      

E - 7 4000 4500 ton 82.0$          328,000$      369,000$      

E - 8 m 16.54$        -$              -$              

E - 9 2525 3000 m 48$             121,200$      144,000$      

E - 10 m
2 52$             -$              -$              

E - 11 1650 1650 m 25$             41,250$        41,250$        

E - 12 1800 2800 m
2 50$             90,000$        140,000$      

E - 13 400 m
2 123$           -$              49,200$        

E - 14 2700 3000 m
2 53$             143,100$      159,000$      

E - 15 m
2 30$             -$              -$              

E - 16 1 1 LS 20,000$      20,000$        20,000$        

E - 17 1 1 LS 20,000$      20,000$        20,000$        

E - 18 50 50 m 100$           5,000$          5,000$          

Remove and dispose of other existing conc. or asphalt (median 

islands, splash pads, etc.)

Remove and dispose of minor culverts

Subtotal

Remove and dispose of major culverts

Remove existing signal light poles

Remove existing signal appurtenances (handwells, wire loop 

sensors, etc.)

Remove, salvage and restore miscellaneous appurtenances

Sawcut existing road asphalt (any thickness)

Mill existing pavement surface (avg. 50 mm depth, 3.0 m wide at 

limit of asphalt incl. HL-3 asphalt for restoration)

Pulverization and stockpiling of existing asphalt (min. 300 mm 

depth, incl. grade and compact pulverized section)

Remove existing road pavement (full depth incl. all granular 

material)

Remove and dispose of existing conc. curb (all types incl. conc. 

gutters)

Clearing and grubbing (estimated 5.0 m back from face of curb)

Stripping and stockpiling of topsoil and sod (300 mm depth)

Remove, dispose or store and reinstall existing fence (all types)

Remove, dispose or store and reinstall existing signs

Remove and dispose of existing sidewalk

Section D - Remove, Dispose and Reinstall

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Concrete curb and gutter (all types)

Section E - Road Construction

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Imported fill for road construction

Prepare subgrade surface for road construction

Granular 'A' for roadworks (assume 150 mm depth - incl. 

shoulders)

Granular 'A' for miscellaneous items (incl. driveways, splash pads, 

sidewalks, etc., avg 200 mm depth)

Granular 'B' for roadworks (assume 450 mm depth - incl. 

shoulders)

Miscellaneous asphalt (assume HL3, min. 75 mm depth, for 

driveways, splash pads, splitter islands, etc.)

Surface course asphalt (assume HL-3, min. 50 mm depth)

Heavy duty binder course (HDBC) - (PG64-28) 100 mm depth

Reconstruction of existing driveways (asphalt or gravel)

Perforated subdrains under concrete curbs (assume 150 mm)

Concrete for splitter islands

Concrete - coloured and stamped for truck apron (200 mm thick)

Concrete sidewalk (assume 3.0 m width)

Rip-rap for roadway spillways and along ditches (incl. geotextile 

fabric)

Allowance for night paving

Short-term lane closure

Supply and install CSP culverts (minor)
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E - 19 m 125$           -$              -$              

1,861,355$   2,365,605$   

SIG RBT SIG RBT

F - 1 8000 8000 m 6$               48,000$        48,000$        

F - 2 6500 5400 m 10$             65,000$        54,000$        

F - 3 240 400 m 20$             4,800$          8,000$          

F - 4 60 62 ea 180$           10,800$        11,160$        

F - 5 8 ea 1,200$        -$              9,600$          

F - 6 4 36 ea 160$           640$             5,760$          

F - 7 8 8 ea 250$           2,000$          2,000$          

131,240$      138,520$      

SIG RBT SIG RBT

G - 1 25 57 ea 1,000$        25,000$        57,000$        

G -2 1 LS 200,000$    200,000$      -$              

G -3 1 LS 5,000$        -$              5,000$          

G -4 1 LS 2,500$        -$              2,500$          

G -5 LS 50,000$      -$              -$              

225,000$      64,500$        

SIG RBT SIG RBT

H -1 ea 450$           -$              -$              

H -2 1500 2500 m 12$             18,000$        30,000$        

H -3 15 25 ea 150$           2,250$          3,750$          

H - 4 2 2 LS 2% 47,322$        55,953$        

H -5 m 40 -$              -$              

H -6 2 2 LS 1,500$        3,000$          3,000$          

70,572$        92,703$        

Section F - Pavement Markings and Signage

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Subtotal

Supply and install CSP culverts (major)

Temporary pavement marking for construction staging

Painted pavement markings

Durable pavement messages (arrows, crosswalk markings, etc.)

