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Executive Summary 
 

C.F. Crozier & Associates Inc. (Crozier) has been retained by Guelph Watson Holdings Inc. (the 

Applicant) to prepare a Transportation Impact Study (TIS) in support of the proposed mixed-use 

development for the site located at 115 Watson Parkway North in the City of Guelph. 

Under the 2023 Existing conditions all study intersections are expected to continue performing 

optimally with a Level of Service “C” or better during the a.m. and p.m. peak hours, except Watson 

Parkway North at Starwood Drive operating at LOS “E” during the p.m. peak hour. 

This study considered three horizon periods the expected buildout year of 2025, 2030 for five years 

after build-out, and 2035 for 10-years after buildout. These years were used to assess the impact of 

the trips generated by the development on surrounding intersections, per correspondence with the 

City of Guelph. 

Under the 2035 Future Background conditions, most of the study intersections operate with a LOS of 

“C” or better during the a.m. and p.m. peak period. Watson Parkway North at Starwood and 

Watson Parkway North at York Road are expected to operate at LOS “F”.  

The proposed development is expected to generate 471 and 623 new two-way trips during the 

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

There is minimal change in the LOS values between the Future Background and Future Total 

conditions. The intersections are expected to operate at LOS “D” or better during the a.m. and p.m. 

peak hours. While Watson Parkway North at Starwood and Watson Parkway North at York Road is still 

anticipated to operate at LOS “F”. 

A signal warrant was conducted at Watson Parkway North at Starwood Drive. It was warranted for 

the 2025 Future Total conditions. Therefore, it is recommended that the intersection of Watson 

Parkway North at Starwood Drive, be converted from stop-controlled to signalized when the 

conversion from a T-intersection to a four-legged intersection with the site access is completed. The 

LOS of the intersection is projected to improve from LOS “F” to “D” under the 2035 Future Total 

conditions after signalization.  

A dual left-turn lane on the eastbound approach at the intersection of Watson Parkway North at 

York Road was tested and it improved the intersection LOS at Watson Parkway North at York Road 

from “F” to “E” during the p.m. peak hour.  

Per the old the City of Guelph Zoning By-Law (1995) 14864, the number of required parking spaces is 

1435. The development has proposed 1232 spaces and therefore has a deficit of 233 spaces. This 

deficit can be justified since the old parking By-Law is conservative with the parking rates. According 

to the new City of Guelph Zoning By-Law (2023) 20790, the number of required parking spaces is 

1232 while the development has proposed 1232 spaces and therefore meets the minimum 

requirements while being below the maximum requirements. 

 

The existence of local transit, planned cycling facilities, combined with the provision of pedestrian 

infrastructure at the Site and the availability of several Transportation Demand Management options 

for the development are expected to reduce single-occupant vehicle trips on the study roads.  

 

Based on the analysis contained within this report, the proposed mixed-use building development at 

115 Watson Parkway North in the City of Guelph can be supported from the transportation 

operations perspectives.  



Guelph Watson Holdings Inc.  Transportation Impact Study  

115 Watson Parkway North, City of Guelph   November 2023 

 

 
 

C.F. Crozier & Associates Inc.  iv 

Project No. 2358-6526 

TABLE OF CONTENTS 

1.0 INTRODUCTION .................................................................................................................................. 1 

2.0 DEVELOPMENT PROPOSAL ................................................................................................................. 1 

3.0 EXISTING CONDITIONS ...................................................................................................................... 1 

3.1 Development Lands .................................................................................................................... 1 

3.2 Study Roadways .......................................................................................................................... 4 

3.3 Study Intersections ...................................................................................................................... 4 

3.4 Traffic Data ................................................................................................................................... 5 

3.5 Traffic Modelling .......................................................................................................................... 5 

3.6 Intersection Operations .............................................................................................................. 6 

4.0 FUTURE BACKGROUND CONDITIONS ................................................................................................ 9 

4.1 Horizon Years ............................................................................................................................... 9 

4.2 Traffic Growth Rates .................................................................................................................... 9 

4.3 Background Developments ....................................................................................................... 9 

4.4 Intersection Operations ............................................................................................................ 13 

5.0 SITE GENERATED TRAFFIC ................................................................................................................. 18 

5.1 Trip Generation .......................................................................................................................... 18 

5.2 Trip Distribution and Assignment .............................................................................................. 18 

6.0 FUTURE TOTAL CONDITIONS ............................................................................................................. 22 

6.1 Study Horizons ........................................................................................................................... 22 

6.2 Intersection Operations ............................................................................................................ 22 

7.0 TRAFFIC CONTROL SIGNAL WARRANTS .......................................................................................... 28 

8.0 RECOMMENDATIONS ....................................................................................................................... 29 

8.1 Background Conditions ............................................................................................................ 29 

8.2 Signalization of Watson Parkway North at Starwood Drive/Site Access .............................. 29 

8.3 Watson Parkway North at York Road ...................................................................................... 31 

8.3.1 Double Left-Turn Lane ................................................................................................................. 31 

9.0 SITE ACCESS REVIEW ........................................................................................................................ 32 

9.1 Vehicle Maneuvering Diagram ............................................................................................... 32 

9.2 Corner Clearance ..................................................................................................................... 32 

9.3 Sight Distance Analysis ............................................................................................................. 33 

10.0 PARKING REVIEW ............................................................................................................................. 36 

10.1 Zoning By-Law Parking Requirements ..................................................................................... 36 

10.2 Bicycle Parking Requirements ................................................................................................. 37 

  



Guelph Watson Holdings Inc.  Transportation Impact Study  

115 Watson Parkway North, City of Guelph   November 2023 

 

 
 

C.F. Crozier & Associates Inc.  v 

Project No. 2358-6526 

11.0 TRANSPORTATION DEMAND MANAGEMENT (TDM) ....................................................................... 38 

11.1 Existing Transit and Active Transportation Facilities ............................................................... 38 

11.2 Cyclist Facilities ......................................................................................................................... 39 

11.3 Pedestrian Facilities .................................................................................................................. 39 

12.0 CONCLUSION ................................................................................................................................... 40 

 

 
  



Guelph Watson Holdings Inc.  Transportation Impact Study  

115 Watson Parkway North, City of Guelph   November 2023 

 

 
 

C.F. Crozier & Associates Inc.  vi 

Project No. 2358-6526 

LIST OF TABLES 

 

Table 1:  Comparison Between Historical and 2022 Traffic Volumes 

Table 2:  2023 Existing Conditions 

Table 3:  2025 Future Background Operations 

Table 4:  2030 Future Background Conditions 

Table 5:  2035 Future Background Conditions 

Table 6:  ITE Trip Generation 

Table 7:  Trip Distribution for Passenger Vehicles 

Table 8:  2025 Future Total Conditions 

Table 9:  2030 Future Total Conditions 

Table 10:  2035 Future Total Conditions 

Table 11:  2035 Future Total Conditions with Signalization 

Table 12: Double Left-Turn Lane Recommendation 

Table 13:  Minimum Spacing Requirement 

Table 14:  Sight Distance Analysis 

Table 15:  City of Guelph Zoning By-Law Vehicle Parking Requirement (1995-14864) 

Table 16:  City of Guelph Zoning By-Law Vehicle Parking Requirement (2023-20790) 

Table 17:  Bicycle Parking Requirements 

 

  



Guelph Watson Holdings Inc.  Transportation Impact Study  

115 Watson Parkway North, City of Guelph   November 2023 

 

 
 

C.F. Crozier & Associates Inc.  vii 

Project No. 2358-6526 

LIST OF APPENDICES 

Appendix A:  Correspondence 

Appendix B:  Relevant Map Excerpts 

Appendix C: Traffic Data  

Appendix D: LOS Definitions 

Appendix E: Detailed Capacity Analysis  

Appendix F: ITE Trip Generation Manual 11th Edition 

Appendix G: Transportation Tomorrow Survey Results 

Appendix H: Relevant Zoning By-Law 

Appendix I: Transit Maps 

Appendix J:  Signal Warrants 

Appendix K: Vehicle Maneuvering Diagrams  

Appendix L: TAC Excerpts 

 

 

LIST OF FIGURES 

 

Figure 1:  Concept Plan ................................................................................................................... 2 

Figure 2:  Site Location ..................................................................................................................... 3 

Figure 3:  2023 Existing Conditions ................................................................................................... 8 

Figure 4:  Background Development: North of Railway Trip Assignment .................................. 11 

Figure 5:  Background Development: York Elizabeth Trip Assignment ...................................... 12 

Figure 6:  2035 Future Background Conditions ............................................................................ 17 

Figure 7:  Site Trip Distribution ........................................................................................................ 20 

Figure 8:  Site Trip Assignment........................................................................................................ 21 

Figure 9:  2035 Future Total Conditions ......................................................................................... 27 

Figure 10:  Sight Distance ................................................................................................................ 35 

 



Guelph Watson Holdings Inc.  Transportation Impact Study  

115 Watson Parkway North, City of Guelph   November 2023 

 

 

C.F. Crozier & Associates Inc.  Page 1 of 41 

Project No. 2358-6526 

1.0 Introduction 
 

C.F. Crozier & Associates Inc. (Crozier) was retained by Guelph Watson Holdings Inc. to undertake a 

Transportation Impact Study (TIS), for the proposed mixed-use development located at 115 Watson 

Parkway North in the City of Guelph. The purpose of this study is to assess the impacts of the 

proposed development on the boundary road network and to recommend required mitigation 

measures, if warranted.  

The study has been completed in accordance with the agreed upon Terms of Reference (ToR) with 

the City of Guelph (City) staff. Correspondence from the City is included in Appendix A. 

 

2.0 Development Proposal  
 

Based on the concept plan prepared by Turner Fleischer Architects as illustrated in Figure 1, we 

understand the elements envisioned for this development include a total site area of 6.44 ha, three 

development blocks with a total of 873 apartments units and 197 town house units. Block 1 contains 

buildings A and B with 10 and 12-storeys of mixed-use residential buildings, respectively and 959.4 m2 

of ground level commercial space. Block 2 contains buildings B and C with 12 and 14-storeys mixed-

use residential buildings, respectively and 1858.8 m2 of ground level commercial space. Block 3 

contains 2-storey and 3-storey townhouses. The site will provide 1232 vehicular parking spaces in 

total for all blocks.  

 

3.0 Existing Conditions 
  

The following section provides a description of the study area from a transportation context, as well 

as a transportation operations analysis of the study road network.  

 

3.1 Development Lands 

 

The subject lands cover an area of approximately 6.44 ha and currently consists of vacant lands. 

The subject property (115 Watson Parkway North) is bounded by Watson Parkway North to the north 

and west, a storm pond to the south, and Watson Road North and an apartment building to the 

east. The site location and surrounding area are illustrated in Figure 2.  

 

  



• Please provide details of any planned roadway or transit improvements in the surrounding 

study area within the horizon years, if there are any. See above comments.  

 

Please let us know if there are any questions or concerns. 

 

Kind regards, 

Ariel 

 

 

 

  

Ariel Yerushalmi | Engineering Intern 

2800 High Point Drive, Suite 100 | Milton, ON L9T 6P4 

T: 905.875.0026 

 

Crozier Connections:       

Read our latest news and announcements here. 

This email was sent on behalf of C.F. Crozier & Associates Inc. and may contain confidential and/or privileged information for 

the sole use of the intended recipient.  If you have received this email in error, please contact the sender and delete all copies. 

Any review or distribution by anyone other than the intended recipient is strictly prohibited.  

----------------------------------------- 

This e-mail message (including attachments, if any) is intended for the use 

of the individual to whom it is addressed and may contain information that is 

privileged and confidential. If you are not the intended recipient, you are 

notified that any dissemination, distribution or copying of this 

communication is strictly prohibited. If you have received this communication 

in error, please notify the sender and erase this e-mail message immediately. 

 

----------------------------------------- 

This e-mail message (including attachments, if any) is intended for the use 

of the individual to whom it is addressed and may contain information that is 

privileged and confidential. If you are not the intended recipient, you are 

notified that any dissemination, distribution or copying of this 

communication is strictly prohibited. If you have received this communication 

in error, please notify the sender and erase this e-mail message immediately. 

 

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.cfcrozier.ca_news_-3Futm-5Fsource-3Demail-2Bsignature-26utm-5Fmedium-3Demail-26utm-5Fcampaign-3Demail-5Fsignature-5Fnews&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=PDqlcsvAgwVujJJ66m0dXmpdDcGfbkIfSDfO40OkD4E&e=


W
A

T
S

O
N

 R
O

A
D

WATSON    PARKWAY

44.912(P,P2)

(M)
175.998(P)

(M)

150.
000(

P)

N26°
39'2

0"E

(M)

79.2
61(P

)

N26°
39'2

0"E

(M
)

1
6
0
.0
0
0
(P
)

(M)

(P,P1&SET)

9
0.142(P

,P
1)

20.117

5.182
(SET)

(SET)

1
0
1
.9
8
3(M

)

1
0
2
.0
0
(P
)

6
5
.8
8
8
(P
)

6
5
.8
9
3

N44°17'10"E(P,P1)

(PROP)

1
2
6
°4
3
'1
5
"

(P
,P
2
&
S
ET)

74.812(M)
74.798(P1)

3
0
.0
0
0
(P
1
&
S
E
T)

N12°57'00"E

(M
)

(P,P1&SET)

(P,P1&SET)

(P,P1&M)

(M)

N5°29'55"W(P,P1)

(P
,P

2
&

S
E

T
)

N
8
2

°3
3

'0
0

"W
(P

)

(M
)

N
4
5
°5
8
'2
0
"W

(P
R
O
P
)

R=265.000(P1&SET)

C=220.641(M)

C=220.649(P1)

N
7
7

°1
3
'4

0
"W

 2
9

.9
7

9
( M

)

N
7
7

°0
3
'W

 3
0
.0

0
0

(P
1
)

(P1&SET)
90°

(M
)

7
2
.0
0
(P
)

1
7
3
.9
8
7
(M
)

1
7
4
.0
0
(P
1
)

(P
&
M
)

N
65°34'00"E

N12°58'50"E
N12°57'00"E

N
7
7
°0

1
'1

0
"W

(M
)

N
7
7
°0

3
'0

0
"W

(P
1
)

44.903

1
0

0
.5

4
5

1
5
9.9

9
6

49.489

149.968

79.263

176.022

90.165

N
4
5
°5
8
'2
5
"W

N
8
2
°3
3
'0
5
"W

N
4
5
°5
6
'5
5
"W

N44°18'55"E

N26°
39'5

5"E

N26°
36'5

0"E

N12°57'50"E

N
65°32'4

0"E

R=235.000

C=148.732

N5°31'10"W
A=151.334

7
2
.0
0
4

E
N

D
 O

F
 B

F
0
.9S

W
0
.1N

W

IB
(37

5
)

IB
(37

5
)

(3
7
5
)

S
IB

S
IB

(37
5
)

S
IB

S
IB

(3
7
5
)

S
S
IB

(3
7
5
)

(3
7
5
)

(3
7
5
)

S
IB

P
IN

 714
9
3-182

5

P
A

R
T
 2

, P
LA

N
 61

R
-1

00
49

PIN 71493-1410
 PART 29, PLAN 61R-7989

P
IN

 714
9
3-141

1

P
A

R
T
 3

6, P
L
A

N
 6

1
R

-79
89

(S
U

B
JE

C
T
 T

O
 E

A
S

E
M

E
N

T
S

 A
S

 IN
 IN

S
T
. N

o's. W
C

5
78

5
6
5
 A

N
D

 W
C

5
81

17
1)

PIN 71493-1406

B
L
O

C
K

 90
, P

LA
N

 6
1
M

-12
9

PART 19, PLAN 61R-7989

PART 34, PLAN 61R-7989

PART 32, PLAN 61R-7989

 PART 30, PLAN 61R-7989

 PART 20, PLAN 61R-7989

R
O

A
D

 A
L
L
O

W
A

N
C

E
 B

E
T
W

E
E

N
 L

O
T
S

 5
 A

N
D

 6
, C

O
N

C
E

S
S

IO
N

 3, D
IV

IS
IO

N
 'C

'

P
IN

 71
3
56

-0
45

3
5
.1

8
2
 R

O
A

D
 W

ID
E

N
IN

G

D
E
D

IC
A

T
E

D
 B

Y
 B

Y
-L

A
W

 N
o
. 1

9
69

-70
50

, IN
S
T
. N

o. M
-8

24
9
8

PART 33, PLAN 61R-7989

(DEDICATED BY BY-LAW No.     LT19947)
PIN 71493-1406

PIN 71493-1410

(SUBJECT TO EASEMENT AS IN INST. No. RO744992)

