
 

June 15, 2015  via email: sam@greenwoodconst.ca 
 CCTA File 114239 
 
Sam Greenwood 
Greenwood Aggregates 
205467 County Road 109 
Amaranth, ON   L9W 0V1 
 
 
Re: Proposed Violet Hill Gravel Pit, Town of Mono 
 Traffic Review 
 
Dear Mr. Greenwood: 

As requested, we have reviewed the proposed Violet Hill pit development plan from a transportation 
perspective, addressing the site access, site traffic volumes, and the potential impacts to the adjacent 
road system.  Our findings are detailed below. 

Proposed Pit Development 

Site Location 

The development site is located on the south side of Highway 89 between 3rd Line East and 4th Line 
East in the Town of Mono, Dufferin County.  As illustrated in Figure 1, the site is bounded by each of 
the noted roads and is also bisected by 30 Sideroad.  The site constitutes part lots 30, 31 and 32 of 
Concession 4 

Site Plan 

The proposal calls for a licensed gravel extraction operation.  The area to be licensed is 149.4 
hectares, to be extracted in a number of phases.  The proposed annual extraction limit is 1,000,000 
tonnes, although actual extraction is expected to be less (the 1,000,000 tonne limit is to allow for large 
construction projects in the immediate area). 

Site Access 

Direct access to Highway 89 is proposed to serve the site, to be located approximately 380 metres 
west of 4th Line East (measured centre to centre).  The proposed access location is illustrated in Figure 
2. 
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In considering future volumes, notwithstanding the recent decrease in traffic levels, an increase of 1% 
per year has been assumed to ensure a conservative approach.  The resulting total volumes for 2020 
and 2025 (including consideration for traffic to be generated by the Violet Hill Pit) are illustrated in 
Figure 7 and Figure 8 respectively.  As previously noted, the site is expected to generate 25 truck trips 
to the site and 25 truck trips from the site during each peak hour. 

Traffic Impacts 

The traffic operations of the site access have been reviewed based on the projected traffic volumes 
and considering a simple access configuration (1 lane in and 1 lane out operating under stop control).  
The results of the analysis are summarized in Table 2 whereas detailed operational worksheets are 
provided in Appendix B.  Average delays (seconds), levels of service and volume to capacity ratios are 
provided for the critical, stop controlled movement (exit from the pit).  Level of service (LOS) A 
corresponds to the best operating condition with minimal delays whereas LOS F corresponds to poor 
operations resulting from high intersection delays.  A volume to capacity ratio of 1.0 or greater 
indicates that the intersection is operating at or above capacity.  As noted, excellent levels of service 
and minimal delays are expected – the additional traffic generated by the proposed pit will have 
minimal overall impacts to the operations of the road network. 

Table 2: Site Access Operations  

Intersection & Horizon Year Control 
AM Peak Hour PM Peak Hour 

delay LOS v/c delay LOS v/c 

Site Access  
& Highway 89 2020 stop 11 B 0.04 11 B 0.04 

Site Access  
& Highway 89 2025 stop 13 B 0.05 13 B 0.06 

 

In considering the overall operations along Highway 89, the 2025 traffic projections yield peak hour 
peak directional volumes in the order of 400 to 500 vehicles (the maximum volumes per direction occur 
during the PM peak hour).  For a provincial highway reflective of Highway 89, the assumed planning 
capacity is 900 to 1100 vehicles per hour per lane.  As such, the future volumes will remain well below 
the theoretical planning capacity and hence the additional traffic to be generated by the pit can be 
readily accommodated. 

Road System Improvements 

Operational Improvements 

As the operational assessment indicates that the site access intersection will provide acceptable levels 
of service and delay under the assumed intersection configuration (1 lane in and 1 lane out) and 











Violet Hill Pit Traffic Review Figure

Site Location 1
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Source: Google Maps



Violet Hill Pit Traffic Review Figure

Site Concept & Access 2

Highway 89

30 Sideroad



Violet Hill Pit Traffic Review Figure

4th Line East  & Highway 89 Intersection 3

Looking east along Highway 89 from 
the intersection at 4th Line East.  

