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Traffic Impact Study 

Walker - Redford Gravel Pit Expansion 

Municipality of West Grey 

P/N 23-3581 July 17, 2024 

 

1.0 Introduction 

Harold Sutherland Construction Ltd., a subsidiary of Walker Aggregates, is proposing to expand 

the existing Walker - Redford Gravel Pit which is located on 40.9 hectares (101 acres) of land at 

381679 Concession Road 4 in the Municipality of West Grey.  The existing pit is legally described 

as Lot 19, Concession 5 in the former Township of Bentick, Municipality of West Grey, County of 

Grey.   The expansion property is located immediately east of the north half of the existing pit 

property at 133832 Allan Park Road on the North ½ of Lot 20, Concession 5 and has an area of 

20.84 hectares (51.5 acres).  The site location is shown on Figure 1 on the following page.   

The existing Walker - Redford pit has a license limit of 100,000 tonnes per year.   With the 

expansion, it is proposed to increase the tonnage to a maximum of 300,000 tonnes per year.           

This study is intended to address policies and support an application for amendments to the 

Municipality of West Grey’s Zoning By-law, and the application under the Aggregate Resources 

Act (ARA) for a Class A, Category 3 gravel pit. 
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2.0 Context 

The market for the existing Walker – Redford Pit is generally the local rural area.  This includes 

the communities of Durham, Hanover and Walkerton which are located south of the pit along 

Grey Road 4.      

Trucks hauling material from the expanded pit area will use the existing access from Concession 

Road 4.  Most of the product produced by the pit will be hauled west along Concession Road 4 

to Grey Road 3, and the north or south on County Road 3 as needed.  Grey Road 3 is located 

about 1.2 km west of the pit, and Concession Road 4 is just under 5 km north of Grey Road 4.  

There is no posted speed limit on Concession Road 4, while Grey Road 3 and Grey Road 4 are 

both posted at 80 km/hr.    

The intersection of Grey Road 3 and Grey Road 4 is stop controlled in the north-south direction.   

Most of the trucks from the Walker - Redford pit that enter this intersection would be turning 

left or right from Grey Road 3.  Grey Road 4 carries much more traffic than Grey Road 3, so it is a 

higher volume intersection compared to other intersections along Grey Road 3.   Although it 

meets all applicable design standards, the accident rate at the intersection is higher compared 

to other intersections in the County.      

Concession Road 4 is paved from Grey Road 3 to just east of the entrance into the Walker -

Redford Pit and has a gravel surface to the east.   The asphalt appears to be in good condition, 

with a width of about 6.8 metres and gravel shoulders of between 0.6 and 1.0 metres wide.  

Between the pit and Grey Road 3 there are three existing entrances into residential properties, 

in addition to several farm field entrances.  

The gradient of Concession Road 4 is relatively flat across the frontage of the Walker – Redford 

Pit.  The sight distance to and from the pit entrance is about 440 metres to the east and 280 

metres to the west.  Traffic volumes on Concession Road 4 were observed to be very light.    

Grey Road 3 has an asphalt surface with of about 6.8 metres with shoulders of about 1.8 metres 

wide.  For traffic approaching from the north, the sight distance was measured to be about 255 

metres, while from the south it is about 900 metres.    

An application for another gravel pit on the south side of Concession Road 4 in Lot 20, 

Concession 4, was recently made by McLaughlin Farms.   The maximum annual tonnage is 

proposed for 100,000 tonnes and it would also use Concession Road 4 as the haul route to Grey 

Road 3.  Another pit has also been proposed by J.T. Excavating Ltd. on the north side of 

Concession Road 4 in Lot 22, Concession 5.   Truck traffic from that site will travel east on 

Concession Road 4 and then south on Mulock Road to Grey Road 4 so it will not add to the 

traffic on Road 4 generated by the Walker – Redford and McLaughlin pits.    
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3.0 Travel Demand 

3.1 Horizon Year and Time Period of Analysis 

It is assumed for the purposes of this study that the license for the expanded pit will be 

approved in 2025.  A study horizon of 10 years to 2035 has been used. 

3.2 Historic Traffic Volumes 

Staff from Grey County have provided traffic count data from 2014 to 2022 for the County 

Roads 3 and 4 at locations not far from the subject site.  This information is included in 

Appendix A and is summarized in Table 1.      

