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1.0 Executive Summary 
 

Background 

C.F. Crozier & Associates Inc. (Crozier) was retained by Avenue 31 Capital Inc. to undertake a Traffic 

Impact Study (TIS) to support the Site Plan Application for the proposed Phase A industrial 

development located in the Township of South Stormont, United Counties of Stormont, Dundas, and 

Glengarry (SDG). The TIS assesses the impacts of the proposed Phase A (rail yard) development on 

the boundary road network and recommends required mitigation measures if warranted. 

 

The subject Phase A forms part of a proposed larger industrial Subdivision located between 

Avonmore Road and Moulinette Road along the Canadian National (CN) rail track in Long Sault, 

Township of South Stormont, SDG. The site is bound by Highway 401 to the north, vegetated lands 

and Avonmore Road to the east, the CN rail corridor to the south, and Moulinette Road to the west. 
 

Per the site plan (dated July 14, 2021, attached in Appendix A), the development proposal includes 

a  rail track yard, a single storey rail shop building (approximately 1200 m2 Gross Floor Area) and a 

gravel parking lot. A full moves site access at County Road 15 (Avonmore Road) is proposed to 

serve Phase A.  
 

This TIS was conducted in accordance with the Ministry of Transportation (MTO) requirements 

outlined in the "General Guidelines for the Preparation of Traffic Impact Studies (February 2021)". The 

study scope was further confirmed by the MTO and the United Counties of SDG through a terms of 

reference correspondence 
 

The study scope includes the study intersections of County Road 35 (Moulinette Road) and County 

Road 29, the Highway 401 westbound (WB) ramp terminal at County Road 35, the Highway 401 

eastbound (EB) ramp terminal at County Road 35, County Road 15 (Avonmore Road) and County 

Road 29 / Prieur Road, County Road 2 and County Road 15, as well as the proposed site access on 

County Road 15. 
 

Existing Traffic Operations 

Under existing conditions, the stop controlled minor connection of Avonmore Road at County Road 

2 is operating at a LOS “D” or better in the p.m. peak hour. It was determined that signals are 

warranted under the existing 2021 counts, without considering the COVID-19 volume adjustment. 

Given traffic volumes are only expected to increase into the future horizon years, it is recommended 

that the County implement traffic signals at the intersection of County Road 2 and Avonmore Road 

in the future in order for the intersection to operate safely and efficiently. For subsequent future 

background and future total scenarios, traffic signals and two-way stop control were adopted for 

future analysis at the intersection of County Road 2 and County Road 15 to reflect this 

recommendation. 
 

The remaining study intersections are operating efficiently at a LOS “B” or better during the a.m. and 

p.m. peak hours. The existing 2021 operations are based on volumes that were adjusted to account 

for Covid-19 impacts as discussed in section 4.4 of this report. 
 

Future Background Traffic Operations 

Under the ultimate 2035 future background operations, the study intersections are expected to 

operate efficiently at a LOS “C” or better during the a.m. and p.m. peak hours. The intersection of 

County Road 2 and Avonmore Road was analyzed under two scenarios: two-way stop control and 

signal control. Under the two-way stop control scenario, the intersection is forecast to operate at a 

LOS “F” in the 2035 horizon year and better in earlier study horizons. However, given operations are 
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quite adequate under stop-control through to the 2030 horizon, the timing for implementation of a 

traffic signal should be monitored by the Township and implemented as and when needed. With a 

traffic signal, the intersection is forecast to operate at a LOS “B” or better. These findings support the 

recommendation to provide signalization at the intersection of County Road 2 and Avonmore 

Road. It is noted that the eastbound through (a.m. peak) and westbound through (p.m. peak) are 

expected to operate near capacity in the respective peak hours at the intersection of County Road 

2 and Avonmore Road (under signal control). The boundary road network is expected to operate 

similarly or better under the 2025 and 2030 future background scenarios. 

 

Site Generated Traffic 

 

The proposed development is forecast to generate a total of 32 and 29 two-way trips during the 

weekday a.m. and p.m. peak hours, respectively. 

 

Future Total Traffic Operations 

Under the ultimate horizon 2035 total traffic conditions (includes site generated trips), the study 

intersections are projected to operate similarly to future background conditions at a LOS “C” or 

better during the a.m. and p.m. peak hours. Compared to 2035 future background conditions, a 

maximum control delay increment of 0.4s and volume-to-capacity ratio increase of 0.02 at all study 

intersections is expected. Similar to the future background conditions, when the intersection of 

County Road 2 and County Road 15 is modelled as stop-control, the intersection is forecast to 

operate at a LOS “F” or better in the 2035 horizon year. Under signalization, the eastbound through 

and westbound through movements are forecast to operate near capacity in a.m. and p.m. peak 

hours, respectively, similar to future background conditions. 

 

The site access is expected to operate efficiently at a LOS “C” or better during the a.m. and p.m. 

peak hours. No traffic operational issues are forecast. 

 

Overall, the boundary road network is forecast to operate safely and efficiently under the ultimate 

2035 future total scenario. The boundary road network is expected to operate similarly or better 

under the 2025 and 2030 future total scenarios. The proposed development is supportable from a 

traffic operations perspective. 

 

Warrants Assessment 

 

Traffic signal warrant analysis was conducted based on the average hourly volume approach at 

the study intersections. As aforementioned, under 2021 existing conditions, a traffic signal is 

warranted at the intersection of County Road 2 and County Road 15. For the remaining study 

intersections, traffic signals are not warranted under the Phase A development all through to the 

ultimate 2035 Future Total horizon. 

 

A left-turn warrant analysis was conducted for the following movements at the noted study 

intersections under the ultimate horizon 2035 future total conditions: 

 

• Moulinette Road and Highway 401 EB ramps (Northbound Left) 

• Moulinette Road and Highway 401 WB ramps / County Road 29 (Northbound Left) 

• Moulinette Road and Highway 401 WB ramps / County Road 29 (Southbound Left) 

• Avonmore Road and County Road 29 / Prieur Road (Northbound Left) 

 

Of the cases analyzed, only the northbound left-turn movement at the intersection of Moulinette 

Road and Highway 401 EB ramps is warranted under 2035 future total conditions. This finding 

suggests that a northbound-left turn storage lane length of 15m may be explored as a long term 
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measure to improve traffic operations at the Moulinette Road and Highway 401 EB ramps 

intersection. It is noted that no traffic from the proposed development is associated with this 

movement. 

 

It is acknowledged that subject to the buildout of the remaining industrial subdivision, road 

improvement requirements (i.e., traffic signals and turn lanes etc.) will change and shall be 

confirmed by future Traffic Studies conducted to assess subsequent development Phases. 

 

Site Access Safety Analysis 

A safety review regarding the proposed site access connection to County Road 15 was conducted 

and yielded the following results: 

 

• The available sight distance at the site access connection to County Road 15 exceeds the 

minimum sight distance requirements set out in the Transportation Association of Canada 

(TAC) Geometric Design Guide for Canadian Roads (GDGCR), June 2017. 

• The Access Spacing and Corner Clearance requirements outlined in the TAC-GDGCR are 

satisfied 

Therefore, no safety or operational issues are forecast at the intersection. The access will be 

designed to the industrial standards of the OPSD 350.010 as required by the Township of South 

Stormont “Site Plan & Subdivision Design Guidelines”. 