3
2
7.4

1

3
2
7.6

7

327.80

3
2
8.1

2

328.20

328.59

328.56

328.62 328.92

329.03

3
2
9.2

6

3
2
9.3

9

3
2
9.5

0

3
2
6.0

5

3
2
6.8

3

3
2
5.6

1

3
2
5.3

8

3
2
5.5

2

3
2
5.5

1 325.58

3
2
5.6

3

3
2
4.2

6

3
2
6.8

7

3
2
6.9

9

3
2
7.5

6

3
2
7.1

1

3
2
6.1

3

3
2
5.6

5

3
2
6.3

9

32
5.0

4

3
2
5.2

5

3
2
5.2

8

3
2
4.3

1

3
2
5.9

0

3
2
6.0

7

3
2
6.2

1

3
2
5.4

5

3
2
5.6

1

3
2
5.4

3

3
2
5.0

9

3
2
4.7

9

3
2
4.4

7

3
2
4.2

6

324.19

3
2
4.1

0

3
2
4.0

0

3
2
3
.7

0

3
2
6.2

1

3
2
6.0

0

3
2
5.7

2
3
2
5.3

1
3
2
5.6

8

3
2
4.3

9

3
2
4.1

8

3
2
4.1

7

3
2
4.0

9

3
2
4.3

5

3
2
4.2

2

3
2
4.5

2

3
2
4.2

7

3
2
4.2

3
3
2
4.4

4

3
2
4.5

93
2
3.8

5

3
2
3.5

7

3
2
3.7

4

3
2
3.9

7

3
2
4.1

6

3
2
4.5

0
3
2
4.4

03
2
4.0

0

3
2
3.8

1
3
2
4.2

6

3
2
4.4

2

3
2
4.2

23
2
3.6

9

3
2
4.4

2

3
2
4.4

2
3
2
3.9

2

3
2
4.3

5

3
2
5.3

3

3
2
5.2

1

3
2
5.1

7

3
2
4.4

4

3
2
4.3

0 3
2
4.4

4
3
2
4.4

4

3
2
4.3

3

32
4.4

6

32
4.2

6 32
5.0

8

32
4.9

4
32

4.5
1

32
4.2

7

32
4.1

0 32
4.2

2

32
4.7

7

32
4.7

4

32
4.2

5

32
4.1

3

32
3.9

5 32
4.0

8 32
4.6

3

32
4.5

0
32

4.1
2

32
3.9

5

32
3.9

3

32
4.1

0
32

4.1
2

32
4.0

4

32
4.0

5

32
3.8

3

32
3.5

3
32

4.3
3 32

4.2
6 32

4.1
9

3
2
4
.4

2
32

4.44

32
3.3

6

32
2.6

3

32
3.1

9

32
3.6

0

32
4.2

0

32
3.7

0

32
3.8

6
32

4.5
5

32
4.6

3 32
4.0

7 32
4.0

7

32
4.9

7

32
4.9

0
32

4.1
4

32
4.0

4

32
4.7

8

32
4.7

9

32
4.7

8

32
4.1

7 32
4.1

2

32
5.0

3

32
5.1

2

32
4.0

0
32

4.1
5

32
4.8

8

32
5.0

7

32
5.1

0

32
5.0

6

32
5.1

3

32
5.1

2

32
5.1

1

32
5.0

1

32
4.7

1

32
4.6

5

32
4.5

0

32
4.3

1

32
4.1

8

32
4.1

7

32
4.3

6

32
5.0

3

32
4.8

9

32
5.1

3
32

5.4
9

32
5.4

9

325.08

323.23

3
2
3.3

4

323.37

323.28 323.49

324.18

324.12

323.76

323.57

323.30

323.22 323.16

323.50

3
2
3.3

6
3
2
4.2

0

3
2
3.8

9

3
2
3.4

7

323.35

323.11

323.12

323.15

323.26
323.36 323.62

323.66

324.06

323.29

323.36

324.08

323.85

323.55

324.04
324.17

323.54

324.07

324.28

324.00

324.48

323.94

324.48

323.41

3
2
5.7

7

3
2
5.8

7

327.1
0

327.1
2

327.2
6

327.1
4

327.21

327.36

327.40327.27

327.35

327.47

3
2
7.4

5

327.44

327.57 3
2
7.4

4

327.56

327.69

327.77327.64

327.71

327.83

327.77

327.90

3
2
7.7

8

327.85

327.98

328.07
327.95

328.02
328.14

328.05 328.08
328.21 328.23

328.10

328.29

328.16

328.46
328.32

328.43

328.44

328.56

328.48 328.48
328.62

328.70

328.73
328.60 328.62 328.67

328.80
328.73
328.84

328.89
328.78

328.89

328.91
328.79

328.79 328.86
328.97

3
2
8.8

7

329.06
328.94

329.00
329.05
329.17 329.22

329.11 329.14
329.26

329.17
329.30

329.38

329.37 329.42

3
2
9.3

8

3
2
9.4

6

3
2
9.2

7

3
2
9.0

6

3
2
8.8

3

3
2
9.4

9

3
2
9.3

0

3
2
9.1

9

329.18329.12

329.10

3
2
9.0

2

3
2
9.1

0

3
2
8.9

9

328.73328.74

3
2
8.4

43
2
7.7

9

3
2
7.9

4

3
2
7.9

5

328.01

328.02

326.2
7

3
2
5.5

0

3
2
5.6

5

3
2
5.5

0

3
2
5.6

2

3
2
5.4

7

3
2
5.3

8

3
2
5.4

0

3
2
5.3

9

3
2
5.3

7

3
2
5.4

4

3
2
5.4

2
3
2
5.5

9

3
2
5.5

3

3
2
5.3

7

3
2
5.3

9

3
2
5.4

0

3
2
5.3

5

3
2
5.3

8

3
2
5.3

8

3
2
5.4

1

3
2
5.4

7

32
4.83

32
5.27

3
2
5.5

0

3
2
5
.50

3
2
4.5

5

3
2
4
.85

3
2
5.3

3

3
2
5.2

8

3
2
5.2

3

3
2
5.3

1

325.22

325.11

325.20

325.17

3
2
5.1

6

3
2
5.1

8

3
2
5.2

3

3
2
5.1

7

3
2
5.2

0

3
2
5.2

9

3
2
5.2

4

3
2
5.3

7

3
2
3.7

5

3
2
3.7

6

3
2
3.7

1

3
2
3.6

3

3
2
3.6

9

3
2
3.7

8

3
2
3.6

0

324.02

323.90

3
2
3.6

8
3
2
3.5

0

3
2
3.4

3

3
2
3.5

8 3
2
3.6

3

3
2
3.6

0

3
2
3.7

8

3
2
3.6

8

3
2
3.6

0

3
2
3.8

5

3
2
4.0

9

3
2
4.1

6

324.39

3
2
4.4

0

3
2
4.5

7

3
2
4.7

0

3
2
4.9

0

3
2
4.9

8

3
2
5.1

0

323.51

3
2
3.4

7

323.86

323.57

323.81

323.59

323.81
324.02

324.38

323.67
323.50

323.87

324.57

324.44

323.74

324.89

324.16

323.85

324.02

324.52

324.93

324.60
324.22

324.35

324.18

324.14

324.32
324.33

324.00

324.08

324.07

327.33

327.41

327.47

327.56

327.66

327.75

327.82

327.93

328.02

328.09
328.15

328.22
328.27

328.55
328.41

328.57
328.41

328.63

328.62
328.47

328.56
328.71

328.50

328.73
328.57

328.86
328.59328.54

328.68
328.61

328.46 328.61
328.71

328.97
328.82

328.79
328.77

329.03

328.91
328.87

329.08

328.95
328.89

328.88 328.95 329.00
329.05 329.09 329.16

329.21 329.25 329.33

3
2
8.4

5

3
2
8.2

8

3
2
8.3

1

3
2
8.1

6

3
2
8.1

2

3
2
8.2

8

3
2
7.9

7

3
2
7.6

8

3
2
7.9

7

3
2
7.9

9

3
2
7.9

2

3
2
8.0

0

3
2
7.8

13
2
7.9

7

3
2
7.7

53
2
7.5

4

3
2
7.7

3

3
2
7.6

6

3
2
7.5

6

3
2
7.4

4

3
2
7.3

5

327.36
327.41

327.15

327.10

326.91

327.43

327.40

327.28

327.11

327.2
3

327.18

327.1
9

327.0
5

326.51

326.39

326.10
326.24

325.91325.88

IN
V

 3
2
5
.5

8

325.81

3
2
5.5

5

326.30

326.07

325.82

3
2
5.7

9

3
2
5.8

0

3
2
5.8

4

3
2
5.6

0

3
2
5.8

6

3
2
5.7

2

3
2
5.7

0

3
2
5.5

2

3
2
5.5

0

3
2
5.6

7

3
2
5.7

1

3
2
5.5

7

3
2
5.6

9

3
2
5.7

7

3
2
5.7

2

3
2
5.5

7

3
2
5.5

6 3
2
5.6

8

3
2
5.5

6

3
2
5.6

6

3
2
5.7

2

3
2
5.6

0

3
2
5.6

3

3
2
5
.77

3
2
5.7

4

3
2
5.6

1

3
2
5
.61

3
2
5
.74

3
2
5.6

0

3
2
5
.59

3
2
5.5

3

3
2
5.5

3

3
2
5.5

4

3
2
5.6

2

3
2
5.6

1

3
2
5.5

4

3
2
5.5

5

3
2
5.5

8

3
2
5.8

0

3
2
5.4

9 3
2
5.5

3 3
2
5.6

1

IN
V

 3
2
5
.4

3

3
2
5
.61

3
2
5
.53

3
2
5
.61

3
2
5
.60

3
2
5
.57

3
2
5
.60

3
2
4
.85

3
2
2.8

3

3
2
3.1

5
3
2
3.4

0
3
2
3.4

1
3
2
3.3

9 3
2
3.4

7

3
2
3.4

9

3
2
3.5

1

3
2
3.4

0

3
2
3.3

6

3
2
3.1

7

3
2
2.8

4

3
2
2.9

2 3
2
3.2

5
3
2
3.4

6

3
2
3.3

8

3
2
3.6

7

3
2
3.6

73
2
3.3

1

3
2
3.1

3

3
2
3.0

8

3
2
2.3

6

3
2
2.3

2

3
2
2.4

3

3
2
2.5

6

3
2
2.6

1

3
2
2.6

9

3
2
2.9

6

3
2
5
.74

3
2
5
.4

7

3
2
5
.4

3

3
2
5
.3

9

3
2
5
.3

9
3
2
5
.3

2

3
2
5
.3

4

3
2
5
.3

5

3
2
5
.3

2

3
2
5
.36

3
2
5
.37

3
2
5
.4

5

3
2
5
.50

3
2
5
.213

2
5
.3

9

3
2
3.8

1

3
2
3
.87

3
2
3
.72

3
2
4
.0

7

3
2
3
.8

3

3
2
4
.1

9

3
2
4.1

2

3
2
4.1

6

3
2
4
.3

1

3
2
3
.9

5
3
2
4
.9

0

3
2
4
.0

3 3
2
4
.2

6

3
2
4.2

5

3
2
5
.2

6

3
2
4
.0

1

3
2
4.2

7 3
2
4.2

9

3
2
4.2

7
3
2
4
.3

1

3
2
4
.3

1

3
2
4
.3

2

3
2
4.2

6

3
2
4
.3

0

3
2
4
.1

63
2
4
.1

6

3
2
4
.3

0

3
2
4.2

4

3
2
4
.4

1
3
2
4
.2

8

3
2
4
.3

9
3
2
4
.2

7

3
2
4
.5

2

3
2
4.6

3

3
2
4.3

4

3
2
4.3

0
3
2
4.3

8

3
2
4.5

1

3
2
4.6

4
3
2
4.8

2

3
2
4
.8

4
3
2
4
.7

2

3
2
4
.7

3

3
2
4
.5

7

3
2
4
.7

5

3
2
4
.8

63
2
5
.5

0

3
2
5
.5

6

3
2
3.4

7
3
2
3.5

2

3
2
3.4

3

3
2
3.3

5

3
2
3.2

8

3
2
3.3

1
3
2
3.5

9

3
2
3.4

4

3
2
3.3

9

3
2
3.4

5 3
2
3.5

0

3
2
4.3

0
3
2
4.1

8

3
2
3.8

5

3
2
4.3

5

3
2
4.3

4

3
2
4.0

6 3
2
4.2

7
3
2
3.5

8

3
2
3.4

8

3
2
3.7

2

3
2
3.4

2

3
2
3.8

9

3
2
3.4

7

3
2
3.3

6
3
2
3.5

9

3
2
4.0

7

3
2
3.4

3

3
2
3.4

3

3
2
3.9

8

3
2
3.1

9

3
2
3.1

6

3
2
3.4

3

3
2
3.1

9

3
2
2.9

9

3
2
2.8

0

3
2
2.6

8

3
2
2.6

8

3
2
2.4

0

3
2
2.5

2

3
2
2.2

1

321.78

3
2
2.5

8

3
2
2.7

3

3
2
2.5

1

3
2
2.9

5
3
2
3.0

5

3
2
3.0

5

3
2
3.0

3

3
2
3.6

1

3
2
3.3

9

3
2
3.3

7

3
2
3.2

4

3
2
2.9

9

3
2
2.6

4

3
2
2.8

2

3
2
2.8

2

321.93

3
2
3.0

8

3
2
3.0

8

322.22

3
2
3.2

5

3
2
3.3

9

322.43

3
2
3.7

3 322.57
323.89

32
2.7

6

3
2
4.1

1

324.11

3
2
4
.0

1

3
2
3.8

2

3
2
3.9

1

3
2
3.8

73
2
3.9

3

3
2
3.9

1

3
2
3.8

3

3
2
3.9

3

3
2
3.9

7

3
2
3.8

4

3
2
3.7

0

3
2
3.9

8

3
2
3.6

0

3
2
3.7

4

3
2
3.8

4

3
2
3.9

4

3
2
3.7

6

3
2
3.7

1

3
2
3.4

9
3
2
2.1

3

3
2
2.1

8

3
2
2.3

6

3
2
2.6

2

3
2
2.8

4

3
2
2.9

9

3
2
3.0

8
3
2
3.2

0

3
2
3.1

2

3
2
3.0

6

3
2
2.9

4
3
2
2.9

4

3
2
2.6

1

3
2
2.2

3

3
2
2.2

1

3
2
2.3

5

3
2
2.4

4

3
2
2.5

9

3
2
2.9

5

3
2
2.9

2

3
2
3.0

5

3
2
3.0

8

3
2
2.9

0

3
2
2.5

9

3
2
2.5

9

3
2
2.7

8

3
2
2.8

9

3
2
3.0

3

3
2
2.8

2

3
2
2.7

4

3
2
2.9

4

3
2
3.0

0

3
2
2.9

0

3
2
2.8

9

3
2
3.0

5

3
2
3.1

2

3
2
3.1

7

3
2
3.1

8

3
2
3.1

3
3
2
3.1

0

3
2
3.0

9

3
2
3.2

2
3
2
3.2

9

3
2
3.1

3

BUS STOP
UP/H/LUP/H/LUP/H/L

U
P

/H
/L

G
U

Y

G
U

Y

UP/H/L

U
P

/H
/L

U
P
/H

/L

M
H

M
H

MH

M
H

MH

MH

MH

MH MH

MH

M
H

M
H

CB

C
B

C
B

CB

CB CB

CB

M
H

CB

M
H

G
/M

A
R

K

F
H

F
H

WV

C
S

P
 5

0
0

G
/M

A
R

K

S
T
A
N

D
P

IP
E

D
/T

 0.1

D
/T

 0.1

D
/T

 0.1

C/T 0.1

C/T 0.1

C/T 0.1

D
/T

 0.1

D
/T

 0.1

C
/T

 0.3

OW/H
OW/H

OW/HOW/H

O
W

/H

OW/H

O
W

/H

O
W

/H

O
W

/H

O
W

/H

OW/H

3
2
4

324.5

324.5

3
2
4
.5 3
2
4
.5

3
2
4
.5

323.5

324

324

324

32
5

3
2
5
.5

32
5.5

32
5.5

329

328

328

327.5

327

326.5

323

322.5

323.5

323

322.5

3
2
2
.5

323.5

32
4

3
2

3
.5

3
2

3
.5

3
2
4
.5

3
2
5

32
5.5

32
5.5

3
2
4
.5

324.5

32
4.5

ROAD S
IG

N

R
O

A
D

 S
IG

N

ROAD SIGN

R
O

A
D

 S
IG

N

ROAD SIGN ROAD SIGN

ROAD SIGN
ROAD SIGN

R
O

AD
 SIG

N

R
O

A
D

 S
IG

N

BOARD FENCE

P
O

S
T
 A

N
D

 W
IR

E
 F

E
N

C
E

P
O

S
T
 A

N
D

 W
IR

E
 F

E
N

C
E

P
O

S
T
 A

N
D

 W
IR

E
 F

E
N

C
E

P
O

S
T
 A

N
D

 W
IR

E
 F

E
N

C
E

B
O

T
TO

M
 O

F S
LO

P
E

B
O

T
TO

M
 O

F
 S

LO
P
E

T
O

P
 O

F
 S

L
O

P
E

B
O

T
T
O

M
 O

F
 S

L
O

P
E

B
O

T
T
O

M
 O

F
 S

LO
P

E

T
O

P
 O

F
 S

L
O

P
E

T
O

P
 O

F
 S

L
O

P
E

B
O

T
T
O

M
 O

F
 S

L
O

P
E

B
O

T
T
O

M
 O

F
 S

L
O

P
E

T
O

P
 O

F
 S

L
O

P
E

T
O

P
 O

F
 S

L
O

P
E

B
O

T
T
O

M
 O

F
 S

L
O

P
E

B
O

T
T
O

M
 O

F
 S

L
O

P
E

T
O

P
 O

F
 S

L
O

P
E

R
IP

/R
A
P

BOTTOM OF SLOPE

DRIP LINE

BOTTOM OF SLOPE

CONCRETE C
URB A

ND G
UTTER

CONCRETE CURB AND GUTTER

CONCRETE CURB AND GUTTER

CONCRETE CURB AND GUTTER

CONCRETE SIDEWALK

E
D

G
E

 O
F

 G
R

A
V

E
L

E
D

G
E

 O
F

 G
R

A
V

E
L

E
D

G
E

 O
F

 G
R

A
V

E
L

T
O

P
 O

F
 S

L
O

P
E

DRIP LINE

DRIP LINE

DRIP LINE

DRIP LINE

B
O

T
TO

M
 O

F
 S

L
O

P
E

B
O

T
TO

M
 O

F
 S

L
O

P
E

TOP OF SLOPE

D
R
IP LIN

E

DRIP LINE

C/L O
F P

AVEMENT

C/L OF PAVEMENT

C/L OF PAVEMENT

CONCRETE CURB AND GUTTER

C/L OF PAVEMENT CONCRETE CURB AND GUTTER C/L OF PAVEMENT

C/L OF PAVEMENT

TOP O
F S

LOPE

TOP OF SLOPE

TO
P O

F S
LOPE

C
O

NC
R
ETE C

UR
B

ED
G
E O

F PA
VEM

EN
T

E
D

G
E

 O
F

 P
A

V
E

M
E
N

T

C
/L

 O
F
 P

A
V

E
M

E
N

T

C
/L

 O
F
 P

A
V

E
M

E
N

T
E

D
G

E
 O

F
 P

A
V

E
M

E
N

T

C
/L

 O
F
 P

A
V

E
M

E
N

T
E

D
G

E
 O

F
 P

A
V

E
M

E
N

T

C
/L

 O
F

 P
A

V
E

M
E

N
T

E
D

G
E

 O
F

 P
A

V
E

M
E
N

T

E
D

G
E

 O
F

 P
A

V
E

M
E
N

T

E
D

G
E

 O
F

 P
A

V
E

M
E
N

T

E
D

G
E

 O
F

 P
A

V
E

M
E
N

T

E
D

G
E

 O
F

 P
A

V
E

M
E
N

T

CONCRETE CURB AND GUTTER

B
O

A
R

D
 F

E
N

C
E

CONCRETE

CONCRETE

CONCRETE CURB AND GUTTER

TREES & BUSH

B
U

S
H

B
U

S
H B
U

S
H

R
E

M
A
IN

 P
O

S
T

 A
N

D
 W

IR
E

 F
E

N
C

E

B
U

S
H

B
U

S
H

B
U

S
H

B
U

S
H

D
R

IP
 L

IN
E

DRIP LINE

D
R
IP LIN

E

T
O

P
 O

F
 S

L
O

P
E

T
O

P
 O

F
 S

L
O

P
E

T
O

P
 O

F
 S

L
O

P
E

D
R

IP
 L

IN
E

C
/L

 O
F

 D
IT

C
H

T
O

P
 O

F
 S

L
O

P
E

C
/L

 O
F

 D
IT

C
H

T
O

P
 O

F
 S

L
O

P
E

D
R

IP
 LIN

E

D
R

IP
 L

IN
E

T
O

P
 O

F
 S

L
O

P
E

C
/L

 O
F
 D

IT
C

H

TO
P O

F SLO
PE

BOTTOM
 OF SLOPE

T
O

P
 O

F
 S

L
O

P
E

D
R

IP
 LIN

E

T
O

P
 O

F
 S

L
O

P
E

C
/L

 O
F

 D
IT

C
H

TOP OF SLOPE

B
U

S
H

B
U

S
H

D
R

IP
 L

IN
E

B
B

A

A

B

AAA

UP

A

A

A

A

A

A
A

5.50 m 2
.7

5
 m

1
.5

0
 m

38.40 m 3.00 m 51.20 m 4.50 m 11.50 m 4.50 m 51.20 m 3.00 m 51.20 m

32.00 m 3.00 m 38.40 m 4.50 m 11.50 m 4.50 m 51.20 m 3.00 m 38.40 m

38.40 m 3.00 m 38.40 m 4.50 m 11.50 m 4.50 m 51.20 m 3.00 m 32.00 m

38.40 m 3.00 m 38.40 m 4.50 m 11.50 m 4.50 m 51.20 m 3.00 m 32.00 m

15.34 m

14.62 m

1.50 m
8.50 m

1.50 m

1.50 m
8.50 m

1.50 m

1.50 m
8.50 m

1.50 m

3.75 m2.00 m
8.50 m

2.00 m 3.75 m

5
.3

9
 m

7
.0

0
 m

6
.8

9
 m

5
.3

9
 m

7
.0

0
 m

6
.8

9
 m

1
.5

0
 m

1
.5

0
 m

5
.3

9
 m

7
.0

0
 m

6
.8

9
 m

5
.3

9
 m

7
.0

0
 m

6
.8

9
 m

6
.8

9
 m

7
.0

0
 m

5
.5

0
 m

3
.5

0
 m

2
.0

0
 m

3
.7

5
 m

35.64 m
22.70 m2

.2
5
 m

1
9
.2

8
 m

1
9
.2

8
 m

15.21 m

3.71 m
1.50 m

7.00 m

7.00 m

3.00 m

8.54 m

2
7
.0

0
 m

7.00 m

20.00 m

2
.0

0
 m

2
.0

0
 m

2
.0

0
 m

2
.0

0
 m

2
.5

0
 m

2
2
.5

0
 m

2
.0

0
 m

2
2
.5

0
 m

2
.5

0
 m

2
2
.5

0
 m

2
.0

0
 m

2
2
.5

0
 m

44.45 m

15.00 m

44.60 m

48.00 m

15.01 m

64.14 m

2
4
.5

0
 m

2
2
.5

0
 m

2
.0

0
 m

2
.0

0
 m

5
6
.9

3
 m

BLOCK 1 BLOCK 2

BLOCK 3

10 STOREYS

12 STOREYS 12 STOREYS

A

B C

D

2
 S

T
O

R
E

Y
S

3 STOREYS

3 STOREYS

3 STOREYS

3 STOREYS

3 STOREYS

3 STOREYS

3 STOREYS

3 STOREYS

1
5

%
 S

L
O

P
E

 U
P

F
R

O
M

 U
G

1
 T

O
 L

V
L

1

7
.5

%

P
R

O
P

E
R

T
Y

 L
IN

E

P
R

O
P

E
R

T
Y

 L
IN

E

PROPERTY LINE

P
R

O
P

E
R

T
Y

 L
IN

E

P
R

O
P
E
R

T
Y
 LIN

E

PROPERTY LINE

PROPERTY LINE

14 STOREYS

8
.6

1
 m

6.40 m

8
.0

0
 m

6.40 m

8
.0

0
 m

6.40 m

8
.6

1
 m

6.40 m

8
.6

1
 m

6.40 m

WATSON PARKWAY

W
A

T
S

O
N

 R
O

A
D2 STOREYS

3.00 m

2
 S

T
O

R
E

Y
S

2
 S

T
O

R
E

Y
S

6.00 m

5
.7

5
 m

1
1
.5

0
 m

4
.2

7
 m

22.00 m 1.50 m 22.00 m 1.50 m 22.55 m

3
5
.4

0 m

3
.0

0
 m

3
5
.4

0 m

3
.0

0
 m

1
7
.5

0 m

6.99 m 14.30 m

6.00 m
7.00 m

2.
38

 m

2
8
.6

4
 m

1
7
.2

2
 m

1
9
.2

8
 m

1
7
.2

2
 m

1
9
.2

8
 m

1
7
.2

2
 m

1
7
.3

9
 m

1
4
.3

0
 m

4
.9

0
 m

3
.5

0
 m

7
.0

0
 m

1
.5

0
 m

6
.0

0
 m

6
.0

0
 m

7
.0

0
 m

6
.8

9
 m

24.00 m 3.00 m 36.00 m 8.50 m 36.00 m 3.00 m 12.00 m

6
.1

0
 m

5
.8

0
 m

1
7
.3

9
 m

15.57 m
4.50 m

3.
50

 m
11

.5
0 

m

5.
57

 m

24.00 m

6.00 m

6.00 m

6
.8

9
 m

7
.0

0
 m

1
1
.0

0
 m

7
.0

0
 m
5
.5

0
 m

5
.5

0
 m

7
.0

0
 m

5
.5

0
 m

3
.1

8
 m

16.50 m

6.00 m

6
.8

9
 m

7
.0

0
 m

1
1
.0

0
 m

7
.0

0
 m

5
.5

0
 m

5
.5

0
 m

7
.0

0
 m

5
.5

0
 m

3
.1

8
 m

112 PARKING SPACES113 PARKING SPACES

1.99 m 22.55 m 1.50 m 22.00 m 1.50 m 19.25 m

6
.0

0
 m

6
.0

0
 m

1
5
.4

4
 m

6.
00

 m

2 STOREYS 2 STOREYS 2 STOREYS 2 STOREYS 2 STOREYS

3 STOREYS

3 STOREYS

5
.3

9
 m

6
.0

0
 m

8
.0

0
 m

8
.6

1
 m

8
.6

1
 m

6
.0

0
 m

6
.0

0
 m

6
.0

0
 m

6
.0

0
 m

6
.0

0
 m

FLOOD LINE

12.0
 m

1
2
.0

 m

12.0 m

1
2
.0

 m

1
2
.0

 m

12.0
 m

1
5
.5

 m

12.0 m

17.0 m

12
.0

 m

12
.0

 m

12
.0

 m

1
2
.0

 m

12.0 m 12
.0

 m

PARK 
4488 m² 

7.00 m

6
.0

0
 m

22.50 m 22.50 m

6.40 m

OUTDOOR 
AMENITY

OUTDOOR 
AMENITY

OUTDOOR 
AMENITY

OUTDOOR 
AMENITY

O
U

T
D

O
O

R
 

A
M

E
N

IT
Y

OUTDOOR 
AMENITY

2
.0

0
 m

2
2
.5

0
 m

2
.5

0
 m

2
.0

0
 m

5
4
.9

3
 m

2.20 m

2.00 m 2.00 m

5
.5

0
 m

2.75 m2.75 m

5
.5

0
 m

2.40 m

5
.5

0
 m

3.40 m

5
.5

0
 m

2.00 m

2
.0

0
 m

3
.4

0
 m

5.50 m

5
.5

0
 m

3.40 m2.00 m

5
.5

0
 m

3.40 m

5
.5

0
 m

2.40 m 5
.5

0
 m

2
.6

0
 m

6.50 m

ENTRANCEENTRANCE

EXIT

E
X

IT

EXIT

E
X

IT

E
X

IT

EXIT EXIT

EXIT

DROP OFF DROP OFF

3 SHORT-TERM 
BYCICLE 
PARKING

5 SHORT-TERM 
BYCICLE 
PARKING

11 SHORT-TERM 
BYCICLE PARKING

1
5

 S
H

O
R

T
-T

E
R

M
 

B
Y

C
IC

L
E

 P
A

R
K

IN
G

1
5

 S
H

O
R

T
-T

E
R

M
 

B
Y

C
IC

L
E

 P
A

R
K

IN
G

1
5

 S
H

O
R

T
-T

E
R

M
 

B
Y

C
IC

L
E

 P
A

R
K

IN
G

1
5

 S
H

O
R

T
-T

E
R

M
 

B
Y

C
IC

L
E

 P
A

R
K

IN
G

12 SHORT-TERM 
BYCICLE 
PARKING

6 SHORT-TERM 
BYCICLE 
PARKING

STAIR 
POP UP

STAIR 
POP UP

S
N

O
W

 S
T
O

R
A

G
E

 A
R

E
A

S
N

O
W

 S
T
O

R
A

G
E

 A
R

E
A

S
N

O
W

 S
T
O

R
A

G
E

 A
R

E
A

S
N

O
W

 S
T

O
R

A
G

E
 A

R
E

A

S
N

O
W

 S
T

O
R

A
G

E
 A

R
E

A

S
N

O
W

 S
T

O
R

A
G

E
 A

R
E

A

S
N

O
W

 S
T

O
R

A
G

E
 A

R
E

A

S
N

O
W

 S
TO

R
A
G

E
 A

R
E
A

SNOW STORAGE AREA

SNOW 
STORAGE 
AREA

S
N

O
W

 S
T

O
R

A
G

E
 A

R
E

A

S
N

O
W

 S
T

O
R

A
G

E
 A

R
E

A

SNOW 
STORAGE 
AREA

S
N

O
W

 S
T

O
R

A
G

E
 A

R
E

A

S
N

O
W

 S
T

O
R

A
G

E
 A

R
E

A

S
N

O
W

 S
T

O
R

A
G

E
 A

R
E

A

SNOW 
STORAGE 
AREA

S
N

O
W

 S
T

O
R

A
G

E
 A

R
E

A

S
N

O
W

 S
T

O
R

A
G

E
 A

R
E

A

SNOW 
STORAGE 
AREA

SNOW 
STORAGE 
AREA

SNOW 
STORAGE 
AREA

SNOW 
STORAGE 
AREA

OUTDOOR AMENITY 

123.34 M
2

OUTDOOR AMENITY 
207.2 M2

OUTDOOR AMENITY 
270.73 M2

OUTDOOR AMENITY 
165.5 M2

OUTDOOR AMENITY 
762.92 M2

OUTDOOR AMENITY 
203.81 M2

OUTDOOR AMENITY 
158.31 M2

OUTDOOR AMENITY 
181.63 M2

OUTDOOR AMENITY 
210.1 M2

OUTDOOR AMENITY 
122.03 M2

OUTDOOR AMENITY 
AT GROUND LEVEL 

2976.1 M2

OUTDOOR AMENITY 
48.5 M2

OUTDOOR AMENITY 
65.2 M2

OUTDOOR AMENITY 
74.2 M2

OUTDOOR AMENITY 
140.6 M2

OUTDOOR AMENITY 
140.6 M2

OUTDOOR AMENITY 
101 M2

8
.9

9
 m

This drawing, as an instrument of service, is provided by and is the property of Turner Fleischer 
Architects Inc. The contractor must verify and accept responsibility for all dimensions and conditions 
on site and must notify Turner Fleischer Architects Inc. of any variations from the supplied 
information. This drawing is not to be scaled. The architect is not responsible for the accuracy of 
survey, structural, mechanical, electrical, etc., information shown on this drawing. Refer to the 
appropriate consultant's drawings before proceeding with the work. Construction must conform to all 
applicable codes and requirements of authorities having jurisdiction. The contractor working from 
drawings not specifically marked 'For Construction' must assume full responsibility and bear costs 
for any corrections or damages resulting from his work.

N

PROJECT

PROJECT NO.

DRAWING

DRAWN BY

SCALE

DRAWING NO.

PROJECT DATE

CHECKED BY

REV.

1 : 500

2
0

2
3
-0

9
-2

5
 6

:0
8
:0

1
 P

M

1

Guelph Watson Holdings Inc.

115 WATSON PARKWAY, GUELPH, ON

22.028FS

SITE PLAN / ROOF PLAN

AAF

RZ005

AYU

2023-09-25

Inc.

67 Lesmill Road

Toronto, ON, M3B 2T8

T 416 425 2222

Fleischer

turnerfleischer.com

Turner Architects

# DATE DESCRIPTION BY

1 Date 1 Revision 1



(xx) P.M. Peak Hour Traffic Volumes
Site Location 

  Date. 2023-09-21

{xx} Weekend Peak Hour Traffic Volumes   Analyst. S.A

 Legend 115 Watson Parkway North 
 Figure 2

xx A.M. Peak Hour Traffic Volumes   Project No. 2358-6526

SITE



Guelph Watson Holdings Inc.  Transportation Impact Study  

115 Watson Parkway North, City of Guelph   November 2023 

 

 

C.F. Crozier & Associates Inc.  Page 4 of 41 

Project No. 2358-6526 

3.2 Study Roadways 

 

Watson Parkway North is a north-south roadway with a two-lane rural cross-section. It is under the 

jurisdiction of the City of Guelph and is classified as an arterial road under the City of Guelph Street 

Map, included in Appendix B. A 2.0 metre bike lane exists in both directions, however, there is no 

sidewalk in place. The roadway has a posted speed limit of 50 km/hr.  

 

York Road is an east-west roadway with a two-lane rural cross section. It is under the jurisdiction of 

the City of Guelph and is classified as an arterial road under the City of Guelph Street Map, included 

in Appendix B. The roadway has a posted speed limit of 60 km/hr.  

 

Starwood Drive is a north-south roadway with a two-lane urban cross section separated by a 

vegetated median. It is under the jurisdiction of the City of Guelph and is classified as a local road 

under Section 2 of the City of Guelph Downtown Streetscape Manual, included in Appendix B. The 

roadway has a posted speed limit of 40 km/hr.  

 

Watson Road North is a north-south roadway with a two-lane rural cross-section. It is under the 

jurisdiction of the City of Guelph and is classified as a local road under Section 2 of the City of 

Guelph Downtown Streetscape Manual, included in Appendix B. The roadway has a posted speed 

limit of 60 km/hr near the proposed Site location.  

 

3.3 Study Intersections 

 

The following intersections were reviewed as part of the study area (per confirmation with the City).  

 

Watson Parkway North and Starwood Drive is a three-legged stop-controlled on the minor road 

intersection. The eastbound and westbound approaches are separated by an island near the 

intersection. On the northeast corner, there is a shortened sidewalk which connects the Guelph 

Public Library to the transit station on Watson Parkway, and to the neighbourhood on the east side 

of Starwood Drive. The eastbound approach on Watson Parkway consists of a single through lane 

and a single left-turn lane. The westbound approach on Watson Parkway consists of a shared 

through/right-turn lane. The southbound approach on Starwood Drive consists of a left-turn lane and 

a right-turn lane.  

Watson Parkway and Watson Road is a three-legged stop-controlled on the minor road intersection. 

There is a sidewalk on either side of Watson Parkway from the residential area to Starwood Drive. The 

eastbound approach has a shared through/right-turn lane. The westbound approach has a single 

through lane and an auxiliary left-turn lane. The northbound approach consists of a shared left-turn/ 

right-turn lane.  

 

Watson Road and York Road is a four-legged signalized intersection. All approaches consist of a 

shared through/left-turn lane/right-turn lane. There are pedestrian walkways across all approaches, 

as well as pedestrian signal heads at all intersections. There are no sidewalks or bike lanes in any of 

the approaches.  

Watson Parkway and York Road is a four-legged signalized intersection. The northbound approach 

consists of a shared through/right-turn lane and an auxiliary left-turn lane. The southbound 

approach consists of a through lane, auxiliary left-turn, and right-turn lanes. There is a bicycle lane in 

between the through lane and right-turn lane. The westbound approach consists of a through lane, 

an auxiliary left-turn lane, and an auxiliary right-turn lane. The eastbound approach consists of a 

through lane and an auxiliary left-turn lane. There are pedestrian signal heads and crosswalks across 

all approaches.  
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3.4 Traffic Data  

 

Turning movement counts at the study intersections were conducted by Spectrum on Tuesday, 

November 8, 2022, between 6:00 a.m. – 9:45 a.m., and 3:00 p.m. – 6:45 p.m. Based on the results of 

these counts, the peak hours at the study intersection occurred between the hours of 7:45 a.m. – 

8:45 a.m. and between the hours 4:15 p.m. – 5:15 p.m. during the p.m. peak hours. The traffic data 

provided in Appendix C includes these turning movement counts.  

It is noted that the historical data was provided in specific years per the request of the City. The 

data at Watson Parkway North and Starwood Drive is from 2016, while the data from both Watson 

Road North and York Road, and Watson Parkway North and York Road is from 2019. Historical data 

from Watson Parkway North and Watson Road North was not available from the City to compare 

with the Traffic data provided by Spectrum, therefore is not included in the table below.  

Table 1: Comparison Between Historical and 2022 Traffic Volumes 

Intersection 

A.M. Peak P.M. Peak 

Historical 

City 

(Grown 

to 2022) 

2022 

Spectrum 

% 

Difference 

Historical 

City 

(Grown 

to 2022) 

2022 

Spectrum 

% 

Difference 

Watson Parkway North at 

Starwood Drive (2016) 

1056 921 -15% 1230 1213 -1% 

Watson Road North at 

York Road (2019) 

1042 858 -21% 751 1024 +27% 

Watson Parkway North at 

York Road (2019) 

1706 1719 +1% 2151 2156 0% 

 

Generally, Table 1 indicates that the traffic counts have decreased for the a.m. peak hour and 

increased for the p.m. peak hour. The use of historical traffic counts for the a.m. peak hours and 

Spectrum 2022 counts in the p.m. peak hour yields the most conservative evaluation of the Site. 

Additionally, considering that data is not available for the Watson Parkway North at Watson Road 

North intersection, the 2022 Spectrum data is to be used for that intersection. 

Given that the historical data sets are from varying years, there are inconsistences in the counts 

between the intersections. Hence, balancing was performed to meet the higher volume of counts 

at each junction. To maintain the ratios of each movement, up to a 10% increase was made to 

each movement, thereby reducing the inconsistencies but not eliminating them.  

All traffic data was grown to the existing year of 2023 when used in the analysis.  

 

3.5 Traffic Modelling 

 

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

2010” using Synchro 11 modeling software. Intersections are assessed using a LOS metric, with ranges 

of delay assigned a letter from “A” to “F”. For example, if the LOS A means free flow conditions with 

unimpeded maneuverability, and LOS F means extremely low low-speed vehicle maneuverability, 

and high delay. 
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For signalized intersections, a LOS “A” or “B” would typically be measured during off-peak hours 

when lesser traffic volumes are on the roadways resulting in no or minor delays for vehicles travelling 

through these intersections. LOS “C” through “F” are often measured in the commuter peak hours 

when greater vehicle volumes cause longer wait times resulting in longer travel times. The LOS 

definitions for signalized and stop control intersections is included in Appendix D. 

3.6 Intersection Operations 

The existing conditions analyzed in the year 2023 are illustrated in Figure 3 below. Levels of Service 

based on current operations are outlined in Table 2. Appendix E contains the detailed capacity 

analysis.  

Table 2: 2023 Existing Conditions 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle. LOS of “E” and 

“F” are bolded per the City of Guelph Guidelines. The Level of Service of a stop-controlled intersection is based on 

the delay associated with the critical minor road approach. 
Note 2:   The critical v/c ratio is the maximum volume to capacity ratio (v/c ratio) for movements at the intersection. In 

addition, all v/c ratios greater than 0.85 are outlined and highlighted.  

Note 3:   95th percentile queue lengths were derived from SimTraffic reports using 15-minute seeding, 60-minute simulation 

and an average of five runs. 

 

The stop-controlled intersection of Watson Parkway North at Starwood Drive is currently operating 

with a LOS of “C” during the a.m. peak period and a LOS “E” during the p.m. peak period. The 

intersection experiences a maximum control delay of 44.0 seconds during the p.m. peak period, 

and a maximum volume-to-capacity (v/c) ratio of 0.59. The 95th percentile queue is currently 

expected to be a maximum of 54.5 metres or less for this intersection.  

 

The stop-controlled intersection of Watson Parkway North at Watson Road North is currently 

operating with a LOS of “B” during the a.m. peak period and LOS C during the p.m. peak period. 

The intersection experiences a maximum control delay of 15.4 seconds during the p.m. peak period, 

and a maximum volume-to-capacity ratio of 0.33. The 95th percentile queue is currently expected to 

be a maximum of 32.3 metres or less for this intersection.  

 

Intersection Control 
Peak 

Hour 

Level of 

Service 1 

Control 

Delay 

Maximum 

v/c ratio 2 

95th Percentile Queue 

Length 3 OR 95th 

Percentile Queue > 

Storage Lane Length 

Watson Parkway 

North at Starwood 

Drive 

Stop 

Controlled 

A.M. C 20.0 s 0.59 (EBR) 54.5 m (EBR) 

P.M. E 44.0 s 0.18 (EBL) 39.9 m (NBL) 

Watson Parkway 

North at Watson 

Road North 

Stop 

Controlled 

A.M. B 11.2 s 0.07 (WBL) 10.5 m (SBL) 

P.M. C 15.4 s 0.33 (WBL) 32.3 m (WBL) 

Watson Road 

North at York 

Road 

Signalized  

A.M. B 13.9 s 0.63 (SBT) 53.2 m (WBT) 

P.M. B 11.5 s 0.56 (NBT) 67.7 m (EBT) 

Watson Parkway 

North at York 

Road 

Signalized  
A.M. C 23.7 s 0.81 (SBT) 68.9 m (WBT) 

P.M. C 23.8 s 0.75 (NBT) 183.2 m > 68 m (EBL) 
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The signalized intersection of Watson Road North at York Road is currently operating with a LOS of 

“B” during the a.m. and p.m. peak periods. The intersection experiences a maximum control delay 

of 13.9 seconds during the a.m. peak period, and a maximum volume-to-capacity ratio of 0.63. The 

95th percentile queue is currently expected to be a maximum of 67.7 metres or less for this 

intersection.  

 

The signalized intersection of Watson Parkway North at York Road is currently operating with a LOS of 

“C” during the a.m. and p.m. peak periods. The intersection experiences a maximum control delay 

of 23.8 seconds during the p.m. peak period, and a maximum volume-to-capacity ratio of 0.81. The 

95th percentile queue will be greater than the storage length during the p.m. peak period by 115.2 

metres.  

 

These results indicate that majority of the intersections in the study area are currently operating 

efficiently with minimal delays and with reserve capacity to accommodate future increases in traffic 

volume.   
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4.0 Future Background Conditions 
 

Future background conditions refer to traffic conditions incorporating expected growth, 

background developments and improvements within the surrounding intersections occurring within 

the study horizons, outside of the development proposal.  

 

4.1 Horizon Years 

 

As confirmed with the City of Guelph, the horizon years selected to assess the impacts of the 

proposed development include:  

• Full Build-out: 2025 

• Five years from full build-out year: 2030 

• Ten years from full build-out year: 2035 

Future background traffic volumes for horizon years consist of the following components:  

• Background traffic growth from outside the study area. 

• Traffic generated within the study area from other proposed developments. 

4.2 Traffic Growth Rates 

 

Per discussion with the City of Guelph, a growth rate of 2% was applied to all traffic, as confirmed in 

the Terms of Reference established with City staff.   

4.3 Background Developments 

 

The following background developments located in the vicinity of the subject Site were identified 

based on Correspondence with the City. The ITE Trip Generation reports for the a.m. and p.m. peak 

hours can be found in Appendix F. 

 

No TIS’s were provided for the two developments to be included as part of this study. As such, none 

of the recommendations made by these reports were implemented in this study. Trips were 

estimating for the developments through: 

 

• Residential Development North of the Railway Track – This development is proposed to consist 

of 156 single units, 85 townhouses, and 525 apartment units. No Transportation Impact Study 

was prepared for the development, hence the ITE Trip Generation Manual was used to predict 

the number of trips, while the Transportation Tomorrow Survey (TTS) was used to distribute and 

assign them. LUC “Single-Family Detached Housing (210)”, LUC “Single-Family Attached 

Housing (215)”, and LUC “Multifamily Housing (High-Rise) (close to rail) (222) were assumed to 

be appropriate. The Site is estimated to generate approximately 542 a.m. peak hour trips and 

663 p.m. peak hour trips. Figure 4 displays the trip assignment for the development.  
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• York Elizabeth Land Use Study Area – This development is proposed to consist of 88 

townhouses and 4,878 m2 of commercial space. No Transportation Impact Study was 

prepared for the development, hence the ITE Trip Generation Manual was used to predict the 

number of trips, while the Transportation Tomorrow Survey (TTS) was used to distribute and 

assign them. LUC “Shopping Centre (>150k) (820) and LUC “Single-Family Attached Housing 

(215)” were assumed to be appropriate. LUC “Strip Retail Plaza (<40k) (822)” was not used as 

the number of studies was limited, hence providing a skewed rate. By using LUC 820, a more 

conservative analysis is provided as the proposed commercial area is not greater than 

150,000 ft2. The Site is estimated to generate approximately 173 a.m. peak hour trips and 457 

p.m. peak hour trips. Figure 5 displays the trip assignment for the development. 
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4.4 Intersection Operations 

 

Traffic operations at the study intersections were analyzed following addition of volumes from 

associated growth rates and background developments. Table 3, Table 4, and Table 5 summarizes 

the 2025, 2030, and 2035 Future Background operations, respectively. Appendix D contains the Level 

of Service definitions and Appendix E contains the detailed capacity analysis.   
 

Table 3: 2025 Future Background Operations 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle. LOS of “E” and 

“F” are bolded per the City of Guelph Guidelines. The Level of Service of a stop-controlled intersection is based on 

the delay associated with the critical minor road approach. 
Note 2:   The critical v/c ratio is the maximum volume to capacity ratio (v/c ratio) for movements at the intersection. In 

addition, all v/c ratios greater than 0.85 are outlined and highlighted.  

Note 3:   95th percentile queue lengths were derived from SimTraffic reports using 15-minute seeding, 60-minute simulation 

and an average of five runs. 

 

 

 

 

 

 

 

 

  

Intersection Control 
Peak 

Hour 

Level of 

Service 1 

Control 

Delay 

Maximum 

v/c ratio 2 

95th Percentile Queue 

Length 3 OR 95th 

Percentile Queue > 

Storage Lane Length 

Watson Parkway 

North at Starwood 

Drive 

Stop-

Controlled 

A.M. D 30.7 s 0.78 (EBR) 18.7 m (NBL) 

P.M. F 57.1 s 0.23 (EBL) 35 m (NBL) 

Watson Parkway 

North at Watson 

Road North 

Stop-

Controlled 

A.M. B 12.2 s 0.10 (WBL) 12.5 m (WBL) 

P.M. C 16.2 s 0.36 (WBL) 25.2 m (WBL) 

Watson Road 

North at York 

Road 

Signalized 

A.M. B 14.6 s 0.65 (SBT) 63.8 m (WBT) 

P.M. B 12.0 s 0.58 (NBT) 62.5 m (WBT) 

Watson Parkway 

North at York 

Road 

Signalized 
A.M. C 24.5 s 0.86 (SBT) 75.8 m (WBT) 

P.M. D 40.4 s 1.18 (EBL) 168.8 m > 68 m (EBL) 
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Table 4: 2030 Future Background Conditions 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle. LOS of “E” and 

“F” are bolded per the City of Guelph Guidelines. The Level of Service of a stop-controlled intersection is based on 

the delay associated with the critical minor road approach. 
Note 2:   The critical v/c ratio is the maximum volume to capacity ratio (v/c ratio) for movements at the intersection. In 

addition, all v/c ratios greater than 0.85 are outlined and highlighted.  

Note 3:   95th percentile queue lengths were derived from SimTraffic reports using 15-minute seeding, 60-minute simulation 

and an average of five runs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Intersection Control 
Peak 

Hour 

Level of 

Service 1 

Control 

Delay 

Maximum 

v/c ratio 2 

95th Percentile Queue 

Length 3 OR 95th 

Percentile Queue > 

Storage Lane Length 

Watson Parkway 

North at Starwood 

Drive 

Stop-

Controlled 

A.M. E 25.3 s 0.27 (EBL) 95.1 m (EBR) 

P.M. F 82.1 s 0.34 (EBL) 36.4 m (EBR) 

Watson Parkway 

North at Watson 

Road North 

Stop-

Controlled 

A.M. B 12.4 s 0.11 (WBL) 11.7 m (SBL) 

P.M. C 16.7 s 0.38 (WBL) 24.9 m (WBL) 

Watson Road 

North at York 

Road 

Signalized 

A.M. B 16.6 s 0.67 (SBT) 85.1 m (WBT) 

P.M. B 13.2 s 0.60 (NBT) 70.6 m (WBT) 

Watson Parkway 

North at York 

Road 

Signalized 

A.M. C 28.1 s 0.91 (SBT) 97 m (SBT) 

P.M. F 56.8 s 1.39 (EBL) 

168 m > 68 m (EBL) 

69.9 m > 68 m (WBR) 

127.9 m > 112 m (SBR) 
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Table 5: 2035 Future Background Conditions 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle. LOS of “E” and 

“F” are bolded per the City of Guelph Guidelines. The Level of Service of a stop-controlled intersection is based on 

the delay associated with the critical minor road approach. 
Note 2:   The critical v/c ratio is the maximum volume to capacity ratio (v/c ratio) for movements at the intersection. In 

addition, all v/c ratios greater than 0.85 are outlined and highlighted.  

Note 3:   95th percentile queue lengths were derived from SimTraffic reports using 15-minute seeding, 60-minute simulation 

and an average of five runs. 

 

During the year of 2035, the stop-controlled intersection of Watson Parkway North at Starwood Drive 

is anticipated to operate with a LOS of “F” during the a.m. and p.m. peak period. The intersection 

may experience a maximum control delay of 135.4 seconds during the p.m. peak period, and 

maximum volume-to-capacity (v/c) ratio of 1.06. The 95th percentile queue may be greater than the 

storage length by 55.6 metres during the a.m. peak period.  

 

The stop-controlled intersection of Watson Parkway North at Watson Road North is anticipated to 

operate with a LOS of “B” during the a.m. peak period and LOS “C” during the p.m. peak period. 

The intersection may experience a maximum control delay of 17.1 seconds during the p.m. peak 

period, and a maximum volume-to-capacity ratio of 0.39. The 95th percentile queue is currently 

expected to be a maximum of 24.8 metres or less for this intersection.  

 

The signalized intersection of Watson Road North at York Road is expected to operate with a LOS of 

“B” during the a.m. and p.m. peak periods. The intersection may experience a maximum control 

delay of 19.6 seconds during the a.m. peak period, and a maximum volume-to-capacity ratio of 

0.76. The 95th percentile queue is currently expected to be a maximum of 177 metres or less for this 

intersection.  

 

  

Intersection Control 
Peak 

Hour 

Level of 

Service 1 

Control 

Delay 

Maximum 

v/c ratio 2 

95th Percentile Queue 

Length 3 OR 95th 

Percentile Queue > 

Storage Lane Length 

Watson Parkway 

North at Starwood 

Drive 

Stop-

Controlled 

A.M. F 88.4 s 1.06 (EBR) 139.6 m > 84 m (EBL) 

P.M. F 135.4 s 0.50 (EBL) 40.8 m (EBR) 

Watson Parkway 

North at Watson 

Road North 

Stop-

Controlled 

A.M. B 12.6 s 0.11 (WBL) 13 m (WBL) 

P.M. C 17.1 s 0.39 (WBL) 24.8 m (WBL) 

Watson Road 

North at York 

Road 

Signalized 

A.M. B 19.6 s 0.76 (WBT) 177 m (WBT) 

P.M. B 15.1 s 0.69 (WBT) 80.3 m (WBT) 

Watson Parkway 

North at York 

Road 

Signalized 

A.M. C 34.0 s 0.98 (SBT) 123.4 m > 112 m (SBR) 

P.M. F 91.7 s 1.83 (EBL) 

168.1 m > 68 m (EBL) 

125.8 m > 68 m (WBR) 

223.3 m > 102 m (SBL) 

196.9 m > 112 m (SBR) 
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The signalized intersection of Watson Parkway North at York Road is anticipated to operate with a 

LOS of “C” during the a.m. and LOS of “F” during the p.m. peak periods. The intersection 

experiences a maximum control delay of 91.7 seconds during the p.m. peak period, and a 

maximum volume-to-capacity ratio of 1.83. The 95th percentile queue may exceed the storage lane 

lengths during the a.m. period in the southbound right turn movement. During the p.m. period the 

95th percentile queue length will exceed the storage lane length in the eastbound left, westbound 

right, southbound left, and southbound right turning movements.  

 

These results indicate that majority of the intersections in the study area are currently operating 

efficiently with minimal delays and with reserve capacity to accommodate future increases in traffic 

volume. The intersection of Watson Parkway North at Starwood Drive will be signalized in the future 

which will alleviate congestion in the eastbound movement but should continue to be observed by 

the City. The figure below shows the 2035 Future Background conditions.  
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5.0 Site Generated Traffic  
 

The proposed development will result in additional vehicles on the boundary road network that 

previously did not exist. The proposed development will also result in additional turning movements 

at the boundary road intersections.  

 

5.1 Trip Generation 

 

The Institute of Transportation Engineers (ITE) Trip Generation Manual 11th Edition was used to 

forecast the number of trips generated by the mixed-use development. The trips generated by the 

townhouses were determined using Land Use Category (LUC) 220 “Multifamily Housing Low-Rise”. 

The trips generated by the apartment buildings A, B, C, and D were determined using Land Use 

Category 222 “Multifamily Housing High-Rise”. While building A is categorized as LUC 221 “Multifamily 

Housing Mid-Rise” as it is only 10 storeys, the concept plan only mentioned the total unit count on 

Block A. Block A contains buildings A and B therefore, building A was assumed to have a LUC of 222. 

 

Relevant excerpts from the ITE Trip Generation Manual 11th Edition are included in Appendix F. 

Table 6 summarizes the number of trips forecasted to be generated by the proposed development.  

The number of units can be found in the concept plan.  

Table 6: ITE Trip Generation 

Type Parameter 

A.M. Peak Hour P.M. Peak Hour 

In Out 2-Way In Out 
2-

Way 

Multifamily Housing 

(High-Rise) (LUC 222) 

873 Units 

Gross Trips 61 174 235 173 106 279 

Equation/Rate 0.27 0.32 

Multifamily Housing 

(Low-Rise) (LUC 220) 

197 Units 

Gross Trips 20 64 84 66 39 105 

Equation/Rate 0.40 0.51 

Shopping Centre 

(>150k) (LUC 820) 

30,340 ft2 

Gross Trips 94 58 152 115 124 239 

Equation/Rate 0.84 3.40 

Net New Trips 175 296 471 354 269 623 

 

The subject site is expected to generate 471 two-way (175 inbound and 296 outbound) trips during 

the weekday a.m. peak hour, and 623 two-way (354 inbound and 269 outbound) trips during the 

weekday p.m. peak hour.  

5.2 Trip Distribution and Assignment  

 

The trips were distributed and assigned based on the Transportation Tomorrow Survey (TTS) and 

analysis of movements along the roadway. Data from Transportation Tomorrow Surveys (TTS) was 

used to estimate the peak hour trip distribution at the site, as confirmed with the City of Guelph. 

Table 7 outlines the trip distribution for the proposed development divided into time and direction of 

travel. Data from Transportation Tomorrow Surveys (TTS) was used to distribute the site generated 

trips to the study road network.   
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Table 7: Trip Distribution for Passenger Vehicles 

Direction 
A.M. Peak Hour P.M. Peak Hour 

In Out In Out 

Northwest 64% 52% 44% 49% 

North 9% 0% 2% 0% 

Northeast 4% 0% 0% 0% 

East 0% 4% 4% 0% 

Southeast 0% 7% 7% 0% 

South 0% 4% 3% 0% 

Southwest 0% 14% 18% 16% 

West 23% 19% 22% 36% 

 

These results are based on Google Map optimized routes during the typical weekday peak period 

and are comparable with the existing travel patterns found in the existing turning movement counts 

collected. Trip Distribution Data from Transportation Tomorrow Survey Results can be found in 

Appendix G. 

The Site trip distribution and assignment for the generated trips is illustrated in Figure 7 and Figure 8, 

respectively. 
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6.0 Future Total Conditions 
 

Future Total traffic volumes for horizon years consist of the following components:  

• Background traffic growth from outside the study area. 

• Traffic generated within the study area from other proposed developments. 

• Traffic expected to be generated by the development. 

6.1 Study Horizons 

 

As confirmed with the City of Guelph, the horizon years selected to assess the impacts of the 

proposed development include:  

• Full Build-out: 2025 

• Five years from full build-out year: 2030 

• Ten years from full build-out year: 2035 

6.2 Intersection Operations 

 

Intersection operations at the study intersections were analyzed following addition of volumes from 

associated growth rates, background developments, and expected site traffic. Table 8, Table 9, and 

Table 10 summarizes the 2025, 2030, and 2035 Future Total operations, respectively. Appendix D 

contains the Level of Service definitions and Appendix E contains the detailed capacity analysis.   
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Table 8 : 2025 Future Total Conditions 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle. LOS of “E” and 

“F” are bolded per the City of Guelph Guidelines. The Level of Service of a stop-controlled intersection is based on 

the delay associated with the critical minor road approach. 
Note 2:   The critical v/c ratio is the maximum volume to capacity ratio (v/c ratio) for movements at the intersection. In 

addition, all v/c ratios greater than 0.85 are outlined and highlighted.  

Note 3:   95th percentile queue lengths were derived from SimTraffic reports using 15-minute seeding, 60-minute simulation 

and an average of five runs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Intersection Control 
Peak 

Hour 

Level of 

Service 1 

Control 

Delay 

Maximum 

v/c ratio 2 

95th Percentile Queue 

Length 3 OR 95th 

Percentile Queue > 

Storage Lane Length 

Watson Parkway 

North at 

Starwood 

Drive/Site Access 

Stop-

Controlled 

A.M. F Error 5.78 (WBT) 84 m (WBT) 

P.M. F Error 15.96 (WBT) 158.1 m (WBT) 

Watson Parkway 

North at Watson 

Road North 

Stop-

Controlled 

A.M. B 12.2 s 0.10 (WBL) 13.5 m (WBL) 

P.M. C 16.2 s 0.36 (WBL) 24.9 m (WBL) 

Watson Road 

North at York 

Road 

Signalized 

A.M. B 16.5 s 0.69 (SBT) 91.4 m (WBT) 

P.M. B 12.3 s 0.58 (WBT) 79.4 m (WBT) 

Watson Parkway 

North at York 

Road 

Signalized 

A.M. C 25.5 s 0.88 (SBT) 89.8 m (SBT) 

P.M. E 64.2 s 1.47 (EBL) 

168.3 m > 68 m (EBL) 

75.5 m > 67 m (NBL) 

125.1 m > 102 m (SBL) 

196.1 m > 112 m (SBR) 

Watson Parkway 

North at West Site 

Access 

Stop-

Controlled 

A.M. B 14.8 s 0.07 (WBL) 12.5 m (WBL) 

P.M. D 32.0 0.17 (WBL) 178.4 m (SBT) 

Watson Road 

North at East Site 

Access 

Stop-

Controlled 

A.M. A 9.0 s 0.04 (EBL) 14 m (NBT) 

P.M. A 1.6 s 0.03 (NBT) 3.7 m (NBT) 
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Table 9: 2030 Future Total Conditions 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle. LOS of “E” and 

“F” are bolded per the City of Guelph Guidelines. The Level of Service of a stop-controlled intersection is based on 

the delay associated with the critical minor road approach. 
Note 2:   The critical v/c ratio is the maximum volume to capacity ratio (v/c ratio) for movements at the intersection. In 

addition, all v/c ratios greater than 0.85 are outlined and highlighted.  