The Ministry of Transportation publishes traffic county data from 1988 to 2019 for Provincial 

Highways.  Highway 6 is the closest highway to the study area.  For the section of Highway 6 

north of Durham, the Average Annual Daily Traffic (AADT) was 4,200 vehicles in 2009, and 3,900 

vehicles in 2019.   For the section south of Durham, the AADT in 2009 was 6,150, and 6,350 in 

2019.   In between those years the AADT reached a high of 6,500 in 2014 and a low of 5,400 in 

2012.  This data shows that over the longer 10-year horizon, there was very little growth in the 

traffic volumes on Highway 6, which is not unexpected given the rural nature of this area and 

general lack of new development.    

 Table 1 – Grey Road 3 and 4 Historic AADT Volumes 

Year 

Location of Count 

#00304 
Grey Rd. 3 - 200 m 

north of Con. 8 

#00403 
Grey Rd. 4 – 400 m 

east of Rd. 28 

#00404 
Rd. 4 – 350 m east 

of Mulock Rd. 

2014 1200 9350 5500 

2015 1550 10550 5600 

2016 1800 9450 5600 

2017 1900 10000 5950 

2019 1650 9500 8050 

2020 2250 9850 5350 

2021 1950 9900 6300 

2022 1650 9450 5950 

 5-year Average 1880 9740 6320 

Avg. % increase 4.1% 0.1% 1.0% 
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3.3 Projected Background Traffic 

Although the traffic data from Grey County shows some increase in the traffic volumes from 

2014 to 2022, data from the MTO for Highway 6 shows little change from 2009 to 2019.  Given 

the fact that there is not much new development occurring in this area, this is not unexpected.  

The Grey County Growth Management Strategy Update from July of 2021 provides growth 

projections through to 2045.  From 2021 to 2046 the total population for Grey County is 

forecasted to increase to 127,130 people from 103,330, which is 0.83% per year. The number of 

permanent households in the Municipality of West Grey is forecasted to go from 5,410 in 2021 

to 6,250 in 2046, which is an increase of 0.58% per year.  For the purpose of this analysis, an 

increase of 1% per year was applied to the traffic on Grey Road 3, which is likely higher than will 

actually occur.  Applying the 1% annual increase to the 5-year average volume of 1880 vehicles 

per day as of 2022 results in about 1,940 vehicles in 2025 and 2,140 vehicles in 2035.      

3.4 Site Generated Traffic 

3.4.1 Traffic Volume 

Traffic volumes for the proposed operation were estimated in consideration of an assumed 

breakdown of the types of trucks which may be in use at this pit.  

The amount of material shipped from the site will vary from year to year depending on market 

conditions. However, it cannot exceed the maximum tonnage permitted by the Licence under 

the Aggregate Resources Act, which is 300,000 tonnes.   The annual average production is 

estimated to be 150,000 Tonnes.  Calculations for both the average and maximum tonnage are 

included in Appendix B. 

It is estimated that eighty percent of the annual tonnage is likely to be shipped from June 1st to 

November 30th each year due to reduced demand and half load restrictions in the winter and 

spring.  The traffic generated by the operation will be comprised primarily of trucks transporting 

the aggregate products from the pit to customers, with relatively small numbers of employee 

and service vehicles.   

The truck traffic generated by gravel pits and quarries tends to be distributed relatively evenly 

throughout the day.  While the hours of operation for the pit are to be between 7:00 am and 

7:00 pm, for the purpose of this analysis it is assumed that 90% of the daily volume will be 

shipped during the 10 hour period between 7:00 am and 5:00 pm.   

The traffic volume from the expanded pit with the increased tonnage is calculated to be 83 

vehicles per day or 8 vehicles per hour at the average annual production of 150,000 tonnes and 

167 vehicles per day or 17 vehicles per hour at the maximum annual production of 300,000 
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tonnes.    Allowing for an hourly peaking factor of 1.5 as a worst case, there could be a peak 

volume of up to 12 vehicles per hour based on average production and 25 vehicles based on 

maximum production.   

With the additional traffic from the proposed McLaughlin Pit factored in, the truck traffic could 

increase to 111 trips per day or 11 trips per hour if both pits are operating at an average 

production rate, and 222 trips per day or 22 trips per hour at the maximum production rate.   If 

an hourly peaking factor of 1.5 is applied, there could be 17 trips per hour on average and 33 

trips per hour maximum.   

3.4.2 Directional Distribution 

It is expected that almost all of the product from the Walker – Redford pit will be shipped west 

on Concession Road 4 to Grey Road 3.  From there, most of the traffic would likely travel south 

on Road 3 to Grey Road 4, and then either east or west towards Durham, Hanover or Walkerton.  