Parking Supply Review 

The vehicle parking supply of 22 spaces satisfy the Township of South Stormont’s Zoning By-law 

parking requirements. Sufficient open space for accommodating expected trucks and loading will 

be provided at the site. Furthermore, the required bicycle and loading spaces are included within 

the proposed development.  

Conclusion 

Based on this study findings, it is our conclusion that the proposed development will not materially 

impact the operations of the boundary road network. The Site Plan Application can be supported 

from a traffic operations perspective as the boundary road system is forecast to adequately 

accommodate the increase in traffic volumes attributable to the proposed development.  
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2.0 Introduction 
 

C.F. Crozier & Associates Inc. (Crozier) was retained by Avenue 31 Capital Inc. to undertake a Traffic 

Impact Study (TIS) to support the Site Plan Application for the proposed Phase A industrial 

development located at Avonmore Road and CN Kinston Subdivision in the Township of South 

Stormont, United Counties of Stormont, Dundas, and Glengarry (SDG). Refer to Figure 1 for the site 

location. The TIS assesses the impacts of the proposed Phase A rail yard development on the 

boundary road network and recommends required mitigation measures if warranted. Refer to 

Appendix A for the site plan. 

  

This TIS was conducted in accordance with the Ministry of Transportation (MTO) requirements 

outlined in the "General Guidelines for the Preparation of Traffic Impact Studies (February 2021)". The 

study scope was further confirmed by the MTO and the United Counties of SDG through a terms of 

reference correspondence and discussions (excerpts included in Appendix B). 

 

3.0 Development Proposal 
 

Per the site plan (dated July 14, 2021, attached in Appendix A), the development proposal includes 

a rail track yard, a single storey rail shop building (approximately 1200 m2 Gross Floor Area) and a 

gravel parking lot. A full moves site access at County Road 15 (Avonmore Road) is proposed to 

serve Phase A. 

 

4.0 Existing Conditions 
 

4.1 Development Lands 

 

The subject Phase A forms part of a proposed larger industrial Subdivision located between 

Avonmore Road and Moulinette Road along the Canadian National (CN) rail track in Long Sault, 

Township of South Stormont, SDG. The site is bound by Highway 401 to the north, vegetated lands 

and Avonmore Road to the east, the CN rail corridor to the south, and Moulinette Road to the west. 

 

The subject property covers an area of approximately 285 ha and is currently a vegetated 

undeveloped lot. The property is currently zoned as MH-h (Heavy Industrial, holding provision) under 

the Township of South Stormont Zoning By-law No. 2011-100. Refer to Figure 1 for the site location 

and Appendix C for municipal excerpts. 

4.2 Boundary Road Network 

 

As confirmed through correspondence with MTO and SDG staff (in Appendix B), the study scope 

includes the existing intersections of County Road 35 (Moulinette Road) and County Road 29, the 

Highway 401 westbound (WB) ramp terminal at County Road 35, the Highway 401 eastbound (EB) 

ramp terminal at County Road 35, County Road 15 (Avonmore Road) and County Road 29 / Prieur 

Road, County Road 2 and County Road 15, as well as the proposed site access on County Road 15. 

 

Table 1 summarizes the roadway characteristics for segments of the boundary road network near 

the site. 

 

 

 

 

 

 

 



Avenue 31 Capital Inc.  Traffic Impact Study 

Long Sault Industrial Park – Phase A, Township of South Stormont November 2021 

 

C.F. Crozier & Associates Inc.  Page 2 

Project No. 1909-5629 

Table 1: Boundary Road Network Summary 

Roadway 
Highway 401 

Ramps 

County Road 35 

Moulinette Road 
County Road 29 

County Road 15 

Avonmore Road 

Direction East-West North-South East-West North-South 

Classification 
Provincial 

Highway 
County Arterial County Arterial County Arterial 

Jurisdiction MTO 

United Counties 

of Stormont, 

Dundas, and 

Glengarry 

United Counties of 

Stormont, Dundas, 

and Glengarry 

United Counties of 

Stormont, Dundas, and 

Glengarry 

Span 
Windsor – 

Quebec 

County Road 29 

to County Road 

2 

County Road 12 to 

County Road 152 

County Road 43 to 

County Road 2 

Speed Limit 
30-40 km/h 

(advised)1 
80 km/h (posted) 80 km/h (posted) 80 km/h (posted) 

Total Number of 

Lanes 
4 lanes 2 lanes 2 lanes 2 lanes 

Interchanges 
Full Moves at 

County Road 35 

Full Moves at 

Highway 401 
None None 

Ramp Terminal 

Control 

Off-Ramp Approach Stop-Controlled 

(Free Flow on County Road 35) 
N/A N/A 

Note 1:  Although the speed limit of Highway 401 is 100 km/h, the advised limits on the ramps are 30 km/h on the on-ramps 

 and 40 km/h on the off-ramps. For synchro modelling, the roadways were given a speed limit of 30 km/h. 

Note 2:  County Road 29 is not continuous across County Road 35, with an approximately 100m gap separating the eastern 

 and western portions of the road. 

 

The three-legged “T” intersection of County Road 35 (Moulinette Road) and County Road 29 is stop-

controlled on the minor approach only (County Road 29). All approaches have a single shared lane 

for all vehicle movements. The intersection serves as the northern terminus of County Road 35. 

Notably, there is a private driveway which approaches the intersection opposite to County Road 29. 

For the purposes of analysis, this will be considered a stop-controlled fourth approach to this 

intersection. 

 

The span of County Road 29 continues west at the Highway 401 WB ramp terminal intersection at 

County Road 35, located about 100m south of the County Road 35 and County Road 29 

intersection. The Highway 401 WB ramp terminal is four-legged and is stop-controlled on the minor 

approaches only (Highway 401 WB ramps and County Road 29). The Highway 401 WB on and off 

ramps from the east approach are separated by a wide vegetated median at the intersection. All 

approaches permit left, right, and through movements via a single shared lane. 

 

The Highway 401 EB ramp terminal at County Road 35 is a three-legged “T” intersection. The 

intersection is stop-controlled on the minor approach only (Highway 401 EB ramps). The western 

Highway 401 EB ramps approach carries a dividing median at the intersection and permits left and 

right turn movements through using a single lane. The northern County Road 35 approach maintains 

a single lane that permits through and right turn movements, while the southern County Road 35 

approach maintains a single lane that permits through and left turn movements. 

 

An additional study intersection is located at County Road 29 and County Road 15 (Avonmore 

Road). The intersection is a four-legged intersection and is stop-controlled on the minor approaches 

only (County Road 29 and Prieur Road). All approaches carry a single lane for all normally permitted 

movements. 

 

Finally, the County Road 15 and County Road 2 intersection is four-legged and is stop-controlled on 

the minor north and south approaches. The west approach contains a dedicated left-turn lane and 

a shared lane for through and right-turn movements. The east approach carries a shared lane for 
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left-turn and through movements, and a dedicated right-turn lane. The north approach has a wide 

stop approach which permits two vehicles to queue side-by-side. As such, the approach was 

modelled as having a shared left-turn and through lane along with a right-turn lane with a storage 

length of 15m. This length assumes two standard passenger vehicles may queue alongside vehicles 

queuing in the shared left-turn and through lane. Finally, the south approach carries a single lane for 

left, right and through movements. 