The sight lines to/from the east are 
limited to approximately 150 metres 
due to the combined horizontal and 
vertical curve on the highway.

For a design speed of 100 km/h (20 
km/h over the posted speed of 80 
km/h for major roads), the minimum 
stopping sight distance requirement is 
185 metres and the minimum turning 
sight distance is 375 metres.  As such, 
the existing conditions do not satisfy 
the minimum standards and thus truck 
access via this intersection is not 
recommended.

SITE
Source: Dufferin Maps

Area of combined horizontal and 
vertical curves on Highway 89 just 
east of 4th Line East

Source: Google Maps





Violet Hill Pit Traffic Review Figure

Highway 89 at Proposed Access 5

Looking east along Highway 89 from 
the proposed site access.  

Looking west along Highway 89 from 
the proposed site access.  

Source: Google Maps

Proposed Access

Proposed Access









Violet Hill Pit Traffic Review Figure

Sight Lines at Proposed Access 9

N

Looking east along Highway 89 from 
the proposed site access.  

Sight distance = 470 metres
(limited by horizontal & vertical 
alignment)

Looking west along Highway 89 from 
the proposed site access.

Sight distance =  280 metres
(limited by horizontal & vertical 
alignment)

Source: Dufferin Maps
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Traffic Data 



HWY 10 @ E JCT HWY 89-PRIMROSE

Southwest

31-Oct-2013Count Date:Count Day: Thursday165200000Intersection ID:

 54

 11

 197

 23

 31

 30

 54

 33

 425

 33

 226

 226

 4:00 pm

 2:00 pm

 289

 141

 11

 269

 20

 53

 28

 12  7

 108

 6

 39

MD Peak End:

 26%

 17%

 0%

 15%

 5%

 9%

 13%

 18%

 9%

 17%

 4%
 14%

Total vehicles

Trucks%

Trucks%

Total vehicles

Ped.

Ped.

Ped.

Ped.

 0

 0

 0

 0

 389

 201

 356

 37

10

E JCT HWY 89-PRIMROSE

 9:00 am

 333

 108

 32

 168

 26

 37

 53

 35

 13

 109

 25

 64

AM Peak End:

 28%

 17%

 13%

 43%

 4%

 0%

 6%

 8%

 19%

 16%

 8%

 18%

Trucks%

Total vehicles

Trucks%

Total vehicles

Ped.

Ped.

Ped.

Ped.

 0

 0

 0

 0

 83

 158

 450

 312

10

E JCT HWY 89-PRIMROSE

PM Peak End:

 17%

 9%

 11%

 39%

 13%

 10%
 7%

 0%

 19%

 33%

 12%

 8%

Total Vehicles

Trucks%

Trucks%

Total vehicles

 83

 268

 139

 458

 1,218

 75

 436

 202

 2,708

 140

 1,239

 2,347

Total Count
 0
Ped.

Ped.
 0

Ped.
 0

Ped.
 4

 9 hours

 14%

 12%

 14%

 13%

 17%

 3%

 15%

 1%

 10%

Total vehicles

Trucks%

Trucks%

Total vehicles

 16%

 10%

 14%

 417

 1,758

 3,073

 4,065

E JCT HWY 89-PRIMROSE

10

 0

 0

 0

 1
Ped.

Ped.

Ped.

Ped.

 77

 303

 310

 653

10

E JCT HWY 89-PRIMROSE



HWY 89 @ DUFFERIN RD 18-AIRPORT RD

Southwest

31-Oct-2012Count Date:Count Day: Wednesday386400000Intersection ID:

 15

 35

 238

 28

 16

 63

 29

 96

 29

 29

 174

 13

 4:15 pm

 2:00 pm

 15

 135

 29

 13

 58

 11

 80

 23

 18

 144

 23

 17

MD Peak End:

 12%

 25%

 13%

 18%

 3%

 15%

 33%

 24%

 3%

 0%

 4%
 28%

Total vehicles

Trucks%

Trucks%

Total vehicles

Ped.

Ped.

Ped.

Ped.