Note 3:   95th percentile queue lengths were derived from SimTraffic reports using 15-minute seeding, 60-minute simulation 

and an average of five runs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Intersection Control 
Peak 

Hour 

Level of 

Service 
1 

Control 

Delay 

Maximum 

v/c ratio 2 

95th Percentile Queue 

Length 3 OR 95th 

Percentile Queue > 

Storage Lane Length 

Watson Parkway 

North at 

Starwood 

Drive/Site Access 

Stop-

Controlled 

A.M. F Error 14.01 (WBT) 204.3 m (WBT) 

P.M. F Error 31.36 (WBT) 227.3 m (WBT) 

Watson Parkway 

North at Watson 

Road North 

Stop-

Controlled 

A.M. B 12.4 s 0.11 (WBL) 14.6 m (WBL) 

P.M. C 16.7 s 0.38 (WBL) 22.5 m (WBL) 

Watson Road 

North at York 

Road 

Signalized 

A.M. B 18.6 s 0.72 (SBT) 252.4 m (WBT) 

P.M. B 16.2 s 0.69 (NBT) 68 m (WBT) 

Watson Parkway 

North at York 

Road 

Signalized 

A.M. C 29.3 s 0.93 (SBT) 98.9 m (SBT) 

P.M. F 93.0 s 1.78 (EBL) 
167.9 m > 68 m (EBL) 

91.7 m > 67 m (NBL) 

Watson Parkway 

North at West Site 

Access 

Stop-

Controlled 

A.M. B 14.8 s 0.07 (WBL) 13.1 m (WBL) 

P.M. D 31.3 s 0.17 (WBL) 14.3 m (WBL) 

Watson Road 

North at East Site 

Access 

Stop-

Controlled 

A.M. A 9.0 s 0.04 (EBL) 14 m (EBL) 

P.M. A 1.6 s 0.03 (NBT) 5.2 m (NBT) 
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Table 10: 2035 Future Total Conditions 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle. LOS of “E” and 

“F” are bolded per the City of Guelph Guidelines. The Level of Service of a stop-controlled intersection is based on 

the delay associated with the critical minor road approach. 
Note 2:   The critical v/c ratio is the maximum volume to capacity ratio (v/c ratio) for movements at the intersection. In 

addition, all v/c ratios greater than 0.85 are outlined and highlighted.  

Note 3:   95th percentile queue lengths were derived from SimTraffic reports using 15-minute seeding, 60-minute simulation 

and an average of five runs. 

 

The signalized intersection of Watson Parkway North at Starwood Drive is anticipated to operate with 

a LOS of “F” during the a.m. and p.m. peak period. The maximum control delay and volume-to-

capacity ratios cannot be calculated since the westbound approach is over saturated. The 95th 

percentile queue is expected to be a maximum of 183.3 metres. 

 

The stop-controlled intersection of Watson Parkway North at Watson Road North is anticipated to 

operate with a LOS of “B” during the a.m. peak period and LOS “C” during the p.m. peak period. 

The intersection may experience a maximum control delay of 17.1 seconds during the p.m. peak 

period, and a maximum volume-to-capacity ratio of 0.39. The 95th percentile queue is currently 

expected to be a maximum of 101.4 metres or less for this intersection.  

 

Intersection Control 
Peak 

Hour 

Level of 

Service 
1 

Control 

Delay 

Maximum 

v/c ratio 2 

95th Percentile Queue 

Length 3 OR 95th 

Percentile Queue > 

Storage Lane Length 

Watson Parkway 

North at 

Starwood 

Drive/Site 

Access 

Stop-

Controlled 

A.M. F Error Error 183.3 m (WBT) 

P.M. F Error Error 182.6 m (WBT) 

Watson Parkway 

North at Watson 

Road North 

Stop-

Controlled 

A.M. B 12.6 s 0.11 (WBL) 101.4 m (WBL) 

P.M. C 17.1 s 0.39 (WBL) 22.3 m (WBL) 

Watson Road 

North at York 

Road 

Signalized 

A.M. C 21.9 s 0.80 (WBT) 439.9 m (WBT) 

P.M. B 19.0 s 0.78 (WBT) 83.8 m (WBT) 

Watson Parkway 

North at York 

Road 

Signalized 

A.M. D 37.4 s 1.03 (SBT) 
75.7 m > 68 m (EBL) 

140.2 m > 112 m (SBR) 

P.M. F 135.6 s 2.22 (EBL) 

168.3 m > 68 m (EBL) 

76.5 m > 68 m (WBR) 

87 m > 67 m (NBL) 

124.9 m > 112 m (SBR) 

Watson Parkway 

North at West Site 

Access 

Stop-

Controlled 

A.M. B 14.8 s 0.07 (WBL) 178.4 m (SBT) 

P.M. D 31.4 s 0.17 (WBL) 12.5 m (WBL) 

Watson Road 

North at East Site 

Access 

Stop-

Controlled 

A.M. A 9.0 s 0.04 (EBL) 14.4 m (EBL) 

P.M. A 1.6 s 0.03 (NBT) 3.8 m (NBT) 
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The signalized intersection of Watson Road North at York Road is expected to operate with a LOS of 

“C” during the a.m. period and LOS “B” during the p.m. peak periods. The intersection may 

experience a maximum control delay of 21.9 seconds during the a.m. peak period, and a maximum 

volume-to-capacity ratio of 0.80. The 95th percentile queue is currently expected to be a maximum 

of 439.9 metres or less for this intersection.  

 

The signalized intersection of Watson Parkway North at York Road is anticipated to operate with a 

LOS of “D” during the a.m. and LOS of “F” during the p.m. peak periods. The intersection 

experiences a maximum control delay of 135.6 seconds during the p.m. peak period, and a 

maximum volume-to-capacity ratio of 2.22. The 95th percentile queue may exceed the storage lane 

lengths during the a.m. period in the southbound right and eastbound left turning movements. 

During the p.m. period the 95th percentile queue length will exceed the storage lane length in the 

northbound left and right, eastbound left, and southbound right turning movements.  

 

The stop-controlled intersection of Watson Parkway North at West Site Access is anticipated to 

operate with a LOS of “B” during the a.m. peak period and LOS “D” during the p.m. peak period. 

The intersection may experience a maximum control delay of 31.4 seconds during the p.m. peak 

period, and a maximum volume-to-capacity ratio of 0.17. The 95th percentile queue is currently 

expected to be a maximum of 178.4 metres or less for this intersection.  

 

The stop-controlled intersection of Watson Road North at East Site Access is anticipated to operate 

with a LOS of “A” during the a.m. and p.m. peak period. The intersection may experience a 

maximum control delay of 9.0 seconds during the a.m. peak period, and a maximum volume-to-

capacity ratio of 0.04. The 95th percentile queue is currently expected to be a maximum of 14.4 

metres or less for this intersection.  

 

These results indicate that majority of the intersections in the study area are currently operating 

efficiently with minimal delays and with reserve capacity to accommodate future increases in traffic 

volume, with the exception of Watson Parkway North at Starwood Drive/Site Access and Watson 

Parkway North at York Road. Figure 9 shows the 2035 Future Total conditions.  
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7.0 Traffic Control Signal Warrants 
 

Signal warrants were conducted for the intersection of Watson Parkway and Starwood Drive/ Site 

Access. 

 

The analysis followed the procedures specified in Chapter 4 of the “Ontario Traffic Manual – Book 

12”, March 2012.  Justifications 1 (Minimum Vehicular Volume), 2 (Delay to Cross Traffic), 3 

(Combination of Justifications 1 and 2), and 4 (4-Hour Volume) were selected as the most 

appropriate warrants with which to assess the two study intersections.  

 

The average hour volume was determined using the following formula from OTM Book 12:  

 

AHV = (amPHV + pmPHV) / 4 

 

Where; 

AHV = average hour volume 

PHV = peak hour volume 

 

An “urban” operating environment was applied to the signal warrant analysis to reflect the 

urbanization of the corridor.  

 

Under 2025 future total conditions, signals are warranted at the study intersections of Watson 

Parkway and Starwood Drive/Northern Site Access.  

 

Appendix J contains the signal warrant sheets. It is still recommended that signalization of Watson 

Parkway and Starwood Drive/Northern Site Access be implemented to improve the operations of 

the subject intersection. 

 

Note that left-turn warrants are not required for the other Site Accesses, as little to no traffic turns left 

at the stop-controlled accesses. Rather, it is assumed that most trips will use the signal at Watson 

Parkway and Starwood Drive, where left turns are simpler and safer. 
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8.0 Recommendations  
 

To mitigate the congestion observed at Watson Parkway at Starwood Drive/Site Access and Watson 

Parkway at York Road, signalization and lane optimization methods were assessed. 

 

8.1 Background Conditions  

 

As noted in Section 4.0, the TIS’s for the background improvements were not provided so no 

recommendations from these reports were included. It is worth noting that the concerns seen along 

Watson Parkway North at Starwood Drive and at York Road are seen in Background conditions. 

 

8.2 Signalization of Watson Parkway North at Starwood Drive/Site Access 

 

The intersection of Watson Parkway North at Starwood Drive/Site Access was signalized to alleviate 

congestion experienced during all three horizon years. Table 11 summarizes the results from the 2035 

Future Total scenario with the signalized recommendation. 
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Table 11: 2035 Future Total Conditions with Signalization 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle. LOS of “E” and 

“F” are bolded per the City of Guelph Guidelines. The Level of Service of a stop-controlled intersection is based on 

the delay associated with the critical minor road approach. 
Note 2:   The critical v/c ratio is the maximum volume to capacity ratio (v/c ratio) for movements at the intersection. In 

addition, all v/c ratios greater than 0.85 are outlined and highlighted.  

Note 3:   95th percentile queue lengths were derived from SimTraffic reports using 15-minute seeding, 60-minute simulation 

and an average of five runs. 

 

The signalized intersection of Watson Parkway North at Starwood Drive is anticipated to operate with 

a LOS of “C” during the a.m. and p.m. peak period. The intersection may experience a maximum 

control delay of 21.4 seconds during the p.m. peak period, and maximum volume-to-capacity (v/c) 

ratio of 0.89. The 95th percentile queue may be a maximum of 74.9 metres or less.  

 

The stop-controlled intersection of Watson Parkway North at Watson Road North is anticipated to 

operate with a LOS of “B” during the a.m. peak period and LOS “C” during the p.m. peak period. 

The intersection may experience a maximum control delay of 17.1 seconds during the p.m. peak 

period, and a maximum volume-to-capacity ratio of 0.39. The 95th percentile queue is currently 

expected to be a maximum of 22.2 metres or less for this intersection.  

 

Intersection Control 
Peak 

Hour 

Level of 

Service 1 

Control 

Delay 

Maximum 

v/c ratio 2 

95th Percentile Queue 

Length 3 OR 95th 

Percentile Queue > 

Storage Lane Length 

Watson Parkway 

North at Starwood 

Drive/Site Access 

Signalized 

A.M. C 20.3 0.83 (WBT) 74.1 m (NBT) 

P.M. C 21.4 s 0.89 (WBT) 74.1 m (NBT) 

Watson Parkway 

North at Watson 

Road North 

Stop-

Controlled 

A.M. B 12.6 s 0.11 (WBL) 22.2 m (WBL) 

P.M. C 17.1 s 0.39 (WBL) 21.2 m (WBL) 

Watson Road 

North at York 

Road 

Signalized 

A.M. C 21.9 s 0.80 (WBT) 81 m (WBT) 

P.M. B 19.0 s 0.78 (WBT) 81 m (WBT) 

Watson Parkway 

North at York 

Road 

Signalized 

A.M. D 37.5 s 1.03 (SBT) 

167.9 m > 68 m (EBL) 

80.2 m > 68 m (WBR) 

82.5 m > 67 m (NBL) 

130 m > 112 m (SBR) 

P.M. F 135.6 s 2.22 (EBL) 

167.9 m > 68 m (EBL) 

80.2 m > 68 m (WBR) 

82.5 m > 67 m (NBL) 

130 m > 112 m (SBR) 

Watson Parkway 

North at West Site 

Access 

Stop-

Controlled 

A.M. C 15.9 s 0.08 (WBL) 12.1 m (WBL)) 

P.M. D 25.6 s 0.14 (WBL) 12.1 m (WBL) 

Watson Road 

North at East Site 

Access 

Stop-

Controlled 

A.M. A 9.0 s 0.04 (EBL) 4 m (NBT) 

P.M. A 1.6 s 0.03 (NBT) 4 m (NBT) 
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The signalized intersection of Watson Road North at York Road is expected to operate with a LOS of 

“C” during the a.m. period and LOS “B” during the p.m. peak periods. The intersection may 

experience a maximum control delay of 21.9 seconds during the a.m. peak period, and a maximum 

volume-to-capacity ratio of 0.80. The 95th percentile queue is currently expected to be a maximum 

of 81 metres or less for this intersection.  

 

The signalized intersection of Watson Parkway North at York Road is anticipated to operate with a 

LOS of “D” during the a.m. and LOS of “F” during the p.m. peak periods. The intersection 

experiences a maximum control delay of 135.6 seconds during the p.m. peak period, and a 

maximum volume-to-capacity ratio of 2.22. The 95th percentile queue may exceed the storage lane 

lengths during the a.m. and p.m. periods in the eastbound left, westbound right, northbound left, 

and southbound right approaches.  

 

The stop-controlled intersection of Watson Parkway North at West Site Access is anticipated to 

operate with a LOS of “C” during the a.m. peak period and LOS “D” during the p.m. peak period. 

The intersection may experience a maximum control delay of 25.6 seconds during the p.m. peak 

period, and a maximum volume-to-capacity ratio of 0.14. The 95th percentile queue is currently 

expected to be a maximum of 12.1 metres or less for this intersection.  

 

The stop-controlled intersection of Watson Road North at East Site Access is anticipated to operate 

with a LOS of “A” during the a.m. and p.m. peak period. The intersection may experience a 

maximum control delay of 9.0 seconds during the a.m. peak period, and a maximum volume-to-

capacity ratio of 0.04. The 95th percentile queue is currently expected to be a maximum of 4 metres 

or less for this intersection.  

 

These results indicate that the majority of the intersections in the study area would operate 

efficiently with minimal delays and with reserve capacity to accommodate future increases in traffic 

volume if the intersection of Watson Parkway North at Starwood Drive were signalized.  

 

8.3 Watson Parkway North at York Road 

 

The intersection of Watson Parkway North at York Road is anticipated to operate with a LOS of “F” 

and fail in the 2030 and 2035 Future Background conditions, indicating additional site traffic did not 

significantly alter the performance of the intersection.  Some possible solutions were examined for 

this intersection, but, as these are expected to fail due to background conditions, no 

recommendations are made in this report.  

 

8.3.1 Double Left-Turn Lane  

 

According to the TAC GDGCR chapter 9.17, double left turn lanes is a design consideration when 

the peak left-turn volumes exceed 300 vehicles per hour. During the p.m. peak hour there are 561 

vehicles making a left turn from the eastbound approach. Implementing a double left turn lane 

improves the overall LOS of the intersection from “F” to “E”. In addition to adding a double left-turn 

lane, the receiving lanes had to be increased from 1 to 2 on the south approach. Also, under the 

timing settings, the southbound right turn approach was changed from permitted (perm) to 

permitted and overlap (pm+ov). Table 12 compares the recommendations outlined above to the 

2035 Future Total Conditions where the intersection of Watson Parkway North at Starwood Drive/Site 

Access is signalized.  
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Table 12: Double Left-Turn Lane Recommendation 

Scenario 2035 Future Total (Signalized) 

2035 Future Total 

(Signalized with Recommended 

Improvements) 

Intersection 
Peak 

Hour 

Level of Service 

(Average 

Delay per 

Vehicles)1 

Critical V/C Ratio 

(Approach)2 

Level of Service 

(Average 

Delay per 

Vehicles)1 

Critical V/C Ratio 

(Approach)2 

Watson 

Parkway North 

at York Road 

A.M. D 1.03 (SBT) D 1.03 (SBT) 

P.M. F 2.22 (EBL) E 1.15 (NBT) 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle. LOS of “E” and 

“F” are bolded per the City of Guelph Guidelines. The Level of Service of a stop-controlled intersection is based on 

the delay associated with the critical minor road approach. 
Note 2:   The critical v/c ratio is the maximum volume to capacity ratio (v/c ratio) for movements at the intersection. In 

addition, all v/c ratios greater than 0.85 are outlined and highlighted.  

 

The additional left turn on the eastbound approach in addition to updating the timing setting for the 

southbound right turn approach at the intersection of Watson Parkway North at York Road, 

improved the intersection LOS from “F” to “E”. It is important to note that this intersection is expected 

to operate at a LOS of F in the 2035 future background conditions without the addition of the site 

traffic. These additional vehicles do not significantly affect the intersection’s operations.  

9.0 Site Access Review  
 

It is important to check the site accesses for safety concerns for corner clearance, access spacing 

and sightlines. These were checked using the standards set out in the Geometric Design Guide for 

Canadian Roads (GDGCR) June 2017.  

 

9.1 Vehicle Maneuvering Diagram  

 

An AutoTURN analysis was undertaken to confirm that the expected vehicles including garbage 

trucks and emergency vehicles can safely maneuver throughout the site.  These diagrams focused 

on the main paths throughout the development. The vehicle maneuvering diagrams presented in 

Appendix K found no issues with vehicle maneuverability. 

 

9.2 Corner Clearance 

 

Corner Clearance is the distance between site accesses and intersections. The required and 

provided spacing per Figure 8.8.2 in TAC GDGCR are summarized in Table 13. Appendix L contains 

all relevant TAC excerpts. The spacing between the accesses and the intersections meet the TAC 

requirements. Given the residential use of the development, the TAC requirements for both the 

residential access spacing are provided below.  
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Table 13: Minimum Spacing Requirement 

Feature 
Starwood Drive Site Access at 

Watson Parkway North 

West Site Access at Watson 

Parkway North 

Minimum Spacing 

Requirement 
70 m 70 m 

Available Spacing 190 m  130 m 

Minimum Spacing Distance 

Satisfied? 
yes yes 

 

9.3 Sight Distance Analysis  

 

A review of the available sight distance at the proposed site intersections was undertaken based on 

Transportation Association of Canada (TAC) Geometric Design Guide for Canadian Roads (June 

2017). Sight distance was measured from the site access using the following assumptions:  

• A standard driver eye height of 1.08 m for a passenger car.  

• A 4.4 metre setback from the approximate extension of the outer curb to represent a vehicle 

waiting to exit the Site.  

 

Intersection sight distance is calculated using Equation 9.9.1 from the GDGCR 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) 

Table 14 outlines the sight distance analysis for the intersections of Watson Parkway North at West 

Site Access and Watson Road North at East Site Access. 
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Table 14: Sight Distance Analysis 

Feature 
Watson Parkway North at 

Starwood Drive/Site Access 

Watson Road North at East Site 

Access 

Access Type Full-Movement Full-Movement 

Posted Speed Limit of 

Roadway 
50 km/h 60 km/h 

Assumed Design Speed 70 km/h 80 km/h 

Base Time Gap 
6.5 s (right) 

7.5 s (left) 

6.5 s (right) 

7.5 s (left) 

Grade of Roadway Less than 3% Less than 3% 

Horizontal Alignment of 

Roadway 
Straight Straight 

Required Sight Distance (right 

turn) 
130 m 145 m 

Available Sight Distance (right 

turn) 
<130 m <145 m 

Required Sight Distance (left 

turn) 
150 m 170 m 

Available Sight Distance (left 

turn) 
<150 m <170 m 

Minimum Sight Distances 

Satisfied? 
Yes Yes 

 

The intersections are expected to have adequate sightline distances. Figure 10 displays the sightline 

figure of the two intersections. Appendix L has all relevant TAC excerpts. 
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10.0 Parking Review 
 

The purpose of this section is to evaluate the parking requirements associated with the proposed 

development an determine whether the proposed parking supply can meet the required parking 

outlined in the parking Zoning By-Law.  

 

10.1 Zoning By-Law Parking Requirements 

 

Based on the City of Guelph Zoning By-Law (1995)-14864 the development area is designated as a 

Specialized Community Shopping Centre Zones (CC-15 (H)). Per this by-law large parking areas 

should be situated to the side or rear of buildings to not take up the visual element of the site. There 

are no specialized parking rates for this zone, general parking rates were applied. The proposed 

parking supply was compared to the parking requirements for the development based on the City 

of Guelph Zoning By-Law (1995)14864. Relevant Zoning By-Law excerpts are provided in Appendix H. 

The table below displays the results of the findings.  

 

Table 15: City of Guelph Zoning By-Law Vehicle Parking Requirement (1995-14864) 

Type  Parking Required Units 
Required 

Parking 

Apartment Building 
1.5 spaces for the first 20 units; 

1.25 spaces/unit in excess of 20 
873 

1097 

Townhouse 1 space/unit 197 
197 

Retail Establishment 1 space/16.5m2 GFA 
2818.2 m2 

GFA 

171 

Total Parking Required Total Parking Provided Parking Supply Difference 

1465 1232 -233 

 

Table 15 displays the parking requirements per the City of Guelph parking Zoning By-Law (1995)-

14864. The number of parking spaces proposed at this site does not meet the requirements. There is 

a deficit of 233 parking spaces at the site. The old By-Law does not separate residential parking 

spaces from visitor parking spaces. The combined parking rate for an apartment/mixed-use building 

is 0.4 – 0.15 larger than the parking rate proposed in the amended 2023 By-Law. This deficit can be 

justified since the old parking By-Law is conservative with the parking rates.  

 

The proposed parking supply was also compared to the parking requirements for the development 

based on the new City of Guelph Zoning By-Law (2023)- 20790. Relevant Zoning By-Law excerpts are 

provided in Appendix H. Table 16 below displays the results of the findings.  
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Table 16: City of Guelph Zoning By-Law Vehicle Parking Requirement (2023-20790) 

Type 
Minimum Parking 

Required1 

Maximum 

Permitted 
Units / GFA 

Required 

Resident 

Parking 

Required 

Visitor 

Parking 

Mixed Use 

Building 

(Residential

) 

1 space/unit plus 0.1 

visitor spaces/unit 

1.5 spaces/unit 

0.25 visitor 

spaces/unit 

873 
873 

1310 (max) 

88 

219 (max) 

Townhouse 

– freehold, 

back-to-

back 

1 space/unit plus 0.2 

visitor spaces/unit1 

1.5 space/unit 

plus 0.5 visitor 

spaces/unit 

197 
197  

296 (max) 

321 

991 (max) 

Retail 

Establishme

nt 

1.5 spaces per 100 

m2 of GFA 

3 spaces per 100 

m2 of GFA 
2818.2 m2 

Required Parking 

42 

85 (max) 

Zoning By-Law Total Parking Provided 
Parking Supply 

Difference 

1232 (min. parking requirements) 

2009 (max. parking permitted) 

Use 
Parking 

Provided 
Total  

0 

Mixed Use 

Building 

(Residential 

and Retail) 

1003 
1232 

Townhouse 229 

Note 1: Only back-to-back townhouses included in townhouse visitor parking space requirement calculations.  

 

Table 16 displays the parking requirements per the 2023 City of Guelph parking Zoning By-Law. The 

number of parking spaces proposed at this site meets the minimum requirements. The development 

meets the minimum parking requirements and site does not exceed the maximum permissible 

parking spaces.  

 

Despite the deficiency of parking spaces when compared to the 1995 Zoning By-Law parking 

requirements, the site meets the requirements of the 2023 update. This shows that the development 

is in line with the direction the City is moving in respect to the parking requirements. The deficiency 

can also be supported by the transportation demand management measures outlined in Section 11 

including the transit opportunities in the area, the connection to cycling and walking facilities and 

the inclusion of bicycle parking for the development. 

 

10.2 Bicycle Parking Requirements  

 

Per the City of Guelph Zoning By-Law (2023) - 20790 – Part C: General Provisions and Parking the 

subject site must provide long term and short-term bicycle parking. Table 17 below outlines the 

bicycle parking requirements.  
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Table 17: Bicycle Parking Requirements 

Use 

Required 

Short Term 

Bicycle 

Parking 

Required 

Long Term 

Bicycle 

Parking 

Total Bicycle 

Parking 

Needed 

Bicycle Parking 

Provided 
Surplus/Deficit 

Short 

Term 

Long 

Term 

Short 

Term 

Long 

Term 

Short 

Term 

Long 

Term 

Residential – 

Multiple 

Dwelling 

(Apartments) 

0.1 

spaces/unit 
1 space/unit 88 873 

97 886 +3 +10 

Commercial, 

Service, 

Retail 

0.2 

spaces/100m2 

GFA 

0.1 

spaces/100m2 

GFA 

6 3 

Residential 

Townhouses 

(with 

garage) 

N/A N/A N/A N/A N/A N/A N/A N/A 

 

The proposed development meets the bicycle requirements outlined by the City of Guelph with 97 

short term and 886 long term bicycle spaces proposed.   

 

11.0 Transportation Demand Management (TDM) 
 

Transportation Demand Management (TDM) measures are recommended to promote alternative 

modes of transportation, such as transit, cycling or walking, and reduce single-occupant vehicle 

(SOV) trips entering and exiting the proposed development. The measures are presented in the 

following subsections. 

11.1 Existing Transit and Active Transportation Facilities 

 

Currently, there is existing transit within the area. The 17/18 Route travels east-west on York Road and 

moves north-south at the intersection of Watson Parkway and York Road. Route 4 travels east-west 

on York Road and services the area south of York Road as it moves through Watson Road South and 

Watson Parkway South. The transit map provided by the City of Guelph can be found in Appendix I.  

 

Also available to the public are the City of Guelph’s accessible door-to-door transportation services 

(ATS), which are intended for persons with physical or functional disabilities or health conditions who 

are unable to access fixed-route public transit, such as the Guelph Transit Lines.  

 

Passengers connecting to a GO Transit bus or rail are eligible for a free ride on Guelph Transit as part 

of the Metrolinx Co-Fare Program.  
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11.2 Cyclist Facilities   

 

Watson Parkway North is part of the Spine Cycling Network per the City of Guelph Transportation 

Master Plan. Protected cycling facilities are to be developed on Watson Parkway (between Couling 

Crescent and York Road) within the next 5-8 years. As such, the City will work alongside applicants to 

reserve the necessary space within the Right-of-Way along Watson Parkway North.  

To accommodate for these bicycle trips, safe and secure bicycle parking spaces are being 

considered in the proposed development. The provision of bicycle parking will provide cyclists with 

a safe space to store their bikes and encourage cycling as another mode of transportation to 

reduce automobile trips. There are 983 bicycle parking spaces proposed, 97 of which would be 

short-term parking spaces and 886 would be long-term parking spaces.  

 

11.3 Pedestrian Facilities 

 

Per the City of Guelph Trail Master Plan, there are two planned trails within or adjacent to the 

subject Site. The first is an off-road Secondary Trail following the outer edge of the natural buffer 

between Watson Parkway North and Watson Road North. The second trail is to extend along 

Watson Road North.  

 

There is an existing active trail located across the east site access, along the east side of Watson 

Road North. Existing pedestrian connections on the surrounding road network should connect to the 

proposed site through the proposed accesses. These paths should be well-lit to be safe and 

appealing to residents and visitors. Furthermore, pedestrian refuges, such as benches or fixtures, may 

be provided for additional aesthetic value and refuge for walking residents. There is currently a 

sidewalk north of the Site along Watson Parkway North, which is planned to be extended south to 

the intersection of Watson Parkway and York Road.  
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12.0 Conclusion 
 

The findings and recommendations of our analysis are summarized as the following: 

• Historical traffic counts were used for the a.m. peak hour while 2022 Spectrum traffic counts 

were used for the p.m. peak hour to provide conservative analysis.  

• Under the 2023 Existing conditions all study intersections are expected to continue 

performing optimally with a Level of Service “C” or better during the a.m. and p.m. peak 

hours, except Watson Parkway at Starwood Drive with a LOS “E” during the p.m. peak hour. 

• Under the 2035 Future Background conditions, all intersection operate with an LOS of “C” or 

better during the a.m. and p.m. peak period. Watson Parkway North at Starwood and 

Watson Parkway North at York Road are expected to operate at LOS “F”.  

• The proposed development is expected to generate 471 and 623 new two-way trips during 

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

• With the addition of the proposed site access at Watson Parkway North, Watson Road North, 

and Starwood Drive under the 2035 Future Total conditions, the LOS values of the study 

intersections are not expected to change significantly from the 2035 Future Background 

conditions. The intersections are expected to operate at LOS “D” or better during the a.m. 

and p.m. peak hours. While Watson Parkway North at Starwood and Watson Parkway North 

at York Road is still anticipated to operate at LOS “F”. 

• Signal warrants at Watson Parkway North at Starwood Drive were warranted starting in 2024 

future total conditions. Therefore, it is recommended that the intersection of Watson Parkway 

North at Starwood Drive, be converted from stop-controlled to signalized. The LOS of the 

intersection is projected to improve from LOS “F” to “D” under the 2035 Future Total 

conditions after signalization.  

• A dual left turn lane at the eastbound approach at the intersection of Watson Parkway 

North at York Road was tested and found to improve the intersection LOS in addition to the 

southbound right turn approach being updated from permitted (perm) to permitted and 

overlap (pm+ov). Implementing these recommendations improved the intersection LOS at 

Watson Parkway North at York Road from “F” to “E” during the p.m. peak hour.  

• The analysis undertaken herein was prepared using the most recent concept plan available 

at the time of writing this report. Any minor changes to the plan are not expected to 

materially affect the conclusions contained within this report.  

 

• According to the City of Guelph Zoning By-Law (1995 )14864, the number of required parking 

spaces is 1465, the development has proposed 1232 spaces and therefore has a deficit of 

233 parking spaces. According to the City of Guelph Zoning By-Law (2023) 20790, the 

number of required parking spaces is 1232 and the development has proposed 1232 spaces. 

This shows that the development can be supported from a parking perspective. 

 

• The existence of local transit, planned cycling facilities, combined with the provision of 

pedestrian infrastructure at the Site and the availability of several TDM options for the 

development are expected to reduce auto trips on the study road network.  
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• Therefore, the application can be supported from a transportation perspective given that 

the surrounding road network can accommodate the increase in traffic volumes 

attributable to the proposed development. 

 

In conclusion, the proposed development located at 115 Watson Parkway North in the City of 

Guelph can be supported from a transportation operations, safety and parking perspective. We 

trust that this review satisfies any transportation concerns associated with the concept plan for this 

development.  

Please feel free to contact the undersigned for any further information required.  

Respectfully submitted, 

                                

 

IL/sa/la  

      
J:\2300\2358 - Guelph Watson Holdings Inc\6526 - 115 Watson Parkway N\Reports\2023.10.13_TIS Report.docx 
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From: Munshif Muccaram <Munshif.Muccaram@guelph.ca> 

Sent: October 26, 2022 3:49 PM 

To: Ariel Yerushalmi; Gwen Zhang 

Cc: landdivisioninfo@wellington.ca; Ian Lindley; Aaron Wignall; Kate Berry; Jennifer 

Juste 

Subject: RE: Terms of Reference for Mixed-Use Residential Development at 115 Watson 

Parkway North, Guelph 

 

Follow Up Flag: Follow up 

Flag Status: Flagged 

 

Hi Ariel,  

 

Please reached out to traffic@guelph.ca for any traffic counts and signal timing requests.  

 

Clarifications related to #2 & #3 will be provided to you upon Gwen’s return early next 

week.  

 

Thank you,  

 

Munshif Muccaram, Traffic Technologist II 

Engineering and Transportation Services, Infrastructure, Development and Enterprise 

City of Guelph 

519-822-1260 extension 2043 

munshif.muccaram@guelph.ca 

 

From: Ariel Yerushalmi <ayerushalmi@cfcrozier.ca>  

Sent: Wednesday, October 26, 2022 10:59 AM 

To: Gwen Zhang <Gwen.Zhang@guelph.ca> 

Cc: Chris DeVriendt <Chris.DeVriendt@guelph.ca>; landdivisioninfo@wellington.ca; Ian Lindley 

<ilindley@cfcrozier.ca>; Aaron Wignall <awignall@cfcrozier.ca>; Munshif Muccaram 

<Munshif.Muccaram@guelph.ca>; Kate Berry <Kate.Berry@guelph.ca>; Jennifer Juste 

<Jennifer.Juste@guelph.ca> 

Subject: RE: Terms of Reference for Mixed-Use Residential Development at 115 Watson Parkway North, 

Guelph 

 

Good morning Gwen, 

 

Thank you for the detailed response. A few questions: 

1. Can you provide the historical traffic counts for the study intersections? If not, can you please 

let me know where I can find them? 

2. Can you please confirm that the development north of the railway track is not to be included in 

the study? 

3. Do you have a TIS for the York Elizabeth Land Use Study Area? Additionally, what is the total 

GFA of the employment sites?  

 

Kind regards, 

Ariel 



 

  

Ariel Yerushalmi | Engineering Intern 

2800 High Point Drive, Suite 100 | Milton, ON L9T 6P4 

T: 905.875.0026 

 

Crozier Connections:       

Read our latest news and announcements here. 

From: Gwen Zhang <Gwen.Zhang@guelph.ca>  

Sent: October 25, 2022 8:47 PM 

To: Ariel Yerushalmi <ayerushalmi@cfcrozier.ca> 

Cc: Chris DeVriendt <Chris.DeVriendt@guelph.ca>; landdivisioninfo@wellington.ca; Ian Lindley 

<ilindley@cfcrozier.ca>; Aaron Wignall <awignall@cfcrozier.ca>; Munshif Muccaram 

<Munshif.Muccaram@guelph.ca>; Kate Berry <Kate.Berry@guelph.ca>; Jennifer Juste 

<Jennifer.Juste@guelph.ca> 

Subject: RE: Terms of Reference for Mixed-Use Residential Development at 115 Watson Parkway North, 

Guelph 

 

Hi Ariel,  

 

We are generally in agreement with the proposed TOR. Additional requirements are offered below. 

Confirmations of analysis assumptions are highlighted in red.   

1. Follow City’s Traffic Impact Study Guidelines.  

2. Follow City’s Urban Design Manual Volume 3 Community Nodes for the concept design at the 

Watson Parkway/Starwood Drive intersection. Consider transit bus stops along Watson Parkway 

as suggested in the manual.  

3. Determine the number of access driveway onto Watson Parkway and their associated locations.  

4. Add one more future horizon year, i.e., 10 years after the full built-out.  

5. The identified study area is acceptable. Please collect traffic counts at these intersections and 

compare them with historical traffic counts below by applying a 2% annual growth rate. Choose 

the higher level of traffic volumes for the base year.   

a. Watson Parkway at York Road (March 2019) 

b. Watson Road at York Road (March 2019) 

c. Watson Parkway at Starwood Drive (September 2016) 

6. Traffic signal warrant analysis at the Watson Parkway/Starwood Drive intersection.  

7. Turning lane warrant analysis at driveway intersections.  

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.cfcrozier.ca_news_-3Futm-5Fsource-3Demail-2Bsignature-26utm-5Fmedium-3Demail-26utm-5Fcampaign-3Demail-5Fsignature-5Fnews&d=DwMGaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=9BewU_dTeyE_YXd7vd61SBKu4uWpp-pDXbqO9CMilDc&s=zuD8mmKhL8NmxOJ63OO7rZ6JCmR4yjIK9yxYlP1q9g8&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_TrafficImpactStudyGuidelines.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=BXDf8giI_mL44NK7NypQ5Xw1ds6AWfUrxmtcAqUyZQY&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_Node-5F2016-5FWeb-5Fscreen.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=tnyTScRuA-7bYbzjlY1Yfc49IEMQPUgGaRm2Um-tJsw&e=


8. Other development sites in the surrounding area are listed below.  

a. North of the railway track. See the boundary blow. 

i. Additional single units 156; townhomes 85; apartment 525.  

ii. Only commercial use is assumed at 115 Watson Parkway so please ignore it.   

 
 

b. York Elizabeth Land Use Study Area 

i. Additional townhomes 88 

ii. Additional employment 122 

9. TDM comments:  

a. Note the following planned transportation network improvements, as identified in the 

2022 Transportation Master Plan (TMP): 

i. Watson Parkway North is on the Spine Cycling Network. Construction of 

protected cycling facilities on Watson Parkway North (from Couling Crescent to 

York Road) are anticipated within the next 5 to 8 years (identified as a capital 

project in the TMP). As such, staff will work with the applicants to reserve the 

necessary space within the ROW along Watson Parkway North for future 

protected cycling facilities. 

ii. Watson Parkway North is on the Quality Transit Network, under which it is 

designated for 'Potential Widening to 4 lanes'. 

b. The Active Transportation Network includes two planned trails within or adjacent to the 

subject site: 

i. An off-road Primary Trail (as identified in the Guelph Trails Master Plan) 

following the outer edge of the natural feature buffer between Watson Parkway 

North and Watson Road North. 

ii. A proposed trail route running north-south alongside Watson Road North.  

c. Consider pedestrian connections throughout the site and to municipal sidewalks.  

d. Transportation Demand Management measures are well-suited for this site. Please 

ensure the TIS includes a detailed and robust section indicating how the proposed 

development can support a reduction in single-occupancy vehicle trips. Suggested 

measures include but are not limited to: meeting but not exceeding required vehicle 

parking, providing high quality secure bike parking for residents on the main floor and 

sheltered bike parking for visitors located near to the primary entrances, providing a 

https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_living_construction-2Dprojects_york-2Delizabeth-2Dland-2Duse-2Dstudy-2Dand-2Durban-2Ddesign-2Dconcept-2Dplan_&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=-lTgovV7z7ufmcYIQY4TLylPPwznIosg7qma0rszoA4&e=


bicycle repair station on-site, wayfinding signage, provision of a carshare vehicle on-site, 

subsidized transit passes and providing a TDM display board in a centralized location, 

with free transit/trails schedules and maps. 

 

If you have any questions, please feel free to contact us.  

 

Regards, 

 

Gwen Zhang, M.Sc., P.Eng (she/her), Transportation Planning Engineer  

Engineering and Transportation Services  

T 519-822-1260 x 2638  

E gwen.zhang@guelph.ca  

 

From: Ariel Yerushalmi <ayerushalmi@cfcrozier.ca>  

Sent: Friday, October 14, 2022 3:49 PM 

To: Chris DeVriendt <Chris.DeVriendt@guelph.ca>; landdivisioninfo@wellington.ca 

Cc: Ian Lindley <ilindley@cfcrozier.ca>; Aaron Wignall <awignall@cfcrozier.ca> 

Subject: Terms of Reference for Mixed-Use Residential Development at 115 Watson Parkway North, 

Guelph 

 

[EXTERNAL EMAIL] Do not click links or attachments unless you recognize the sender and know the content is 

safe. 

Good afternoon, 

 

C.F. Crozier has been retained by Tercot Communities to complete a Traffic Impact Study to 

support the Zoning By-Law Amendment for the proposed site located at 115 Watson Parkway 

North in the City of Guelph, County of Wellington. The subject lands encompass a vacant region 

which is proposed to transform into a residential mixed-use development. The proposed 

development will consist of three development parcels with a total of 647 residential units and 

3,264 m2 of retail space. Currently, access to the site is permitted through Watson Parkway North.   

 

We kindly request that you review the ToR and provide feedback on the scope of work and 

request for data. Should you not be the appropriate person for correspondence, it would be 

appreciated if you could direct this ToR to the appropriate contact. 