 

4.3 Traffic Data 

 

Existing traffic volumes were collected by Spectrum Traffic Data Inc. on behalf of Crozier on Tuesday 

June 22, 2021 at the study intersections. Table 2 below outlines the traffic data used for the traffic 

analysis herein, including the identified peak hour and associated peak hour factor demonstrating 

the difference between the peak hour and peak 15 minute period traffic volumes. 

 

Table 2: Traffic Data Summary 

 

Additionally, the most current traffic count data available were obtained from MTO for the ramp 

terminals only. The MTO traffic survey was conducted on Tuesday April 10th, 2018. For both 

intersections, the counts were taken between 7:00 – 11:00 a.m. and between 2:00 – 6:00 p.m, and 

identified time periods of 7:15 – 8:15 a.m. and 4:30 – 5:30 p.m. as the a.m. and p.m. peak hour 

periods, respectively. 

 

All traffic data discussed herein is provided in Appendix D. 

 

4.4 Traffic Volume Adjustment 

 

As requested by the MTO through the Terms of Reference (correspondence provided in Appendix 

B), an adjustment to the traffic volumes was undertaken to account for impacts of the COVID-19 

pandemic. Traffic data from Spectrum in 2021 at the MTO ramp terminals was compared to the 

traffic data from MTO in 2018 to observe the magnitude of the traffic volume reduction.  

 

  

Intersection Control 
Peak 

Hour 
Time of Counts 

Identified 

Peak Hour 
Peak Hour Factor 

County Road 35 

(Moulinette Road) 

and County Road 29 

Stop 

(minor 

street) 

A.M. 6:00 – 10:00 a.m. 6:30 – 7:30 a.m. 0.95 

P.M. 3:00 – 7:00 p.m. 4:45 – 5:45 p.m. 0.70 

County Road 35 

(Moulinette Road) 

and County Road 29 / 

Highway 401 WB ramp 

terminal 

Stop 

(minor 

street) 

A.M. 6:00 – 10:00 a.m. 7:00 – 8:00 a.m. 0.95 

P.M. 3:00 – 7:00 p.m. 4:15 – 5:15 p.m. 0.79 

Highway 401 EB ramp 

terminal at County 

Road 35 

Stop 

(minor 

street) 

A.M. 6:00 – 10:00 a.m. 6:15 – 7:15 a.m. 0.86 

P.M. 3:00 – 7:00 p.m. 4:15 – 5:15 p.m. 0.93 

County Road 29 and 

County Road 15 

Stop 

(minor 

street) 

A.M. 6:00 – 10:00 a.m. 7:30 – 8:30 a.m. 0.82 

P.M. 3:00 – 7:00 p.m. 4:15 – 5:15 p.m. 0.81 

County Road 15 and 

County Road 2 

Stop 

(minor 

street) 

A.M. 6:00 – 10:00 a.m. 7:30 – 8:30 a.m. 0.94 

P.M. 3:00 – 7:00 p.m. 4:15 – 5:15 p.m. 0.94 
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Table 3 summarizes the total intersection traffic for 2018 and 2021 data, along with associated 

percent change for each of the ramp terminal intersections. 

 

Table 3: Traffic Volumes Comparison – 2018 and 2021 Turning Movement Counts 

 

Based on the traffic data, the a.m. and p.m. peak hour volumes at the ramp terminal intersections 

have decreased by approximately 30% and 12%, respectively. As such, factors of 50% and 20% were 

conservatively applied to the 2021 Spectrum Counts at all study intersections to adjust the 2021 

Spectrum Counts to expected 2021 levels. 

 

Further, given no roadway connections exist between the Highway 401 ramps on Moulinette Road, 

the existing traffic volumes were further balanced at the ramp terminal intersections by increasing 

volumes on the lower volume movements. This approach was employed along Moulinette Road  

between the three intersections at County Road 29 / Private Access,  and Highway 401 WB ramps 

and Highway 401 EB ramps. 

 

Figure 2 outlined the 2021 adjusted existing traffic volumes. 

 

4.5 Traffic Modelling 

 

The assessment of intersections is based on the method outlined in the “Highway Capacity Manual, 

2000” using Synchro 11 modeling software. Intersections are assessed using a Level of Service metric, 

with ranges of delay assigned a letter from “A” (best) to “F” (worst). For stop-controlled intersections, 

a Level of Service “A” or “B” would typically be measured during off-peak hours when lesser traffic 

volumes are on the roadways. Levels of Service “C” through “F” would typically be measured in the 

commuter peak hours when greater vehicle volumes cause longer travel times. The LOS for a 

signalized intersection is typically based on the average intersection delay. The Level of Service 

(LOS) definitions for signalized and unsignalized intersections are presented in Appendix E. 

 

4.6 Intersection Operations 

 

Intersection operations were analyzed in Synchro modelling software based on the adjusted 2021 

existing traffic volumes presented in Figure 2. Table 4 outlines the existing operations and level of 

service (LOS) at the study intersections. Detailed capacity analyses result sheets are included in 

Appendix F. 

  

Intersection 
Peak 

Hour 
2018 MTO Counts 

2021 Spectrum 

Counts 

Percentage 

Change 

Moulinette Road and 

Hwy. 401 EB ramps 
A.M. 293 203 -31% 

P.M. 271 241 -11% 
Moulinette Road and 

Hwy. 401 WB ramps / 

County Road 29 

A.M. 273 193 -29% 

P.M. 300 257 -14% 
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Table 4: 2021 Existing Levels of Service 

Intersection Control 
Peak 

Hour 

Level of 

Service 

Control 

Delay 
v/c ratio 1 

95th Percentile 

Queue Length > 

Storage Length 

Moulinette 

Road and Hwy. 

401 EB ramps 

Stop 

(minor 

street) 

A.M. B 10.9s 0.10 (SB) None 

P.M. B 10.0s 0.08 (SB) None 

Moulinette 

Road and Hwy. 

401 WB ramps / 

County Road 

29 

Stop 

(minor 

street) 

A.M. B 11.4s 0.13 (WB) None 

P.M. B 12.2s 0.22 (WB) None 

Moulinette 

Road and 

County Road 

29 / Private 

Driveway 

Stop 

(minor 

street) 

A.M. A 9.6s 0.05 (WB) None 

P.M. A 9.8s 0.07 (WB) None 

Avonmore 

Road and 

County Road 

29 / Prieur Road 

Stop 

(minor 

street) 

A.M. B 10.7s 0.07 (EB) None 

P.M. B 10.9s 0.09 (EB) None 

County Road 2 

and Avonmore 

Road 

Stop 

(minor 

street) 

A.M. C 22.1s 0.45 (SB) None 

P.M. D 28.1s 0.48 (SB) None 

Notes: V/C Ratio – illustrates the maximum and other volume to capacity ratios greater than 0.85.  

The Level of Service (LOS) of a signalized intersection is based on the average control delay per vehicle. The existing 

signal timing plans obtained from the MTO were used. The LOS for unsignalized is based on the critical control delay 

per approach. The 95th percentile queue lengths were derived from Sim-Traffic reports using 15-minute seeding, 60-

minute simulation and an average of five runs. 