Supply and install custom map-type signs (incl. base and posts)

Supply and install signs (incl. base and posts)

Supply and install temporary project sign board (incl. base and posts)

Subtotal

Section G - Street Lighting, Signals and Electrical

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Durable pavement markigns

Utility locates or dig-ups

Supply, install and maintain sediment control fence (OPSD 219.110)

Supply and install new or reinstated fences

Dust and noise control

Subtotal

Supply and install straw bale check dams (OPSD 219.180)

Landscaping (incl. topsoil, sod, seeding and central island 

plantings, assume 2% of parts D-G)

Supply and install light standards (all types incl. appurtenances)

Supply and install signals for intersections

Electrical service to central island

Connect to grid

Temporary signals

Subtotal

Section H - Landscaping, Erosion Control and Miscellaneous

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost
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SIG RBT

798,500$      885,000$      

136,767$      141,601$      

-$              -$              

139,430$      153,300$      

1,424,360$   1,668,938$   

131,240$      138,520$      

225,000$      64,500$        

61,651$        77,255$        

2,118,448$   2,244,113$   

Engineering fees 317,767$      336,617$      

Contingency 423,690$      448,823$      

2,859,905$   3,029,553$   

HST 50,334$        53,320$        

3,708,739$   3,967,873$   

Description

Summary

Property acquisition subtotal

Estimated CostSectio

n

A

B General requirements

C Utility relocations and adjustments

D Remove, dispose or reinstall

H Landscaping, erosion control and maintenance

I Construction subtotal

J

E Road construction

F Pavement markings and signage

G Street lighting, signals and electrical

N Grand total (including property acquisition)

15%

20%

1.76%

K

L Construction total

M
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SIG RBT SIG RBT

A - 1 m
2 62$             -$              -$              

A - 2 m
2 49$             -$              -$              

A - 3 m
2 124$           -$              -$              

A - 4 m
2 50$             -$              -$              

A - 5 m
2 74$             -$              -$              

A - 6 15970 17700 m
2 50$             798,500$      885,000$      

A - 7 LS 100,000$    -$              -$              

798,500$      885,000$      

SIG RBT SIG RBT

B - 1 1 1 LS 16,000$      16,000$        16,000$        

B - 2 1 1 LS 9,000$        9,000$          9,000$          

B - 3 1 1 LS 32,500$      32,500$        32,500$        

B - 4 1 1 LS 2% 39,634$        42,050$        

B - 5 1 1 LS 2% 39,634$        42,050$        

B - 6 1 1 LS 29,500$      29,500$        29,500$        

136,767$      141,601$      

SIG RBT SIG RBT

C -1 ea 25,000$      -$              -$              

C -2 ea 4,000$        -$              -$              

C -3 LS 10,000$      -$              -$              

C -4 ea 500$           -$              -$              

C -5 LS 25,000$      -$              -$              

C -6 ea 1,500$        -$              -$              

C -7 LS 30,000$      -$              -$              

C -8 LS 10,000$      -$              -$              

C -9 LS 15,000$      -$              -$              

C -10 ea 200$           -$              -$              

C -11 ea 4,000$        -$              -$              

C -12 ea 855$           -$              -$              

C -13 ea 3,000$        -$              -$              

-$              -$              

Additional impacts

Agricultural or vacant

Residential - high density

Residential - low density

Commercial

Industrial

Business park

Relocation of underground power supply

Relocate or adjust to grade existing phone pedestals

Subtotal

Section B - General Requirements

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Section C - Utility Relocations and Adjustments

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Remove and dispose of existing hydro poles

Adjust to grade existing hydro poles

Insurance (assumes 2% of parts D-H)

Supply and place contract admin. office

Subtotal

Mobilization and demobilization

Construction layout by contractor

Traffic control and construction staging (incl. materials)

Bonds (assumes 2% of parts D-H)

Section A - Property Acquisition

Estimated CostEstimated Quantity
Description Unit RateUnitItem

Relocate existing gas mains (incl. adjustments to valves)

Relocate or adjust to grade existing light standards

Subtotal

Relocate existing fibre-optic cables

Relocate or adjust existing watermains (major)

Relocate or adjust existing watermains (minor)

Adjust watermain appurtenances (incl. valves, chambers and 

manholes)

Relocate hydrant and valve

Adjust manholes to grade (all types)

Relocate storm sewer catchbasins
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SIG RBT SIG RBT