A smaller percentage of traffic may go north on Grey Road 3 to take product to rural areas 

where demand would be less.   

For analysis purposes, it was assumed that 20% of the truck traffic would travel north on Grey 

Road 3, with the 80% travelling south.   The estimated peak hour traffic volumes for average and 

maximum production (assuming a 1.5 peaking factor) with directional distribution for the 

turning movements from Concession Road 4 onto Grey Road 3 for both the Walker – Redford 

and McLaughlin pits are therefore as follows: 

Average Production: 17 trips per hour (round to 18) 

   2 trucks turning in from south (right) 

   1 truck turning in from north (left) 

   2 trucks turning out to south (left) 

   1 truck turning out to north (right) 

Maximum Production: 33 trips per hour (round to 34)  

   14 trucks turning in from south (right) 

   3 trucks turning in from north (left) 

   14 trucks turning out to south (left) 

   3 trucks turning out to north (right) 
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4.0 Evaluation of Impacts 

4.1 Methodology 

The intersection of Concession Road 4 and Grey Road 3 was evaluated using the methods 

described in the 7th Edition of the Highway Capacity Manual1 in order to determine the 

expected Level of Service for both existing and future traffic conditions.   The Level of Service 

definitions are included in Appendix C.  The traffic software program “HCS 2023” by McTrans 

was used to carry out the calculations.     

The objective of the analysis is to identify "problem" intersections and traffic movements.  For 

rural areas, "problem" intersections and movements are typically defined as those where a 

Level of Service “D” is incurred, meaning that motorists attempting to turn at intersections 

would experience longer delays.   

Generally, traffic impacts should be mitigated when site generated traffic creates or worsens a 

"problem" situation. 

4.2 Analysis 

In order to analyze the impact of the truck traffic turning at Grey Road 3, the background peak 

hour traffic volume on the road was assumed to be about 10% of the AADT volume.  This is 

probably slightly high as a 12 hour vehicle count from 2013 at the intersection of Grey Roads 3 

and 4 showed the peak hour traffic to be about 11% of the 12 hour volume.  Therefore, the 

peak hour volume would be 194 in 2025 and 214 in 2035.   It was also assumed that the 

directional split of the background traffic would be 50% in each direction.  

No traffic data is available for Concession 4, however during a site visit the volume was 

observed to be very low.  For analysis it was assumed that the two-way volume would be 10 

vehicles in the peak hour plus the volume generated by the existing Walker - Redford pit at a 

limit of 100,000 tonnes per year.  That volume was calculated to be up to 8 trips per hour using 

the same methodology described in Section 3.4.1.      

At unsignalized intersections, the Level of Service analysis is specific to traffic that has to come 

to a stop at an intersection to make a turning movement or to wait for other vehicles to turn.  

When there are no additional lanes for specific turning movements, it applies to all of the traffic 

proceeding in that direction, since a vehicle waiting to turn left would delay any vehicles queued 

behind that vehicle.         

 
1 Highway Capacity Manual 7th Edition, National Academies of Science, Engineering and Medicine, 2022.   
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The analysis was completed for only the Maximum Production scenario.  It is expected that in 

most years the maximum production rate would not be achieved, so the actual impact will be 

less than what has been calculated in this analysis.   

The calculation sheets from the HCS 2023 analysis can be found in Appendix D.  Tables 2, 3 and 

4 show the results of the HCS 2023 calculations for the Concession Road 4 / Grey Road 3 

intersection, for both the 2025 and 2035 background traffic conditions.   Table 2 shows the 

results for only the 2025 background traffic without the gravel pit in operation.   

 Table 2 – Level of Service - 2025 background with existing pit traffic 

Direction 
Maximum Production 

Delay (s) Level of Service 

Southbound 0.2 A 

Northbound 0.2 A 

Westbound 10.5 B 

Eastbound 9.7 A 

 

 Table 3 – Level of Service – 2025 with expanded pit traffic 

Direction 
Maximum Production 

Delay (s) Level of Service 

Southbound 0.4 A 

Northbound 0.1 A 

Westbound 12.8 B 

Eastbound 9.8 A 

 

 Table 4 – Level of Service – 2035 with pit expanded pit traffic 

Direction 
Maximum Production 

Delay (s) Level of Service 

Southbound 0.4 A 

Northbound 0.1 A 

Westbound 13.3 B 

Eastbound 9.9 A 
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By comparing the calculated delays shown in Tables 3 and 4, it can be seen the truck traffic from 

the pit expansion and the proposed McLaughlin pit will have a negligible impact on the delay at 

the intersection.  The most critical turning movement is for westbound, left turns, and the 

calculated delay is expected to go from 10.5 seconds under existing conditions to 13.3 seconds 

in 2035 with the expanded pit in operation.   In all cases the intersection is expected to continue 

operating at a good Level of Service even with the additional truck traffic. 