 

Under existing operations, the stop controlled minor connection of the Highway 401 EB off-ramp at 

Moulinette Road is operating at a LOS “B” or better with a maximum control delay of 10.9 seconds 

and volume-to-capacity ratio of 0.10 in the a.m. peak hour. The stop controlled minor connection of 

Highway 401 WB ramps / County Road 29 at Moulinette Road is operating at a LOS “B” or better with 

a maximum control delay of 12.2 seconds and volume-to-capacity ratio of 0.22 in the p.m. peak 

hour. The stop controlled minor connection of County Road 29 / Private Driveway at Moulinette 

Road is operating at a LOS “A” with a maximum control delay of 9.8 seconds and volume-to-

capacity ratio of 0.07 in the p.m. peak hour. The stop controlled minor connection of County Road 

29 / Prieur Road at Avonmore Road is operating at a LOS “B” or better with a maximum control 

delay of 10.9 seconds and volume-to-capacity ratio of 0.09 in the p.m. peak hour. 

 

Finally, the stop controlled minor connection of Avonmore Road at County Road 2 is operating at a 

LOS “D” or better in the p.m. peak hour. Currently, a maximum control delay of 28.1s and volume-to-

capacity ratio of 0.48 is present at the intersection. As discussed later in Section 8.1, signal warrants 

were undertaken for the intersection using the traffic counts conducted by Spectrum. It was 

determined that signals are warranted without considering the volume adjustment outlined in 

Section 4.4. Furthermore, given traffic volumes are only expected to increase into the future horizon 

years, it is recommended that the County implement traffic signals at the intersection of County 

Road 2 and Avonmore Road in the future in order for the intersection to operate safely and 

efficiently. For subsequent future background and future total scenarios, traffic signals were 

adopted for future analysis at the intersection of Avonmore Road and County Road 2 to reflect this 

recommendation. 
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5.0 Future Background Conditions 
 

5.1 Horizon Years 

 

To evaluate future traffic operations at the study intersections, the full buildout (assumed in 2025), a 

five-year horizon (2030) and a ten-year horizon (2035) were analyzed. The study horizons are consistent 

with the MTO TIS Guidelines and were further confirmed through email correspondence with MTO and 

SDG County staff. 
 

5.2 Future Boundary Road Network Improvements 

 

The MTO has identified potential future interchange improvements to the existing interchange at 

Highway 401 and Moulinette Road. The improvements would involve the upgrade of the existing 

interchange from a Parclo A-2 to a Parclo A-4 (or a variation thereof) which includes the following:  
 

• Free-flow on ramps from County Road 35 southbound to Highway 401 eastbound and 

westbound; and 

• Free-flow on-ramp from Moulinette Road northbound to Highway 401 eastbound and 

westbound. 
 

Further, the MTO has identified the potential for a future interchange at Highway 401 and Avonmore 

Road. The interchange would be a Parclo A-4, similar to the potential future interchange layout at 

Highway 401 and Moulinette Road. 

 

At this time, the timing and configurations of the above noted future road network improvements is 

currently unknown. Additionally, as outlined in Section 6.1, the Trip Generation of the Phase A portion 

of the industrial development being analyzed herein is not expected to be significant, amounting to 

32 and 29 vehicle trips in the a.m. and p.m. peak hours, respectively. Therefore, consideration of the 

MTO interchange improvements to the boundary road network was deemed outside the scope of 

this TIS. The requirement of these or other road improvements is dependent on the entire master 

subdivision buildout as well as potential future background developments in the area. However, at 

this time and for the purpose of the subject Phase A development, the noted MTO improvements 

are not required. 
 

5.3 Future Traffic Volume Forecast 

 

As advised by the SDG county staff, through correspondence (refer to Appendix B); the following 

annual growth rates (compounded annually) were applied to the adjusted 2021 existing traffic 

volumes outlined in Figure 2: 
 

• For all movements along County Road 29 (both segments), a growth rate of 5% was applied 

• For all other movements in the boundary road network, a growth rate of 2% was applied 
 

The noted growth rates were deemed by staff to capture  potential background developments and 

thus no additional background developments were incorporated into the future traffic projection.  
 

Figures 3, 4 and 5 outline the 2025, 2030, and 2035 future background traffic volumes used for analysis. 
 

5.4 Intersection Operations 
 

The 2025, 2030 and 2035 future background traffic operational measures of effectiveness are 

outlined in Tables 5, 6 and 7. These operations are based on the future background traffic volumes 

illustrated in Figures 3, 4 and 5 for the 2025, 2030 and 2035 background traffic scenarios, respectively. 

Level of Service definitions are included in Appendix E. Detailed capacity analyses result sheets are 

included in Appendix F. 
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Table 5: 2025 Future Background Levels of Service 

Intersection Control 
Peak 

Hour 

Level of 

Service 

Control 

Delay 
v/c ratio 

95th Percentile 

Queue Length > 

Storage Length 

Moulinette 

Road and Hwy. 

401 EB ramps 

Stop 

(minor 

street) 

A.M. B 11.2s 0.11 (SB) None 

P.M. B 10.2s 0.09 (SB) None 

Moulinette 

Road and Hwy. 

401 WB ramps / 

County Road 

29 

Stop 

(minor 

street) 

A.M. B 11.8s 0.15 (WB) None 

P.M. B 12.8s 0.25 (WB) None 

Moulinette 

Road and 

County Road 

29 / Private 

Driveway 

Stop 

(minor 

street) 

A.M. A 9.7s 0.06 (WB) None 

P.M. A 10.0s 0.09 (WB) None 

Avonmore 

Road and 

County Road 

29 / Prieur Road 

Stop 

(minor 

street) 

A.M. B 11.0s 0.09 (EB) None 

P.M. B 11.2s 0.12 (EB) None 

County Road 2 

and Avonmore 

Road 

Stop 

(minor 

street) 

A.M. D 27.3s 0.54 (SB) None 

P.M. E 39.4s 0.67 (SB) None 

Signal 

A.M. B 15.8s 0.78 (EBT) None 

P.M. B 14.5s 0.78 (WBT) None 

Notes: V/C Ratio – illustrates the maximum and other volume to capacity ratios greater than 0.85. 

The Level of Service (LOS) of a signalized intersection is based on the average control delay per vehicle. The existing 

signal timing plans obtained from the MTO were used. The LOS for unsignalized is based on the critical control delay 

per approach. 
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Table 6: 2030 Future Background Levels of Service 

Intersection Control 
Peak 

Hour 

Level of 

Service 

Control 

Delay 
v/c ratio 1 

95th Percentile 

Queue Length > 

Storage Length 

Moulinette 

Road and Hwy. 

401 EB ramps 

Stop 

(minor 

street) 

A.M. B 11.6s 0.12 (SB) None 

P.M. B 10.5s 0.09 (SB) None 

Moulinette 

Road and Hwy. 