 

Study Methodology for the Traffic Impact Study 

 

The following intersections will be analyzed as part of the study scope:  

 

• Watson Pkwy and Starwood Dr 

• Watson Pkwy and Watson Rd 

• Watson Pkwy and Site Access 

• Watson Rd and York Rd 

• Watson Pkwy and York Rd 

 

We kindly request that you please confirm that the noted intersections are sufficient for the study.  



 

We currently do not possess the traffic counts necessary for the study. Please let us know if new 

2022 traffic counts are acceptable, or if it is preferred that historical traffic volume counts are used 

to derive 2022 traffic volumes. It is important to mention that while travel patterns have generally 

resumed following the pandemic, some cities are not accepting new traffic counts due to COVID-

19’s lingering effects. In doing so, it would be appreciated if you could provide guidance should 

there be no recent and applicable traffic data at the study intersection.   

 

Vehicle Maneuvering Analysis 

 

Vehicle maneuvering analysis will be conducted using AutoTurn to confirm that expected design 

vehicles on site will not have any maneuvering conflicts or encroachments. The design vehicles 

expected on site include:  

• Passenger vehicles maneuvering in and out of critical parking spaces 

• Waste trucks circulating the site and maneuvering in and out of loading spaces and at the 

access driveways 

• Fire truck circulating and entering/exiting the site 

• WB-19 for commercial delivery 

• Heavy Single Unit truck 

 

All traffic geometric plans to be endorsed by Professional Engineer. 

  

Site Access Review 

 

We will be reviewing the sightlines, access spacing, and driveway design for the proposed 

accesses on Watson Parkway North based on City’s Development Engineering Manual and the 

TAC Geometric Design Guide for Canadian Roads (GDGCR).  

 

Analysis Periods and Scenarios 

 

The weekday A.M. and P.M. peak hours for the 2022 existing conditions are assumed to be 

suffice for the study. Please confirm that this is accurate.  

 

Further, the following horizon years for future background and future total analysis will be 

analyzed, consistent with the City of Guelph Traffic Impact Study Guidelines: 

 

• 2022 existing conditions 

• 2025 full build-out year 

• 5-year horizon beyond build-out (2030)  

 

Future Background Traffic Growth 

 

Per the County of Wellington’s Traffic Impact Study Guidelines, a growth rate of 2% will be applied 

to the movements. Please advise whether the assumed growth rate is sufficient, or alternatively 

provide an appropriate growth rate to reflect expected growth in the region.  

 

Background Developments and Transportation Improvements 

 

https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_TrafficImpactStudyGuidelines.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=BXDf8giI_mL44NK7NypQ5Xw1ds6AWfUrxmtcAqUyZQY&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.wellington.ca_en_resident-2Dservices_resources_Roads_RMAP_RMAPFinal_Appendix-2DG-2D-2D-2DTraffic-2DImpact-2DStudy-2DGuidelines-2D2021Updated.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=e38-COBlyh4TRGF1XjpcbXO-7nCYoAiEn5hDYDBtenQ&e=


We have reviewed the County of Wellington’s website to determine if there are any additional 

background developments that should be considered within the horizon of the study and did not 

find any significant developments to include.  

 

Please confirm that there are no active developments to be included as background 

development in the TIS. If there are developments that need to be considered, please provide 

the associated transportation impact studies that should be included in our analysis. Further, 

please advise whether there are any roadway, transit, or active transportation improvements 

planned within the vicinity of the site.  

 

Analysis Procedure 

 

The County of Wellington’s Traffic Impact Study Guidelines will be used as guidance regarding 

roadway analysis. The City of Guelph is a single tier municipality. Please refer to City of Guelph 

Traffic Impact Study Guidelines. 

 

Standard metrics of assessment including delay, Level of Service (LOS), capacity, and 95th 

percentile queues will be analyzed using Synchro 11.0 analysis software. Parameters for Synchro 

inputs will conform to the City’s Synchro guidelines, and any unspecified values will be left as 

defaults.  

 

Trip Generation and Distribution 

 

Trip generation for the proposed development will be forecasted using the Trip Generation 

Manual, 11th Edition, prepared by the Institute of Transportation Engineers (ITE): 

 

• Land Use Category 221: Multifamily Housing (Mid-Rise)  

• Land Use Category 822: Strip Retail Plaza (<40k) 

 

In the case that this is not the intended use of the land, or that a more accurate Land Use 

Category is to be used, please let us know.  

 

Data from the 2016 Transportation Tomorrow Survey (TTS) will be used to determine the trip 

distribution for the A.M. and P.M. periods to the proposed development. 

 

Summary 

 

We request the following information for inclusion in the study, along with any comments that arise 

with regards to the above Terms of Reference. 

 

Please provide: 

 

• Validation that the collection of 2022 traffic counts for the intersections of study is 

acceptable. Otherwise, please provide historical traffic counts and we will derive the 

traffic counts accordingly. If this is not acceptable, please advise on an appropriate 

method of obtaining existing conditions traffic data. See above comments. 

• Confirmation of the 2% growth rate for the roadways of study. Confirmed. 

• Confirmation of the land use codes. Confirmed. 

• Confirmation that there are no relevant background developments to be included in our 

analysis. See above comments. 

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.wellington.ca_en_resident-2Dservices_resources_Roads_RMAP_RMAPFinal_Appendix-2DG-2D-2D-2DTraffic-2DImpact-2DStudy-2DGuidelines-2D2021Updated.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=e38-COBlyh4TRGF1XjpcbXO-7nCYoAiEn5hDYDBtenQ&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_TrafficImpactStudyGuidelines.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=BXDf8giI_mL44NK7NypQ5Xw1ds6AWfUrxmtcAqUyZQY&e=


• Please provide details of any planned roadway or transit improvements in the surrounding 

study area within the horizon years, if there are any. See above comments.  

 

Please let us know if there are any questions or concerns. 

 

Kind regards, 

Ariel 

 

 

 

  

Ariel Yerushalmi | Engineering Intern 

2800 High Point Drive, Suite 100 | Milton, ON L9T 6P4 

T: 905.875.0026 
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From: Ariel Yerushalmi 

Sent: October 26, 2022 10:59 AM 

To: Gwen Zhang 

Cc: Chris DeVriendt; landdivisioninfo@wellington.ca; Ian Lindley; Aaron Wignall; 

Munshif Muccaram; Kate Berry; Jennifer Juste 

Subject: RE: Terms of Reference for Mixed-Use Residential Development at 115 Watson 

Parkway North, Guelph 

 

Follow Up Flag: Follow up 

Flag Status: Flagged 

 

Good morning Gwen, 

 

Thank you for the detailed response. A few questions: 

1. Can you provide the historical traffic counts for the study intersections? If not, can you please 

let me know where I can find them? 

2. Can you please confirm that the development north of the railway track is not to be included in 

the study? 

3. Do you have a TIS for the York Elizabeth Land Use Study Area? Additionally, what is the total 

GFA of the employment sites?  

 

Kind regards, 

Ariel 

 

From: Gwen Zhang <Gwen.Zhang@guelph.ca>  

Sent: October 25, 2022 8:47 PM 

To: Ariel Yerushalmi <ayerushalmi@cfcrozier.ca> 

Cc: Chris DeVriendt <Chris.DeVriendt@guelph.ca>; landdivisioninfo@wellington.ca; Ian Lindley 

<ilindley@cfcrozier.ca>; Aaron Wignall <awignall@cfcrozier.ca>; Munshif Muccaram 

<Munshif.Muccaram@guelph.ca>; Kate Berry <Kate.Berry@guelph.ca>; Jennifer Juste 

<Jennifer.Juste@guelph.ca> 

Subject: RE: Terms of Reference for Mixed-Use Residential Development at 115 Watson Parkway North, 

Guelph 

 

Hi Ariel,  

 

We are generally in agreement with the proposed TOR. Additional requirements are offered below. 

Confirmations of analysis assumptions are highlighted in red.   

1. Follow City’s Traffic Impact Study Guidelines.  

2. Follow City’s Urban Design Manual Volume 3 Community Nodes for the concept design at the 

Watson Parkway/Starwood Drive intersection. Consider transit bus stops along Watson Parkway 

as suggested in the manual.  

3. Determine the number of access driveway onto Watson Parkway and their associated locations.  

4. Add one more future horizon year, i.e., 10 years after the full built-out.  

5. The identified study area is acceptable. Please collect traffic counts at these intersections and 

compare them with historical traffic counts below by applying a 2% annual growth rate. Choose 

the higher level of traffic volumes for the base year.   

https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_TrafficImpactStudyGuidelines.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=BXDf8giI_mL44NK7NypQ5Xw1ds6AWfUrxmtcAqUyZQY&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_Node-5F2016-5FWeb-5Fscreen.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=tnyTScRuA-7bYbzjlY1Yfc49IEMQPUgGaRm2Um-tJsw&e=


a. Watson Parkway at York Road (March 2019) 

b. Watson Road at York Road (March 2019) 

c. Watson Parkway at Starwood Drive (September 2016) 

6. Traffic signal warrant analysis at the Watson Parkway/Starwood Drive intersection.  

7. Turning lane warrant analysis at driveway intersections.  

8. Other development sites in the surrounding area are listed below.  

a. North of the railway track. See the boundary blow. 

i. Additional single units 156; townhomes 85; apartment 525.  

ii. Only commercial use is assumed at 115 Watson Parkway so please ignore it.   

 
 

b. York Elizabeth Land Use Study Area 

i. Additional townhomes 88 

ii. Additional employment 122 

9. TDM comments:  

a. Note the following planned transportation network improvements, as identified in the 

2022 Transportation Master Plan (TMP): 

i. Watson Parkway North is on the Spine Cycling Network. Construction of 

protected cycling facilities on Watson Parkway North (from Couling Crescent to 

York Road) are anticipated within the next 5 to 8 years (identified as a capital 

project in the TMP). As such, staff will work with the applicants to reserve the 

necessary space within the ROW along Watson Parkway North for future 

protected cycling facilities. 

ii. Watson Parkway North is on the Quality Transit Network, under which it is 

designated for 'Potential Widening to 4 lanes'. 

b. The Active Transportation Network includes two planned trails within or adjacent to the 

subject site: 

i. An off-road Primary Trail (as identified in the Guelph Trails Master Plan) 

following the outer edge of the natural feature buffer between Watson Parkway 

North and Watson Road North. 

ii. A proposed trail route running north-south alongside Watson Road North.  

c. Consider pedestrian connections throughout the site and to municipal sidewalks.  

https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_living_construction-2Dprojects_york-2Delizabeth-2Dland-2Duse-2Dstudy-2Dand-2Durban-2Ddesign-2Dconcept-2Dplan_&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=-lTgovV7z7ufmcYIQY4TLylPPwznIosg7qma0rszoA4&e=


d. Transportation Demand Management measures are well-suited for this site. Please 

ensure the TIS includes a detailed and robust section indicating how the proposed 

development can support a reduction in single-occupancy vehicle trips. Suggested 

measures include but are not limited to: meeting but not exceeding required vehicle 

parking, providing high quality secure bike parking for residents on the main floor and 

sheltered bike parking for visitors located near to the primary entrances, providing a 

bicycle repair station on-site, wayfinding signage, provision of a carshare vehicle on-site, 

subsidized transit passes and providing a TDM display board in a centralized location, 

with free transit/trails schedules and maps. 

 

If you have any questions, please feel free to contact us.  

 

Regards, 

 

Gwen Zhang, M.Sc., P.Eng (she/her), Transportation Planning Engineer  

Engineering and Transportation Services  

T 519-822-1260 x 2638  

E gwen.zhang@guelph.ca  

 

From: Ariel Yerushalmi <ayerushalmi@cfcrozier.ca>  

Sent: Friday, October 14, 2022 3:49 PM 

To: Chris DeVriendt <Chris.DeVriendt@guelph.ca>; landdivisioninfo@wellington.ca 

Cc: Ian Lindley <ilindley@cfcrozier.ca>; Aaron Wignall <awignall@cfcrozier.ca> 

Subject: Terms of Reference for Mixed-Use Residential Development at 115 Watson Parkway North, 

Guelph 

 

[EXTERNAL EMAIL] Do not click links or attachments unless you recognize the sender and know the content is 

safe. 

Good afternoon, 

 

C.F. Crozier has been retained by Tercot Communities to complete a Traffic Impact Study to 

support the Zoning By-Law Amendment for the proposed site located at 115 Watson Parkway 

North in the City of Guelph, County of Wellington. The subject lands encompass a vacant region 

which is proposed to transform into a residential mixed-use development. The proposed 

development will consist of three development parcels with a total of 647 residential units and 

3,264 m2 of retail space. Currently, access to the site is permitted through Watson Parkway North.   

 

We kindly request that you review the ToR and provide feedback on the scope of work and 

request for data. Should you not be the appropriate person for correspondence, it would be 

appreciated if you could direct this ToR to the appropriate contact. 

 

Study Methodology for the Traffic Impact Study 

 

The following intersections will be analyzed as part of the study scope:  

 

• Watson Pkwy and Starwood Dr 



• Watson Pkwy and Watson Rd 

• Watson Pkwy and Site Access 

• Watson Rd and York Rd 

• Watson Pkwy and York Rd 

 

We kindly request that you please confirm that the noted intersections are sufficient for the study.  

 

We currently do not possess the traffic counts necessary for the study. Please let us know if new 

2022 traffic counts are acceptable, or if it is preferred that historical traffic volume counts are used 

to derive 2022 traffic volumes. It is important to mention that while travel patterns have generally 

resumed following the pandemic, some cities are not accepting new traffic counts due to COVID-

19’s lingering effects. In doing so, it would be appreciated if you could provide guidance should 

there be no recent and applicable traffic data at the study intersection.   

 

Vehicle Maneuvering Analysis 

 

Vehicle maneuvering analysis will be conducted using AutoTurn to confirm that expected design 

vehicles on site will not have any maneuvering conflicts or encroachments. The design vehicles 

expected on site include:  

• Passenger vehicles maneuvering in and out of critical parking spaces 

• Waste trucks circulating the site and maneuvering in and out of loading spaces and at the 

access driveways 

• Fire truck circulating and entering/exiting the site 

• WB-19 for commercial delivery 

• Heavy Single Unit truck 

 

All traffic geometric plans to be endorsed by Professional Engineer. 

  

Site Access Review 

 

We will be reviewing the sightlines, access spacing, and driveway design for the proposed 

accesses on Watson Parkway North based on City’s Development Engineering Manual and the 

TAC Geometric Design Guide for Canadian Roads (GDGCR).  

 

Analysis Periods and Scenarios 

 

The weekday A.M. and P.M. peak hours for the 2022 existing conditions are assumed to be 

suffice for the study. Please confirm that this is accurate.  

 

Further, the following horizon years for future background and future total analysis will be 

analyzed, consistent with the City of Guelph Traffic Impact Study Guidelines: 

 

• 2022 existing conditions 

• 2025 full build-out year 

• 5-year horizon beyond build-out (2030)  

 

Future Background Traffic Growth 

 

https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_TrafficImpactStudyGuidelines.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=BXDf8giI_mL44NK7NypQ5Xw1ds6AWfUrxmtcAqUyZQY&e=


Per the County of Wellington’s Traffic Impact Study Guidelines, a growth rate of 2% will be applied 

to the movements. Please advise whether the assumed growth rate is sufficient, or alternatively 

provide an appropriate growth rate to reflect expected growth in the region.  

 

Background Developments and Transportation Improvements 

 

We have reviewed the County of Wellington’s website to determine if there are any additional 

background developments that should be considered within the horizon of the study and did not 

find any significant developments to include.  

 

Please confirm that there are no active developments to be included as background 

development in the TIS. If there are developments that need to be considered, please provide 

the associated transportation impact studies that should be included in our analysis. Further, 

please advise whether there are any roadway, transit, or active transportation improvements 

planned within the vicinity of the site.  

 

Analysis Procedure 

 

The County of Wellington’s Traffic Impact Study Guidelines will be used as guidance regarding 

roadway analysis. The City of Guelph is a single tier municipality. Please refer to City of Guelph 

Traffic Impact Study Guidelines. 

 

Standard metrics of assessment including delay, Level of Service (LOS), capacity, and 95th 

percentile queues will be analyzed using Synchro 11.0 analysis software. Parameters for Synchro 

inputs will conform to the City’s Synchro guidelines, and any unspecified values will be left as 

defaults.  

 

Trip Generation and Distribution 

 

Trip generation for the proposed development will be forecasted using the Trip Generation 

Manual, 11th Edition, prepared by the Institute of Transportation Engineers (ITE): 

 

• Land Use Category 221: Multifamily Housing (Mid-Rise)  

• Land Use Category 822: Strip Retail Plaza (<40k) 

 

In the case that this is not the intended use of the land, or that a more accurate Land Use 

Category is to be used, please let us know.  

 

Data from the 2016 Transportation Tomorrow Survey (TTS) will be used to determine the trip 

distribution for the A.M. and P.M. periods to the proposed development. 

 

Summary 

 

We request the following information for inclusion in the study, along with any comments that arise 

with regards to the above Terms of Reference. 

 

Please provide: 

 

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.wellington.ca_en_resident-2Dservices_resources_Roads_RMAP_RMAPFinal_Appendix-2DG-2D-2D-2DTraffic-2DImpact-2DStudy-2DGuidelines-2D2021Updated.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=e38-COBlyh4TRGF1XjpcbXO-7nCYoAiEn5hDYDBtenQ&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.wellington.ca_en_resident-2Dservices_resources_Roads_RMAP_RMAPFinal_Appendix-2DG-2D-2D-2DTraffic-2DImpact-2DStudy-2DGuidelines-2D2021Updated.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=e38-COBlyh4TRGF1XjpcbXO-7nCYoAiEn5hDYDBtenQ&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_TrafficImpactStudyGuidelines.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=BXDf8giI_mL44NK7NypQ5Xw1ds6AWfUrxmtcAqUyZQY&e=


• Validation that the collection of 2022 traffic counts for the intersections of study is 

acceptable. Otherwise, please provide historical traffic counts and we will derive the 

traffic counts accordingly. If this is not acceptable, please advise on an appropriate 

method of obtaining existing conditions traffic data. See above comments. 

• Confirmation of the 2% growth rate for the roadways of study. Confirmed. 

• Confirmation of the land use codes. Confirmed. 

• Confirmation that there are no relevant background developments to be included in our 

analysis. See above comments. 

• Please provide details of any planned roadway or transit improvements in the surrounding 

study area within the horizon years, if there are any. See above comments.  

 

Please let us know if there are any questions or concerns. 

 

Kind regards, 

Ariel 

 

 

 

  

Ariel Yerushalmi | Engineering Intern 

2800 High Point Drive, Suite 100 | Milton, ON L9T 6P4 

T: 905.875.0026 

 

Crozier Connections:       
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From: Gwen Zhang <Gwen.Zhang@guelph.ca> 

Sent: October 25, 2022 8:47 PM 

To: Ariel Yerushalmi 

Cc: Chris DeVriendt; landdivisioninfo@wellington.ca; Ian Lindley; Aaron Wignall; 

Munshif Muccaram; Kate Berry; Jennifer Juste 

Subject: RE: Terms of Reference for Mixed-Use Residential Development at 115 Watson 

Parkway North, Guelph 

 

Follow Up Flag: Follow up 

Flag Status: Flagged 

 

Hi Ariel,  

 

We are generally in agreement with the proposed TOR. Additional requirements are offered below. 

Confirmations of analysis assumptions are highlighted in red.   

1. Follow City’s Traffic Impact Study Guidelines.  

2. Follow City’s Urban Design Manual Volume 3 Community Nodes for the concept design at the 

Watson Parkway/Starwood Drive intersection. Consider transit bus stops along Watson Parkway 

as suggested in the manual.  

3. Determine the number of access driveway onto Watson Parkway and their associated locations.  

4. Add one more future horizon year, i.e., 10 years after the full built-out.  

5. The identified study area is acceptable. Please collect traffic counts at these intersections and 

compare them with historical traffic counts below by applying a 2% annual growth rate. Choose 

the higher level of traffic volumes for the base year.   

a. Watson Parkway at York Road (March 2019) 

b. Watson Road at York Road (March 2019) 

c. Watson Parkway at Starwood Drive (September 2016) 

6. Traffic signal warrant analysis at the Watson Parkway/Starwood Drive intersection.  

7. Turning lane warrant analysis at driveway intersections.  

8. Other development sites in the surrounding area are listed below.  

a. North of the railway track. See the boundary blow. 

i. Additional single units 156; townhomes 85; apartment 525.  

ii. Only commercial use is assumed at 115 Watson Parkway so please ignore it.   

 

https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_TrafficImpactStudyGuidelines.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=BXDf8giI_mL44NK7NypQ5Xw1ds6AWfUrxmtcAqUyZQY&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_Node-5F2016-5FWeb-5Fscreen.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=tnyTScRuA-7bYbzjlY1Yfc49IEMQPUgGaRm2Um-tJsw&e=


 

b. York Elizabeth Land Use Study Area 

i. Additional townhomes 88 

ii. Additional employment 122 

9. TDM comments:  

a. Note the following planned transportation network improvements, as identified in the 

2022 Transportation Master Plan (TMP): 

i. Watson Parkway North is on the Spine Cycling Network. Construction of 

protected cycling facilities on Watson Parkway North (from Couling Crescent to 

York Road) are anticipated within the next 5 to 8 years (identified as a capital 

project in the TMP). As such, staff will work with the applicants to reserve the 

necessary space within the ROW along Watson Parkway North for future 

protected cycling facilities. 

ii. Watson Parkway North is on the Quality Transit Network, under which it is 

designated for 'Potential Widening to 4 lanes'. 

b. The Active Transportation Network includes two planned trails within or adjacent to the 

subject site: 

i. An off-road Primary Trail (as identified in the Guelph Trails Master Plan) 

following the outer edge of the natural feature buffer between Watson Parkway 

North and Watson Road North. 

ii. A proposed trail route running north-south alongside Watson Road North.  

c. Consider pedestrian connections throughout the site and to municipal sidewalks.  

d. Transportation Demand Management measures are well-suited for this site. Please 

ensure the TIS includes a detailed and robust section indicating how the proposed 

development can support a reduction in single-occupancy vehicle trips. Suggested 

measures include but are not limited to: meeting but not exceeding required vehicle 

parking, providing high quality secure bike parking for residents on the main floor and 

sheltered bike parking for visitors located near to the primary entrances, providing a 

bicycle repair station on-site, wayfinding signage, provision of a carshare vehicle on-site, 

subsidized transit passes and providing a TDM display board in a centralized location, 

with free transit/trails schedules and maps. 

 

If you have any questions, please feel free to contact us.  

 

Regards, 

 

Gwen Zhang, M.Sc., P.Eng (she/her), Transportation Planning Engineer  

Engineering and Transportation Services  

T 519-822-1260 x 2638  

E gwen.zhang@guelph.ca  

 

From: Ariel Yerushalmi <ayerushalmi@cfcrozier.ca>  

Sent: Friday, October 14, 2022 3:49 PM 

To: Chris DeVriendt <Chris.DeVriendt@guelph.ca>; landdivisioninfo@wellington.ca 

Cc: Ian Lindley <ilindley@cfcrozier.ca>; Aaron Wignall <awignall@cfcrozier.ca> 

https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_living_construction-2Dprojects_york-2Delizabeth-2Dland-2Duse-2Dstudy-2Dand-2Durban-2Ddesign-2Dconcept-2Dplan_&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=-lTgovV7z7ufmcYIQY4TLylPPwznIosg7qma0rszoA4&e=


Subject: Terms of Reference for Mixed-Use Residential Development at 115 Watson Parkway North, 

Guelph 

 

[EXTERNAL EMAIL] Do not click links or attachments unless you recognize the sender and know the content is 

safe. 

Good afternoon, 

 

C.F. Crozier has been retained by Tercot Communities to complete a Traffic Impact Study to 

support the Zoning By-Law Amendment for the proposed site located at 115 Watson Parkway 

North in the City of Guelph, County of Wellington. The subject lands encompass a vacant region 

which is proposed to transform into a residential mixed-use development. The proposed 

development will consist of three development parcels with a total of 647 residential units and 

3,264 m2 of retail space. Currently, access to the site is permitted through Watson Parkway North.   

 

We kindly request that you review the ToR and provide feedback on the scope of work and 

request for data. Should you not be the appropriate person for correspondence, it would be 

appreciated if you could direct this ToR to the appropriate contact. 

 

Study Methodology for the Traffic Impact Study 

 

The following intersections will be analyzed as part of the study scope:  

 

• Watson Pkwy and Starwood Dr 

• Watson Pkwy and Watson Rd 

• Watson Pkwy and Site Access 

• Watson Rd and York Rd 

• Watson Pkwy and York Rd 

 

We kindly request that you please confirm that the noted intersections are sufficient for the study.  

 

We currently do not possess the traffic counts necessary for the study. Please let us know if new 

2022 traffic counts are acceptable, or if it is preferred that historical traffic volume counts are used 

to derive 2022 traffic volumes. It is important to mention that while travel patterns have generally 

resumed following the pandemic, some cities are not accepting new traffic counts due to COVID-

19’s lingering effects. In doing so, it would be appreciated if you could provide guidance should 

there be no recent and applicable traffic data at the study intersection.   

 

Vehicle Maneuvering Analysis 

 

Vehicle maneuvering analysis will be conducted using AutoTurn to confirm that expected design 

vehicles on site will not have any maneuvering conflicts or encroachments. The design vehicles 

expected on site include:  

• Passenger vehicles maneuvering in and out of critical parking spaces 

• Waste trucks circulating the site and maneuvering in and out of loading spaces and at the 

access driveways 

• Fire truck circulating and entering/exiting the site 

• WB-19 for commercial delivery 



• Heavy Single Unit truck 

 

All traffic geometric plans to be endorsed by Professional Engineer. 

  

Site Access Review 

 

We will be reviewing the sightlines, access spacing, and driveway design for the proposed 

accesses on Watson Parkway North based on City’s Development Engineering Manual and the 

TAC Geometric Design Guide for Canadian Roads (GDGCR).  

 

Analysis Periods and Scenarios 

 

The weekday A.M. and P.M. peak hours for the 2022 existing conditions are assumed to be 

suffice for the study. Please confirm that this is accurate.  

 

Further, the following horizon years for future background and future total analysis will be 

analyzed, consistent with the City of Guelph Traffic Impact Study Guidelines: 

 

• 2022 existing conditions 

• 2025 full build-out year 

• 5-year horizon beyond build-out (2030)  

 

Future Background Traffic Growth 

 

Per the County of Wellington’s Traffic Impact Study Guidelines, a growth rate of 2% will be applied 

to the movements. Please advise whether the assumed growth rate is sufficient, or alternatively 

provide an appropriate growth rate to reflect expected growth in the region.  

 

Background Developments and Transportation Improvements 

 

We have reviewed the County of Wellington’s website to determine if there are any additional 

background developments that should be considered within the horizon of the study and did not 

find any significant developments to include.  

 

Please confirm that there are no active developments to be included as background 

development in the TIS. If there are developments that need to be considered, please provide 

the associated transportation impact studies that should be included in our analysis. Further, 

please advise whether there are any roadway, transit, or active transportation improvements 

planned within the vicinity of the site.  

 

Analysis Procedure 

 

The County of Wellington’s Traffic Impact Study Guidelines will be used as guidance regarding 

roadway analysis. The City of Guelph is a single tier municipality. Please refer to City of Guelph 

Traffic Impact Study Guidelines. 

 

Standard metrics of assessment including delay, Level of Service (LOS), capacity, and 95th 

percentile queues will be analyzed using Synchro 11.0 analysis software. Parameters for Synchro 

inputs will conform to the City’s Synchro guidelines, and any unspecified values will be left as 

defaults.  

https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_TrafficImpactStudyGuidelines.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=BXDf8giI_mL44NK7NypQ5Xw1ds6AWfUrxmtcAqUyZQY&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.wellington.ca_en_resident-2Dservices_resources_Roads_RMAP_RMAPFinal_Appendix-2DG-2D-2D-2DTraffic-2DImpact-2DStudy-2DGuidelines-2D2021Updated.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=e38-COBlyh4TRGF1XjpcbXO-7nCYoAiEn5hDYDBtenQ&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.wellington.ca_en_resident-2Dservices_resources_Roads_RMAP_RMAPFinal_Appendix-2DG-2D-2D-2DTraffic-2DImpact-2DStudy-2DGuidelines-2D2021Updated.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=e38-COBlyh4TRGF1XjpcbXO-7nCYoAiEn5hDYDBtenQ&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_TrafficImpactStudyGuidelines.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=BXDf8giI_mL44NK7NypQ5Xw1ds6AWfUrxmtcAqUyZQY&e=


 

Trip Generation and Distribution 

 

Trip generation for the proposed development will be forecasted using the Trip Generation 

Manual, 11th Edition, prepared by the Institute of Transportation Engineers (ITE): 

 

• Land Use Category 221: Multifamily Housing (Mid-Rise)  

• Land Use Category 822: Strip Retail Plaza (<40k) 

 

In the case that this is not the intended use of the land, or that a more accurate Land Use 

Category is to be used, please let us know.  

 

Data from the 2016 Transportation Tomorrow Survey (TTS) will be used to determine the trip 

distribution for the A.M. and P.M. periods to the proposed development. 

 

Summary 

 

We request the following information for inclusion in the study, along with any comments that arise 

with regards to the above Terms of Reference. 

 

Please provide: 

 

• Validation that the collection of 2022 traffic counts for the intersections of study is 

acceptable. Otherwise, please provide historical traffic counts and we will derive the 

traffic counts accordingly. If this is not acceptable, please advise on an appropriate 

method of obtaining existing conditions traffic data. See above comments. 

• Confirmation of the 2% growth rate for the roadways of study. Confirmed. 

• Confirmation of the land use codes. Confirmed. 

• Confirmation that there are no relevant background developments to be included in our 

analysis. See above comments. 

• Please provide details of any planned roadway or transit improvements in the surrounding 

study area within the horizon years, if there are any. See above comments.  

 

Please let us know if there are any questions or concerns. 

 

Kind regards, 

Ariel 

 

 

 

  

Ariel Yerushalmi | Engineering Intern 

2800 High Point Drive, Suite 100 | Milton, ON L9T 6P4 

T: 905.875.0026 



 

Crozier Connections:       

Read our latest news and announcements here. 

This email was sent on behalf of C.F. Crozier & Associates Inc. and may contain confidential and/or privileged information for 

the sole use of the intended recipient.  If you have received this email in error, please contact the sender and delete all copies. 

Any review or distribution by anyone other than the intended recipient is strictly prohibited.  

----------------------------------------- 

This e-mail message (including attachments, if any) is intended for the use 

of the individual to whom it is addressed and may contain information that is 

privileged and confidential. If you are not the intended recipient, you are 

notified that any dissemination, distribution or copying of this 

communication is strictly prohibited. If you have received this communication 

in error, please notify the sender and erase this e-mail message immediately. 

 

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.cfcrozier.ca_news_-3Futm-5Fsource-3Demail-2Bsignature-26utm-5Fmedium-3Demail-26utm-5Fcampaign-3Demail-5Fsignature-5Fnews&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=PDqlcsvAgwVujJJ66m0dXmpdDcGfbkIfSDfO40OkD4E&e=


From: Jana Poechman <janap@wellington.ca> 

Sent: October 14, 2022 3:56 PM 

To: Ariel Yerushalmi; chris.devriendt@guelph.ca; landdivisioninfo 

Cc: Ian Lindley; Aaron Wignall 

Subject: RE: Terms of Reference for Mixed-Use Residential Development at 115 Watson 

Parkway North, Guelph 

 

Follow Up Flag: Follow up 

Flag Status: Flagged 

 

Hello Ariel. 

 

Please note that the City of Guelph isn’t within Wellington County, so we don’t require this information. 

 

Regards, 

Jana 

 

 

Jana Poechman 

Planning Administrative Clerk 

Planning and Development Department 

County of Wellington 

74 Woolwich Street 

Guelph ON N1H 3T9 

T   519.837.2600 x 2170 

E   janap@wellington.ca 

 

 

 

From: Ariel Yerushalmi [mailto:ayerushalmi@cfcrozier.ca]  

Sent: Friday, October 14, 2022 3:49 PM 

To: chris.devriendt@guelph.ca; landdivisioninfo <landdivisioninfo@wellington.ca> 

Cc: Ian Lindley <ilindley@cfcrozier.ca>; Aaron Wignall <awignall@cfcrozier.ca> 

Subject: Terms of Reference for Mixed-Use Residential Development at 115 Watson Parkway North, 

Guelph 

 

CAUTION: This email originated from outside the organization. Do not click links or open attachments 

unless you know the contents to be safe. 

Good afternoon, 

 

C.F. Crozier has been retained by Tercot Communities to complete a Traffic Impact Study to 

support the Zoning By-Law Amendment for the proposed site located at 115 Watson Parkway 

North in the City of Guelph, County of Wellington. The subject lands encompass a vacant region 

which is proposed to transform into a residential mixed-use development. The proposed 

development will consist of three development parcels with a total of 647 residential units and 

3,264 m2 of retail space. Currently, access to the site is permitted through Watson Parkway North.  

 



We kindly request that you review the ToR and provide feedback on the scope of work and 

request for data. Should you not be the appropriate person for correspondence, it would be 

appreciated if you could direct this ToR to the appropriate contact. 

 

Study Methodology for the Traffic Impact Study 

 

The following intersections will be analyzed as part of the study scope:  

 

• Watson Pkwy and Starwood Dr 

• Watson Pkwy and Watson Rd 

• Watson Pkwy and Site Access 

• Watson Rd and York Rd 

• Watson Pkwy and York Rd 

 

We kindly request that you please confirm that the noted intersections are sufficient for the study.  

 

We currently do not possess the traffic counts necessary for the study. Please let us know if new 

2022 traffic counts are acceptable, or if it is preferred that historical traffic volume counts are used 

to derive 2022 traffic volumes. It is important to mention that while travel patterns have generally 

resumed following the pandemic, some cities are not accepting new traffic counts due to COVID-

19’s lingering effects. In doing so, it would be appreciated if you could provide guidance should 

there be no recent and applicable traffic data at the study intersection.  

 

Vehicle Maneuvering Analysis 

 

Vehicle maneuvering analysis will be conducted using AutoTurn to confirm that expected design 

vehicles on site will not have any maneuvering conflicts or encroachments. The design vehicles 

expected on site include:  

• Passenger vehicles maneuvering in and out of critical parking spaces 

• Waste trucks circulating the site and maneuvering in and out of loading spaces 

• Fire truck circulating and entering/exiting the site 

 

Site Access Review 

 

We will be reviewing the sightlines, access spacing, and driveway design for the proposed 

accesses on Watson Parkway North based on the TAC Geometric Design Guide for Canadian 

Roads (GDGCR).  

 

Analysis Periods and Scenarios 

 

The weekday A.M. and P.M. peak hours for the 2022 existing conditions are assumed to be 

suffice for the study. Please confirm that this is accurate.  

 

Further, the following horizon years for future background and future total analysis will be 

analyzed, consistent with the City of Guelph Traffic Impact Study Guidelines: 

 

• 2022 existing conditions 

• 2025 full build-out year 

• 5-year horizon beyond build-out (2030)  

https://urldefense.proofpoint.com/v2/url?u=https-3A__urldefense.com_v3_-5F-5Fhttps-3A_guelph.ca_wp-2Dcontent_uploads_TrafficImpactStudyGuidelines.pdf-5F-5F-3B-21-21B71jDkO1UN9cuT4r0w-214X5llFgV0vHHlCtu-5FV-5F3AZ9ewluQEtxJPjr3viCaiPlpRDJ86EhRzkb74Kncr6h80VdSZDfmwuC5TLeJyYN5BoESwRAlNOD94LNz-24&d=DwMFAg&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=vuFceU9-eKrJXn_DwWBF2rM2kEcIWcgqZABPj0pf_OI&s=AP0N2WOZk8Ubx0WnRxtld1MeB3R57CmXeEJQF5b83ys&e=


 

Future Background Traffic Growth 

 

Per the County of Wellington’s Traffic Impact Study Guidelines, a growth rate of 2% will be applied 

to the movements. Please advise whether the assumed growth rate is sufficient, or alternatively 

provide an appropriate growth rate to reflect expected growth in the region.  

 

Background Developments and Transportation Improvements 

 

We have reviewed the County of Wellington’s website to determine if there are any additional 

background developments that should be considered within the horizon of the study and did not 

find any significant developments to include.  

 

Please confirm that there are no active developments to be included as background 

development in the TIS. If there are developments that need to be considered, please provide 

the associated transportation impact studies that should be included in our analysis. Further, 

please advise whether there are any roadway, transit, or active transportation improvements 

planned within the vicinity of the site.  

 

Analysis Procedure 

 

The County of Wellington’s Traffic Impact Study Guidelines will be used as guidance regarding 

roadway analysis. 

 

Standard metrics of assessment including delay, Level of Service (LOS), capacity, and 95th 

percentile queues will be analyzed using Synchro 11.0 analysis software. Parameters for Synchro 

inputs will conform to the City’s Synchro guidelines, and any unspecified values will be left as 

defaults.  

 

Trip Generation and Distribution 

 

Trip generation for the proposed development will be forecasted using the Trip Generation 

Manual, 11th Edition, prepared by the Institute of Transportation Engineers (ITE): 

 

• Land Use Category 221: Multifamily Housing (Mid-Rise) 

• Land Use Category 822: Strip Retail Plaza (<40k) 

 

In the case that this is not the intended use of the land, or that a more accurate Land Use 

Category is to be used, please let us know.  

 

Data from the 2016 Transportation Tomorrow Survey (TTS) will be used to determine the trip 

distribution for the A.M. and P.M. periods to the proposed development. 

 

Summary 

 

We request the following information for inclusion in the study, along with any comments that arise 

with regards to the above Terms of Reference. 

 

Please provide: 

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.wellington.ca_en_resident-2Dservices_resources_Roads_RMAP_RMAPFinal_Appendix-2DG-2D-2D-2DTraffic-2DImpact-2DStudy-2DGuidelines-2D2021Updated.pdf&d=DwMFAg&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=vuFceU9-eKrJXn_DwWBF2rM2kEcIWcgqZABPj0pf_OI&s=AK9bgC4bZ2hKnmll4VhIjxhbUicTpmWR8kwZfgd-duw&e=
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• Validation that the collection of 2022 traffic counts for the intersections of study is 

acceptable. Otherwise, please provide historical traffic counts and we will derive the 

traffic counts accordingly. If this is not acceptable, please advise on an appropriate 

method of obtaining existing conditions traffic data. 

• Confirmation of the 2% growth rate for the roadways of study. 

• Confirmation of the land use codes.  

• Confirmation that there are no relevant background developments to be included in our 

analysis. 

• Please provide details of any planned roadway or transit improvements in the surrounding 

study area within the horizon years, if there are any. 