D -1
19100 21000 m

2 1.3$            24,830$        27,300$        

D -2 5730 6300 m
3 20$             114,600$      126,000$      

D -3 m 8$               -$              -$              

D -4
ea 150$           -$              -$              

D -5 m
2 7$               -$              -$              

D -6 LS 1,000$        -$              -$              

D -7
LS 1,500$        -$              -$              

D -8
m

2 3$               -$              -$              

D -9
m

2 5$               -$              -$              

D -10
m 11$             -$              -$              

D -11
m

2 14$             -$              -$              

D -12 m 30$             -$              -$              

D -13 m 40$             -$              -$              

D -14 ea 250$           -$              -$              

D -15
ea 100$           -$              -$              

D -16 LS 2,000$        -$              -$              

139,430$      153,300$      

SIG RBT SIG RBT

E - 1 19100 21000 m
3 25$             477,500$      525,000$      

E - 2 11000 12450 m
2 2$               22,000$        24,900$        

E - 3 4125 4668.8 ton 17.00$        70,125$        79,369$        

E - 4 1230 1250 ton 17.00$        20,910$        21,250$        

E - 5 12375 14006 ton 12.00$        148,500$      168,075$      

E - 6 1375 1556.3 ton 115.0$        158,125$      178,969$      

E - 7 2750 3112.5 ton 82.0$          225,500$      255,225$      

E - 8 m 16.54$        -$              -$              

E - 9 1600 2000 m 48$             76,800$        96,000$        

E - 10 m
2 52$             -$              -$              

E - 11 1120 1150 m 25$             28,000$        28,750$        

E - 12 600 1400 m
2 50$             30,000$        70,000$        

E - 13 400 m
2 123$           -$              49,200$        

E - 14 2300 2400 m
2 53$             121,900$      127,200$      

E - 15 m
2 30$             -$              -$              

E - 16 1 1 LS 20,000$      20,000$        20,000$        

E - 17 1 1 LS 20,000$      20,000$        20,000$        

E - 18 50 50 m 100$           5,000$          5,000$          

Reconstruction of existing driveways (asphalt or gravel)

Perforated subdrains under concrete curbs (assume 150 mm)

Concrete for splitter islands

Concrete - coloured and stamped for truck apron (200 mm thick)

Concrete sidewalk (assume 3.0 m width)

Rip-rap for roadway spillways and along ditches (incl. geotextile 

fabric)

Allowance for night paving

Short-term lane closure

Supply and install CSP culverts (minor)

Concrete curb and gutter (all types)

Section E - Road Construction

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Imported fill for road construction

Prepare subgrade surface for road construction

Granular 'A' for roadworks (assume 150 mm depth - incl. 

shoulders)

Granular 'A' for miscellaneous items (incl. driveways, splash pads, 

sidewalks, etc., avg 200 mm depth)

Granular 'B' for roadworks (assume 450 mm depth - incl. 

shoulders)

Miscellaneous asphalt (assume HL3, min. 75 mm depth, for 

driveways, splash pads, splitter islands, etc.)

Surface course asphalt (assume HL-3, min. 50 mm depth)

Heavy duty binder course (HDBC) - (PG64-28) 100 mm depth

Clearing and grubbing (estimated 5.0 m back from face of curb)

Stripping and stockpiling of topsoil and sod (300 mm depth)

Remove, dispose or store and reinstall existing fence (all types)

Remove, dispose or store and reinstall existing signs

Remove and dispose of existing sidewalk

Section D - Remove, Dispose and Reinstall

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Remove and dispose of other existing conc. or asphalt (median 

islands, splash pads, etc.)

Remove and dispose of minor culverts

Subtotal

Remove and dispose of major culverts

Remove existing signal light poles

Remove existing signal appurtenances (handwells, wire loop 

sensors, etc.)