401 WB ramps / 

County Road 

29 

Stop 

(minor 

street) 

A.M. B 12.5s 0.17 (WB) None 

P.M. B 13.9s 0.30 (WB) None 

Moulinette 

Road and 

County Road 

29 / Private 

Driveway 

Stop 

(minor 

street) 

A.M. A 9.9s 0.09 (WB) None 

P.M. B 10.2s 0.12 (WB) None 

Avonmore 

Road and 

County Road 

29 / Prieur Road 

Stop 

(minor 

street) 

A.M. B 11.5s 0.11 (EB) None 

P.M. B 11.9s 0.16 (EB None 

County Road 2 

and Avonmore 

Road 

Stop 

(minor 

street) 

A.M. E 43.6s 0.74 (SB) None 

P.M. F 93.6s 0.95 (SB) None 

Signal 

A.M. B 16.2s 0.81 (EBT) None 

P.M. B 15.1s 0.82 (WBT) None 

Notes: Ditto Notes Table 5. 
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Table 7: 2035 Future Background Levels of Service 

Intersection Control 
Peak 

Hour 

Level of 

Service 

Control 

Delay 
v/c ratio 1 

95th Percentile 

Queue Length > 

Storage Length 

Moulinette 

Road and Hwy. 

401 EB ramps 

Stop 

(minor 

street) 

A.M. B 12.2s 0.14 (EB) None 

P.M. B 10.8s 0.10 (SB) None 

Moulinette 

Road and Hwy. 

401 WB ramps / 

County Road 

29 

Stop 

(minor 

street) 

A.M. B 13.5s 0.21 (WB) None 

P.M. C 15.4s 0.35 (WB) None 

Moulinette 

Road and 

County Road 

29 / Private 

Driveway 

Stop 

(minor 

street) 

A.M. B 10.2s 0.11 (WB) None 

P.M. B 10.6s 0.15 (WB) None 

Avonmore 

Road and 

County Road 

29 / Prieur Road 

Stop 

(minor 

street) 

A.M. B 12.1s 0.15 (EB) None 

P.M. B 12.7s 0.21 (EB) None 

County Road 2 

and Avonmore 

Road 

Stop 

(minor 

street) 

A.M. F 102.3s 1.00 (SB) None 

P.M. F 272.9s 1.42 (SB) None 

Signal 

A.M. B 17.4s 0.85 (EBT) None 

P.M. B 16.5s 0.86 (WBT) None 

Notes: Ditto Notes Table 5. 

 

Under the 2035 future background conditions, the stop controlled minor connection of the Highway 

401 EB off-ramps at Moulinette Road is projected to operate below capacity at a LOS “B” or better 

with a maximum control delay of 12.2 seconds and volume-to-capacity ratio of 0.14 in the a.m. 

peak hour. The stop controlled minor connection of the Highway 401 WB off-ramps / County Road 

29 at Moulinette Road is projected to operate below capacity at a LOS “C” or better with a 

maximum control delay of 15.4 seconds and volume-to-capacity ratio of 0.35 in the p.m. peak hour. 

The stop controlled minor connection of County Road 29 / Private Driveway at Moulinette Road is 

projected to operate below capacity at a LOS “B” or better with a maximum control delay of 10.6 

seconds and volume-to-capacity ratio of 0.15 in the p.m. peak hour. The stop controlled minor 

connection of County Road 29 / Prieur Road at Avonmore Road is projected to operate below 

capacity at a LOS “B” or better with a maximum control delay of 12.7 seconds and volume-to-

capacity ratio of 0.21 in the p.m. peak hour.  

 

Under the future background scenarios, the study intersection of County Road 2 and Avonmore Road 

was analyzed under two scenarios: two-way stop control and signal control (as warranted). Under the 

two-way stop control scenario, the intersection is forecast to operate at a LOS “F” or better in the 2035 

horizon year with a maximum control delay of 272.9s and volume-to-capacity ratio of 1.42 in the 

critical p.m. peak hour. However, given operations are quite adequate under stop-control through to 

the 2030 horizon, the timing for implementation of a traffic signal should be monitored by the Township 

and implemented as and when needed. 

Under the signal control scenario, the intersection is forecast to operate at a LOS “B” or better in the 

2035 horizon year with a maximum control delay of 17.4s. Similar operational improvements can be 

observed when the intersection is analyzed as signalized in the 2025 and 2030 horizon years, as 

opposed to stop-control. These findings support the recommendation to provide signalization at the 
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intersection of County Road 2 and Avonmore Road. Two movements were identified as having 

exceeded the critical volume-to-capacity threshold: the eastbound through and right-turn 

movement in the a.m. peak hour (0.85), and the westbound left-turn and through movement in the 

p.m. peak hour (0.86). These through movements are associated with Cornwall commuter traffic, and 

are approaching capacity. Future optimization of the signal timing plan may be considered to ensure 

adequate capacity is provided. 

 

The study intersections are forecast to operated similarly or better under the 2025 and 2030 horizons 

compared to the ultimate 2035 horizon. No traffic operation issues are forecast. 

 

6.0 Site Generated Traffic 
 

6.1 Trip Generation 

 

To forecast the site trip generation, the analysis herein separately forecasted the vehicle and truck 

traffic associated with the proposed development to capture all vehicular traffic movements. 

 

To forecast the vehicle trips generated by the proposed development, the ITE Trip Generation 

Manual, 11th Edition was used. Land Use Category (LUC) 030, “Intermodal Truck Terminal” is 

described as “a facility where goods are transferred between trucks, between trucks and railroads, 

or between trucks and ports”. LUC 030 was used to estimate vehicle trips generated by the 

proposed development. “Peak hour of adjacent street traffic” was used to forecast trips generated 

by the development. Further, through correspondence with the proponent (Avenue 31 Capital Inc.), 

a maximum of 24 employees are expected to be employed at the site at Phase A full-buildout. This 

value was used as the independent variable for the proposed development vehicle trip generation 

forecast. 

 

Furthermore, the truck trip generation forecast was established using information supplied by the 

proponent. It is expected that a maximum of 60 daily truck trips will be generated by the Phase A 

development. It is standard practice that 10% of the expected daily trips be considered to occur in 

the peak hours for a land use such as the rail yard/ industrial. For conservative analysis. As such, 10% 

of the expected total daily truck trips were assigned to each of the a.m. and p.m. peak hours. 

 

The combined trip generation forecast is summarized in Table 8 below. 

 

Table 8: Site Generated Trips 

Site Trip Type 
Peak 

Hour 

Number of Trips 

Inbound Outbound Total 

Long Sault Rail Yard – Phase 

A 

Vehicle Trips 
A.M. 9 11 20 

P.M. 9 8 17 

Truck Trips 
A.M. 6 6 12 

P.M. 6 6 12 

Total Trips A.M. 15 17 32 

P.M. 15 14 29 

 

The proposed development is forecast to generate a total of 32 and 29 two-way trips during the 

weekday a.m. and p.m. peak hours, respectively. 
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6.2 Trip Distribution and Assignment 

 

The new site generated trips were distributed based on existing travel patterns and expected 

catchment areas for both vehicle (employee) traffic and heavy truck traffic. The trip distribution 

used to assign proposed development trips is summarized in Table 9. 

 

Table 9: Trip Distribution 

 

The trip distribution within the boundary road network is illustrated in Figure 6 and Figure 7 for vehicle 

traffic and truck traffic, respectively. The resulting site trip assignments to the boundary road network 

is presented in Figure 8 and Figure 9 for vehicle traffic and truck traffic, respectively. 