4.3 Turning Lane Warrants 

As per Section 3.4.2, the cumulative traffic generation (including the proposed McLaughlin Pit) 

under maximum demand is estimated to be no more than 34 trucks per hour, which would be 

17 trucks entering and 17 leaving.  It is estimated that about 20% of the trucks could be going to 

and coming from the north, which means about 3 or 4 trucks per hour would be making a left 

turn from Grey Road 3 onto Concession 4 when going to the pit.   

The volume of traffic turning left onto Concession 4 from would could represent less than 5% of 

the 2035 advancing traffic volume assuming an hourly peak of about 107 vehicles in one 

direction.  Referring to the Ministry of Transportation’s warrant graphs for Left Turn Lanes it can 

be seen that using a design speed of 100 km/hr there is no warrant for a left turn lane with the 

volumes being this low.   Even if there were 17 trucks per hour turning left, a left turn lane 

would not be warranted given the background traffic volumes on County Road 3.  The MTO 

Warrant Graphs can be found in Appendix E.   

The Ontario Ministry of Transportation does not have any warrants for when right turn 

treatments are required, however per Cottrell2 (1982), turning lanes are not required until the 

turning volume is at least 40 vehicles per hour, and a taper isn’t recommended until the volume 

reaches 20 vehicles per hour.  On this basis it is concluded that a right turn lane or taper is not 

warranted at this intersection.   The warrant graph for this can be found in Appendix E.   

4.4 Sight Distance Considerations 

With no speed limit posted on Concession 4, it is assumed to be 80 km/hr.  In rural areas, design 

speeds are typically set at 20 km/hr over the speed limit unless circumstances dictate something 

lower. For vehicles approaching from the west, the road is relatively flat and straight, so it is 

reasonable to apply a design speed of 100 km/hr.   Vehicles approaching from the east are on a 

gravel road until the Walker-Redford entrance which would probably result in the speed being a 

bit lower than for the paved portion.      

 
2 Cottrell, B.H. JR, Guidelines for Treatment of Right-turn Movements on Rural Roads, Transportation Research 

Record 855, 1982. 
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As a minimum, the available sight distance should exceed the minimum Stopping Sight Distance 

criteria as described in the Ministry of Transportation Geometric Design Standards for Ontario 

Highways.  For a design speed of 100 km/hr the Minimum Stopping Sight Distance is 185 

metres.  As noted in Section 2.0, the available sight distance is about 280 metres to the west 

and 440 metres to the east which exceed the Stopping Sight Distance criteria.    The entrance 

location is therefore considered to be safe.  

The available sight distances on Grey Road 3 at the County Road 4 intersection exceed the 

minimum requirement for a 100 km/hr design speed.     

4.5 Concession Road 4 

As noted in Section 2.0 Concession 4 is paved from Grey Road 3 to the entrance to the Redford 

Pit.  The road appears to be in a reasonably good structural condition so in our opinion there is 

no reason for any additional improvements.   

4.6 Grey Road 3 / Grey Road 4 Intersection 

As noted in Section 2.0, historically there has been a higher accident rate the intersection of 

Grey Road 3 and Grey Road 4 than at other County Road intersections.  Because of this, an 

increased volume of trucks turning from or onto Grey Road 3 would normally be a concern.  In 

order to make the intersection safer, the County is currently constructing a roundabout at the 

intersection which will eliminate the stop controls and reduce vehicle speeds.    Implementation 

of the roundabout will eliminate the safety issues that currently exist at the intersection.   

Construction is expected to be completed before the fall of 2024 and once it is in operation it 

will eliminate any safety concerns caused by the increased truck traffic.   

5.0 Conclusions and Recommendations 

Based on our research and analysis, we conclude the following: 

 At the maximum licensed tonnage for the proposed aggregate extraction operation, the 

proposed Walker – Redford Pit Expansion could generate an average of 125 trips per 

day from May to November.  It is estimated that this volume could result in a peak hour 

volume of up to 12 trips per hour (6 in / 6 out).    

 Trucks from the expanded pit will use Concession 4 to access Grey Road 3.  Most trucks 

would likely head south to Grey Road 4 with a smaller percentage going north.   