 0

 1

 0

 0

 180

 164

 112

 110

89

DUFFERIN RD 18-AIRPORT 
RD

 8:15 am

 45

 135

 18

 14

 40

 8

 137

 36

 28

 126

 17

 29

AM Peak End:

 18%

 20%

 3%

 11%

 2%

 14%

 4%

 18%

 22%

 13%

 30%

 0%

Trucks%

Total vehicles

Trucks%

Total vehicles

Ped.

Ped.

Ped.

Ped.

 0

 0

 0

 0

 75

 171

 211

 176

89

DUFFERIN RD 18-AIRPORT 
RD

PM Peak End:

 13%

 6%

 7%

 7%

 13%

 13%
 10%

 3%

 0%

 24%

 11%

 0%

Total Vehicles

Trucks%

Trucks%

Total vehicles

 205

 826

 227

 200

 1,307

 210

 203

 640

 177

 231

 1,351

 189

Total Count
 0
Ped.

Ped.
 4

Ped.
 0

Ped.
 0

 10 hours

 9%

 11%

 19%

 11%

 10%

 4%

 5%

 7%

 8%

Total vehicles

Trucks%

Trucks%

Total vehicles

 13%

 7%

 20%

 1,081

 1,759

 1,215

 1,711

DUFFERIN RD 18-AIRPORT 
RD

89

 0

 1

 0

 0
Ped.

Ped.

Ped.

Ped.

 160

 231

 91

 283

89

DUFFERIN RD 18-AIRPORT 
RD
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Appendix B: 
Traffic Operations 



HCM Unsignalized Intersection Capacity Analysis Total Traffic 2020 AM
1: Site Access & Hwy 89

1/8/2015 Synchro 8 Report
Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 305 6 19 260 6 19
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 321 6 20 274 6 20
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 327 638 324
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 327 638 324
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 99 97
cM capacity (veh/h) 1232 434 717

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 327 294 26
Volume Left 0 20 6
Volume Right 6 0 20
cSH 1700 1232 620
Volume to Capacity 0.19 0.02 0.04
Queue Length 95th (m) 0.0 0.4 1.0
Control Delay (s) 0.0 0.7 11.1
Lane LOS A B
Approach Delay (s) 0.0 0.7 11.1
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Total Traffic 2020 PM
1: Site Access & Hwy 89

1/8/2015 Synchro 8 Report
Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 390 6 19 480 6 19
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 411 6 20 505 6 20
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 417 959 414
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 417 959 414
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 98 97
cM capacity (veh/h) 1142 280 639

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 417 525 26
Volume Left 0 20 6
Volume Right 6 0 20
cSH 1700 1142 489
Volume to Capacity 0.25 0.02 0.05
Queue Length 95th (m) 0.0 0.4 1.3
Control Delay (s) 0.0 0.5 12.8
Lane LOS A B
Approach Delay (s) 0.0 0.5 12.8
Approach LOS B

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Total Traffic 2025 AM
1: Site Access & Hwy 89

1/8/2015 Synchro 8 Report
Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 320 6 19 270 6 19
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 337 6 20 284 6 20
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 343 664 340
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 343 664 340
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 98 97
cM capacity (veh/h) 1216 419 702

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 343 304 26
Volume Left 0 20 6
Volume Right 6 0 20
cSH 1700 1216 604
Volume to Capacity 0.20 0.02 0.04
Queue Length 95th (m) 0.0 0.4 1.0
Control Delay (s) 0.0 0.7 11.2
Lane LOS A B
Approach Delay (s) 0.0 0.7 11.2
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 39.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Total Traffic 2025 PM
1: Site Access & Hwy 89

1/8/2015 Synchro 8 Report
Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 410 6 19 505 6 19
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 432 6 20 532 6 20
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 438 1006 435
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 438 1006 435
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 98 97
cM capacity (veh/h) 1122 262 621

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 438 552 26
Volume Left 0 20 6
Volume Right 6 0 20
cSH 1700 1122 468
Volume to Capacity 0.26 0.02 0.06
Queue Length 95th (m) 0.0 0.4 1.4
Control Delay (s) 0.0 0.5 13.2
Lane LOS A B
Approach Delay (s) 0.0 0.5 13.2
Approach LOS B

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15
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