 

Please let us know if there are any questions or concerns. 

 

Kind regards, 

Ariel 

 

 

 

Ariel Yerushalmi | Engineering Intern 

2800 High Point Drive, Suite 100 | Milton, ON L9T 6P4 

T: 905.875.0026 

 

Crozier Connections:  

Read our latest news and announcements here. 

This email was sent on behalf of C.F. Crozier & Associates Inc. and may contain confidential and/or privileged information for 

the sole use of the intended recipient. If you have received this email in error, please contact the sender and delete all copies. 

Any review or distribution by anyone other than the intended recipient is strictly prohibited.  
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From: Gwen Zhang <Gwen.Zhang@guelph.ca> 

Sent: October 31, 2022 10:05 AM 

To: Munshif Muccaram; Ariel Yerushalmi 

Cc: landdivisioninfo@wellington.ca; Ian Lindley; Aaron Wignall; Kate Berry; Jennifer 

Juste 

Subject: RE: Terms of Reference for Mixed-Use Residential Development at 115 Watson 

Parkway North, Guelph 

 

Follow Up Flag: Follow up 

Flag Status: Flagged 

 

Hi Ariel,  

 

The development north of the railway track is not within the study area. However the trips from this 

area must be included as part of the background traffic.  

 

There is no TIS for the York Elizabeth Land Use Study Area. The commercial GFA is 4,878 sq.m.  

 

If you have any further questions, please feel free to contact me.  

 

Regards , 

 

Gwen Zhang, M.Sc., P.Eng (she/her), Transportation Planning Engineer  

Engineering and Transportation Services  

T 519-822-1260 x 2638  

E gwen.zhang@guelph.ca  

 

From: Munshif Muccaram <Munshif.Muccaram@guelph.ca>  

Sent: Wednesday, October 26, 2022 3:49 PM 

To: Ariel Yerushalmi <ayerushalmi@cfcrozier.ca>; Gwen Zhang <Gwen.Zhang@guelph.ca>  

Cc: landdivisioninfo@wellington.ca; Ian Lindley <ilindley@cfcrozier.ca>; Aaron Wignall 

<awignall@cfcrozier.ca>; Kate Berry <Kate.Berry@guelph.ca>; Jennifer Juste 

<Jennifer.Juste@guelph.ca> 

Subject: RE: Terms of Reference for Mixed-Use Residential Development at 115 Watson Parkway North, 

Guelph 

 

Hi Ariel,  

 

Please reached out to traffic@guelph.ca for any traffic counts and signal timing requests.  

 

Clarifications related to #2 & #3 will be provided to you upon Gwen’s return early next 

week.  

 

Thank you,  

 

Munshif Muccaram, Traffic Technologist II 

Engineering and Transportation Services, Infrastructure, Development and Enterprise 

City of Guelph 

519-822-1260 extension 2043 



munshif.muccaram@guelph.ca 

 

From: Ariel Yerushalmi <ayerushalmi@cfcrozier.ca>  

Sent: Wednesday, October 26, 2022 10:59 AM 

To: Gwen Zhang <Gwen.Zhang@guelph.ca> 

Cc: Chris DeVriendt <Chris.DeVriendt@guelph.ca>; landdivisioninfo@wellington.ca; Ian Lindley 

<ilindley@cfcrozier.ca>; Aaron Wignall <awignall@cfcrozier.ca>; Munshif Muccaram 

<Munshif.Muccaram@guelph.ca>; Kate Berry <Kate.Berry@guelph.ca>; Jennifer Juste 

<Jennifer.Juste@guelph.ca> 

Subject: RE: Terms of Reference for Mixed-Use Residential Development at 115 Watson Parkway North, 

Guelph 

 

Good morning Gwen, 

 

Thank you for the detailed response. A few questions: 

1. Can you provide the historical traffic counts for the study intersections? If not, can you please 

let me know where I can find them? 

2. Can you please confirm that the development north of the railway track is not to be included in 

the study? 

3. Do you have a TIS for the York Elizabeth Land Use Study Area? Additionally, what is the total 

GFA of the employment sites?  

 

Kind regards, 

Ariel 

 

  

Ariel Yerushalmi | Engineering Intern 

2800 High Point Drive, Suite 100 | Milton, ON L9T 6P4 

T: 905.875.0026 

 

Crozier Connections:       

Read our latest news and announcements here. 

From: Gwen Zhang <Gwen.Zhang@guelph.ca>  

Sent: October 25, 2022 8:47 PM 

To: Ariel Yerushalmi <ayerushalmi@cfcrozier.ca> 

Cc: Chris DeVriendt <Chris.DeVriendt@guelph.ca>; landdivisioninfo@wellington.ca; Ian Lindley 

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.cfcrozier.ca_news_-3Futm-5Fsource-3Demail-2Bsignature-26utm-5Fmedium-3Demail-26utm-5Fcampaign-3Demail-5Fsignature-5Fnews&d=DwMGaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=-Q2kx9OX8DiQwMlFhiz6FTKTn36I0r0QCmT-YvPrDNk&s=lPOf_23Ii3AvcnS5pZnY0IMr4TRlaFPue7FCM1wz2Hg&e=


<ilindley@cfcrozier.ca>; Aaron Wignall <awignall@cfcrozier.ca>; Munshif Muccaram 

<Munshif.Muccaram@guelph.ca>; Kate Berry <Kate.Berry@guelph.ca>; Jennifer Juste 

<Jennifer.Juste@guelph.ca> 

Subject: RE: Terms of Reference for Mixed-Use Residential Development at 115 Watson Parkway North, 

Guelph 

 

Hi Ariel,  

 

We are generally in agreement with the proposed TOR. Additional requirements are offered below. 

Confirmations of analysis assumptions are highlighted in red.   

1. Follow City’s Traffic Impact Study Guidelines.  

2. Follow City’s Urban Design Manual Volume 3 Community Nodes for the concept design at the 

Watson Parkway/Starwood Drive intersection. Consider transit bus stops along Watson Parkway 

as suggested in the manual.  

3. Determine the number of access driveway onto Watson Parkway and their associated locations.  

4. Add one more future horizon year, i.e., 10 years after the full built-out.  

5. The identified study area is acceptable. Please collect traffic counts at these intersections and 

compare them with historical traffic counts below by applying a 2% annual growth rate. Choose 

the higher level of traffic volumes for the base year.   

a. Watson Parkway at York Road (March 2019) 

b. Watson Road at York Road (March 2019) 

c. Watson Parkway at Starwood Drive (September 2016) 

6. Traffic signal warrant analysis at the Watson Parkway/Starwood Drive intersection.  

7. Turning lane warrant analysis at driveway intersections.  

8. Other development sites in the surrounding area are listed below.  

a. North of the railway track. See the boundary blow. 

i. Additional single units 156; townhomes 85; apartment 525.  

ii. Only commercial use is assumed at 115 Watson Parkway so please ignore it.   

 
 

b. York Elizabeth Land Use Study Area 

i. Additional townhomes 88 

ii. Additional employment 122 

9. TDM comments:  

https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_TrafficImpactStudyGuidelines.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=BXDf8giI_mL44NK7NypQ5Xw1ds6AWfUrxmtcAqUyZQY&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_Node-5F2016-5FWeb-5Fscreen.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=tnyTScRuA-7bYbzjlY1Yfc49IEMQPUgGaRm2Um-tJsw&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_living_construction-2Dprojects_york-2Delizabeth-2Dland-2Duse-2Dstudy-2Dand-2Durban-2Ddesign-2Dconcept-2Dplan_&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=-lTgovV7z7ufmcYIQY4TLylPPwznIosg7qma0rszoA4&e=


a. Note the following planned transportation network improvements, as identified in the 

2022 Transportation Master Plan (TMP): 

i. Watson Parkway North is on the Spine Cycling Network. Construction of 

protected cycling facilities on Watson Parkway North (from Couling Crescent to 

York Road) are anticipated within the next 5 to 8 years (identified as a capital 

project in the TMP). As such, staff will work with the applicants to reserve the 

necessary space within the ROW along Watson Parkway North for future 

protected cycling facilities. 

ii. Watson Parkway North is on the Quality Transit Network, under which it is 

designated for 'Potential Widening to 4 lanes'. 

b. The Active Transportation Network includes two planned trails within or adjacent to the 

subject site: 

i. An off-road Primary Trail (as identified in the Guelph Trails Master Plan) 

following the outer edge of the natural feature buffer between Watson Parkway 

North and Watson Road North. 

ii. A proposed trail route running north-south alongside Watson Road North.  

c. Consider pedestrian connections throughout the site and to municipal sidewalks.  

d. Transportation Demand Management measures are well-suited for this site. Please 

ensure the TIS includes a detailed and robust section indicating how the proposed 

development can support a reduction in single-occupancy vehicle trips. Suggested 

measures include but are not limited to: meeting but not exceeding required vehicle 

parking, providing high quality secure bike parking for residents on the main floor and 

sheltered bike parking for visitors located near to the primary entrances, providing a 

bicycle repair station on-site, wayfinding signage, provision of a carshare vehicle on-site, 

subsidized transit passes and providing a TDM display board in a centralized location, 

with free transit/trails schedules and maps. 

 

If you have any questions, please feel free to contact us.  

 

Regards, 

 

Gwen Zhang, M.Sc., P.Eng (she/her), Transportation Planning Engineer  

Engineering and Transportation Services  

T 519-822-1260 x 2638  

E gwen.zhang@guelph.ca  

 

From: Ariel Yerushalmi <ayerushalmi@cfcrozier.ca>  

Sent: Friday, October 14, 2022 3:49 PM 

To: Chris DeVriendt <Chris.DeVriendt@guelph.ca>; landdivisioninfo@wellington.ca 

Cc: Ian Lindley <ilindley@cfcrozier.ca>; Aaron Wignall <awignall@cfcrozier.ca> 

Subject: Terms of Reference for Mixed-Use Residential Development at 115 Watson Parkway North, 

Guelph 

 

[EXTERNAL EMAIL] Do not click links or attachments unless you recognize the sender and know the content is 

safe. 



Good afternoon, 

 

C.F. Crozier has been retained by Tercot Communities to complete a Traffic Impact Study to 

support the Zoning By-Law Amendment for the proposed site located at 115 Watson Parkway 

North in the City of Guelph, County of Wellington. The subject lands encompass a vacant region 

which is proposed to transform into a residential mixed-use development. The proposed 

development will consist of three development parcels with a total of 647 residential units and 

3,264 m2 of retail space. Currently, access to the site is permitted through Watson Parkway North.   

 

We kindly request that you review the ToR and provide feedback on the scope of work and 

request for data. Should you not be the appropriate person for correspondence, it would be 

appreciated if you could direct this ToR to the appropriate contact. 

 

Study Methodology for the Traffic Impact Study 

 

The following intersections will be analyzed as part of the study scope:  

 

• Watson Pkwy and Starwood Dr 

• Watson Pkwy and Watson Rd 

• Watson Pkwy and Site Access 

• Watson Rd and York Rd 

• Watson Pkwy and York Rd 

 

We kindly request that you please confirm that the noted intersections are sufficient for the study.  

 

We currently do not possess the traffic counts necessary for the study. Please let us know if new 

2022 traffic counts are acceptable, or if it is preferred that historical traffic volume counts are used 

to derive 2022 traffic volumes. It is important to mention that while travel patterns have generally 

resumed following the pandemic, some cities are not accepting new traffic counts due to COVID-

19’s lingering effects. In doing so, it would be appreciated if you could provide guidance should 

there be no recent and applicable traffic data at the study intersection.   

 

Vehicle Maneuvering Analysis 

 

Vehicle maneuvering analysis will be conducted using AutoTurn to confirm that expected design 

vehicles on site will not have any maneuvering conflicts or encroachments. The design vehicles 

expected on site include:  

• Passenger vehicles maneuvering in and out of critical parking spaces 

• Waste trucks circulating the site and maneuvering in and out of loading spaces and at the 

access driveways 

• Fire truck circulating and entering/exiting the site 

• WB-19 for commercial delivery 

• Heavy Single Unit truck 

 

All traffic geometric plans to be endorsed by Professional Engineer. 

  

Site Access Review 

 



We will be reviewing the sightlines, access spacing, and driveway design for the proposed 

accesses on Watson Parkway North based on City’s Development Engineering Manual and the 

TAC Geometric Design Guide for Canadian Roads (GDGCR).  

 

Analysis Periods and Scenarios 

 

The weekday A.M. and P.M. peak hours for the 2022 existing conditions are assumed to be 

suffice for the study. Please confirm that this is accurate.  

 

Further, the following horizon years for future background and future total analysis will be 

analyzed, consistent with the City of Guelph Traffic Impact Study Guidelines: 

 

• 2022 existing conditions 

• 2025 full build-out year 

• 5-year horizon beyond build-out (2030)  

 

Future Background Traffic Growth 

 

Per the County of Wellington’s Traffic Impact Study Guidelines, a growth rate of 2% will be applied 

to the movements. Please advise whether the assumed growth rate is sufficient, or alternatively 

provide an appropriate growth rate to reflect expected growth in the region.  

 

Background Developments and Transportation Improvements 

 

We have reviewed the County of Wellington’s website to determine if there are any additional 

background developments that should be considered within the horizon of the study and did not 

find any significant developments to include.  

 

Please confirm that there are no active developments to be included as background 

development in the TIS. If there are developments that need to be considered, please provide 

the associated transportation impact studies that should be included in our analysis. Further, 

please advise whether there are any roadway, transit, or active transportation improvements 

planned within the vicinity of the site.  

 

Analysis Procedure 

 

The County of Wellington’s Traffic Impact Study Guidelines will be used as guidance regarding 

roadway analysis. The City of Guelph is a single tier municipality. Please refer to City of Guelph 

Traffic Impact Study Guidelines. 

 

Standard metrics of assessment including delay, Level of Service (LOS), capacity, and 95th 

percentile queues will be analyzed using Synchro 11.0 analysis software. Parameters for Synchro 

inputs will conform to the City’s Synchro guidelines, and any unspecified values will be left as 

defaults.  

 

Trip Generation and Distribution 

 

Trip generation for the proposed development will be forecasted using the Trip Generation 

Manual, 11th Edition, prepared by the Institute of Transportation Engineers (ITE): 

 

https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_TrafficImpactStudyGuidelines.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=BXDf8giI_mL44NK7NypQ5Xw1ds6AWfUrxmtcAqUyZQY&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.wellington.ca_en_resident-2Dservices_resources_Roads_RMAP_RMAPFinal_Appendix-2DG-2D-2D-2DTraffic-2DImpact-2DStudy-2DGuidelines-2D2021Updated.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=e38-COBlyh4TRGF1XjpcbXO-7nCYoAiEn5hDYDBtenQ&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.wellington.ca_en_resident-2Dservices_resources_Roads_RMAP_RMAPFinal_Appendix-2DG-2D-2D-2DTraffic-2DImpact-2DStudy-2DGuidelines-2D2021Updated.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=e38-COBlyh4TRGF1XjpcbXO-7nCYoAiEn5hDYDBtenQ&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__guelph.ca_wp-2Dcontent_uploads_TrafficImpactStudyGuidelines.pdf&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=BXDf8giI_mL44NK7NypQ5Xw1ds6AWfUrxmtcAqUyZQY&e=


• Land Use Category 221: Multifamily Housing (Mid-Rise)  

• Land Use Category 822: Strip Retail Plaza (<40k) 

 

In the case that this is not the intended use of the land, or that a more accurate Land Use 

Category is to be used, please let us know.  

 

Data from the 2016 Transportation Tomorrow Survey (TTS) will be used to determine the trip 

distribution for the A.M. and P.M. periods to the proposed development. 

 

Summary 

 

We request the following information for inclusion in the study, along with any comments that arise 

with regards to the above Terms of Reference. 

 

Please provide: 

 

• Validation that the collection of 2022 traffic counts for the intersections of study is 

acceptable. Otherwise, please provide historical traffic counts and we will derive the 

traffic counts accordingly. If this is not acceptable, please advise on an appropriate 

method of obtaining existing conditions traffic data. See above comments. 

• Confirmation of the 2% growth rate for the roadways of study. Confirmed. 

• Confirmation of the land use codes. Confirmed. 

• Confirmation that there are no relevant background developments to be included in our 

analysis. See above comments. 

• Please provide details of any planned roadway or transit improvements in the surrounding 

study area within the horizon years, if there are any. See above comments.  

 

Please let us know if there are any questions or concerns. 

 

Kind regards, 

Ariel 

 

 

 

  

Ariel Yerushalmi | Engineering Intern 

2800 High Point Drive, Suite 100 | Milton, ON L9T 6P4 

T: 905.875.0026 

 

Crozier Connections:       



Read our latest news and announcements here. 

This email was sent on behalf of C.F. Crozier & Associates Inc. and may contain confidential and/or privileged information for 

the sole use of the intended recipient.  If you have received this email in error, please contact the sender and delete all copies. 

Any review or distribution by anyone other than the intended recipient is strictly prohibited.  

----------------------------------------- 

This e-mail message (including attachments, if any) is intended for the use 

of the individual to whom it is addressed and may contain information that is 

privileged and confidential. If you are not the intended recipient, you are 

notified that any dissemination, distribution or copying of this 

communication is strictly prohibited. If you have received this communication 

in error, please notify the sender and erase this e-mail message immediately. 

 

----------------------------------------- 

This e-mail message (including attachments, if any) is intended for the use 

of the individual to whom it is addressed and may contain information that is 

privileged and confidential. If you are not the intended recipient, you are 

notified that any dissemination, distribution or copying of this 

communication is strictly prohibited. If you have received this communication 

in error, please notify the sender and erase this e-mail message immediately. 

 

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.cfcrozier.ca_news_-3Futm-5Fsource-3Demail-2Bsignature-26utm-5Fmedium-3Demail-26utm-5Fcampaign-3Demail-5Fsignature-5Fnews&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=yxVcPzxyZWFUy4oPQHNP973NLz9I2cuFaA4Mtaxlid0&m=Mf5UpkPTl-XHhjJJLLRZUTvfyGTkhovQSPY034pyqiE&s=PDqlcsvAgwVujJJ66m0dXmpdDcGfbkIfSDfO40OkD4E&e=


From: Ariel Yerushalmi 

Sent: October 14, 2022 3:49 PM 

To: chris.devriendt@guelph.ca; landdivisioninfo@wellington.ca 

Cc: Ian Lindley; Aaron Wignall 

Subject: Terms of Reference for Mixed-Use Residential Development at 115 Watson 

Parkway North, Guelph 

 

Follow Up Flag: Follow up 

Flag Status: Flagged 

 

Good afternoon, 

 

C.F. Crozier has been retained by Tercot Communities to complete a Traffic Impact Study to 

support the Zoning By-Law Amendment for the proposed site located at 115 Watson Parkway 

North in the City of Guelph, County of Wellington. The subject lands encompass a vacant region 

which is proposed to transform into a residential mixed-use development. The proposed 

development will consist of three development parcels with a total of 647 residential units and 

3,264 m2 of retail space. Currently, access to the site is permitted through Watson Parkway North.   

 

We kindly request that you review the ToR and provide feedback on the scope of work and 

request for data. Should you not be the appropriate person for correspondence, it would be 

appreciated if you could direct this ToR to the appropriate contact. 

 

Study Methodology for the Traffic Impact Study 

 

The following intersections will be analyzed as part of the study scope:  

 

• Watson Pkwy and Starwood Dr 

• Watson Pkwy and Watson Rd 

• Watson Pkwy and Site Access 

• Watson Rd and York Rd 

• Watson Pkwy and York Rd 

 

We kindly request that you please confirm that the noted intersections are sufficient for the study.  

 

We currently do not possess the traffic counts necessary for the study. Please let us know if new 

2022 traffic counts are acceptable, or if it is preferred that historical traffic volume counts are used 

to derive 2022 traffic volumes. It is important to mention that while travel patterns have generally 

resumed following the pandemic, some cities are not accepting new traffic counts due to COVID-

19’s lingering effects. In doing so, it would be appreciated if you could provide guidance should 

there be no recent and applicable traffic data at the study intersection.   

 

Vehicle Maneuvering Analysis 

 

Vehicle maneuvering analysis will be conducted using AutoTurn to confirm that expected design 

vehicles on site will not have any maneuvering conflicts or encroachments. The design vehicles 

expected on site include:  

• Passenger vehicles maneuvering in and out of critical parking spaces 

• Waste trucks circulating the site and maneuvering in and out of loading spaces 



• Fire truck circulating and entering/exiting the site 

  

Site Access Review 

 

We will be reviewing the sightlines, access spacing, and driveway design for the proposed 

accesses on Watson Parkway North based on the TAC Geometric Design Guide for Canadian 

Roads (GDGCR).  

 

Analysis Periods and Scenarios 

 

The weekday A.M. and P.M. peak hours for the 2022 existing conditions are assumed to be 

suffice for the study. Please confirm that this is accurate.  

 

Further, the following horizon years for future background and future total analysis will be 

analyzed, consistent with the City of Guelph Traffic Impact Study Guidelines: 

 

• 2022 existing conditions 

• 2025 full build-out year 

• 5-year horizon beyond build-out (2030)  

 

Future Background Traffic Growth 

 

Per the County of Wellington’s Traffic Impact Study Guidelines, a growth rate of 2% will be applied 

to the movements. Please advise whether the assumed growth rate is sufficient, or alternatively 

provide an appropriate growth rate to reflect expected growth in the region.  

 

Background Developments and Transportation Improvements 

 

We have reviewed the County of Wellington’s website to determine if there are any additional 

background developments that should be considered within the horizon of the study and did not 

find any significant developments to include.  

 

Please confirm that there are no active developments to be included as background 

development in the TIS. If there are developments that need to be considered, please provide 

the associated transportation impact studies that should be included in our analysis. Further, 

please advise whether there are any roadway, transit, or active transportation improvements 

planned within the vicinity of the site.  

 

Analysis Procedure 

 

The County of Wellington’s Traffic Impact Study Guidelines will be used as guidance regarding 

roadway analysis. 

 

Standard metrics of assessment including delay, Level of Service (LOS), capacity, and 95th 

percentile queues will be analyzed using Synchro 11.0 analysis software. Parameters for Synchro 

inputs will conform to the City’s Synchro guidelines, and any unspecified values will be left as 

defaults.  

 

Trip Generation and Distribution 

 

https://guelph.ca/wp-content/uploads/TrafficImpactStudyGuidelines.pdf
https://www.wellington.ca/en/resident-services/resources/Roads/RMAP/RMAPFinal/Appendix-G---Traffic-Impact-Study-Guidelines-2021Updated.pdf
https://www.wellington.ca/en/resident-services/resources/Roads/RMAP/RMAPFinal/Appendix-G---Traffic-Impact-Study-Guidelines-2021Updated.pdf


Trip generation for the proposed development will be forecasted using the Trip Generation 

Manual, 11th Edition, prepared by the Institute of Transportation Engineers (ITE): 

 

• Land Use Category 221: Multifamily Housing (Mid-Rise) 

• Land Use Category 822: Strip Retail Plaza (<40k) 

 

In the case that this is not the intended use of the land, or that a more accurate Land Use 

Category is to be used, please let us know.  

 

Data from the 2016 Transportation Tomorrow Survey (TTS) will be used to determine the trip 

distribution for the A.M. and P.M. periods to the proposed development. 

 

Summary 

 

We request the following information for inclusion in the study, along with any comments that arise 

with regards to the above Terms of Reference. 

 

Please provide: 

 

• Validation that the collection of 2022 traffic counts for the intersections of study is 

acceptable. Otherwise, please provide historical traffic counts and we will derive the 

traffic counts accordingly. If this is not acceptable, please advise on an appropriate 

method of obtaining existing conditions traffic data. 

• Confirmation of the 2% growth rate for the roadways of study. 

• Confirmation of the land use codes.  

• Confirmation that there are no relevant background developments to be included in our 

analysis. 

• Please provide details of any planned roadway or transit improvements in the surrounding 

study area within the horizon years, if there are any. 

 

Please let us know if there are any questions or concerns. 

 

Kind regards, 

Ariel 
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Masoud Imaniboossejin

From: Chris DeVriendt <Chris.DeVriendt@guelph.ca>

Sent: June 22, 2023 9:57 AM

To: Masoud Imaniboossejin

Cc: Ian Lindley; Gwen Zhang; Lindsay Sulatycki

Subject: RE: Parking Justification Study Terms of Reference: 115 Watson parkway North, City of 

Guelph (2358-6526)

Follow Up Flag: Follow up

Flag Status: Flagged

Hello Masoud, 

Planning staff have now had a chance to review and can offer a couple comments to address your questions. 

First, the Mixed Use Building parking rate can be used for the mixed use buildings in Blocks 1 and 2. However, you would 
need to use the townhouse parking rate for the proposed 197 townhouses in Block 3. 

Further, the multi-unit commercial rate makes sense if there are 2 or more commercial units within the mixed-use 
building.  

As indicated in your TOR, justification would need to be provided for any proposed reduction to these minimum parking 
requirements. 

While the TOR for this study does appear to be satisfactory, please be aware that additional information may be 
requested through the review of your application. 

Please be advised that Lindsay Sulatycki is the Senior Planner project managing this file. 

Thank you. 

Chris DeVriendt, MCIP, RPP | Manager of Development Planning 
Planning and Building Services
Infrastructure, Development and Enterprise
City of Guelph
T 519-822-1260 x 2360   
E chris.devriendt@guelph.ca

From: Chris DeVriendt  
Sent: Wednesday, June 21, 2023 9:14 AM 
To: Masoud Imaniboossejin <mimaniboossejin@cfcrozier.ca> 
Cc: Ian Lindley <ilindley@cfcrozier.ca>; Gwen Zhang <Gwen.Zhang@guelph.ca> 
Subject: RE: Parking Justification Study Terms of Reference: 115 Watson parkway North, City of Guelph (2358-6526) 

Hello Masoud, 
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Planning staff are currently reviewing and will plan to provide a response by the end of the week. 

Chris DeVriendt, MCIP, RPP | Manager of Development Planning 
Planning and Building Services
Infrastructure, Development and Enterprise
City of Guelph
T 519-822-1260 x 2360   
E chris.devriendt@guelph.ca

From: Gwen Zhang <Gwen.Zhang@guelph.ca>  
Sent: Tuesday, June 20, 2023 4:41 PM 
To: Masoud Imaniboossejin <mimaniboossejin@cfcrozier.ca> 
Cc: Ian Lindley <ilindley@cfcrozier.ca> 
Subject: RE: Parking Justification Study Terms of Reference: 115 Watson parkway North, City of Guelph (2358-6526) 

Hi Masoud,  I am forwarding your email again to our Planning Department. Hopefully you will hear back from them 
soon. If not, please give me a call.  

Gwen Zhang, M.Sc., P.Eng (she/her), Transportation Planning Engineer  
Engineering and Transportation Services 
T 519-822-1260 x 2638  
E gwen.zhang@guelph.ca

From: Masoud Imaniboossejin <mimaniboossejin@cfcrozier.ca>  
Sent: Tuesday, June 20, 2023 4:35 PM 
To: Gwen Zhang <Gwen.Zhang@guelph.ca> 
Cc: Ian Lindley <ilindley@cfcrozier.ca> 
Subject: RE: Parking Justification Study Terms of Reference: 115 Watson parkway North, City of Guelph (2358-6526) 

Hi Gwen, 

Following up on this Terms of Reference as our submission deadline is approaching fast. Could you please provide 
feedback/confirm as soon as possible? I would appreciate it if you could also share the contact information of the 
Planning Department Staff working on this file. 

Thanks, 
Masoud 

Masoud Imaniboossejin
Engineering Intern, Transportation 
211 Yonge Street, Suite 600 | Toronto, ON M5B 1M4 
T: 416.477.3392 
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Crozier Connections: 

Read our latest news and announcements here. 

From: Gwen Zhang <Gwen.Zhang@guelph.ca>  
Sent: Wednesday, June 14, 2023 3:30 PM 
To: Masoud Imaniboossejin <mimaniboossejin@cfcrozier.ca> 
Cc: Ian Lindley <ilindley@cfcrozier.ca> 
Subject: RE: Parking Justification Study Terms of Reference: 115 Watson parkway North, City of Guelph (2358-6526) 

Hi Masound,  

Staff from Planning department will review the parking study ToR. You will hear from them shortly as I have forwarded 
your email.  

Regards,  
Gwen Zhang, M.Sc., P.Eng (she/her), Transportation Planning Engineer  
Engineering and Transportation Services 
T 519-822-1260 x 2638  
E gwen.zhang@guelph.ca

From: Masoud Imaniboossejin <mimaniboossejin@cfcrozier.ca>  
Sent: Wednesday, June 14, 2023 2:41 PM 
To: Gwen Zhang <Gwen.Zhang@guelph.ca> 
Cc: Ian Lindley <ilindley@cfcrozier.ca> 
Subject: Parking Justification Study Terms of Reference: 115 Watson parkway North, City of Guelph (2358-6526) 

[EXTERNAL EMAIL] Do not click links or attachments unless you recognize the sender and know the content is safe.

Good afternoon Gwen, 

Reaching out to present a Parking Justification Study Terms of Reference for a development proposal located at 115 
Watson Parkway North, City of Guelph. We ask if the City would provide feedback on and confirm our proposed 
methodology for the study. Thank you. 

Terms of Reference: 

The subject lands encompass a vacant region which is proposed to transform into a residential mixed-use development. 
The proposed development will consist of three development parcels with a total of 779 residential units (582 
apartment units and 197 townhouse units) and 1,501.3 m2 of ground floor retail space. Per the attached site plan the 
following is being proposed:  

 Block 1: 288 apartment units and 750.6 sq.m of ground floor retail  
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 Block 2: 294 apartment units and 750.7 sq.m of ground floor retail 

 Block 3: 160 back-to-back townhouses and 37 freehold townhouses  

 A total vehicle parking supply of 971 spaces 

Given the mixed-use nature of the development, we propose using Mixed-use building minimum parking requirement 
rate of 1.1 per dwelling unit (1 space per dwelling unit plus 0.1 visitor spaces per dwelling unit) for the 582 apartment 
units. Further, Multi-unit building, commercial use rates will be used to estimate the minimum parking requirements 
for the 1,501.3 sq.m retail. Please confirm the appropriateness of these selected uses and rates per the New City of 
Guelph Zoning Bylaw (2023)-20790. 

For the Parking Study, we will complete the following: 

 Review the minimum vehicle parking requirements for the proposed development per the New City of Guelph 
Zoning Bylaw (2023)-20790 and compare the requirements with the proposed supply. 

 Should the site be deficient per the by-law above, Forecast the peak parking demand at the site based on ITE 
Parking Generation Manual. 

 Identify Transportation Demand Management (TDM) opportunities available at the site to assess potential site-
specific measures that may be used to further support a reduced parking supply. 

 Based on the findings, confirm the adequacy of the proposed parking supply to support the development. 

Please feel free to reach out should there be any questions. 

Kind Regards, 

Masoud 

Masoud Imaniboossejin
Engineering Intern, Transportation 
211 Yonge Street, Suite 600 | Toronto, ON M5B 1M4 
T: 416.477.3392 

Crozier Connections: 

Read our latest news and announcements here. 

This email was sent on behalf of C.F. Crozier & Associates Inc. and may contain confidential and/or privileged information for the sole use of the 
intended recipient.  If you have received this email in error, please contact the sender and delete all copies. Any review or distribution by anyone 
other than the intended recipient is strictly prohibited. 

----------------------------------------- 
This e-mail message (including attachments, if any) is intended for the use of the 
individual to whom it is addressed and may contain information that is privileged and 
confidential. If you are not the intended recipient, you are notified that any 
dissemination, distribution or copying of this communication is strictly prohibited. If 
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you have received this communication in error, please notify the sender and erase this 
e-mail message immediately. 

----------------------------------------- 
This e-mail message (including attachments, if any) is intended for the use of the 
individual to whom it is addressed and may contain information that is privileged and 
confidential. If you are not the intended recipient, you are notified that any 
dissemination, distribution or copying of this communication is strictly prohibited. If 
you have received this communication in error, please notify the sender and erase this 
e-mail message immediately. 
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City Facilities
1. City Ha ll
2. O nta rio Court of Justice
3. Guelph Police Services
4. Guelph Public Library
5. Museum
6. River Run Centre
7. Sleem a n Centre
8. Guelph Centra l Station
9. Bullfrog Library
10. Centen n ia l Aren a
11. Delhi Com m unity Centre
12. East Side Bra nch
13. Eastview Roa d La n dfill Site

14. Evergreen Seniors Centre
15. Exhibition Park Aren a
16. Guelph Tra nsit
17. O perations
18. Riverside Park
19. Scottsda le Library
20. South End Em ergency Com plex
21. V ictoria  Roa d Com m un ity Centre
22. Wastewa ter Trea tm ent Pla nt
23. Waterworks
24. West End Com m unity Centre
25. Westm inster Squa re Bra nch Library
26. Wet-Dry Recyclin g Centre
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AMY CT...........................10C GLENHILL PL....................7J,8J PARKWOOD RD.......................7F
ANN ST............................6I GLENHOLM DR......................13N PAUL AV........................6I,6J
ANNMOORE CR......................18K GLENWOOD AV.......................6H PAULINE PL........................6E
ANTHONY AV........................8K GOLDENVIEW DR..................3K,3L PAULSTOWN CR.....................18H
APPLEWOOD CR...................6F,7F GOLDIE AV......................8F,9F PEACHTREE CR......................7C
ARBORDALE WALK...................13J GOLDS CT.........................17E PEARL ST..........................8I
ARBORETUM RD.....12J,12K,12L,13K,13L GOLFVIEW RD....................4J,4K PEARSON ST.......................19J
ARDMAY CR.........................8J GOMBAS PL........................10C PEARTREE CR.......................6C
ARGYLE DR........................12E GOODWIN DR...........18K,19I,19J,19K PEER DR..........................16E
ARKELL RD............17I,17J,17K,17L GORDON ST...................9H,9-22I PENFOLD DR........................8O
ARLINGTON CR.....................19K GORMAN CT.........................7A PENNI PL.......................7D,8D
ARMSTRONG AV.................10K,11K GOSLING GS...............18H,19H,19I PERIWINKLE WY................18I,18J
ARNOLD ST.........................8H GOVERNORS RD......................4B PETER AV.......................6I,6J
ARROW RD..........................4F GOWAN CT.........................15K PETROLIA ST....................9F,9G
ARROW WOOD CT....................13J GOWDY AV..........................8F PETTITT DR........................9N
ARTHUR ST N.................8I,9I,9J GRAHAM ST........................11H PHEASANT RUN DR..............15D,15E
ARTHUR ST S...................9J,10J GRANDRIDGE CR.....................6D PHELAN CT....................18E,19E
ASHCROFT CT......................14J GRANGE LN....................12H,13H PHILIP AV.........................6J
ASPEN VALLEY CR..............13F,14F GRANGE RD.............8N,8O,9L,9M,9N PICADILLY PL.....................12E
ASPENWOOD PL......................9D GRANGE ST...................9J,9K,9L PICKWICK PL.......................7D
ATTO DR........................4L,5L GRANT ST......................9I,10I PILLET PL........................11F
AUDEN RD.................7M,8M,9L,9M GREEN ST.......................8H,8I PINE DR........................6J,7J
AUDREY AV....................10K,11K GREENGATE RD......................7F PINE RIDGE DR........17I,17J,18I,18J
AUGUSTINE CT.....................14H GREENVIEW ST......................7L PINETREE DR.................8D,9C,9D
AVONDALE AV....................7H,7I GREENWICH DR................6C,7C,7D PINNACLE CR...............9D,10D,10E
AVRA CT...........................7E GREGORY PL........................8E PINTAIL CT.......................15E