 Trucks turning at the intersection of Concession Road 4 and Grey Road 3 are expected 

to be able to do so without experiencing any delays, both in the existing (2025) and 
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future (2035) background traffic conditions.  The intersection will continue to operate at 

a good Level of Service.   

 The combination of the volume of trucks turning onto Concession 4 from Grey Road 3 

and the background traffic volume on Grey Road 3 is not sufficient to warrant any 

auxiliary turning lanes.  

 Concession 4 is paved between Grey Road 3 and the pit entrance and no further 

improvements are recommended at this time.      

 The roundabout at the intersection of Grey Road 3 and Grey Road 4 that is currently 

being built will greatly improve the safety of the intersection and eliminate any 

concerns with increased truck traffic at this location.   

 There are no recommendations within this Traffic Impact Study that impact the ARA Site 

Plan. 

All of which is respectfully submitted, 

SKELTON, BRUMWELL & ASSOCIATES INC. 

 

per: 

   

 

Scott W. Brumwell, P. Eng 

President 
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Level of Service at Unsignalized Intersections 

 

The assessment of unsignalized intersections is based on the methods described in the "Highway 
Capacity Manual 2010", published in 2010 by the Transportation Research Board. 
 

The term "Level of Service" is often used to assist in clarifying the arithmetic analysis associated with 
traffic engineering.  "Level of Service" implies a qualitative measure of traffic flow at an intersection, and 
is dependent upon vehicle delay and vehicle queue lengths at the approaches.  The Level of Service can 
be determined based on the ratio between traffic volumes and approach capacity or "V/C" ratio.  The 
following table describes the characteristics of each level: 
 

Level of 

Service 

Description Control   

Delay 

(sec) 

A Little or no traffic delay occurs.  Approaches appear open, turning 

movements are easily made, and drivers have freedom of 

operation. 

≤10 

B Short traffic delays occur.  Many drivers begin to feel somewhat 

restricted in terms of freedom of operation. 

10 to 15 

C Average traffic delays occur.  Operations are generally stable, but 

drivers emerging from the minor street may experience difficulty in 

completing their movement.  This may occasionally impact on the 

stability of flow on the major street. 

15 to 25 

D Longer traffic delays occur.  Motorists emerging from the minor 

street experience longer delays in making turns.  Drivers on the 

major street will experience congestion and delay as drivers 

emerging from the minor street interfere with the major through 

movements. 

25 to 35 

E Very long traffic delays occur.  Operations approach the capacity of 

the intersection. 

35 to 50 

F Saturation occurs, with vehicle demand exceeding the available 

capacity.  Extremely long traffic delays occur. 

>50 



 

 

Level of Service for Class II, Two Lane Roadways 

 

The assessment of Two-Lane Roadways is based on the methods described in the "Highway Capacity 
Manual 2010", published in 2010 by the Transportation Research Board. 
 

The term "Level of Service" is often used to assist in clarifying the arithmetic analysis associated with 
traffic engineering.  "Level of Service" implies a qualitative measure of traffic flow on a roadway, and for 
a Class II two lane roadway is dependent upon the percent time-spent-following other vehicles.    The 
following table describes the characteristics of each level: 
 

Level of 

Service 

Description % Time Spent 

Following 

A Highest quality of traffic service, where motorists are generally able to 

travel at their desired speed.  Motorists will not be delayed in platoons for 

more than 40 percent of their travel time.   A maximum flow rate of 490 

cars/ hour total in both directions can be achieved with base conditions.  

≤ 40 

B The demand for passing to maintain desired speeds becomes more 

significant.  Drivers will not be delayed in platoons for more than 55 

percent of their travel time.  A flow rate of up to 780 cars / hour total for 

both directions with base conditions can be achieved.     

> 40 to 55 

C There are noticeable increases in platoon formation, platoon size and 

frequency of passing impediments.  Motorists will not be delayed in 

platoons for more than 70% of their travel time.   A total flow rate of 1,190 

cars / hour can be achieved with base conditions.    

> 55 to 70 

D Unstable traffic flow where passing is extremely difficult.  Drivers will not 

be delayed in platoons for more than 85 percent of their travel time.  

Maximum flow rates of up to 1,830 cars / hour total in each direction can 

be achieved under base conditions.  

> 70 to 85 

E Passing is virtually impossible and platooning is very intense, with drivers 

being delayed in platoons for more than 85 percent of their travel time.  

The highest volume attainable would generally be up to 1,700 cars / hour 

in one direction and 3,200 cars / hour total for both directions.    

> 85 
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