 

7.0 Future Total Conditions 

7.1 Basis of Assessment 

The traffic impacts arising from the proposed development were assessed on the basis of the site 

generated traffic illustrated in Figures 8 and 9 superimposed on the future background traffic 

volumes in Figures 3, 4, and 5. The resulting future total traffic volumes for the weekday a.m. and 

p.m. peak hours are illustrated in Figures 10, 11, and 12 for the 2025, 2030, and 2035 horizon years. 

 

7.2 Intersection Operations 

Tables 10, 11 and 12 outline the future total traffic conditions in the 2025, 2030 and 2035 scenarios, 

respectively. These operations are based on the 2025, 2030 and 2035 future total traffic volumes 

illustrated in Figures 10, 11 and 12, respectively. Level of Service definitions are provided in Appendix 

E. Detailed capacity analyses result sheets are included in Appendix F. 

 

  

Boundary Road 

Network Entry/Exit 

Location 

Direction Vehicle Trip Distribution Truck Trip Distribution Destinations 

Highway 401 West 15% 40% 
Kingston, 

Toronto 

Highway 401 East 15% 35% 
Montreal, 

Quebec City 

Avonmore Road 

(CR15) 
North 20% 5% 

Ottawa, 

Hawkesbury 

County Road 36 West 10% 0% 
Long Sault, 

Ingleside 

Highway 2 East 40% 20% 
Cornwall, 

Plattsburgh U.S. 

Total N/A 100% 100%  



Avenue 31 Capital Inc.  Traffic Impact Study 

Long Sault Industrial Park – Phase A, Township of South Stormont November 2021 

 

C.F. Crozier & Associates Inc.  Page 12 

Project No. 1909-5629 

Table 10: 2025 Future Total Levels of Service 

Intersection Control 
Peak 

Hour 

Level of 

Service 

Control 

Delay 
v/c ratio 1 

95th Percentile 

Queue Length > 

Storage Length 

Moulinette 

Road and Hwy. 

401 EB ramps 

Stop 

(minor 

street) 

A.M. B 11.4s 0.12 (EB) None 

P.M. B 10.4s 0.09 (SB) None 

Moulinette 

Road and Hwy. 

401 WB ramps / 

County Road 

29 

Stop 

(minor 

street) 

A.M. B 12.0s 0.16 (WB) None 

P.M. B 13.1s 0.26 (WB) None 

Moulinette 

Road and 

County Road 

29 / Private 

Driveway 

Stop 

(minor 

street) 

A.M. A 9.8s 0.08 (WB) None 

P.M. B 10.1s 0.10 (WB) None 

Avonmore 

Road and 

County Road 

29 / Prieur Road 

Stop 

(minor 

street) 

A.M. B 11.2s 0.10 (EB) None 

P.M. B 11.5s 0.13 (EB) None 

County Road 2 

and Avonmore 

Road 

Stop 

(minor 

street) 

A.M. D 28.4s 0.57 (SB) None 

P.M. E 42.8s 0.70 (SB) None 

Signal 

A.M. B 15.7s 0.78 (EBT) None 

P.M. B 14.5s 0.78 (WBT) None 

Avonmore 

Road and the 

Site Access 

Stop 

(minor 

street) 

A.M. B 11.2s 0.15 (SB) None 

P.M. B 12.6s 0.14 (SB) None 

Notes: V/C Ratio – illustrates the maximum and other volume to capacity ratios greater than 0.85.  

The Level of Service (LOS) of a signalized intersection is based on the average control delay per vehicle. The existing 

signal timing plans obtained from the MTO were used. The LOS for unsignalized is based on the critical control delay 

per approach.  
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Table 11: 2030 Future Total Levels of Service 

Intersection Control 
Peak 

Hour 

Level of 

Service 

Control 

Delay 
v/c ratio 1 

95th Percentile 

Queue Length > 

Storage Length 

Moulinette Road 

and Hwy. 401 EB 

ramps 

Stop 

(minor street) 

A.M. B 11.9s 0.13 (EB) None 

P.M. B 10.6s 0.10 (SB) None 

Moulinette Road 

and Hwy. 401 

WB ramps / 

County Road 29 

Stop 

(minor street) 

A.M. B 12.7s 0.18 (WB) None 

P.M. B 14.2s 0.31 (WB) None 

Moulinette Road 

and County 

Road 29 / 

Private Driveway 

Stop 

(minor street) 

A.M. B 10.0s 0.10 (WB) None 

P.M. B 10.4s 0.13 (WB) None 

Avonmore Road 

and County 

Road 29 / Prieur 

Road 

Stop 

(minor street) 

A.M. B 11.7s 0.13 (EB) None 

P.M. B 12.0s 0.17 (EB) None 

County Road 2 

and Avonmore 

Road 

Stop 

(minor street) 

A.M. E 47.4s 0.77 (SB) None 

P.M. F 106.7s 1.00 (SB) None 

Signal 

A.M. B 16.1s 0.81 (EBT) None 

P.M. B 15.1s 0.82 (WBT) None 

Avonmore Road 

and the Site 

Access 

Stop 

(minor street) 

A.M. B 11.5s 0.17 (SB) None 

P.M. B 13.2s 0.16 (EB) None 

Notes: Ditto Notes Table 10. 
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Table 12: 2035 Future Total Levels of Service 

Intersection Control 
Peak 

Hour 

Level of 

Service 

Control 

Delay 
v/c ratio 1 

95th Percentile 

Queue Length > 

Storage Length 

Moulinette Road 

and Hwy. 401 EB 

ramps 

Stop 

(minor street) 

A.M. B 12.5s 0.15 (EB) None 

P.M. B 10.9s 0.11 (SB) None 

Moulinette Road 

and Hwy. 401 

WB ramps / 

County Road 29 

Stop 

(minor street) 

A.M. B 13.8s 0.22 (WB) None 

P.M. C 15.8s 0.37 (WB) None 

Moulinette Road 

and County 

Road 29 / 

Private Driveway 

Stop 

(minor street) 

A.M. B 10.3s 0.12 (WB) None 

P.M. B 10.7s 0.17 (WB) None 

Avonmore Road 

and County 

Road 29 / Prieur 

Road 

Stop 

(minor street) 

A.M. B 12.4s 0.17 (EB) None 

P.M. B 13.0s 0.23 (EB) None 

County Road 2 

and Avonmore 

Road 

Stop 

(minor street) 

A.M. F 113.0s 1.04 (SB) None 

P.M. F 292.9s 1.47 (SB) None 

Signal 

A.M. B 17.4s 0.85 (EBT) None 

P.M. B 16.5s 0.86 (WBT) None 

Avonmore Road 

and the Site 

Access 

Stop 

(minor street) 

A.M. B 11.8s 0.18 (SB) None 

P.M. B 13.8s 0.17 (EB) None 

Notes: Ditto Notes Table 10. 

 

Under the ultimate horizon 2035 Future Total Conditions, the stop controlled minor connection of the 

Highway 401 EB off-ramp at Moulinette Road is projected to operate below capacity at a LOS “B” 

with a maximum control delay of 12.5 seconds and volume-to-capacity ratio of 0.15 in the a.m. 

peak hour. Compared to the 2035 Future Background scenario, the addition of trips from the 

proposed development amounts to an increase of 0.3 seconds and 0.01 for maximum control delay 

and maximum volume to capacity ratio, respectively (a.m. peak hour).  