B GREY OAK DR......................17K PIONEER TL.......................14D
BAGOT ST.......................7G,8G GREY ST...........................9G PIPE ST...........................7I
BAILEY AV......................5H,6H GRIERSON DR......................13H PLEASANT RD.......................7J
BAKER ST.......................8I,9I GRINYER DR........................9L PLYMOUTH CT.......................7G
BALFOUR CT.......................15I GROUSE TL........................15E PONDVIEW CR.......................4J
BALMORAL DR.......................5K GROVE ST.......................9J,9K POOLE ST.........................16K
BALSAM DR.........................6J GRYPHON PL.......................14G POPHAM DR.........................8M
BALSARROCH PL....................11K GUELPH ST......................7G,8G POPPY DR E...................19I,19J
BARBER AV.........................8H H POPPY DR W...............19G,19H,19I
BARD BV..................17J,17K,17L HADATI RD......................8L,9L PORTER CT........................18I
BARTON ST.........................6H HAGAN AV.......................9L,9M PORTER DR........................18I
BASSWOOD DR......................14K HALES CR.........................12H POWELL ST E.......................7I
BATES RD.........................14D HALESMANOR CT....................14I POWELL ST W....................7H,7I
BATHGATE DR..................15I,15J HALL AV..............18J,18K,19J,19K POWERHOUSE LN................12I,13I
BAXTER DR....................18K,19K HAMEL AV.......................8G,8H PRESTON ST.....................9G,9H
BAYBERRY DR......................13J HANDS DR.....................14I,14J PRICE ST..........................4L
BEATTIE ST.....................5H,6H HANEY DR.........................18J PRIMROSE LN.......................7D
BEAUMONT CR..................10L,10M HANLON CREEK BV......16D,16E,17E,18E PRINCESS ST.......................7I
BEAVER MEADOW DR.............18J,19J HANLON RD............12F,13F,15F,19F PRINCETON PL.................13H,14H
BEECHLAWN BV.................14J,14K HANLON EXPY.........4-10E,10-21F,22E PROSPECT AV.......................9J
BEECHWOOD AV..................9F,10F HARCOURT DR..................11H,11I PTARMIGAN DR.............14D,15D,15E
BELCOURT CR......................10C HARDY ST..........................9K Q
BELL AV..........................11K HARRINGTON RD....................10N QUAIL CREEK DR...................15E
BELLEVUE ST..................11G,11H HARRIS ST........................10K QUAISER CT.......................14H
BENNETT AV.....................8J,8K HARRISON AV.......................9G QUARTERMAN RD....................19E
BERKLEY PL........................5K HARROW CT....................14H,14I QUEBEC ST.........................9I
BERRY DR.........................16E HARTS LN E.......................15I QUEEN ST....................8I,8J,9J
BETT CT......................16E,17E HARTS LN W.......................15I QUEENSDALE CR....................10C
BEVERLEY ST..................10J,10K HARTWOOD CT......................15G R
BIRCH ST.....................14H,14I HARVARD RD.......13G,13H,14G,14H,14I RAGLAN ST......................8G,9G
BIRCHBANK BV......................4L HASLER CR........................17K RALSTON DR.....................9M,9N
BIRMINGHAM ST.................9H,10H HASTINGS BV.......................7L RAMONA CT.........................6L
BISHOP CT........................13E HAUSER CT......................16J-K RASPBERRY LN......................9M
BLACKBIRD CR......................4L HAVELOCK ST.......................8J RAY CR.......................18K,19K
BLAIR DR.........................18J HAWKINS DR...................19I,20I RAYMOND ST...................10G,10H
BLUERIDGE CT......................7E HAWTHORNE PL......................7K REGAL RD..........................4E
BONAR PL..........................7C HAYES AV.....................10K,11K REGENT ST.........................9J
BOND CT...........................6D HAYWARD CR...................18G,19G REID CT..........................14G
BORDEN ST....................11H,12H HAZELWOOD DR.....................15E RENFIELD ST.................5K,6K,7K
BORLAND DR...................18H,19H HEARN AV......................9G,10G RENFREW PL.......................14I
BOULDER CR.......................19G HEATH RD..........................8F RESEARCH LN..................13H,13I
BOULT AV.....................10K,11K HEATHER AV.......................12G REVELL DR........................17I
BOWEN DR..........................4L HEBERT ST.........................8M REYNOLDS WALK....................12I
BRABSON DR....................9M,10M HEFFERNAN ST......................9I RHONDA RD......................7E,8E
BRADY LN.................14J,15I,15J HENDERSON DR......................8O RICHARDSON ST....................10I
BRAID PL.........................11I HENRY CT.........................10M RICKSON AV...........13H,14H,15H,16H
BRANT AV....................5L,6L,6M HEPBURN AV........................9J RIDGEWAY AV......................17J
BRAZOLOT DR..................14G,14H HERITAGE DR......................17I RIDGEWOOD AV...................7F,8F
BREESEGARDEN LN...................9M HEWITT LN.........................8D RIVERVIEW DR................5I,5J,6I
BRENTWOOD DR................5G,5H,6G HICKORY ST...................14H,14I RIVERVIEW PL......................5J
BRIARLEA RD......................14F HIGH PARK DR.................10G,11G ROBERTSON DR...................6H,7H
BRIDLEWOOD DR....................14E HIGHVIEW PL.......................6H ROBIN RD.........................15J
BRIGHT LN........................18K HILL TL...........................8N ROBINSON AV....................9G,9H
BRIGHTON ST.......................6J HILLCREST DR......................9J ROCHELLE DR....................9C,9D
BRISTOL ST...................10G,10H HILLDALE CR..................15F,15G RODGERS RD...................15G,15H
BROCK ST.........................17K HILLSDON PL....................6B,6C RODNEY BV....................11G,12G
BROCKVILLE AV................10K,11K HILLTOP RD........................4K ROEHAMPTON CR....................18I
BROMBAL DR.......................15H HODGSON DR.......................19K ROLAND ST....................10F,10G
BRONWYN PL........................9E HOLLAND CR.......................17J ROOKE CT.......................6A,7A
BROOKHAVEN CT....................15G HOLLIDAY ST......................10H ROSANNE ST.......................10C
BROWN ST.........................17K HOLLY CT..........................9M ROSE ST...........................9J
BRUNSWICK LN...................8K,8L HOLLYBERRY PL..................9C,9D ROSEDALE AV.......................8K
BRYANT RD....................10M,10N HOME ST...........................8H ROSEWOOD AV....................7F,8F
BRYDGES CT........................8N HONEY CR.........................10G ROYAL RD....................4E,5E,6E
BUCKTHORN CR...................8N,9N HONEYSUCKLE DR...................14J RUTHERFORD CT....................19F
BURCOMBE CROSSING................19I HOOD ST..........................10J RYAN AV...........................8K
BURKE CT.........................18J HOOPER ST....................10J,11J RYDE RD...........................8D
BURNS DR.......................5G,5H HOSKING PL...................14F,14G RYDER AV.....................15H,15I
BURTON RD...................6D,7C,7D HOWDEN CR........................17K S
BUSHMILLS CR...................9D,9E HOWITT ST........................10I SACKVILLE ST.....................10J
BYRON CT.........................14I HUNT ST..........................18K SAGEWOOD PL..................15F,15G

C HUNTERS LN...................15D,16D SAIGON ST.........................7B
CABOT CT.........................14H HUNTINGTON PL................14I,15I SAMANTHA CT......................10D
CADILLAC DR.......................8J HURON ST......................9J,10J SAMUEL DR........................19K
CALEDONIA ST.................11H,12H HUTCHISON RD.....................16K SANDCREEK LN...................8O,9O
CALGARY AV........................8K HYLAND RD.........................6L SANDERSON DR...................6E,7E
CALLANDER DR................6K,7K,8K I SANDPIPER DR.....................15D
CAMBRIDGE ST......................9H IMPERIAL RD N......4D,5D,6D,7C,7D,8C SCHIEDEL DR.......................4L
CAMM CR..........................18J IMPERIAL RD S...........8C,8D,9D,10D SCHRODER CR.......................9L
CAMPBELL RD....................5F,5G INDEPENDENCE PL................6B,6C SCHUURMAN CT.....................14H
CAMPION AV.....................7H,8H INDUSTRIAL ST....................10L SCOTT CT..........................8L
CANDLEWOOD DR...............8D,9D,9E INGRAM DR...................3K,3L,4K SCOTTSDALE DR....12G,13F-G,14F-G,15G
CANNON ST.........................8F INKERMAN ST....................9F,9G SERENA LN................20J,20K,20L
CARDEN ST.........................9I INVERNESS DR...................4K,5K SEVERN DR...................7O,8O,9O
CARDIFF WY.......................10D IRELAND PL.....................9M,9N SHACKLETON DR.....................8O
CARDIGAN ST....................7I,8I IRONWOOD RD..........14F,14G,15F,15G SHADYBROOK CR....................15F
CARERE CR.........................4L IRVING CR........................18H SHAFTESBURY AV....................6J
CAREY CR.......................7D,8D ISLINGTON AV...................4K,4L SHAKESPEARE DR....................5L
CARIBOU CR........................5L J SHALLMAR CT.......................9D
CARLAW PL........................20K JACKSON ST........................9J SHARON PL......................7D,7E
CARMINE PL........................6L JAMES ST E.......................11I SHEEHY CT....................12N,12O
CARNABY CR.......................13E JAMES ST W...................11H,11I SHELBY PL.........................9E
CAROLYN CT........................6E JANE ST...........................9J SHELLDALE CR......................7G
CARRINGTON DR............15H,16H,16I JANEFIELD AV.................12F,13F SHERIDAN ST....................5K,6K
CARRINGTON PL................16H,16I JEAN ANDERSON CR.............18G,18H SHERWOOD DR.......................6K
CARROLL CR...................18H,19H JEFFREY DR........................7M SHIRLEY AV........................8J
CARTER DR.........................7L JELL ST..........................16K SHOEMAKER CR......................9C
CASSINO AV.....................8K,8L JENSON BV........................17J SHORT ST.........................10J
CASTLEBURY DR.....................9E JODI PL...........................8D SIDNEY CR........................15H
CATHCART ST.......................6K JOHN ST...........................7I SILURIAN DR....................9M,9N
CAVELL AV......................7H,7I JOHN BRABSON CR..................15K SILVERCREEK PY N...3F,4F,5F,6F,7F,8F
CEDAR ST.....................10G,10H JOHNSTON ST......................10K SILVERCREEK PY S..............9F,10F
CEDARCROFT PL....................13J JOSEPH ST......................9K,9L SILVERSMITH CT...................16H
CEDARVALE AV.................10L,10M JOYCE PL..........................9L SIMCOE ST....................10K,10L
CELIA CR.....................10F,11F JULIA DR..........................8G SIMMONDS DR....................4K,4L
CENTRAL ST........................7I JUNE AV........................6G,6H SIMPSON WY.......................11I
CHAD PL...........................7E K SINCLAIR ST......................19J
CHADWICK AV....................9F,9G KARA LEE CT....................8K,9K SKINNER DR....................9N-10N
CHAMPLAIN PL.....................14H KAREN AV.....................14H,14I SKOV CR........................7J,8J
CHANCELLORS WY...............13G,13H KATELYNN DR......................14J SKYE PL......................11F,11G
CHAPEL LN.........................9I KATEMORE DR..................18K,18L SLEEMAN AV.....................7F,8F
CHARLES ST.....................8H,8I KATHLEEN ST..............5H,6H,7H,8H SLOAN AV.........................10M
CHARTWELL CR.....................12E KAY CR...........................19J SMART ST.........................14H
CHASE AV..........................8F KEARNEY ST........................9M SMITH AV.........................10K
CHELSEA CT........................7D KEATING ST........................9N SMITH LN.........................12H
CHELTONWOOD AV....................7L KEATS CR.....................14H,15H SOMERSET GLEN....................16H
CHERRY BLOSSOM CL............13J,14J KEEGAN CT........................16K SOUTH RING RD E..............13I,13J
CHERRYWOOD DR.....................9C KELLY CT..........................9E SOUTH RING RD W..............13H,13I
CHESTER ST........................6H KEMP CR...........................9M SOUTHAMPTON ST.................8G,9G
CHESTERFIELD AV...................5L KENDRICK AV..................12E,12F SOUTHCREEK TL............15H,16G,16H
CHESTERTON LN..................9L,9M KENSINGTON ST............5J,5K,6J,6K SOUTHGATE DR......16F-G,17F-G,18-21F
CHESTNUT PL....................6K,6L KENT ST...........................9H SPARLING CT......................14J
CHILLICO DR.................6B,6C,7C KENWOOD CR........................8F SPEEDVALE AV E..6I,6J,6K,6L,6M,6N,6O
CHRISTIE LN......................13I KERR ST...........................7I SPEEDVALE AV W..................6A-I
CHRISTOPHER CT...................14F KEYS CR..........................18H SPENCER CR.......................18I
CHURCH LN.........................9I KILKENNY PL..................19J,19K SPRING ST......................8I,8J
CITYVIEW DR N.................9M,10M KIMBERLEY DR...................6G,6H SPRINGDALE BV....................10D
CITYVIEW DR S....................10M KING EDWARD PL....................8H SPRUCE PL.........................6K
CLAIR RD E...........19I,19J,19K,19L KING ST........................8I,9I SPRUCEHAVEN CT...................14J
CLAIR RD W...........19F,19G,19H,19I KINGSBURY SQ.....................19K ST ANDREW ST......................7H
CLAIRFIELDS DR E.............18I,18J KINGSLEY CT.......................5K ST ARNAUD ST..................9G,10G
CLAIRFIELDS DR W.....18G,18H,18I,19G KINGSMILL AV.................10K,11K ST CATHERINE ST...................8J
CLARA ST..........................9J KINGSWOOD GT.....................14E STANLEY ST........................6H
CLARENCE ST.......................7I KINLOCK ST.....................3K,4K STARVIEW CR.......................8M
CLARKE ST E.......................7I KIPLING AV.....................6C,7C STARWOOD DR..........7M,8M,9M,9N,10N
CLARKE ST W....................7H,7I KIRKBY CT........................18G STEFFLER DR......................14F
CLEARVIEW ST.....................10M KIRKLAND ST.......................8H STEPHANIE DR.............8E,9C,9D,9E
CLINTON ST........................9H KIRSTEN DR........................7J STEPHEN DR..................6D,6E,7D
CLIVE AV.......................5J,6J KIRVAN DR........................15K STEVENSON ST N..5K,6J,6K,7J,7K,8K,9K
CLOUGH CR........................17K KITCHENER AV...................6I,6J STEVENSON ST S................9K,10K
CLYTHE CREEK DR................8N,9N KNEVITT PL...................12E,12F STIRLING PL.......................5H
COLBORN ST...................13I,14I KNIGHTSWOOD BV.................5K,6K STONE RD E.....................13I-O
COLE RD..................13F,14F,14G KOCH DR..........................14G STONE RD W.......13E,13F,13G,13H,13I
COLLEGE AV E.........12I,12J,12K,12L KORTRIGHT RD E...........14J,14K,15I STRATHMERE PL..................5H,6H
COLLEGE AV W...............12E-I,13E KORTRIGHT RD W.......15F,15G,15H,15I STUART ST......................8J,9J
COLLEGE CR.......................13I KOVACH CT........................15K STULL AV..........................6I
COLLINGWOOD ST.................5J,6J KRON DR......................15H,15I SUBURBAN AV..................10L,10M
COLONIAL DR..................17K,18K L SUFFOLK ST E......................8I
COLUMBUS CR..............14H,14I,15I LAIRD RD.......17D-E,18E-G,19D-E,19G SUFFOLK ST W................8G,8H,8I
COMMERCIAL ST..................9H,9I LAMBERT CR...........12E,12F,13E,13F SUGARBUSH PL......................6D
CONRAD CT.........................8L LAMBETH WY.......................18K SULLIVAN CR....................8E,9E
CONROY CR............12D,12E,13D,13E LANDSDOWN DR.....................16I SULTAN ST.........................9G
COOPER DR....................18E,19E LANE ST........................8K,9K SUMAC PL..........................6J
COOPERS CT.......................18G LANGSIDE ST.......................5K SUMMERFIELD DR.......17J,18J,18K,18L
COPE CT...........................4C LATENDA PL.......................14I SUMMIT CR.........................7H
CORK ST E.........................9I LAUGHLAND LN.....................19K SUMMIT RIDGE DR................7M,8M
CORK ST W......................9H,9I LAURELWOOD CT....................14G SUNNYLEA CR.......................7J
CORPORATE CT.....................18F LAURIE LN.........................3L SUNRISE CT........................9C
COTE DR...........................7J LAURINE AV.....................8J,9J SUNSET RD.........................7F
COULING CR........................7O LAVERNE AV........................7K SURREY ST E...................9I,10I
COUNTRY CLUB DR................4J,4K LAW DR............................9N SURREY ST W..................10H,10I
COUTTS CT........................17K LAWRENCE AV..................10K,11K SUZANNA DR........................9D
COVENTRY DR......................13E LEACOCK AV..................8L,9L,9M SWAN DR.......................9N-10N
COWAN PL.........................18F LEADER LN.........................4L SWEENEY DR...................14J,14K
COX CT...........................14J LEE ST.........................9M,9N SWIFT CR..........................9N
CRANBERRY CT......................9C LEMON ST..........................8J SYDENHAM ST....................9G,9H
CRANE AV.....................12E,12F LENNOX LN....................11I,12I T
CRAWFORD ST......................11H LEWIS RD.......................5E,6E TAGGART ST...................11N,11O
CRAWLEY RD...........19F,20F,21F,22F LILAC PL..........................6J TALBOT ST........................11H
CREEKSIDE DR..................9O,10O LINCOLN CR........................7K TAMARACK PL.......................6K
CREIGHTON AV.............7M,7N,8M,8N LINDEN PL.........................7K TANAGER DR...................14D,14E
CRESTWOOD PL...................8J,9J LINDSAY CT.....................8M,9M TANNER CT........................16E
CRIMEA ST.........................9G LINKE PL..........................7O TANNER ST........................16E
CROSS ST.....................10I,10J LISA LN...........................8D TEAKWOOD PL.......................6L
CROSSINGHAM DR..............8C,8D,9C LIVERPOOL ST................8G,8H,8I TEAL DR......................16E,17E
CROWE ST.........................14H LOBSINGER LN.....................19J TERRACE LN.......................11I
CUMMINGS CT......................17J LOCKYER RD.......................11G TERRAVIEW CR.....................16H
CURTIS DR...................4D,4E,4F LOIS LN.......................9E,10E TERRY BV..........................7J
CURZON CR.........................7B LONDON RD E.......................8I THISTLE RD........................7E
CUTTEN PL........................17F LONDON RD W.................8G,8H,8I THOMASFIELD DR...................14H

D LONGFELLOW AV...................5L-M THOMPSON DR.......................8M
DAKOTA DR......................5L,6L LONSDALE DR....................5G,6G THORNBERRY CT....................13G
DALEBROOK PL...................4J,4K LORNA DR.........................14J THORNHILL DR................6C,6D,7D
DALLAN DR....................19I,19J LOUISA DR.........................9K THORNTON ST.......................9L
DANWOOD PL........................7K LOVERING LN..................16I,16J THORP ST..........................9I
DARBY RD.......................9C,9D LOVETT LN........................15H TIFFANY ST E......................7I
DARLING CR...................18I,19I LOWES RD.....................17I,18I TIFFANY ST W...................7H,7I
DARNELL RD.......................15H LYLE PL..........................15I TIPPERARY PL......................8H
DAVIS ST.......................7O,8O LYNCH CL.................18J,19I,19J TOBEY AV.......................7K,7L
DAVISON DR........................9O LYNNMORE ST......................18K TOLTON DR........................19J
DAWES AV.........................16K LYNWOOD AV.......................12G TORCH LN.........................13F
DAWN AV......................17I,18I LYNWOOD PL...................11G,12G TORONTO ST...................10I,10J
DAWSON RD................4G,5G,6G,7G LYON AV........................7H,8H TORRANCE CR.......................7H
DEAN AV..................11G,11H,11I M TOTH DR.......................9N-10N
DECORSO DR...................16K,16L MAC AV............................6I TOVELL DR......................7B,7C
DEERCHASE CT.....................15F MACAULAY ST..................10M,10N TRAILBROOK LN..................9L,9M
DEERFIELD PL.....................10C MACALISTER BV................15K,15L TRAYMORE DR.......................6G
DEERPATH DR................9D,9E,10E MACDONALD ST.....................12I TRENDELL LN......................14D
DELAWARE AV....................5L,6L MACDONELL ST...................9I,9J TRENT LN.........................12I
DELHI ST..............5I,5J,6J,7J,8J MACKAY ST.........................9M TRILLIUM CT......................14E
DELMAR BV...................8K,8L,9K MAGDALENA DR......................9L TRIMBLE CR.....................8M,8N
DELTA ST.......................5K,5L MAGNOLIA LN......................14J TROY CR........................8L,8M
DENVER RD....................10G,11G MALCOLM RD.....................4B,4C TRUESDALE CR.................16H,16I
DERRY ST.......................8I,8J MALLARD CT.......................15D U
DESHANE ST........................4L MALTBY RD E..............22I,22J,22K UNIVERSITY AV E..................11I
DEVERE DR....................12E,13E MALTBY RD W......22E,22F,22G,22H,22I UNIVERSITY AV W..........11H,11I,12H
DEVONSHIRE PL.....................5K MALVERN CR.......................17J UNIVERSITY CL....................13I
DIMSON AV........................14I MANHATTAN CT......................6J UPLANDS PL.....................5L,6L
DIVISION ST....................7H,7I MANITOBA ST......................10J UPTON CR.......................8L,9L
DODDS AV.....................10K,11K MANOR PARK CR....................10G V
DOMINION DR..................18K,19K MAPLE ST.....................10H,11H VALERIOTE PL.....................13E
DOMO DR...........................9L MAPLEWOOD DR.....................11G VALLEY RD........................16I
DOOLEY PL........................14J MARCON ST.........................7I VALLEYHAVEN LN...................10M
DORMIE LN........................11I MARGARET ST......................10I VALLEYRIDGE TL...................14E
DOUGALL ST.....................8M,8N MARIGOLD DR......................16E VALLEYVIEW DR.....................7F
DOUGLAS ST........................9I MARILYN DR........................5I VANCOUVER DR................7K,7L,8K
DOVERCLIFFE RD...............12D,12E MARKS AV..........................9M VANIER DR............11F,11G,12F,12G
DOWNEY RD..14E,15E-F,16D-E,17C-D,18C MARKSAM RD.....................6E,7E VARDON DR........................11I
DOYLE DR.....................19G,19H MARLBOROUGH RD.................6I,6J VAUGHAN ST.......................17I
DREW ST........................8F,8G MARSH CR.........................17K VERMONT ST........................5K
DRIFTWOOD DR.....................14J MARSHALL DR...................9O,10O VERNEY ST......................6H,6I
DRISCOLL CT.......................9O MARSLAND CT......................15J VICTORIA RD N...................2-9L
DROHAN DR........................18H MARTIN AV....................10H,11H VICTORIA RD S..........9-21L,21L,22K
DRONE CR.......................7A,7B MARY ST..................10H,11H,11I VILLAGE CROSSING E...............14J
DRUMMOND PL....................7K,7L MASON CT.........................12F VILLAGE CROSSING W...............14J
DUBLIN ST N....................8H,9H MASSEY RD................5B,5C,5D,5E VILLAGE GREEN DR.............13J,14J
DUBLIN ST S...................9H,10H MATTHEW DR........................6E VIPOND ST.........................8N
DUCK LN..........................19K MAUDE LN..........................7O VISTA TR..........................4K
DUDLEY DR........................15K MAYFAIR CT.......................13E W
DUFFERIN ST.................6I,7I,8I MAYFIELD AV......................13I WAGONERS TL......................13E
DUKE ST.......................9J,10J MCARTHUR CR......................19J WALKER WY........................18K
DUMBARTON ST...................5K,6K MCARTHUR DR......................19J WALMAN DR........................14G
DUNDAS LN........................12J MCCALL CR.........................9F WALNUT DR...................6K,7J,7K
DUNHILL CR.....................7C,7D MCCANN ST....................14K,15K WALTER ST.........................9K
DUNKIRK AV.....................8K,9K MCCARTNEY RD.....................10C WARREN ST.........................8O
DUNLOP DR........................12N MCCORKINDALE PL...................7C WASHBURN DR....................7M,8M
DURHAM ST.........................9H MCCRAE BV....................10H,11H WATER ST.............10F,10G,10H,10I

E MCCURDY RD.......................16H WATERFORD DR.....................18K
EARL ST...........................7I MCELDERRY RD.................14H,15H WATERLOO AV............9G,9H,10F,10G
EAST RING RD.................12J,13J MCGARR CT........................18J WATERWORKS PL................10J,11J
EASTVIEW RD..............7L,7M,7N,7O MCGARR DR........................18J WATSON LN........................12I
ECHO DR......................11G,11H MCGEE ST.........................10G WATSON PY N.......6O,7O,8O,9N,9O,10N
EDEN ST.......................9F,10F MCGILVRAY ST.................12H,12I WATSON PY S......10N,11N,12N,12O,13O
EDGEHILL DR....................6H,7H MCILWRAITH CR.....................8L WATSON RD N..................10N,10O
EDINBURGH RD N.....4G,5G,6G,7G,8G,9G MCINTOSH LN......................12H WATSON RD S..10O,11O,12N,12O,13O,14O
EDINBURGH RD S......9-14G,14-16H,16I MCINTYRE CT......................19J WATT ST.....................7L,8L,8M
EDMONTON DR.......................8K MCLACHLAN PL......................7C WAVERLEY DR.................5J,5K,6K
EDWARDS ST.....................8M,8N MCNULTY LN.......................18K WAXWING CR.......................15D
EDWIN ST.......................8H,8I MCTAGUE ST.....................8H,8I WEBSTER ST.....................3K,4K
ELDERBERRY CT....................17J MEADOW CR.........................7E WEIR DR..........................15D
ELEANOR CT........................6L MEADOWVIEW AV.................9G,10G WELLINGTON ST E...............9I,10I
ELGINFIELD DR..................6L,7L MEGAN PL.........................19K WELLINGTON ST W................10D-I
ELIOT PL..........................8L MELROSE PL........................9E WELLS ST.........................10L
ELIZABETH ST............9J,9K,9L,10L MEMORIAL CR....................8F,9F WEST ACRES DR................10C,10D
ELMHURST CR....................6F,7F MENZIE AV....................10K,11K WESTERN AV..................7F,7G,8F
ELMIRA RD N...........4C,5C,6C,7C,8C MERCER ST.........................8G WESTGATE DR....................5G,6G
ELMIRA RD S................8C,9C,10C MERGANSER DR.....................15D WESTHILL RD....................7D,8D
ELMRIDGE DR..................14J,14K MERION ST.........................8G WESTMINSTER AV.................7K,7L
ELORA ST.......................9G,9H MERRITT BV........................8F WESTMOUNT RD................6H,7H,8H
ELSEGOOD DR......................16K METCALFE ST...........5J,6J,7J,8J,9J WESTOBY PL........................8K
ELSLEY CT........................15D MEYER DR.......................7K,8K WESTRA DR......................7A,7B
ELSON DR.........................11F MICHAEL PL........................7E WESTWIND CL..................14I,15I
EMENY LN.........................16J MICHENER RD....................4B,5B WESTWOOD RD..............6D,7D,8E,8F
EMMA ST..................6K,7I,7J,7K MILLER ST....................17J,17K WHEELER AV....................9K,10K
EMPIRE ST.........................9K MILLWOOD CT.......................9C WHETSTONE CR.................17J,17K
EMSLIE ST....................10G,10H MILSON CR....................15E,16E WHISPERING RIDGE DR..........13F,14F
ERAMOSA RD...6L,6M,7J,7K,7L,8I,8J,9I MINTO RD..........................5B WHITE PINE WY....................14J
ERIC CT...........................6L MITCHELL ST.......................8I WHITE ST.........................10M
ERIE ST.......................9K,10K MOFFATT LN.......................19H WHITELAW RD................8C,9C,10C
ERIN AV........................8J,8K MOHAWK DR......................5L,6L WHITETAIL CT.....................14J
ERVIN CR.........................14F MOLLISON CT......................15E WHITTAKER CT.................14D,14E
ESKER RUN.........................8N MONARCH RD........................4E WIDEMAN BV.....................4K,4L
ESSEX ST......................9H,10H MONT ST........................8H,8I WILBERT ST........................4C
ETON PL...........................5K MONTANA RD........................5L WILD ROSE CT.....................14J
EUGENE DR........................19I MONTGOMERY ST.....................6L WILDWOOD PL.......................8E
EVANS DR.........................18I MONTICELLO CR............13I,13J,14I WILFRID LAURIER CT...............13G
EVERGREEN DR.....................13I MONTREAL RD.......................8K WILKIE CR........................19J
EVERTON DR....................9N,10N MOORE AV.........................12H WILLIAM ST.....................8K,9K
EXHIBITION ST...............6H,7H,8H MORRIS ST.....................9J,10J WILLOW RD..........7B,7C,7D,7E,7F,7G
EXTRA ST..........................7I MOSS PL..........................15H WILSON ST......................9H,9I

F MOUNTFORD DR...................7L,8L WILSONVIEW AV....................12G
FAIR RD...........................4F MULBERRY CT......................14E WILTON RD.........................4K
FAIRMEADOW DR....................10D MULLIN DR.........................4L WILTSHIRE PL................6C,6D,7C
FAIRVIEW BV..................11H,11I MUNICIPAL ST.............10F,11F,11G WIMBLEDON RD......................7D
FAIRWAY LN........................5J MUNROE CR....................18H,19H WINDERMERE CT.....................5K
FALCON CL........................15J MURPHY CT........................18H WINDSOR ST........................5K
FARLEY DR................18I,18J,19I MUSKOKA DR........................5L WINSTON CR........................8J
FARQUHAR ST...................9I,10I MUSSEN ST......................3L,4L WINTERBERRY LN...................14K
FERGUS ST.........................9G MUTUAL ST........................11H WOLFOND CR.......................11H
FERGUSON ST..................10J,10K N WOLSELEY RD....................5I,5J
FERMAN DR...................7D,8C,8D NEEVE ST..................9I,10I,10J WOOD DUCK CT.................15D,15E
FERNBANK PL......................15E NELSON RD.........................6J WOOD ST..........................10J
FERNDALE AV....................4L,5L NEW ST.........................9I,9J WOODBOROUGH RD...................15F
FEW ST...........................19D NEWSTEAD ST.......................6L WOODLAND GLEN DR.............13E,14E
FIELDSTONE RD................14J,15J NICHOLAS WY.......................5M WOODLAWN RD E......4I,4J,4K,5K,5L,5M
FIFE RD......................10C,10D NICKLIN CR.....................5H,6H WOODLAWN RD W...................4A-I
FISCHER DR........................8E NICKLIN RD.....................4H,5H WOODRIDGE DR.....................10C
FLAHERTY DR.................6B,6C,7C NISKA RD.................13D,14D,14E WOODSIDE RD..................11H,12H
FLANDERS RD..................13E,13F NORFOLK ST..................8I,9H,9I WOODYCREST DR.................9F,10F
FLEMING RD.....................9N,9O NORMA CR..........................4L WOOLWICH ST........4I,5I,6I,7I,8I,9I
FLETCHER CT.......................7L NORMANDY DR.......................9K WORTON AV........................10C
FLORAL DR........................12G NORTH ST..........................8H WRIGHT CR.........................6H
FLORENCE LN..................11K,11L NORTHUMBERLAND ST..............9H,9I WYNDHAM ST N......................9I
FOBERT CT.........................6L NORTHWOOD CR.................10C,10D WYNDHAM ST S..................9I,10I
FORBES AV....................11H,11I NORTON DR......................8O,9O Y
FOREST HILL DR...............10H,11H NORWICH ST E......................8I YARMOUTH ST....................8I,9I
FOREST ST....................11G,11H NORWICH ST W...................8H,8I YEADON DR........................11H
FORESTELL RD.....18C,19C,19D,19E,20E NOTTINGHAM ST................10H,10I YEATS CT..........................8L
FORSTER DR.......................14J O YEWHOLME DR..................14I,15I
FOSTER AV......................9G,9H OAK ST.......................14H,14I YORK RD..10I,10J,10K,10L,10M,10N,10O
FOUNTAIN ST E.................9I,10I OAKDALE DR...................13J,14J YORKSHIRE ST N.................8H,9H
FOUNTAIN ST W................10H,10I OAKES CR......................9M,10M YORKSHIRE ST S................9H,10H
FOXWOOD CR.......................14E OAKES CT..........................9M YOUNG ST.........................11G
FRANCHETTO BV.....................9K OAKRIDGE CR......................17J YOUNGMAN DR..................14G,14H
FRANKLIN AV.......................8J OAKWOOD AV.....................6H,6I Z
FRASSON DR........................9N O'CONNOR LN.......................9N ZADUK PL.....................14K,15K
FREDERICK DR.................18K,18L OLD COLONY TL................13E,14E ZECCA DR.........................17K
FREEMAN AV.....................5H,6H OLD STONE CT.....................13I ZESS CT..........................17I
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Turning Movement Count (4 . WATSON PKWY & YORK RD)  

Start Time

N Approach 
WATSON PARKWAY

E Approach 
YORK RD

S Approach 
WATSON PARKWAY

W Approach 
YORK RD

Int. Total
(15 min)

Int. Total
(1 hr)

Right
N:W

Thru
N:S

Left
N:E

U-Turn
N:N

Peds
N: Approach Total Right

E:N
Thru
E:W

Left
E:S

U-Turn
E:E

Peds
E: Approach Total Right

S:E
Thru
S:N

Left
S:W

U-Turn
S:S

Peds
S: Approach Total Right

W:S
Thru
W:E

Left
W:N

U-Turn
W:W

Peds
W: Approach Total

06:00:00 12 54 6 0 0 72 1 29 3 0 0 33 0 13 9 0 1 22 43 38 6 0 0 87 214

06:15:00 23 35 15 0 0 73 1 19 0 0 0 20 2 9 13 0 0 24 20 40 8 0 0 68 185

06:30:00 33 39 15 0 0 87 0 27 3 0 0 30 2 9 12 0 0 23 26 60 7 0 1 93 233

06:45:00 39 40 9 0 0 88 0 41 1 0 0 42 6 18 12 0 1 36 29 68 21 0 0 118 284 916

07:00:00 27 38 17 0 0 82 2 26 3 0 0 31 3 7 12 0 1 22 19 65 16 0 0 100 235 937

07:15:00 51 55 19 0 0 125 1 40 4 0 0 45 1 17 11 0 1 29 16 65 8 0 2 89 288 1040

07:30:00 63 75 11 0 0 149 4 76 7 0 0 87 0 20 10 0 2 30 27 70 24 0 0 121 387 1194

07:45:00 66 74 12 0 1 152 3 83 3 0 0 89 4 29 12 0 0 45 26 74 28 0 0 128 414 1324

08:00:00 74 69 14 0 0 157 4 69 4 0 0 77 6 29 17 0 0 52 32 77 23 0 0 132 418 1507

08:15:00 68 76 11 0 0 155 6 86 6 0 0 98 7 34 20 0 0 61 18 55 34 0 0 107 421 1640

08:30:00 82 77 17 0 2 176 8 103 9 0 0 120 3 32 25 0 0 60 21 63 26 0 2 110 466 1719

08:45:00 52 58 4 0 0 114 5 93 3 0 0 101 3 39 15 0 0 57 30 85 19 0 0 134 406 1711

09:00:00 48 49 5 0 0 102 3 49 9 0 0 61 3 17 18 0 0 38 20 75 28 0 0 123 324 1617

09:15:00 32 38 5 1 0 76 5 76 3 0 0 84 3 24 19 0 0 46 21 67 27 0 0 115 321 1517

09:30:00 31 35 9 0 0 75 2 53 4 0 0 59 0 22 20 0 0 42 18 53 35 0 0 106 282 1333

09:45:00 47 41 8 0 0 96 8 62 7 0 0 77 5 25 20 0 0 50 15 56 23 0 0 94 317 1244

***BREAK***

15:00:00 44 51 2 0 0 97 8 56 5 0 0 69 6 58 52 0 0 116 15 69 35 0 1 119 401

15:15:00 44 43 3 0 0 90 7 54 8 0 0 69 5 49 29 0 1 83 16 72 49 0 1 137 379

15:30:00 46 65 7 0 0 118 11 77 6 0 0 94 7 63 49 0 1 119 26 76 47 0 0 149 480

15:45:00 49 44 3 0 0 96 13 74 8 0 0 95 2 78 35 0 0 115 26 65 38 0 0 129 435 1695

16:00:00 47 46 5 0 0 98 18 77 2 0 0 97 2 86 46 0 0 134 24 77 57 0 1 158 487 1781

16:15:00 47 54 6 0 1 107 13 84 3 0 1 100 5 107 63 0 0 175 24 91 61 0 1 176 558 1960

16:30:00 48 59 2 0 0 109 20 113 4 1 0 138 7 77 45 0 0 129 15 80 69 0 0 164 540 2020

16:45:00 45 66 5 0 0 116 14 90 2 0 0 106 5 105 31 0 0 141 24 76 65 0 0 165 528 2113

17:00:00 48 49 5 0 0 102 20 100 4 0 0 124 3 101 43 0 0 147 25 75 58 0 1 158 531 2157

17:15:00 44 57 4 0 0 105 14 73 7 0 1 94 0 107 36 0 0 143 12 74 72 0 1 158 500 2099

17:30:00 58 65 3 0 0 126 10 67 2 0 0 79 3 75 25 0 0 103 19 56 54 0 0 129 437 1996

17:45:00 49 47 6 0 0 102 9 72 3 0 0 84 3 60 10 0 0 73 14 51 50 0 0 115 374 1842

18:00:00 36 35 4 0 0 75 8 51 2 0 0 61 0 58 29 0 0 87 11 67 47 0 0 125 348 1659

18:15:00 44 31 1 0 1 76 12 45 3 0 0 60 3 51 11 0 0 65 20 44 48 0 1 112 313 1472

18:30:00 44 38 4 0 0 86 10 54 4 0 0 68 2 62 18 0 0 82 22 45 36 0 0 103 339 1374

18:45:00 42 37 7 0 0 86 4 42 6 0 0 52 5 51 20 0 0 76 7 47 33 0 0 87 301 1301

Grand Total 1483 1640 244 1 5 3368 244 2061 138 1 2 2444 106 1532 787 0 8 2425 681 2076 1152 0 12 3909 12146 -

Approach% 44% 48.7% 7.2% 0% - 10% 84.3% 5.6% 0% - 4.4% 63.2% 32.5% 0% - 17.4% 53.1% 29.5% 0% - - -

Totals % 12.2% 13.5% 2% 0% 27.7% 2% 17% 1.1% 0% 20.1% 0.9% 12.6% 6.5% 0% 20% 5.6% 17.1% 9.5% 0% 32.2% - -

Heavy 44 46 5 0 - 12 103 30 0 - 31 57 91 0 - 59 160 35 0 - - -

Heavy % 3% 2.8% 2% 0% - 4.9% 5% 21.7% 0% - 29.2% 3.7% 11.6% 0% - 8.7% 7.7% 3% 0% - - -

Bicycles - - - - - - - - - - - - - - - - - - - - - -

Bicycle % - - - - - - - - - - - - - - - - - - - - - -

Crozier & Associates
Suite 100 2800 HIGH POINT

DRIVE
MILTON ONTARIO, L9T 6P4

CANADA

Turning Movement Count
Location Name: WATSON PKWY & YORK RD

Date: Tue, Nov 08, 2022      Deployment Lead: Peter Ilias
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Peak Hour: 07:45 AM - 08:45 AM      Weather: Few Clouds (0.68 °C)

Start Time
N Approach 

WATSON PARKWAY
E Approach 

YORK RD
S Approach 

WATSON PARKWAY
W Approach 

YORK RD
Int. Total
(15 min)

Right Thru Left U-Turn Peds Approach Total Right Thru Left U-Turn Peds Approach Total Right Thru Left U-Turn Peds Approach Total Right Thru Left U-Turn Peds Approach Total

07:45:00 66 74 12 0 1 152 3 83 3 0 0 89 4 29 12 0 0 45 26 74 28 0 0 128 414

08:00:00 74 69 14 0 0 157 4 69 4 0 0 77 6 29 17 0 0 52 32 77 23 0 0 132 418

08:15:00 68 76 11 0 0 155 6 86 6 0 0 98 7 34 20 0 0 61 18 55 34 0 0 107 421

08:30:00 82 77 17 0 2 176 8 103 9 0 0 120 3 32 25 0 0 60 21 63 26 0 2 110 466

Grand Total 290 296 54 0 3 640 21 341 22 0 0 384 20 124 74 0 0 218 97 269 111 0 2 477 1719

Approach% 45.3% 46.3% 8.4% 0% - 5.5% 88.8% 5.7% 0% - 9.2% 56.9% 33.9% 0% - 20.3% 56.4% 23.3% 0% - -

Totals % 16.9% 17.2% 3.1% 0% 37.2% 1.2% 19.8% 1.3% 0% 22.3% 1.2% 7.2% 4.3% 0% 12.7% 5.6% 15.6% 6.5% 0% 27.7% -

PHF 0.88 0.96 0.79 0 0.91 0.66 0.83 0.61 0 0.8 0.71 0.91 0.74 0 0.89 0.76 0.87 0.82 0 0.9 -

Heavy 6 10 0 0 16 5 23 5 0 33 6 15 9 0 30 10 24 11 0 45 -

Heavy % 2.1% 3.4% 0% 0% 2.5% 23.8% 6.7% 22.7% 0% 8.6% 30% 12.1% 12.2% 0% 13.8% 10.3% 8.9% 9.9% 0% 9.4% -