Remove, salvage and restore miscellaneous appurtenances

Sawcut existing road asphalt (any thickness)

Mill existing pavement surface (avg. 50 mm depth, 3.0 m wide at 

limit of asphalt incl. HL-3 asphalt for restoration)

Pulverization and stockpiling of existing asphalt (min. 300 mm 

depth, incl. grade and compact pulverized section)

Remove existing road pavement (full depth incl. all granular 

material)

Remove and dispose of existing conc. curb (all types incl. conc. 

gutters)
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E - 19 m 125$           -$              -$              

1,424,360$   1,668,938$   

SIG RBT SIG RBT

F - 1 8000 8000 m 6$               48,000$        48,000$        

F - 2 6500 5400 m 10$             65,000$        54,000$        

F - 3 240 400 m 20$             4,800$          8,000$          

F - 4 60 62 ea 180$           10,800$        11,160$        

F - 5 8 ea 1,200$        -$              9,600$          

F - 6 4 36 ea 160$           640$             5,760$          

F - 7 8 8 ea 250$           2,000$          2,000$          

131,240$      138,520$      

SIG RBT SIG RBT

G - 1 25 57 ea 1,000$        25,000$        57,000$        

G -2 1 LS 200,000$    200,000$      -$              

G -3 1 LS 5,000$        -$              5,000$          

G -4 1 LS 2,500$        -$              2,500$          

G -5 LS 50,000$      -$              -$              

225,000$      64,500$        

SIG RBT SIG RBT

H -1 ea 450$           -$              -$              

H -2 1500 2500 m 12$             18,000$        30,000$        

H -3 15 25 ea 150$           2,250$          3,750$          

H - 4 2 2 LS 2% 38,401$        40,505$        

H -5 m 40 -$              -$              

H -6 2 2 LS 1,500$        3,000$          3,000$          

61,651$        77,255$        

Utility locates or dig-ups

Supply, install and maintain sediment control fence (OPSD 219.110)

Supply and install new or reinstated fences

Dust and noise control

Subtotal

Supply and install straw bale check dams (OPSD 219.180)

Landscaping (incl. topsoil, sod, seeding and central island 

plantings, assume 2% of parts D-G)

Supply and install light standards (all types incl. appurtenances)

Supply and install signals for intersections

Electrical service to central island

Connect to grid

Temporary signals

Subtotal

Section H - Landscaping, Erosion Control and Miscellaneous

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Temporary pavement marking for construction staging

Painted pavement markings

Durable pavement messages (arrows, crosswalk markings, etc.)

Supply and install custom map-type signs (incl. base and posts)

Supply and install signs (incl. base and posts)

Supply and install temporary project sign board (incl. base and posts)

Subtotal

Section G - Street Lighting, Signals and Electrical

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Durable pavement markigns

Section F - Pavement Markings and Signage

Item Description
Estimated Quantity

Unit Unit Rate
Estimated Cost

Subtotal

Supply and install CSP culverts (major)
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Project Information & Location

Project Name East Boundary Road Project Number 36900-300

City Cambridge State/ Province Ontario

Country Canada Date 1/18/2019

 Designer Information  EOR Information (optional)

Name Jake Carman Name  

Company MTE Consultants Company

Phone # 519-743-6500 Phone #

Email jcarman@mte85.com Email

Brief Stormceptor Sizing Report - East Boundary Road

Site Name East Boundary Road

Target TSS Removal (%) 71

TSS Removal (%) Provided 80

Recommended Stormceptor Model STC 2000

Stormceptor Sizing Summary

Stormceptor Model % TSS Removal 
Provided

% Runoff Volume 
Captured Provided

STC 300 63 75

STC 750 74 88

STC 1000 76 88

STC 1500 76 88

STC 2000 80 94

STC 3000 81 94

STC 4000 85 97

STC 5000 86 97

STC 6000 87 98

STC 9000 91 99

STC 10000 91 99

STC 14000 93 100

StormceptorMAX Custom Custom

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution.

Stormwater Treatment Recommendation 
The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table.
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Notes

Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules.

Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed.

For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance.

Drainage Area

Total Area (ha) 1.19

Imperviousness % 57.0

Water Quality Objective

TSS Removal (%) 71.0

Runoff Volume Capture (%) 90.00

Oil Spill Capture Volume (L)

Peak Conveyed Flow Rate (L/s)

Water Quality Flow Rate (L/s)

Rainfall 

Station Name WATERLOO WELLINGTON A

State/Province Ontario

Station ID # 9387

Years of Records 34

Latitude 43°27'N

Longitude 80°23'W

Up Stream Storage

Storage (ha-m) Discharge (cms)

0.000 0.000

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

Fine Distribution

Particle Diameter
(microns)

Distribution 
%

Specific Gravity

20.0 20.0 1.30

60.0 20.0 1.80

150.0 20.0 2.20

400.0 20.0 2.65

2000.0 20.0 2.65

Up Stream Flow Diversion

Max. Flow to Stormceptor (cms)

Sizing Details

For Stormceptor Specifications and Drawings Please Visit: 
 http://www.imbriumsystems.com/technical-specifications 
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