 

The stop controlled minor connection of Highway 401 WB ramps / County Road 29 and County 

Road 7 is projected to operate below capacity at a LOS “C” or better with a maximum intersection 

delay of 15.8 seconds and volume-to-capacity ratio of 0.37 in the p.m. peak hour. A maximum 

control delay increment of 0.4 seconds and volume-to-capacity increase of 0.02 (p.m. peak hour) 

from Future Background operations is expected.  

 

The stop controlled minor connection of County Road 29 / Private Driveway at Moulinette Road is 

projected to operate below capacity at a LOS “B” or better with a maximum control delay of 10.7 

seconds and volume-to-capacity ratio of 0.17 in the p.m. peak hour. Compared to the 2035 Future 

Background scenario, the addition of site trips from the proposed development amounts to an 

increase of 0.1 seconds and 0.02 for maximum control delay and maximum volume to capacity 

ratio, respectively.  

 

The stop controlled minor connection of County Road 29 / Prieur Road at Avonmore Road is 

projected to operate below capacity at a LOS “B” or better with a maximum control delay of 13.0 
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seconds and volume-to-capacity ratio of 0.23 in the p.m. peak hour. Compared to the 2035 Future 

Background scenario, the addition of site trips from the proposed development amounts to an 

increase of 0.3 seconds and 0.08 for maximum control delay and maximum volume to capacity 

ratio, respectively.  

 

Under the future total scenarios, the study intersection of County Road 2 and Avonmore Road was 

analyzed under two scenarios: two-way stop control and signal control. Under the two-way stop 

control scenario, the intersection is forecast to operate at a LOS “F” or better in the 2035 horizon 

year with a maximum control delay of 292.9s and volume-to-capacity ratio of 1.47 in the critical 

p.m. peak hour. However, given operations are quite adequate under stop-control through to the 

2030 horizon (similar to future background), the timing for implementation of a traffic signal should 

be monitored by the Township and implemented as and when needed. 

 

Under the signal control scenario, the intersection is forecast to operate at a LOS “B” or better in the 

2035 horizon year with a maximum control delay of 17.4s. Similar operational improvements are 

forecast under the 2025 and 2030 horizon years. These findings support the recommendation to 

provide signalization at the intersection of County Road 2 and Avonmore Road. Compared to future 

background conditions (under signal control analysis), the intersection of County Road 2 and 

Avonmore Road is not expected to experience a significant intersection control delay increment nor 

a volume-to-capacity increase. Similar to future background conditions, the eastbound through and 

westbound through movements are forecast to operate near capacity in the a.m. and p.m. peak 

hours, respectively. 

 

The proposed site access is projected to operate below capacity at a LOS “B” or better, with a 

maximum control delay of 13.8 seconds and volume-to-capacity ratio of 0.18 in the a.m. and p.m. 

peak hours, respectively. The site access is projected to operate without any significant traffic 

operational issues. 

 

Overall, the boundary road network is operating safely and efficiently under the ultimate 2035 future 

total scenario. The boundary road network is expected to operate similarly or better under the 2025 

and 2030 horizon years. 

 

Based on the analysis herein, the proposed development is not expected to significantly alter the 

traffic operations of the study intersections. The proposed development can be supported from a 

traffic operations perspective. 

 

8.0 Warrants Assessment 
 

8.1 Traffic Signal Warrant Assessment 

Traffic signal warrant analysis was conducted using an Ontario Traffic Manual (OTM) Book 12 

configured excel sheet based on the average hourly volume approach. Table 13 outlines the signal 

warrant analysis undertaken by study intersection and horizon year. 
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Table 13: Traffic Signal Warrant Assessment 

Location Horizon Year Traffic Signals Warranted? 

County Road 2 and 

Avonmore Road 
2021 (Spectrum Counts) Yes 

Moulinette Road and Hwy. 401 

EB ramps 
2035 Future Total No 

Moulinette Road and Hwy. 401 

WB ramps / County Road 29 
2035 Future Total No 

Moulinette Road and County 

Road 29 / Private Driveway 
2035 Future Total No 

Avonmore Road and County 

Road 29 / Prieur Road 
2035 Future Total No 

 

As shown in Table 13, traffic signals are warranted at the intersection of County Road 2 and 

Avonmore Road under existing conditions. As discussed in Section 4.6, this study intersection is 

recommended to be signalized in the future based on this result and has been modelled as such for 

future horizon scenarios. For all other study intersections, signals are not warranted under the 

ultimate 2035 horizon scenario based on the Phase A development only. 

 

Signal Warrant analysis excerpts are included in Appendix G.  

 

8.2 Left-Turn Lane Warrant Assessment 

A left-turn warrant analysis was conducted for the following movements at the noted study 

intersections under the ultimate horizon 2035 future total conditions: 

 

• Moulinette Road and Highway 401 EB ramps (Northbound Left) 

• Moulinette Road and Highway 401 WB ramps / County Road 29 (Northbound Left) 

• Moulinette Road and Highway 401 WB ramps / County Road 29 (Southbound Left) 

• Avonmore Road and County Road 29 / Prieur Road (Northbound Left) 

 

Of the cases analyzed, only the northbound left-turn movement at the intersection of Moulinette 

Road and Highway 401 EB ramps was warranted under 2035 future total conditions. The case was 

not checked under preceding analysis years as the warrant is only just satisfied (i.e. a reduction of 

only a couple vehicles at either the advancing or opposing approach for the 2035 Future Total 

scenario would change the analysis to not warranted). This finding suggests that a northbound-left 

turn storage lane length of 15m may be explored by the County as a long term measure to improve 

traffic operations at the Moulinette Road and Highway 401 EB ramps intersection. It is noted that no 

traffic from the proposed development is associated with this movement. 

 

For the remaining cases, including at the site access, total approach traffic volumes are low, with 

both the maximum advancing and opposing volumes at any of the intersections being less than 100 

trips. As a result, left-turn warrants are not met at any of the site accesses given a combination of at 

least 100 advancing with 800 opposing trips or 200 advancing with 100 opposing trips is required to 

meet the threshold for a left turn lane under any of the MTO charts for a 100 km/h design speed. 

 

Excerpts for the left-turn lane warrant assessment are provided in Appendix H. 

 

It is acknowledged that subject to the buildout of the remaining industrial subdivision, road 

improvement requirements (i.e., traffic signals and turn lanes) will change and shall be confirmed by 

future Traffic Studies conducted to assess subsequent development Phases. 
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9.0 Site Access Safety Review 
 

9.1 Site Access Sight Distance Assessment 

The available sight distances on County Road 15 at the proposed site access locations were 

measured from an online Geographic Information System (GIS) mapping tool. The following 

assumptions were made regarding the available sight distance measurements: 

 

• A standard driver eye height of 1.08 m for a passenger car and 2.3 m for combination trucks. 

• A 4.4 metre setback from the edge of the outer lane to represent a vehicle waiting to exit 

the connecting roadway. 