Lights 284 285 54 0 623 16 318 17 0 351 14 108 65 0 187 86 245 100 0 431 -

Lights % 97.9% 96.3% 100% 0% 97.3% 76.2% 93.3% 77.3% 0% 91.4% 70% 87.1% 87.8% 0% 85.8% 88.7% 91.1% 90.1% 0% 90.4% -

Single-Unit Trucks 0 4 0 0 4 3 13 3 0 19 1 4 3 0 8 7 12 4 0 23 -

Single-Unit Trucks % 0% 1.4% 0% 0% 0.6% 14.3% 3.8% 13.6% 0% 4.9% 5% 3.2% 4.1% 0% 3.7% 7.2% 4.5% 3.6% 0% 4.8% -

Buses 6 1 0 0 7 1 6 0 0 7 0 3 5 0 8 1 6 7 0 14 -

Buses % 2.1% 0.3% 0% 0% 1.1% 4.8% 1.8% 0% 0% 1.8% 0% 2.4% 6.8% 0% 3.7% 1% 2.2% 6.3% 0% 2.9% -

Articulated Trucks 0 5 0 0 5 1 4 2 0 7 5 8 1 0 14 2 6 0 0 8 -

Articulated Trucks % 0% 1.7% 0% 0% 0.8% 4.8% 1.2% 9.1% 0% 1.8% 25% 6.5% 1.4% 0% 6.4% 2.1% 2.2% 0% 0% 1.7% -

Bicycles on Road 0 1 0 0 1 0 0 0 0 0 0 1 0 0 1 1 0 0 0 1 -

Bicycles on Road % 0% 0.3% 0% 0% 0.2% 0% 0% 0% 0% 0% 0% 0.8% 0% 0% 0.5% 1% 0% 0% 0% 0.2% -

Pedestrians - - - - 2 - - - - - 0 - - - - - 0 - - - - - 2 - -

Pedestrians% - - - - 40%  - - - - 0%  - - - - 0%  - - - - 40%  -

Bicycles on Crosswalk - - - - 1 - - - - - 0 - - - - - 0 - - - - - 0 - -

Bicycles on Crosswalk% - - - - 20%  - - - - 0%  - - - - 0%  - - - - 0%  -
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Peak Hour: 04:15 PM - 05:15 PM      Weather: Clear Sky (9.8 °C)

Start Time
N Approach 

WATSON PARKWAY
E Approach 

YORK RD
S Approach 

WATSON PARKWAY
W Approach 

YORK RD
Int. Total
(15 min)

Right Thru Left U-Turn Peds Approach Total Right Thru Left U-Turn Peds Approach Total Right Thru Left U-Turn Peds Approach Total Right Thru Left U-Turn Peds Approach Total

16:15:00 47 54 6 0 1 107 13 84 3 0 1 100 5 107 63 0 0 175 24 91 61 0 1 176 558

16:30:00 48 59 2 0 0 109 20 113 4 1 0 138 7 77 45 0 0 129 15 80 69 0 0 164 540

16:45:00 45 66 5 0 0 116 14 90 2 0 0 106 5 105 31 0 0 141 24 76 65 0 0 165 528

17:00:00 48 49 5 0 0 102 20 100 4 0 0 124 3 101 43 0 0 147 25 75 58 0 1 158 531

Grand Total 188 228 18 0 1 434 67 387 13 1 1 468 20 390 182 0 0 592 88 322 253 0 2 663 2157

Approach% 43.3% 52.5% 4.1% 0% - 14.3% 82.7% 2.8% 0.2% - 3.4% 65.9% 30.7% 0% - 13.3% 48.6% 38.2% 0% - -

Totals % 8.7% 10.6% 0.8% 0% 20.1% 3.1% 17.9% 0.6% 0% 21.7% 0.9% 18.1% 8.4% 0% 27.4% 4.1% 14.9% 11.7% 0% 30.7% -

PHF 0.98 0.86 0.75 0 0.94 0.84 0.86 0.81 0.25 0.85 0.71 0.91 0.72 0 0.85 0.88 0.88 0.92 0 0.94 -

Heavy 9 5 1 0 15 0 9 1 0 10 3 8 12 0 23 2 15 5 0 22 -

Heavy % 4.8% 2.2% 5.6% 0% 3.5% 0% 2.3% 7.7% 0% 2.1% 15% 2.1% 6.6% 0% 3.9% 2.3% 4.7% 2% 0% 3.3% -

Lights 178 223 17 0 418 67 378 12 1 458 17 381 170 0 568 86 307 247 0 640 -

Lights % 94.7% 97.8% 94.4% 0% 96.3% 100% 97.7% 92.3% 100% 97.9% 85% 97.7% 93.4% 0% 95.9% 97.7% 95.3% 97.6% 0% 96.5% -

Single-Unit Trucks 2 2 1 0 5 0 4 0 0 4 1 3 7 0 11 0 7 2 0 9 -

Single-Unit Trucks % 1.1% 0.9% 5.6% 0% 1.2% 0% 1% 0% 0% 0.9% 5% 0.8% 3.8% 0% 1.9% 0% 2.2% 0.8% 0% 1.4% -

Buses 5 3 0 0 8 0 2 0 0 2 0 3 4 0 7 0 2 3 0 5 -

Buses % 2.7% 1.3% 0% 0% 1.8% 0% 0.5% 0% 0% 0.4% 0% 0.8% 2.2% 0% 1.2% 0% 0.6% 1.2% 0% 0.8% -

Articulated Trucks 2 0 0 0 2 0 3 1 0 4 2 2 1 0 5 2 6 0 0 8 -

Articulated Trucks % 1.1% 0% 0% 0% 0.5% 0% 0.8% 7.7% 0% 0.9% 10% 0.5% 0.5% 0% 0.8% 2.3% 1.9% 0% 0% 1.2% -

Bicycles on Road 1 0 0 0 1 0 0 0 0 0 0 1 0 0 1 0 0 1 0 1 -

Bicycles on Road % 0.5% 0% 0% 0% 0.2% 0% 0% 0% 0% 0% 0% 0.3% 0% 0% 0.2% 0% 0% 0.4% 0% 0.2% -

Pedestrians - - - - 1 - - - - - 1 - - - - - 0 - - - - - 2 - -

Pedestrians% - - - - 25%  - - - - 25%  - - - - 0%  - - - - 50%  -

Bicycles on Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

Bicycles on Crosswalk% - - - - 0%  - - - - 0%  - - - - 0%  - - - - 0%  -
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Peak Hour: 07:45 AM - 08:45 AM      Weather: Few Clouds (0.68 °C)
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Peak Hour: 04:15 PM - 05:15 PM      Weather: Clear Sky (9.8 °C)
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Legend:

### (#.# %)    TOTAL VEHICLES (HEAVY %)

Bicycles on Crosswalk Pedestrians

N 0 1

S 0 0

E 0 1

W 0 2
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Turning Movement Count (1 . WATSON PKWY N & STARWOOD DR)  

Start Time

N Approach 
WATSON PKWY N

S Approach 
WATSON PKWY N

W Approach 
STARWOOD DR

Int. Total
(15 min)

Int. Total
(1 hr)

Right
N:W

Thru
N:S

U-Turn
N:N

Peds
N: Approach Total Thru

S:N
Left
S:W

U-Turn
S:S

Peds
S: Approach Total Right

W:S
Left
W:N

U-Turn
W:W

Peds
W: Approach Total

06:00:00 0 44 0 0 44 7 13 0 0 20 30 9 0 0 39 103

06:15:00 3 33 0 0 36 10 9 0 0 19 37 1 0 0 38 93

06:30:00 1 35 0 1 36 13 4 0 0 17 53 5 0 0 58 111

06:45:00 3 41 0 0 44 18 19 0 0 37 45 4 0 0 49 130 437

07:00:00 2 45 0 0 47 18 10 0 0 28 47 9 0 0 56 131 465

07:15:00 2 81 0 0 83 15 11 0 0 26 50 5 0 0 55 164 536

07:30:00 3 104 0 0 107 29 17 0 0 46 65 3 0 0 68 221 646

07:45:00 4 80 0 0 84 43 17 0 0 60 70 8 0 0 78 222 738

08:00:00 3 80 0 0 83 29 24 0 0 53 75 6 0 0 81 217 824

08:15:00 7 79 0 0 86 38 35 0 0 73 66 6 0 0 72 231 891

08:30:00 3 91 0 0 94 40 27 0 0 67 82 8 0 0 90 251 921

08:45:00 5 56 0 0 61 41 21 0 0 62 57 5 0 0 62 185 884

09:00:00 2 58 0 0 60 28 21 0 0 49 45 2 0 0 47 156 823

09:15:00 3 49 0 0 52 38 21 0 0 59 34 4 0 0 38 149 741

09:30:00 3 41 0 0 44 38 18 0 0 56 32 2 0 0 34 134 624

09:45:00 4 48 0 0 52 36 22 0 0 58 45 2 0 0 47 157 596

***BREAK***

15:00:00 1 54 0 0 55 67 38 0 0 105 45 4 0 1 49 209

15:15:00 5 40 0 0 45 68 34 0 0 102 45 2 0 0 47 194

15:30:00 10 60 0 0 70 73 51 0 0 124 60 3 0 0 63 257

15:45:00 6 43 0 0 49 74 56 0 0 130 50 2 0 0 52 231 891

16:00:00 3 52 0 0 55 97 67 0 0 164 49 5 0 1 54 273 955

16:15:00 5 54 0 0 59 101 71 1 0 173 55 5 0 0 60 292 1053

16:30:00 9 62 0 1 71 97 76 0 0 173 42 4 0 0 46 290 1086

16:45:00 12 60 0 0 72 106 79 0 0 185 58 5 0 0 63 320 1175

17:00:00 11 60 0 0 71 106 77 0 0 183 49 7 1 0 57 311 1213

17:15:00 7 51 0 0 58 107 84 0 0 191 42 2 0 2 44 293 1214

17:30:00 6 56 0 0 62 74 62 0 0 136 70 4 0 0 74 272 1196

17:45:00 7 58 0 0 65 66 56 0 0 122 46 3 0 0 49 236 1112

18:00:00 6 37 0 0 43 51 61 0 0 112 40 3 0 0 43 198 999

18:15:00 5 38 0 0 43 55 60 0 0 115 36 7 0 0 43 201 907

18:30:00 5 40 0 1 45 61 37 0 0 98 45 8 0 0 53 196 831

18:45:00 5 43 0 0 48 52 38 0 0 90 42 1 0 0 43 181 776
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Grand Total 151 1773 0 3 1924 1696 1236 1 0 2933 1607 144 1 4 1752 6609 -

Approach% 7.8% 92.2% 0% - 57.8% 42.1% 0% - 91.7% 8.2% 0.1% - - -

Totals % 2.3% 26.8% 0% 29.1% 25.7% 18.7% 0% 44.4% 24.3% 2.2% 0% 26.5% - -

Heavy 20 80 0 - 87 17 0 - 13 6 0 - - -

Heavy % 13.2% 4.5% 0% - 5.1% 1.4% 0% - 0.8% 4.2% 0% - - -

Bicycles - - - - - - - - - - - - - -

Bicycle % - - - - - - - - - - - - - -
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Peak Hour: 07:45 AM - 08:45 AM     Weather: Few Clouds (0.68 °C)

Start Time
N Approach 

WATSON PKWY N
S Approach 

WATSON PKWY N
W Approach 

STARWOOD DR
Int. Total
(15 min)

Right Thru U-Turn Peds Approach Total Thru Left U-Turn Peds Approach Total Right Left U-Turn Peds Approach Total

07:45:00 4 80 0 0 84 43 17 0 0 60 70 8 0 0 78 222

08:00:00 3 80 0 0 83 29 24 0 0 53 75 6 0 0 81 217

08:15:00 7 79 0 0 86 38 35 0 0 73 66 6 0 0 72 231

08:30:00 3 91 0 0 94 40 27 0 0 67 82 8 0 0 90 251

Grand Total 17 330 0 0 347 150 103 0 0 253 293 28 0 0 321 921

Approach% 4.9% 95.1% 0% - 59.3% 40.7% 0% - 91.3% 8.7% 0% - -

Totals % 1.8% 35.8% 0% 37.7% 16.3% 11.2% 0% 27.5% 31.8% 3% 0% 34.9% -

PHF 0.61 0.91 0 0.92 0.87 0.74 0 0.87 0.89 0.88 0 0.89 -

Heavy 3 13 0 16 24 5 0 29 2 2 0 4 -

Heavy % 17.6% 3.9% 0% 4.6% 16% 4.9% 0% 11.5% 0.7% 7.1% 0% 1.2% -

Lights 14 317 0 331 125 98 0 223 291 26 0 317 -

Lights % 82.4% 96.1% 0% 95.4% 83.3% 95.1% 0% 88.1% 99.3% 92.9% 0% 98.8% -

Single-Unit Trucks 0 5 0 5 7 3 0 10 0 1 0 1 -

Single-Unit Trucks % 0% 1.5% 0% 1.4% 4.7% 2.9% 0% 4% 0% 3.6% 0% 0.3% -

Buses 3 3 0 6 9 2 0 11 2 1 0 3 -

Buses % 17.6% 0.9% 0% 1.7% 6% 1.9% 0% 4.3% 0.7% 3.6% 0% 0.9% -

Articulated Trucks 0 5 0 5 8 0 0 8 0 0 0 0 -

Articulated Trucks % 0% 1.5% 0% 1.4% 5.3% 0% 0% 3.2% 0% 0% 0% 0% -

Bicycles on Road 0 0 0 0 1 0 0 1 0 0 0 0 -

Bicycles on Road % 0% 0% 0% 0% 0.7% 0% 0% 0.4% 0% 0% 0% 0% -

Pedestrians - - - 0 - - - - 0 - - - - 0 - -

Pedestrians% - - - 0%  - - - 0%  - - - 0%  -

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 0 - -

Bicycles on Crosswalk% - - - 0%  - - - 0%  - - - 0%  -
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Peak Hour: 04:30 PM - 05:30 PM     Weather: Clear Sky (9.8 °C)

Start Time
N Approach 

WATSON PKWY N
S Approach 

WATSON PKWY N
W Approach 

STARWOOD DR
Int. Total
(15 min)

Right Thru U-Turn Peds Approach Total Thru Left U-Turn Peds Approach Total Right Left U-Turn Peds Approach Total

16:30:00 9 62 0 1 71 97 76 0 0 173 42 4 0 0 46 290

16:45:00 12 60 0 0 72 106 79 0 0 185 58 5 0 0 63 320

17:00:00 11 60 0 0 71 106 77 0 0 183 49 7 1 0 57 311

17:15:00 7 51 0 0 58 107 84 0 0 191 42 2 0 2 44 293

Grand Total 39 233 0 1 272 416 316 0 0 732 191 18 1 2 210 1214

Approach% 14.3% 85.7% 0% - 56.8% 43.2% 0% - 91% 8.6% 0.5% - -

Totals % 3.2% 19.2% 0% 22.4% 34.3% 26% 0% 60.3% 15.7% 1.5% 0.1% 17.3% -

PHF 0.81 0.94 0 0.94 0.97 0.94 0 0.96 0.82 0.64 0.25 0.83 -

Heavy 4 8 0 12 7 2 0 9 3 0 0 3 -

Heavy % 10.3% 3.4% 0% 4.4% 1.7% 0.6% 0% 1.2% 1.6% 0% 0% 1.4% -

Lights 35 223 0 258 409 314 0 723 188 18 1 207 -

Lights % 89.7% 95.7% 0% 94.9% 98.3% 99.4% 0% 98.8% 98.4% 100% 100% 98.6% -

Single-Unit Trucks 1 2 0 3 3 1 0 4 2 0 0 2 -

Single-Unit Trucks % 2.6% 0.9% 0% 1.1% 0.7% 0.3% 0% 0.5% 1% 0% 0% 1% -

Buses 3 3 0 6 3 1 0 4 1 0 0 1 -

Buses % 7.7% 1.3% 0% 2.2% 0.7% 0.3% 0% 0.5% 0.5% 0% 0% 0.5% -

Articulated Trucks 0 3 0 3 1 0 0 1 0 0 0 0 -

Articulated Trucks % 0% 1.3% 0% 1.1% 0.2% 0% 0% 0.1% 0% 0% 0% 0% -

Bicycles on Road 0 2 0 2 0 0 0 0 0 0 0 0 -

Bicycles on Road % 0% 0.9% 0% 0.7% 0% 0% 0% 0% 0% 0% 0% 0% -

Pedestrians - - - 1 - - - - 0 - - - - 1 - -

Pedestrians% - - - 33.3%  - - - 0%  - - - 33.3%  -

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 1 - -

Bicycles on Crosswalk% - - - 0%  - - - 0%  - - - 33.3%  -
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Peak Hour: 07:45 AM - 08:45 AM     Weather: Few Clouds (0.68 °C)
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Peak Hour: 04:30 PM - 05:30 PM     Weather: Clear Sky (9.8 °C)
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Turning Movement Count (2 . WATSON PKWY N & WATSON RD N)  

Start Time

N Approach 
WATSON PARKWAY

E Approach 
WATSON RD

S Approach 
WATSON PARKWAY

Int. Total
(15 min)

Int. Total
(1 hr)

Thru
N:S

Left
N:E

U-Turn
N:N

Peds
N: Approach Total Right

E:N
Left
E:S

U-Turn
E:E

Peds
E: Approach Total Right

S:E
Thru
S:N

U-Turn
S:S

Peds
S: Approach Total

06:00:00 45 11 0 0 56 6 0 0 0 6 9 7 0 0 16 78

06:15:00 36 21 0 0 57 5 0 0 0 5 2 9 0 0 11 73

06:30:00 36 21 0 0 57 6 0 0 0 6 5 13 0 0 18 81

06:45:00 45 29 0 0 74 4 1 0 0 5 4 18 0 4 22 101 333

07:00:00 45 13 0 0 58 4 3 0 0 7 7 19 0 0 26 91 346

07:15:00 83 29 0 0 112 5 2 0 0 7 5 15 0 1 20 139 412

07:30:00 102 21 0 1 123 7 2 0 0 9 3 29 0 0 32 164 495

07:45:00 83 27 0 1 110 8 2 0 1 10 6 41 0 0 47 167 561

08:00:00 81 16 0 1 97 5 4 0 0 9 4 32 0 0 36 142 612

08:15:00 85 20 0 0 105 10 4 0 0 14 3 40 0 0 43 162 635

08:30:00 85 13 0 0 98 9 4 0 4 13 5 41 0 0 46 157 628

08:45:00 59 21 0 0 80 7 3 0 0 10 4 44 0 0 48 138 599

09:00:00 58 10 0 1 68 7 1 0 1 8 2 29 0 0 31 107 564

09:15:00 48 9 0 0 57 4 2 0 0 6 4 38 0 0 42 105 507

09:30:00 43 5 0 0 48 7 1 0 1 8 2 35 0 0 37 93 443

09:45:00 53 9 0 0 62 9 2 0 1 11 1 38 0 0 39 112 417

***BREAK***

15:00:00 51 12 0 0 63 13 2 0 0 15 2 67 0 0 69 147

15:15:00 41 17 0 0 58 13 2 0 4 15 1 70 0 0 71 144

15:30:00 66 7 0 1 73 16 3 0 1 19 3 73 0 0 76 168

15:45:00 44 5 0 0 49 15 5 0 0 20 2 71 0 0 73 142 601

16:00:00 55 15 0 0 70 35 2 0 1 37 3 105 0 0 108 215 669

16:15:00 55 9 0 0 64 23 1 0 0 24 4 101 0 0 105 193 718

16:30:00 62 13 0 0 75 45 10 0 0 55 4 94 0 2 98 228 778

16:45:00 67 10 0 1 77 30 4 0 0 34 2 113 0 0 115 226 862

17:00:00 59 8 0 0 67 37 12 0 0 49 2 111 0 0 113 229 876

17:15:00 56 11 0 0 67 16 3 0 4 19 4 107 0 0 111 197 880

17:30:00 58 13 0 0 71 23 3 0 0 26 5 73 0 0 78 175 827

17:45:00 62 8 0 0 70 22 4 0 0 26 2 67 0 0 69 165 766

18:00:00 39 7 0 0 46 14 3 0 1 17 2 51 0 1 53 116 653

18:15:00 43 9 0 0 52 15 1 0 2 16 5 58 0 1 63 131 587

18:30:00 40 8 0 0 48 17 3 0 0 20 5 67 0 0 72 140 552

18:45:00 47 3 0 0 50 6 1 0 0 7 1 54 0 0 55 112 499
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Grand Total 1832 430 0 6 2262 443 90 0 21 533 113 1730 0 9 1843 4638 -

Approach% 81% 19% 0% - 83.1% 16.9% 0% - 6.1% 93.9% 0% - - -

Totals % 39.5% 9.3% 0% 48.8% 9.6% 1.9% 0% 11.5% 2.4% 37.3% 0% 39.7% - -

Heavy 99 8 0 - 7 1 0 - 1 91 0 - - -

Heavy % 5.4% 1.9% 0% - 1.6% 1.1% 0% - 0.9% 5.3% 0% - - -

Bicycles - - - - - - - - - - - - - -

Bicycle % - - - - - - - - - - - - - -
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Peak Hour: 07:30 AM - 08:30 AM     Weather: Few Clouds (0.68 °C)

Start Time
N Approach 

WATSON PARKWAY
E Approach 
WATSON RD

S Approach 
WATSON PARKWAY

Int. Total
(15 min)

Thru Left U-Turn Peds Approach Total Right Left U-Turn Peds Approach Total Right Thru U-Turn Peds Approach Total

07:30:00 102 21 0 1 123 7 2 0 0 9 3 29 0 0 32 164

07:45:00 83 27 0 1 110 8 2 0 1 10 6 41 0 0 47 167

08:00:00 81 16 0 1 97 5 4 0 0 9 4 32 0 0 36 142

08:15:00 85 20 0 0 105 10 4 0 0 14 3 40 0 0 43 162

Grand Total 351 84 0 3 435 30 12 0 1 42 16 142 0 0 158 635

Approach% 80.7% 19.3% 0% - 71.4% 28.6% 0% - 10.1% 89.9% 0% - -

Totals % 55.3% 13.2% 0% 68.5% 4.7% 1.9% 0% 6.6% 2.5% 22.4% 0% 24.9% -

PHF 0.86 0.78 0 0.88 0.75 0.75 0 0.75 0.67 0.87 0 0.84 -

Heavy 15 0 0 15 2 0 0 2 0 21 0 21 -

Heavy % 4.3% 0% 0% 3.4% 6.7% 0% 0% 4.8% 0% 14.8% 0% 13.3% -

Lights 336 84 0 420 28 12 0 40 16 120 0 136 -

Lights % 95.7% 100% 0% 96.6% 93.3% 100% 0% 95.2% 100% 84.5% 0% 86.1% -

Single-Unit Trucks 3 0 0 3 1 0 0 1 0 7 0 7 -

Single-Unit Trucks % 0.9% 0% 0% 0.7% 3.3% 0% 0% 2.4% 0% 4.9% 0% 4.4% -

Buses 6 0 0 6 1 0 0 1 0 8 0 8 -

Buses % 1.7% 0% 0% 1.4% 3.3% 0% 0% 2.4% 0% 5.6% 0% 5.1% -

Articulated Trucks 6 0 0 6 0 0 0 0 0 6 0 6 -

Articulated Trucks % 1.7% 0% 0% 1.4% 0% 0% 0% 0% 0% 4.2% 0% 3.8% -

Bicycles on Road 0 0 0 0 0 0 0 0 0 1 0 1 -

Bicycles on Road % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.7% 0% 0.6% -

Pedestrians - - - 3 - - - - 1 - - - - 0 - -

Pedestrians% - - - 75%  - - - 25%  - - - 0%  -
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Peak Hour: 04:30 PM - 05:30 PM     Weather: Clear Sky (9.8 °C)

Start Time
N Approach 

WATSON PARKWAY
E Approach 
WATSON RD

S Approach 
WATSON PARKWAY

Int. Total
(15 min)

Thru Left U-Turn Peds Approach Total Right Left U-Turn Peds Approach Total Right Thru U-Turn Peds Approach Total

16:30:00 62 13 0 0 75 45 10 0 0 55 4 94 0 2 98 228

16:45:00 67 10 0 1 77 30 4 0 0 34 2 113 0 0 115 226

17:00:00 59 8 0 0 67 37 12 0 0 49 2 111 0 0 113 229

17:15:00 56 11 0 0 67 16 3 0 4 19 4 107 0 0 111 197

Grand Total 244 42 0 1 286 128 29 0 4 157 12 425 0 2 437 880

Approach% 85.3% 14.7% 0% - 81.5% 18.5% 0% - 2.7% 97.3% 0% - -

Totals % 27.7% 4.8% 0% 32.5% 14.5% 3.3% 0% 17.8% 1.4% 48.3% 0% 49.7% -

PHF 0.91 0.81 0 0.93 0.71 0.6 0 0.71 0.75 0.94 0 0.95 -

Heavy 11 1 0 12 1 1 0 2 0 6 0 6 -

Heavy % 4.5% 2.4% 0% 4.2% 0.8% 3.4% 0% 1.3% 0% 1.4% 0% 1.4% -

Lights 233 41 0 274 127 28 0 155 11 419 0 430 -

Lights % 95.5% 97.6% 0% 95.8% 99.2% 96.6% 0% 98.7% 91.7% 98.6% 0% 98.4% -

Single-Unit Trucks 2 0 0 2 1 1 0 2 0 2 0 2 -

Single-Unit Trucks % 0.8% 0% 0% 0.7% 0.8% 3.4% 0% 1.3% 0% 0.5% 0% 0.5% -

Buses 6 1 0 7 0 0 0 0 0 3 0 3 -

Buses % 2.5% 2.4% 0% 2.4% 0% 0% 0% 0% 0% 0.7% 0% 0.7% -

Articulated Trucks 3 0 0 3 0 0 0 0 0 1 0 1 -

Articulated Trucks % 1.2% 0% 0% 1% 0% 0% 0% 0% 0% 0.2% 0% 0.2% -

Bicycles on Road 0 0 0 0 0 0 0 0 1 0 0 1 -

Bicycles on Road % 0% 0% 0% 0% 0% 0% 0% 0% 8.3% 0% 0% 0.2% -

Pedestrians - - - 1 - - - - 4 - - - - 2 - -

Pedestrians% - - - 14.3%  - - - 57.1%  - - - 28.6%  -
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Peak Hour: 07:30 AM - 08:30 AM     Weather: Few Clouds (0.68 °C)
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Peak Hour: 04:30 PM - 05:30 PM     Weather: Clear Sky (9.8 °C)
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Turning Movement Count (3 . WATSON RD & YORK RD)  

Start Time

N Approach 
WATSON RD

E Approach 
YORK RD

S Approach 
WATSON RD

W Approach 
YORK RD

Int. Total
(15 min)

Int. Total
(1 hr)

Right
N:W

Thru
N:S

Left
N:E

U-Turn
N:N

Peds
N: Approach Total Right

E:N
Thru
E:W

Left
E:S

U-Turn
E:E

Peds
E: Approach Total Right

S:E
Thru
S:N

Left
S:W

U-Turn
S:S

Peds
S: Approach Total Right

W:S
Thru
W:E

Left
W:N

U-Turn
W:W

Peds
W: Approach Total

06:00:00 0 6 14 0 0 20 5 33 5 0 0 43 0 0 1 0 0 1 5 41 0 0 0 46 110

06:15:00 1 3 19 0 0 23 3 18 3 0 0 24 1 2 1 0 0 4 8 48 0 0 0 56 107

06:30:00 1 11 16 0 0 28 3 27 8 0 0 38 4 1 1 0 0 6 14 57 0 0 0 71 143

06:45:00 1 11 19 0 0 31 2 40 10 0 0 52 2 2 3 0 0 7 18 51 0 0 0 69 159 519

07:00:00 1 5 17 0 0 23 5 29 4 0 0 38 2 1 3 0 1 6 12 67 0 0 0 79 146 555

07:15:00 2 8 23 0 0 33 1 47 5 0 0 53 4 3 5 0 1 12 10 63 0 0 0 73 171 619

07:30:00 1 8 18 0 0 27 8 77 10 0 0 95 2 1 4 0 0 7 9 68 0 0 0 77 206 682

07:45:00 2 18 14 0 1 34 5 82 10 0 0 97 4 0 5 0 0 9 17 62 0 0 0 79 219 742

08:00:00 3 6 18 0 0 27 5 81 10 0 0 96 7 2 5 0 0 14 8 79 0 0 0 87 224 820

08:15:00 2 7 13 0 0 22 8 82 12 0 0 102 7 3 5 0 0 15 5 56 0 0 0 61 200 849

08:30:00 2 5 11 0 0 18 6 93 4 0 0 103 7 0 4 0 0 11 4 77 1 0 0 82 214 857

08:45:00 1 8 15 0 0 24 5 85 7 0 0 97 5 2 5 0 0 12 12 74 1 0 0 87 220 858

09:00:00 2 2 8 0 0 12 5 49 4 0 0 58 4 3 5 0 0 12 11 63 0 0 0 74 156 790

09:15:00 1 4 8 0 0 13 4 65 5 0 0 74 3 0 6 0 0 9 7 64 0 0 0 71 167 757

09:30:00 1 3 3 0 0 7 5 55 7 0 0 67 6 0 2 0 0 8 4 54 0 0 0 58 140 683

09:45:00 1 3 4 0 0 8 9 64 2 0 0 75 4 1 3 0 0 8 9 57 0 0 0 66 157 620

***BREAK***

15:00:00 3 2 7 0 0 12 7 46 3 0 0 56 4 6 9 0 0 19 8 64 1 0 0 73 160

15:15:00 0 7 8 0 0 15 7 60 2 0 0 69 12 7 14 0 0 33 8 69 2 0 0 79 196

15:30:00 0 4 8 0 0 12 8 80 4 0 0 92 13 12 8 0 0 33 5 82 1 0 0 88 225

15:45:00 2 2 4 0 0 8 10 70 8 0 0 88 5 7 10 0 0 22 10 59 1 0 0 70 188 769

16:00:00 1 5 10 0 0 16 12 64 3 0 0 79 21 20 18 0 0 59 8 83 1 0 0 92 246 855

16:15:00 0 1 7 0 0 8 16 83 5 0 0 104 12 8 9 0 0 29 5 93 2 0 0 100 241 900

16:30:00 1 3 8 0 0 12 21 89 1 0 2 111 10 29 36 0 0 75 4 80 2 0 1 86 284 959

16:45:00 0 2 9 0 0 11 22 95 4 0 0 121 9 7 8 0 0 24 4 81 2 0 0 87 243 1014

17:00:00 0 1 5 0 0 6 29 98 4 0 0 131 11 19 12 0 0 42 3 74 0 0 0 77 256 1024

17:15:00 0 3 9 0 0 12 12 85 3 0 0 100 6 3 4 0 0 13 1 81 0 0 1 82 207 990

17:30:00 0 2 12 0 0 14 24 70 0 0 0 94 2 6 2 0 1 10 2 56 1 0 0 59 177 883

17:45:00 1 5 4 0 0 10 17 73 5 0 0 95 4 4 1 0 0 9 2 55 2 0 0 59 173 813

18:00:00 0 1 5 0 0 6 11 57 0 0 0 68 4 4 7 0 0 15 1 58 3 0 0 62 151 708

18:15:00 0 3 8 0 0 11 9 60 4 0 0 73 2 7 4 0 0 13 4 52 0 0 0 56 153 654

18:30:00 1 1 8 0 0 10 14 60 1 0 0 75 1 7 1 0 0 9 2 48 2 0 0 52 146 623

18:45:00 0 0 2 0 0 2 3 59 0 0 0 62 2 2 2 0 0 6 5 54 1 0 0 60 130 580

Grand Total 31 150 334 0 1 515 301 2076 153 0 2 2530 180 169 203 0 3 552 225 2070 23 0 2 2318 5915 -

Approach% 6% 29.1% 64.9% 0% - 11.9% 82.1% 6% 0% - 32.6% 30.6% 36.8% 0% - 9.7% 89.3% 1% 0% - - -

Totals % 0.5% 2.5% 5.6% 0% 8.7% 5.1% 35.1% 2.6% 0% 42.8% 3% 2.9% 3.4% 0% 9.3% 3.8% 35% 0.4% 0% 39.2% - -

Heavy 1 5 1 0 - 2 103 30 0 - 38 3 33 0 - 44 133 1 0 - - -

Heavy % 3.2% 3.3% 0.3% 0% - 0.7% 5% 19.6% 0% - 21.1% 1.8% 16.3% 0% - 19.6% 6.4% 4.3% 0% - - -

Bicycles - - - - - - - - - - - - - - - - - - - - - -

Bicycle % - - - - - - - - - - - - - - - - - - - - - -
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Peak Hour: 08:00 AM - 09:00 AM      Weather: Few Clouds (0.68 °C)

Start Time
N Approach 
WATSON RD

E Approach 
YORK RD

S Approach 
WATSON RD

W Approach 
YORK RD

Int. Total
(15 min)

Right Thru Left U-Turn Peds Approach Total Right Thru Left U-Turn Peds Approach Total Right Thru Left U-Turn Peds Approach Total Right Thru Left U-Turn Peds Approach Total

08:00:00 3 6 18 0 0 27 5 81 10 0 0 96 7 2 5 0 0 14 8 79 0 0 0 87 224

08:15:00 2 7 13 0 0 22 8 82 12 0 0 102 7 3 5 0 0 15 5 56 0 0 0 61 200

08:30:00 2 5 11 0 0 18 6 93 4 0 0 103 7 0 4 0 0 11 4 77 1 0 0 82 214

08:45:00 1 8 15 0 0 24 5 85 7 0 0 97 5 2 5 0 0 12 12 74 1 0 0 87 220

Grand Total 8 26 57 0 0 91 24 341 33 0 0 398 26 7 19 0 0 52 29 286 2 0 0 317 858

Approach% 8.8% 28.6% 62.6% 0% - 6% 85.7% 8.3% 0% - 50% 13.5% 36.5% 0% - 9.1% 90.2% 0.6% 0% - -

Totals % 0.9% 3% 6.6% 0% 10.6% 2.8% 39.7% 3.8% 0% 46.4% 3% 0.8% 2.2% 0% 6.1% 3.4% 33.3% 0.2% 0% 36.9% -

PHF 0.67 0.81 0.79 0 0.84 0.75 0.92 0.69 0 0.97 0.93 0.58 0.95 0 0.87 0.6 0.91 0.5 0 0.91 -

Heavy 0 3 0 0 3 0 22 9 0 31 10 0 8 0 18 3 21 0 0 24 -

Heavy % 0% 11.5% 0% 0% 3.3% 0% 6.5% 27.3% 0% 7.8% 38.5% 0% 42.1% 0% 34.6% 10.3% 7.3% 0% 0% 7.6% -

Lights 8 23 57 0 88 24 319 24 0 367 16 7 11 0 34 26 265 2 0 293 -

Lights % 100% 88.5% 100% 0% 96.7% 100% 93.5% 72.7% 0% 92.2% 61.5% 100% 57.9% 0% 65.4% 89.7% 92.7% 100% 0% 92.4% -

Single-Unit Trucks 0 2 0 0 2 0 11 2 0 13 8 0 5 0 13 0 9 0 0 9 -

Single-Unit Trucks % 0% 7.7% 0% 0% 2.2% 0% 3.2% 6.1% 0% 3.3% 30.8% 0% 26.3% 0% 25% 0% 3.1% 0% 0% 2.8% -

Buses 0 0 0 0 0 0 7 2 0 9 0 0 1 0 1 3 3 0 0 6 -

Buses % 0% 0% 0% 0% 0% 0% 2.1% 6.1% 0% 2.3% 0% 0% 5.3% 0% 1.9% 10.3% 1% 0% 0% 1.9% -

Articulated Trucks 0 1 0 0 1 0 4 5 0 9 2 0 2 0 4 0 9 0 0 9 -

Articulated Trucks % 0% 3.8% 0% 0% 1.1% 0% 1.2% 15.2% 0% 2.3% 7.7% 0% 10.5% 0% 7.7% 0% 3.1% 0% 0% 2.8% -

Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

Bicycles on Road % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

Pedestrians% - - - - 0%  - - - - 0%  - - - - 0%  - - - - 0%  -

Bicycles on Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

Bicycles on Crosswalk% - - - - 0%  - - - - 0%  - - - - 0%  - - - - 0%  -
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Peak Hour: 04:15 PM - 05:15 PM      Weather: Clear Sky (9.8 °C)

Start Time
N Approach 
WATSON RD

E Approach 
YORK RD

S Approach 
WATSON RD

W Approach 
YORK RD

Int. Total
(15 min)

Right Thru Left U-Turn Peds Approach Total Right Thru Left U-Turn Peds Approach Total Right Thru Left U-Turn Peds Approach Total Right Thru Left U-Turn Peds Approach Total

16:15:00 0 1 7 0 0 8 16 83 5 0 0 104 12 8 9 0 0 29 5 93 2 0 0 100 241

16:30:00 1 3 8 0 0 12 21 89 1 0 2 111 10 29 36 0 0 75 4 80 2 0 1 86 284

16:45:00 0 2 9 0 0 11 22 95 4 0 0 121 9 7 8 0 0 24 4 81 2 0 0 87 243

17:00:00 0 1 5 0 0 6 29 98 4 0 0 131 11 19 12 0 0 42 3 74 0 0 0 77 256

Grand Total 1 7 29 0 0 37 88 365 14 0 2 467 42 63 65 0 0 170 16 328 6 0 1 350 1024

Approach% 2.7% 18.9% 78.4% 0% - 18.8% 78.2% 3% 0% - 24.7% 37.1% 38.2% 0% - 4.6% 93.7% 1.7% 0% - -

Totals % 0.1% 0.7% 2.8% 0% 3.6% 8.6% 35.6% 1.4% 0% 45.6% 4.1% 6.2% 6.3% 0% 16.6% 1.6% 32% 0.6% 0% 34.2% -

PHF 0.25 0.58 0.81 0 0.77 0.76 0.93 0.7 0 0.89 0.88 0.54 0.45 0 0.57 0.8 0.88 0.75 0 0.88 -

Heavy 0 1 0 0 1 0 12 1 0 13 3 0 0 0 3 3 16 1 0 20 -

Heavy % 0% 14.3% 0% 0% 2.7% 0% 3.3% 7.1% 0% 2.8% 7.1% 0% 0% 0% 1.8% 18.8% 4.9% 16.7% 0% 5.7% -

Lights 1 6 29 0 36 88 353 13 0 454 39 63 65 0 167 13 312 5 0 330 -

Lights % 100% 85.7% 100% 0% 97.3% 100% 96.7% 92.9% 0% 97.2% 92.9% 100% 100% 0% 98.2% 81.3% 95.1% 83.3% 0% 94.3% -