 

The standards set out in the Transportation Association of Canada Geometric Design Guide for 

Canadian Roads (TAC-GDGCR) Section 9.9 was used to assess the adequacy of available sight 

distances. Per the TAC-GDGCR, minimum required intersection sight distance is calculated using 

equation 9.9.1 as outlined below: 

 

ISD = 0.278 * V major * tg 

 

Where;  

ISD = Intersection Sight Distance   

V major = design speed of roadway (km/h) 

tg = assumed time gap for vehicles to turn from stop onto roadway (s) 

 

The subject segments of County Road 15 are fairly flat; therefore, the assessment herein assumed 

the roadway longitudinal slope to be within 3%. As presented in Table 14, the minimum sight 

distance requirements are satisfied at the proposed site access connection to County Road 15. 

 

Table 14: Sight Distance Analysis 

Feature 
Site Access – Vehicle 

Assessment 
Site Access – Truck Assessment 

Access Type Full-Moves 

Speed Limit 80 km/h 

Assumed Design Speed 100 km/h 

Base Time Gap (right turn) 6.5 s 10.5 s 

Base Time Gap (left turn) 7.5 s 11.5 s 

Grade of Roadway Assumed as 3% Assumed as 3% 

Horizontal Alignment of Roadway Fairly straight Fairly straight 

Required Sight Distance (right) 185 m 295 m 

Required Sight Distance (left) 210 m 320 m 

Available Sight Distance 

(right and left) 
>350 m (both) 

 

9.2 Access Spacing and Corner Clearance 

The TAC-GDGCR was used to review access spacing for the proposed site accesses along 

Concession Road 7. The site access spacing requirements and proposed spacing are presented in 

Table 15. 
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Table 15: Access Spacing Review 

Site Access Available Spacing 1 
Minimum Spacing and Corner 

Clearance Requirements 
Evaluation Source 

Site Access 

connection at 

County Road 15 

>350 m (to north) 

>350 m (to south) 

35 m corner clearance (from 

stop intersection) 

Requirement 

Satisfied 

TAC-GDGCR 

Figure 8.8.2 

Minimum of 3 m spacing 

between driveways 

Requirement 

Satisfied 

TAC-GDGCR 

Figure 8.9.2 

 

As presented in Table 15, the site access location is adequate with regards to the minimum spacing 

and corner clearance requirements. No operational safety issues are forecasted. 

 

10.0 Parking Assessment 
 

Table 16 presents the parking requirements for the proposed development per the “Township of 

South Stormont By-law No. 2011-100” (Municipal By-law excerpts provided in Appendix C). The shop 

has a GFA of 1200 m2 and a maximum of 24 employees are expected for Phase A full operations as 

advised by the proponent.  

Table 16: Parking Review 

Parking Type Required Rate Total Required 
Total 

Proposed 

Vehicle Parking Spaces 
One (1) space per 95 square metres of floor 

area plus one (1) space for every three (3) 

employees per shift. 

13 + 8 = 21 

parking spaces 
21 

Bicycle Parking Spaces 

One bicycle rack for principle uses over 

1,000 sq m floor area, plus one additional 

rack for every 30 standard parking space 

provided. 

1 1 

 

As presented in Table 16, the proposed vehicle parking spaces satisfy the Township’s requirements 

for minimum required parking spaces as outlined in sections 3.14 and 3.23. Sufficient open space for 

accommodating expected trucks and loading will be provided at the site. Further, the shop is 

expected to have room to accommodate the one bicycle rack as required by the Zoning By-law. 
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11.0 Conclusions 

This study has assessed the transportation impacts of the proposed Phase A industrial development 

located at Avonmore Road and CN rail tracks in the Township of South Stormont, United Counties of 

Stormont, Dundas, and Glengarry. The analysis herein regarding the proposed development has 

resulted in the following key findings: 

 

• Under existing conditions, the stop controlled minor connection of Avonmore Road at 

County Road 2 is operating at a LOS “D” or better in the p.m. peak hour. It was determined 

that signals are warranted under the existing 2021 traffic volumes, without considering 

COVID-19 volume adjustments. Given traffic volumes are only expected to increase into the 

future horizon years, signals were incorporated as part of future analysis. 

 

• Under existing conditions, the remaining study intersections are operating efficiently at a LOS 

“B” or better during the a.m. and p.m. peak hours.  

 

• The proposed industrial development is forecast to generate a total of 32 and 29 two-way 

trips during the weekday a.m. and p.m. peak hours, respectively. 

 

• Under 2035 future background operations, the study intersections are expected to operate 

efficiently at a LOS “C” or better during the a.m. and p.m. peak hours.  

 

• The intersection of County Road 2 and Avonmore Road was analyzed under two scenarios: 

two-way stop control and signal control. Under the two-way stop control scenario, the 

intersection is forecast to operate at a LOS “F” in the 2035 horizon year and better in earlier 

study horizons. However, given operations are quite adequate under stop-control through to 

the 2030 horizon, the timing for implementation of a traffic signal should be monitored by the 

Township and implemented as and when needed. 

 

• With a traffic signal, the intersection of County Road 2 and Avonmore Road is forecast to 

operate at a LOS “B” or better. These findings support the recommendation to provide 

signalization at the intersection of County Road 2 and Avonmore Road in future. At the 

intersection of County Road 2 and County Road 15, the eastbound through (a.m. peak) and 

westbound through (p.m. peak) are expected to operate near capacity in the respective 

peak hours. 

 

• Under the ultimate horizon 2035 total traffic conditions (includes site generated trips), the 

study intersections are projected to operate similarly to future background conditions at a 

LOS “C” or better during the a.m. and p.m. peak hours. Compared to 2035 future 

background conditions, a maximum control delay increment of 0.4s and volume-to-

capacity ratio increase of 0.02 at all study intersection is expected. Similar to future 

background conditions, at the intersection of County Road 2 and County Road 15, the 

eastbound through and westbound through movements are forecast to operate near 

capacity in the a.m. and p.m. peak hours, respectively. 

 

• A 15m northbound left-turn lane is warranted at the intersection of County Road 35 and 

Highway 401 EB ramps under the 2035 Future Total horizon year. The County may explore this 

initiative as a long term measure to improve traffic operations at the Moulinette Road and 

Highway 401 EB ramps intersection. 
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• It is acknowledged that subject to the buildout of the remaining industrial subdivision, road 

improvement requirements (i.e., traffic signals and turn lanes) will change and shall be 

confirmed by future Traffic Studies conducted to assess subsequent development Phases. 

 

• The proposed site accesses are projected to operate efficiently and safely without any issues 

related to sight-lines, corner clearance and access conflicts. The access will be designed to 

the industrial standards of the OPSD 350.010 as required by the Township of South Stormont 

“Site Plan & Subdivision Design Guidelines”. 

• The vehicle parking supply of 22 spaces satisfies the Township of South Stormont’s By-law 

parking requirements. Sufficient open space for accommodating expected trucks and 

loading will be provided at the site. Additionally, the required bicycle and loading spaces 

are provided for the development compared to the By-law requirements. 

In conclusion, the traffic generated from the proposed Phase A industrial development will not 

materially impact operations of the boundary road network. The Site Plan Application can be 

supported from a traffic operations perspective as the boundary road system is forecast to 

adequately accommodate the increase in traffic volumes attributable to the proposed 

development. 

Minor changes to the site plan will not materially affect the conclusions contained within this Study. 

Should you have any questions or require further information, please contact the undersigned. 

Respectfully submitted,  

 

C.F. CROZIER & ASSOCIATES INC.      

    
Peter Apasnore MASc., P.Eng., PTOE        

Project Engineer        
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