Single-Unit Trucks 0 0 0 0 0 0 5 0 0 5 0 0 0 0 0 1 7 1 0 9 -

Single-Unit Trucks % 0% 0% 0% 0% 0% 0% 1.4% 0% 0% 1.1% 0% 0% 0% 0% 0% 6.3% 2.1% 16.7% 0% 2.6% -

Buses 0 1 0 0 1 0 3 0 0 3 1 0 0 0 1 1 1 0 0 2 -

Buses % 0% 14.3% 0% 0% 2.7% 0% 0.8% 0% 0% 0.6% 2.4% 0% 0% 0% 0.6% 6.3% 0.3% 0% 0% 0.6% -

Articulated Trucks 0 0 0 0 0 0 4 1 0 5 2 0 0 0 2 1 8 0 0 9 -

Articulated Trucks % 0% 0% 0% 0% 0% 0% 1.1% 7.1% 0% 1.1% 4.8% 0% 0% 0% 1.2% 6.3% 2.4% 0% 0% 2.6% -

Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

Bicycles on Road % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -

Pedestrians - - - - 0 - - - - - 2 - - - - - 0 - - - - - 1 - -

Pedestrians% - - - - 0%  - - - - 66.7%  - - - - 0%  - - - - 33.3%  -

Bicycles on Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

Bicycles on Crosswalk% - - - - 0%  - - - - 0%  - - - - 0%  - - - - 0%  -
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Peak Hour: 08:00 AM - 09:00 AM      Weather: Few Clouds (0.68 °C)

0

 24
   (

0.0
%  )

 33
   (

27
.3%

)
 34

1 (
6.5

%  )

0

(  0.0%) 57 

(11.5%) 26 

(  0.0%)   8 

0

 26 (38.5%)

 7   (0.0%  )

 19 (42.1%)

0

(  7
.3%

) 2
86

 

(  0
.0%

)   
  2

 
(10

.3%
)   

29
 

 33  N 
 91 

 52  S 
 88 

 39
8 

 E 
 36

9 

 36
8 

 W
  31

7 

Legend:

### (#.# %)    TOTAL VEHICLES (HEAVY %)

Bicycles on Crosswalk Pedestrians

N 0 0

S 0 0

E 0 0

W 0 0

2

 88
   (

0.0
%)

 14
   (

7.1
%)

 36
5 (

3.3
%)

0

(  0.0%) 29 

(14.3%)   7 

(  0.0%)   1 

0

 42 (7.1%) 63 (0.0%) 65 (0.0%)

1

(  4
.9%

) 3
28

 

(16
.7%

)   
  6

 
(18

.8%
)   

16
 

 157 
 N  37 

 170 
 S 

 46
7 

 E 
 39

9 

 43
1 

 W
  35

0 

Crozier & Associates
Suite 100 2800 HIGH POINT

DRIVE
MILTON ONTARIO, L9T 6P4

CANADA

Turning Movement Count
Location Name: WATSON RD & YORK RD

Date: Tue, Nov 08, 2022      Deployment Lead: Peter Ilias

CRA22H4WTurning Movement
Count

Page 4 of 5



Peak Hour: 04:15 PM - 05:15 PM      Weather: Clear Sky (9.8 °C)
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SIM Traffic Consultants

Morning Peak Diagram Specified Period

From:

To:

7:00:00

9:00:00

One Hour Peak

From:

To:

7:30:00

8:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

GUELPH

0000000008

Starwood Rd & Watson Pkwy

1

15-Sep-2016

Weather conditions:
Sunny

Person(s) who counted:
Marko

** Non-Signalized Intersection ** Major Road: Starwood Rd runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

583

408

0

Cyclists

Trucks

Cars

Totals

0

3

18

21

5

19

363

387

0

0

0

0

5

22

381

Cyclists

Trucks

Cars

Totals

1

29

145

175

CyclistsTrucks Cars Totals

2 5 89 96

CyclistsTrucks Cars Totals

0 0 47 47

0 0 0 0

4 5 271 280

4 5 318

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

327

423

Watson Pkwy

Starwood Rd

W

N

E

S

Starwood Rd

Watson Pkwy

East Leg Total:

East Entering:

East Peds:

Peds Cross:

0

0

0

Cars Trucks CyclistsTotals

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0

Cars Trucks CyclistsTotals

0 0 0 0

Cars

Trucks

Cyclists

Totals

634

24

9

667

Cars

Trucks

Cyclists

Totals

71

2

2

75

98

29

1

128

0

0

0

0

169

31

3

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

203

870

Comments



SIM Traffic Consultants

Mid-day Peak Diagram Specified Period

From:

To:

11:00:00

14:00:00

One Hour Peak

From:

To:

12:00:00

13:00:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

GUELPH

0000000008

Starwood Rd & Watson Pkwy

1

15-Sep-2016

Weather conditions:
Sunny

Person(s) who counted:
Marko

** Non-Signalized Intersection ** Major Road: Starwood Rd runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

432

221

1

Cyclists

Trucks

Cars

Totals

0

3

28

31

3

18

169

190

0

0

0

0

3

21

197

Cyclists

Trucks

Cars

Totals

3

12

196

211

CyclistsTrucks Cars Totals

0 3 116 119

CyclistsTrucks Cars Totals

1 0 27 28

0 0 0 0

2 4 90 96

3 4 117

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

124

243

Watson Pkwy

Starwood Rd

W

N

E

S

Starwood Rd

Watson Pkwy

East Leg Total:

East Entering:

East Peds:

Peds Cross:

0

0

0

Cars Trucks CyclistsTotals

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0

Cars Trucks CyclistsTotals

0 0 0 0

Cars

Trucks

Cyclists

Totals

259

22

5

286

Cars

Trucks

Cyclists

Totals

88

0

0

88

169

12

2

183

0

0

0

0

257

12

2

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

271

557

Comments



SIM Traffic Consultants

Afternoon Peak Diagram Specified Period

From:

To:

15:00:00

18:00:00

One Hour Peak

From:

To:

16:45:00

17:45:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

GUELPH

0000000008

Starwood Rd & Watson Pkwy

1

15-Sep-2016

Weather conditions:
Sunny

Person(s) who counted:
Marko

** Non-Signalized Intersection ** Major Road: Starwood Rd runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

670

275

0

Cyclists

Trucks

Cars

Totals

0

4

43

47

6

18

204

228

0

0

0

0

6

22

247

Cyclists

Trucks

Cars

Totals

5

18

372

395

CyclistsTrucks Cars Totals

0 4 340 344

CyclistsTrucks Cars Totals

0 1 15 16

0 0 0 0

2 2 121 125

2 3 136

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

141

485

Watson Pkwy

Starwood Rd

W

N

E

S

Starwood Rd

Watson Pkwy

East Leg Total:

East Entering:

East Peds:

Peds Cross:

0

0

2

Cars Trucks CyclistsTotals

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0

Cars Trucks CyclistsTotals

0 0 0 0

Cars

Trucks

Cyclists

Totals

325

20

8

353

Cars

Trucks

Cyclists

Totals

297

0

0

297

357

17

5

379

0

0

0

0

654

17

5

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

676

1029

Comments



SIM Traffic Consultants

Eight Hour Peak Diagram Eight Hour Peak

From:

To:

7:45:00

15:45:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

GUELPH

0000000008

Starwood Rd & Watson Pkwy

1

15-Sep-2016

Weather conditions:
Sunny

Person(s) who counted:
Marko

** Non-Signalized Intersection ** Major Road: Starwood Rd runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

2290

1292

1

Cyclists

Trucks

Cars

Totals

1

16

126

143

14

78

1057

1149

0

0

0

0

15

94

1183

Cyclists

Trucks

Cars

Totals

9

78

911

998

CyclistsTrucks Cars Totals

6 25 632 663

CyclistsTrucks Cars Totals

3 1 122 126

0 0 0 0

6 17 690 713

9 18 812

Peds Cross:

West Peds:

West Entering:

West Leg Total:

1

839

1502

Watson Pkwy

Starwood Rd

W

N

E

S

Starwood Rd

Watson Pkwy

East Leg Total:

East Entering:

East Peds:

Peds Cross:

0

0

0

Cars Trucks CyclistsTotals

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0

Cars Trucks CyclistsTotals

0 0 0 0

Cars

Trucks

Cyclists

Totals

1747

95

20

1862

Cars

Trucks

Cyclists

Totals

506

9

5

520

789

77

6

872

0

0

0

0

1295

86

11

Peds Cross:

South Peds:

South Entering:

South Leg Total:

3

1392

3254

Comments



SIM Traffic Consultants

Total Count Diagram

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

GUELPH

0000000008

Starwood Rd & Watson Pkwy

1

15-Sep-2016

Weather conditions:
Sunny

Person(s) who counted:
Marko

** Non-Signalized Intersection ** Major Road: Starwood Rd runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

4052

2112

2

Cyclists

Trucks

Cars

Totals

2

26

216

244

25

134

1709

1868

0

0

0

0

27

160

1925

Cyclists

Trucks

Cars

Totals

23

135

1782

1940

CyclistsTrucks Cars Totals

12 41 1303 1356

CyclistsTrucks Cars Totals

3 3 214 220

0 0 6 6

15 32 1143 1190

18 35 1363

Peds Cross:

West Peds:

West Entering:

West Leg Total:

4
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N

E

S

Starwood Rd

Watson Pkwy

East Leg Total:

East Entering:

East Peds:

Peds Cross:

6

0

6

Cars Trucks CyclistsTotals

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0

Cars Trucks CyclistsTotals

6 0 0 6

Cars

Trucks

Cyclists

Totals

2852

166

40

3058

Cars

Trucks

Cyclists

Totals

1087

15

10

1112

1568

132

20

1720

0

0

0

0

2655

147

30

Peds Cross:

South Peds:

South Entering:

South Leg Total:

4
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Comments



SIM Traffic Consultants

Traffic Count Summary
Intersection: Starwood Rd & Watson Pkwy Count Date: 15-Sep-2016 Municipality: GUELPH

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Cyclists Includes Cars, Trucks, & Cyclists

Includes Cars, Trucks, & Cyclists Includes Cars, Trucks, & Cyclists

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street

Hours Ending:
Crossing Values:

Totals:

Totals:

7:00:00 0 5 0 5 0 7 7:00:00 0 2 0 2 0
8:00:00 0 308 16 324 0 504 8:00:00 68 112 0 180 1
9:00:00 0 376 29 405 0 609 9:00:00 80 124 0 204 0

11:00:00 0 6 0 6 0 9 11:00:00 3 0 0 3 0
12:00:00 0 163 31 194 0 400 12:00:00 68 138 0 206 1
13:00:00 0 190 31 221 1 492 13:00:00 88 183 0 271 0
14:00:00 0 167 14 181 0 424 14:00:00 98 145 0 243 0
15:00:00 0 5 0 5 0 14 15:00:00 4 5 0 9 0
16:00:00 0 221 38 259 0 755 16:00:00 199 297 0 496 2
17:00:00 0 205 48 253 1 839 17:00:00 238 348 0 586 0
18:00:00 0 221 37 258 0 889 18:00:00 266 365 0 631 0

7:00:00 0 0 0 0 0 3 7:00:00 0 0 3 3 0
8:00:00 0 0 0 0 0 328 8:00:00 61 0 267 328 0
9:00:00 0 0 0 0 0 266 9:00:00 33 0 233 266 0

11:00:00 0 0 0 0 0 4 11:00:00 0 0 4 4 0
12:00:00 0 0 0 0 0 122 12:00:00 20 0 102 122 0
13:00:00 0 0 0 0 0 124 13:00:00 28 0 96 124 0
14:00:00 0 0 0 0 0 127 14:00:00 19 0 108 127 0
15:00:00 0 0 0 0 0 0 15:00:00 0 0 0 0 0
16:00:00 0 0 0 0 0 135 16:00:00 18 0 117 135 2
17:00:00 0 0 0 0 3 179 17:00:00 17 6 156 179 2
18:00:00 0 0 0 0 3 128 18:00:00 24 0 104 128 0

8:00 9:00 12:00 13:00 14:00 16:00 17:00 18:00
376 456 231 278 265 498 591 634

0 1867 244 2111 2 4942 1112 1719 0 2831 4

0 0 0 0 6 1416 220 6 1190 1416 4



File Name : Watson Parkway at York Rd
Site Code : 00000000
Start Date : 3/27/2019
Page No : 1

Groups Printed- Cars - Trucks - Heavys - Cyclists
Watson Parkway N

From North
York Rd

From East
Watson Parkway S

From South
York Rd

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 35 48 23 0 106 6 23 4 0 33 5 16 8 0 29 15 60 11 0 86 254
07:15 AM 29 69 15 0 113 5 39 5 0 49 1 20 5 0 26 24 74 11 0 109 297
07:30 AM 35 78 12 0 125 3 65 2 0 70 4 17 9 0 30 30 64 14 0 108 333
07:45 AM 46 98 18 0 162 3 75 6 0 84 8 23 11 0 42 29 81 26 0 136 424

Total 145 293 68 0 506 17 202 17 0 236 18 76 33 0 127 98 279 62 0 439 1308

08:00 AM 49 94 17 0 160 10 78 9 0 97 3 21 18 0 42 32 68 13 0 113 412
08:15 AM 49 83 15 0 147 7 95 9 0 111 2 23 22 0 47 22 55 17 0 94 399
08:30 AM 54 90 9 0 153 5 87 4 0 96 5 13 17 0 35 21 50 18 0 89 373
08:45 AM 41 68 12 0 121 4 59 3 0 66 2 24 20 0 46 21 67 17 0 105 338

Total 193 335 53 0 581 26 319 25 0 370 12 81 77 0 170 96 240 65 0 401 1522

11:00 AM 22 21 7 0 50 2 56 6 0 64 1 22 17 0 40 21 45 15 0 81 235
11:15 AM 22 23 2 0 47 4 76 7 0 87 6 28 18 0 52 20 55 9 0 84 270
11:30 AM 28 22 8 0 58 3 60 7 0 70 4 31 18 0 53 21 44 28 0 93 274
11:45 AM 16 29 8 0 53 9 67 5 0 81 1 28 24 0 53 24 64 21 0 109 296

Total 88 95 25 0 208 18 259 25 0 302 12 109 77 0 198 86 208 73 0 367 1075

12:00 PM 22 36 12 0 70 12 68 5 0 85 2 24 25 0 51 19 62 21 0 102 308
12:15 PM 27 35 5 0 67 4 72 5 0 81 7 41 24 0 72 23 40 11 0 74 294
12:30 PM 25 29 6 0 60 4 63 8 0 75 4 30 21 0 55 16 62 24 0 102 292
12:45 PM 27 35 9 0 71 5 51 4 0 60 3 28 27 0 58 35 62 17 0 114 303

Total 101 135 32 0 268 25 254 22 0 301 16 123 97 0 236 93 226 73 0 392 1197

01:00 PM 15 28 10 0 53 7 63 7 0 77 6 21 36 0 63 27 59 17 0 103 296
01:15 PM 23 31 6 0 60 6 55 3 0 64 8 25 18 0 51 23 60 15 0 98 273
01:30 PM 20 33 10 0 63 9 63 6 0 78 1 34 20 0 55 23 56 16 0 95 291
01:45 PM 25 45 7 0 77 10 49 6 0 65 11 50 26 0 87 35 65 24 0 124 353

Total 83 137 33 0 253 32 230 22 0 284 26 130 100 0 256 108 240 72 0 420 1213

03:00 PM 30 32 5 0 67 9 59 6 0 74 6 41 40 0 87 21 69 30 1 121 349
03:15 PM 25 33 5 0 63 12 53 3 0 68 2 60 25 0 87 16 56 22 0 94 312

Horizon Data Services Ltd
318 Simonston Blvd

Thornhill, ON L3T 4T5

"we always count...never estimated"



File Name : Watson Parkway at York Rd
Site Code : 00000000
Start Date : 3/27/2019
Page No : 2

Groups Printed- Cars - Trucks - Heavys - Cyclists
Watson Parkway N

From North
York Rd

From East
Watson Parkway S

From South
York Rd

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

03:30 PM 35 53 4 0 92 11 72 4 0 87 4 67 33 0 104 23 67 26 0 116 399
03:45 PM 37 56 7 1 101 11 75 5 1 92 2 80 38 0 120 17 94 28 1 140 453

Total 127 174 21 1 323 43 259 18 1 321 14 248 136 0 398 77 286 106 2 471 1513

04:00 PM 33 46 4 0 83 17 87 9 0 113 5 92 64 0 161 20 62 29 0 111 468
04:15 PM 25 37 3 0 65 14 89 6 0 109 4 105 88 0 197 20 95 44 0 159 530
04:30 PM 19 38 15 0 72 14 123 8 0 145 6 99 57 0 162 37 90 41 0 168 547
04:45 PM 24 51 7 1 83 26 65 7 0 98 2 99 40 0 141 21 88 45 0 154 476

Total 101 172 29 1 303 71 364 30 0 465 17 395 249 0 661 98 335 159 0 592 2021

05:00 PM 30 36 6 0 72 14 97 10 0 121 2 75 46 0 123 26 81 52 1 160 476
05:15 PM 39 40 2 0 81 15 90 8 0 113 3 122 37 0 162 22 91 44 0 157 513
05:30 PM 28 46 6 0 80 26 72 5 0 103 1 83 27 0 111 28 83 36 1 148 442
05:45 PM 23 37 12 0 72 13 83 3 0 99 1 86 17 0 104 31 58 38 0 127 402

Total 120 159 26 0 305 68 342 26 0 436 7 366 127 0 500 107 313 170 2 592 1833

Grand Total 958 1500 287 2 2747 300 2229 185 1 2715 122 1528 896 0 2546 763 2127 780 4 3674 11682
Apprch % 34.9 54.6 10.4 0.1  11 82.1 6.8 0  4.8 60 35.2 0  20.8 57.9 21.2 0.1   

Total % 8.2 12.8 2.5 0 23.5 2.6 19.1 1.6 0 23.2 1 13.1 7.7 0 21.8 6.5 18.2 6.7 0 31.5
Cars 918 1455 279 2 2654 290 2056 162 1 2509 98 1475 824 0 2397 703 1953 744 4 3404 10964

% Cars 95.8 97 97.2 100 96.6 96.7 92.2 87.6 100 92.4 80.3 96.5 92 0 94.1 92.1 91.8 95.4 100 92.7 93.9
Trucks 12 17 5 0 34 5 54 5 0 64 2 11 18 0 31 23 43 10 0 76 205

% Trucks 1.3 1.1 1.7 0 1.2 1.7 2.4 2.7 0 2.4 1.6 0.7 2 0 1.2 3 2 1.3 0 2.1 1.8
Heavys 27 26 3 0 56 5 117 18 0 140 22 41 52 0 115 35 129 26 0 190 501

% Heavys 2.8 1.7 1 0 2 1.7 5.2 9.7 0 5.2 18 2.7 5.8 0 4.5 4.6 6.1 3.3 0 5.2 4.3
Cyclists 1 2 0 0 3 0 2 0 0 2 0 1 2 0 3 2 2 0 0 4 12

% Cyclists 0.1 0.1 0 0 0.1 0 0.1 0 0 0.1 0 0.1 0.2 0 0.1 0.3 0.1 0 0 0.1 0.1

Horizon Data Services Ltd
318 Simonston Blvd

Thornhill, ON L3T 4T5

"we always count...never estimated"



File Name : Watson Parkway at York Rd
Site Code : 00000000
Start Date : 3/27/2019
Page No : 3
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File Name : Watson Parkway at York Rd
Site Code : 00000000
Start Date : 3/27/2019
Page No : 4

Watson Parkway N
From North

York Rd
From East

Watson Parkway S
From South

York Rd
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 46 98 18 0 162 3 75 6 0 84 8 23 11 0 42 29 81 26 0 136 424
08:00 AM 49 94 17 0 160 10 78 9 0 97 3 21 18 0 42 32 68 13 0 113 412
08:15 AM 49 83 15 0 147 7 95 9 0 111 2 23 22 0 47 22 55 17 0 94 399
08:30 AM 54 90 9 0 153 5 87 4 0 96 5 13 17 0 35 21 50 18 0 89 373

Total Volume 198 365 59 0 622 25 335 28 0 388 18 80 68 0 166 104 254 74 0 432 1608
% App. Total 31.8 58.7 9.5 0  6.4 86.3 7.2 0  10.8 48.2 41 0  24.1 58.8 17.1 0   

PHF .917 .931 .819 .000 .960 .625 .882 .778 .000 .874 .563 .870 .773 .000 .883 .813 .784 .712 .000 .794 .948
Cars 190 358 56 0 604 24 309 25 0 358 13 71 60 0 144 98 237 65 0 400 1506

% Cars 96.0 98.1 94.9 0 97.1 96.0 92.2 89.3 0 92.3 72.2 88.8 88.2 0 86.7 94.2 93.3 87.8 0 92.6 93.7
Trucks 4 2 0 0 6 0 10 2 0 12 0 2 0 0 2 2 7 3 0 12 32

% Trucks 2.0 0.5 0 0 1.0 0 3.0 7.1 0 3.1 0 2.5 0 0 1.2 1.9 2.8 4.1 0 2.8 2.0
Heavys 4 5 3 0 12 1 16 1 0 18 5 7 8 0 20 4 10 6 0 20 70

% Heavys 2.0 1.4 5.1 0 1.9 4.0 4.8 3.6 0 4.6 27.8 8.8 11.8 0 12.0 3.8 3.9 8.1 0 4.6 4.4
Cyclists 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Cyclists 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Horizon Data Services Ltd
318 Simonston Blvd

Thornhill, ON L3T 4T5

"we always count...never estimated"



File Name : Watson Parkway at York Rd
Site Code : 00000000
Start Date : 3/27/2019
Page No : 5
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File Name : Watson Parkway at York Rd
Site Code : 00000000
Start Date : 3/27/2019
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Horizon Data Services Ltd
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Thornhill, ON L3T 4T5

"we always count...never estimated"



File Name : Watson Parkway at York Rd
Site Code : 00000000
Start Date : 3/27/2019
Page No : 7

Watson Parkway N
From North

York Rd
From East

Watson Parkway S
From South

York Rd
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:00 PM

01:00 PM 15 28 10 0 53 7 63 7 0 77 6 21 36 0 63 27 59 17 0 103 296
01:15 PM 23 31 6 0 60 6 55 3 0 64 8 25 18 0 51 23 60 15 0 98 273
01:30 PM 20 33 10 0 63 9 63 6 0 78 1 34 20 0 55 23 56 16 0 95 291
01:45 PM 25 45 7 0 77 10 49 6 0 65 11 50 26 0 87 35 65 24 0 124 353

Total Volume 83 137 33 0 253 32 230 22 0 284 26 130 100 0 256 108 240 72 0 420 1213
% App. Total 32.8 54.2 13 0  11.3 81 7.7 0  10.2 50.8 39.1 0  25.7 57.1 17.1 0   

PHF .830 .761 .825 .000 .821 .800 .913 .786 .000 .910 .591 .650 .694 .000 .736 .771 .923 .750 .000 .847 .859
Cars 78 134 31 0 243 29 209 21 0 259 23 126 89 0 238 97 217 69 0 383 1123

% Cars 94.0 97.8 93.9 0 96.0 90.6 90.9 95.5 0 91.2 88.5 96.9 89.0 0 93.0 89.8 90.4 95.8 0 91.2 92.6
Trucks 1 3 2 0 6 1 7 0 0 8 0 0 1 0 1 4 10 1 0 15 30

% Trucks 1.2 2.2 6.1 0 2.4 3.1 3.0 0 0 2.8 0 0 1.0 0 0.4 3.7 4.2 1.4 0 3.6 2.5
Heavys 3 0 0 0 3 2 14 1 0 17 3 4 10 0 17 7 13 2 0 22 59

% Heavys 3.6 0 0 0 1.2 6.3 6.1 4.5 0 6.0 11.5 3.1 10.0 0 6.6 6.5 5.4 2.8 0 5.2 4.9
Cyclists 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

% Cyclists 1.2 0 0 0 0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1

Horizon Data Services Ltd
318 Simonston Blvd

Thornhill, ON L3T 4T5

"we always count...never estimated"



File Name : Watson Parkway at York Rd
Site Code : 00000000
Start Date : 3/27/2019
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File Name : Watson Parkway at York Rd
Site Code : 00000000
Start Date : 3/27/2019
Page No : 10

Watson Parkway N
From North

York Rd
From East

Watson Parkway S
From South

York Rd
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 25 37 3 0 65 14 89 6 0 109 4 105 88 0 197 20 95 44 0 159 530
04:30 PM 19 38 15 0 72 14 123 8 0 145 6 99 57 0 162 37 90 41 0 168 547
04:45 PM 24 51 7 1 83 26 65 7 0 98 2 99 40 0 141 21 88 45 0 154 476
05:00 PM 30 36 6 0 72 14 97 10 0 121 2 75 46 0 123 26 81 52 1 160 476

Total Volume 98 162 31 1 292 68 374 31 0 473 14 378 231 0 623 104 354 182 1 641 2029
% App. Total 33.6 55.5 10.6 0.3  14.4 79.1 6.6 0  2.2 60.7 37.1 0  16.2 55.2 28.4 0.2   

PHF .817 .794 .517 .250 .880 .654 .760 .775 .000 .816 .583 .900 .656 .000 .791 .703 .932 .875 .250 .954 .927
Cars 95 156 31 1 283 68 355 27 0 450 10 371 220 0 601 97 338 180 1 616 1950

% Cars 96.9 96.3 100 100 96.9 100 94.9 87.1 0 95.1 71.4 98.1 95.2 0 96.5 93.3 95.5 98.9 100 96.1 96.1
Trucks 0 2 0 0 2 0 6 0 0 6 0 3 3 0 6 3 4 0 0 7 21

% Trucks 0 1.2 0 0 0.7 0 1.6 0 0 1.3 0 0.8 1.3 0 1.0 2.9 1.1 0 0 1.1 1.0
Heavys 3 4 0 0 7 0 13 4 0 17 4 4 7 0 15 4 12 2 0 18 57

% Heavys 3.1 2.5 0 0 2.4 0 3.5 12.9 0 3.6 28.6 1.1 3.0 0 2.4 3.8 3.4 1.1 0 2.8 2.8
Cyclists 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1

% Cyclists 0 0 0 0 0 0 0 0 0 0 0 0 0.4 0 0.2 0 0 0 0 0 0.0
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File Name : Watson Rd at York Rd
Site Code : 00000000
Start Date : 3/26/2019
Page No : 1

Groups Printed- Cars - Trucks - Heavys - Cyclists
Watson Rd
From North

York Rd
From East

Watson Rd
From South

York Rd
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 1 3 63 0 67 4 36 6 0 46 5 2 3 0 10 17 71 0 0 88 211
07:15 AM 1 9 57 0 67 2 40 4 0 46 4 3 5 0 12 9 78 0 0 87 212
07:30 AM 1 6 53 0 60 9 81 4 0 94 8 3 2 0 13 8 68 1 0 77 244
07:45 AM 2 18 41 0 61 9 75 12 0 96 6 4 4 0 14 19 81 0 0 100 271

Total 5 36 214 0 255 24 232 26 0 282 23 12 14 0 49 53 298 1 0 352 938

08:00 AM 2 5 43 0 50 6 88 8 0 102 2 1 2 0 5 7 75 1 0 83 240
08:15 AM 3 5 26 0 34 11 85 8 0 104 2 0 7 0 9 9 61 0 0 70 217
08:30 AM 1 15 22 0 38 10 104 12 0 126 1 0 8 0 9 13 68 0 0 81 254
08:45 AM 1 6 18 0 25 10 95 4 0 109 9 0 10 0 19 12 76 0 0 88 241

Total 7 31 109 0 147 37 372 32 0 441 14 1 27 0 42 41 280 1 0 322 952

11:00 AM 0 5 13 0 18 8 50 5 0 63 6 2 3 0 11 5 42 1 0 48 140
11:15 AM 1 5 7 0 13 6 55 4 0 65 5 2 6 0 13 9 49 2 0 60 151
11:30 AM 1 2 7 0 10 4 47 2 0 53 3 3 7 0 13 7 53 0 0 60 136
11:45 AM 0 2 6 0 8 6 55 5 0 66 5 4 10 0 19 7 60 0 0 67 160

Total 2 14 33 0 49 24 207 16 0 247 19 11 26 0 56 28 204 3 0 235 587

12:00 PM 1 3 8 0 12 10 72 3 0 85 5 13 19 0 37 11 53 2 0 66 200
12:15 PM 0 7 8 0 15 5 59 4 1 69 9 2 7 0 18 12 38 0 0 50 152
12:30 PM 1 2 9 0 12 4 65 5 0 74 3 2 10 0 15 12 55 0 0 67 168
12:45 PM 0 8 14 0 22 11 49 10 0 70 11 3 8 0 22 9 66 0 0 75 189

Total 2 20 39 0 61 30 245 22 1 298 28 20 44 0 92 44 212 2 0 258 709

01:00 PM 1 4 10 0 15 7 54 7 0 68 6 6 5 0 17 8 61 0 0 69 169
01:15 PM 0 1 7 0 8 9 54 0 0 63 4 5 5 0 14 4 42 0 0 46 131
01:30 PM 0 4 5 0 9 7 59 9 0 75 13 3 4 0 20 8 59 0 0 67 171
01:45 PM 0 3 6 0 9 8 58 6 0 72 5 4 9 0 18 6 60 0 0 66 165

Total 1 12 28 0 41 31 225 22 0 278 28 18 23 0 69 26 222 0 0 248 636

03:00 PM 1 2 2 0 5 13 64 2 0 79 12 9 16 0 37 11 59 0 0 70 191
03:15 PM 0 3 6 0 9 9 80 5 0 94 5 8 13 0 26 11 70 0 0 81 210

Horizon Data Services Ltd
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Groups Printed- Cars - Trucks - Heavys - Cyclists
Watson Rd
From North

York Rd
From East

Watson Rd
From South

York Rd
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

03:30 PM 1 2 9 0 12 14 67 4 0 85 6 12 15 0 33 8 70 0 0 78 208
03:45 PM 0 2 9 0 11 22 70 3 0 95 11 7 10 0 28 9 95 0 0 104 238

Total 2 9 26 0 37 58 281 14 0 353 34 36 54 0 124 39 294 0 0 333 847

04:00 PM 1 4 3 0 8 14 83 5 0 102 15 20 29 0 64 4 83 0 0 87 261
04:15 PM 0 3 10 0 13 30 91 5 0 126 17 11 18 0 46 3 81 1 0 85 270
04:30 PM 1 0 11 0 12 26 98 8 0 132 15 27 32 0 74 8 96 2 0 106 324
04:45 PM 0 2 9 0 11 30 91 2 0 123 17 12 11 0 40 2 104 1 0 107 281

Total 2 9 33 0 44 100 363 20 0 483 64 70 90 0 224 17 364 4 0 385 1136

05:00 PM 0 1 7 0 8 31 91 2 0 124 9 21 10 1 41 3 85 1 0 89 262
05:15 PM 0 3 7 0 10 27 86 5 0 118 11 3 5 0 19 3 80 1 0 84 231
05:30 PM 0 0 11 0 11 38 84 5 0 127 7 4 5 0 16 4 87 1 0 92 246
05:45 PM 0 2 6 0 8 17 94 9 0 120 4 1 1 0 6 3 67 1 0 71 205

Total 0 6 31 0 37 113 355 21 0 489 31 29 21 1 82 13 319 4 0 336 944

Grand Total 21 137 513 0 671 417 2280 173 1 2871 241 197 299 1 738 261 2193 15 0 2469 6749
Apprch % 3.1 20.4 76.5 0  14.5 79.4 6 0  32.7 26.7 40.5 0.1  10.6 88.8 0.6 0   

Total % 0.3 2 7.6 0 9.9 6.2 33.8 2.6 0 42.5 3.6 2.9 4.4 0 10.9 3.9 32.5 0.2 0 36.6
Cars 20 129 506 0 655 409 2110 143 1 2663 201 184 264 1 650 212 2056 15 0 2283 6251

% Cars 95.2 94.2 98.6 0 97.6 98.1 92.5 82.7 100 92.8 83.4 93.4 88.3 100 88.1 81.2 93.8 100 0 92.5 92.6
Trucks 0 5 3 0 8 3 53 6 0 62 12 6 10 0 28 6 26 0 0 32 130

% Trucks 0 3.6 0.6 0 1.2 0.7 2.3 3.5 0 2.2 5 3 3.3 0 3.8 2.3 1.2 0 0 1.3 1.9
Heavys 1 3 4 0 8 5 117 24 0 146 28 6 25 0 59 43 111 0 0 154 367

% Heavys 4.8 2.2 0.8 0 1.2 1.2 5.1 13.9 0 5.1 11.6 3 8.4 0 8 16.5 5.1 0 0 6.2 5.4
Cyclists 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1

% Cyclists 0 0 0 0 0 0 0 0 0 0 0 0.5 0 0 0.1 0 0 0 0 0 0
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File Name : Watson Rd at York Rd
Site Code : 00000000
Start Date : 3/26/2019
Page No : 4

Watson Rd
From North

York Rd
From East

Watson Rd
From South

York Rd
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 2 18 41 0 61 9 75 12 0 96 6 4 4 0 14 19 81 0 0 100 271
08:00 AM 2 5 43 0 50 6 88 8 0 102 2 1 2 0 5 7 75 1 0 83 240
08:15 AM 3 5 26 0 34 11 85 8 0 104 2 0 7 0 9 9 61 0 0 70 217
08:30 AM 1 15 22 0 38 10 104 12 0 126 1 0 8 0 9 13 68 0 0 81 254

Total Volume 8 43 132 0 183 36 352 40 0 428 11 5 21 0 37 48 285 1 0 334 982
% App. Total 4.4 23.5 72.1 0  8.4 82.2 9.3 0  29.7 13.5 56.8 0  14.4 85.3 0.3 0   

PHF .667 .597 .767 .000 .750 .818 .846 .833 .000 .849 .458 .313 .656 .000 .661 .632 .880 .250 .000 .835 .906
Cars 8 41 130 0 179 35 322 38 0 395 10 3 11 0 24 43 269 1 0 313 911

% Cars 100 95.3 98.5 0 97.8 97.2 91.5 95.0 0 92.3 90.9 60.0 52.4 0 64.9 89.6 94.4 100 0 93.7 92.8
Trucks 0 1 0 0 1 0 9 0 0 9 1 1 3 0 5 2 5 0 0 7 22

% Trucks 0 2.3 0 0 0.5 0 2.6 0 0 2.1 9.1 20.0 14.3 0 13.5 4.2 1.8 0 0 2.1 2.2
Heavys 0 1 2 0 3 1 21 2 0 24 0 1 7 0 8 3 11 0 0 14 49

% Heavys 0 2.3 1.5 0 1.6 2.8 6.0 5.0 0 5.6 0 20.0 33.3 0 21.6 6.3 3.9 0 0 4.2 5.0
Cyclists 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Cyclists 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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File Name : Watson Rd at York Rd
Site Code : 00000000
Start Date : 3/26/2019
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Watson Rd
From North

York Rd
From East

Watson Rd
From South

York Rd
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:00 PM

12:00 PM 1 3 8 0 12 10 72 3 0 85 5 13 19 0 37 11 53 2 0 66 200
12:15 PM 0 7 8 0 15 5 59 4 1 69 9 2 7 0 18 12 38 0 0 50 152
12:30 PM 1 2 9 0 12 4 65 5 0 74 3 2 10 0 15 12 55 0 0 67 168
12:45 PM 0 8 14 0 22 11 49 10 0 70 11 3 8 0 22 9 66 0 0 75 189

Total Volume 2 20 39 0 61 30 245 22 1 298 28 20 44 0 92 44 212 2 0 258 709
% App. Total 3.3 32.8 63.9 0  10.1 82.2 7.4 0.3  30.4 21.7 47.8 0  17.1 82.2 0.8 0   

PHF .500 .625 .696 .000 .693 .682 .851 .550 .250 .876 .636 .385 .579 .000 .622 .917 .803 .250 .000 .860 .886
Cars 2 19 39 0 60 29 217 16 1 263 24 19 40 0 83 36 192 2 0 230 636

% Cars 100 95.0 100 0 98.4 96.7 88.6 72.7 100 88.3 85.7 95.0 90.9 0 90.2 81.8 90.6 100 0 89.1 89.7
Trucks 0 1 0 0 1 1 10 0 0 11 2 0 0 0 2 1 5 0 0 6 20

% Trucks 0 5.0 0 0 1.6 3.3 4.1 0 0 3.7 7.1 0 0 0 2.2 2.3 2.4 0 0 2.3 2.8
Heavys 0 0 0 0 0 0 18 6 0 24 2 1 4 0 7 7 15 0 0 22 53

% Heavys 0 0 0 0 0 0 7.3 27.3 0 8.1 7.1 5.0 9.1 0 7.6 15.9 7.1 0 0 8.5 7.5
Cyclists 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Cyclists 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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File Name : Watson Rd at York Rd
Site Code : 00000000
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Watson Rd
From North

York Rd
From East

Watson Rd
From South

York Rd
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 0 3 10 0 13 30 91 5 0 126 17 11 18 0 46 3 81 1 0 85 270
04:30 PM 1 0 11 0 12 26 98 8 0 132 15 27 32 0 74 8 96 2 0 106 324
04:45 PM 0 2 9 0 11 30 91 2 0 123 17 12 11 0 40 2 104 1 0 107 281
05:00 PM 0 1 7 0 8 31 91 2 0 124 9 21 10 1 41 3 85 1 0 89 262

Total Volume 1 6 37 0 44 117 371 17 0 505 58 71 71 1 201 16 366 5 0 387 1137
% App. Total 2.3 13.6 84.1 0  23.2 73.5 3.4 0  28.9 35.3 35.3 0.5  4.1 94.6 1.3 0   

PHF .250 .500 .841 .000 .846 .944 .946 .531 .000 .956 .853 .657 .555 .250 .679 .500 .880 .625 .000 .904 .877
Cars 0 6 35 0 41 116 351 12 0 479 52 69 69 1 191 10 352 5 0 367 1078

% Cars 0 100 94.6 0 93.2 99.1 94.6 70.6 0 94.9 89.7 97.2 97.2 100 95.0 62.5 96.2 100 0 94.8 94.8
Trucks 0 0 1 0 1 0 4 0 0 4 0 1 1 0 2 0 1 0 0 1 8

% Trucks 0 0 2.7 0 2.3 0 1.1 0 0 0.8 0 1.4 1.4 0 1.0 0 0.3 0 0 0.3 0.7
Heavys 1 0 1 0 2 1 16 5 0 22 6 1 1 0 8 6 13 0 0 19 51

% Heavys 100 0 2.7 0 4.5 0.9 4.3 29.4 0 4.4 10.3 1.4 1.4 0 4.0 37.5 3.6 0 0 4.9 4.5
Cyclists 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Cyclists 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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File Name : Watson Rd at York Rd
Site Code : 00000000
Start Date : 3/26/2019
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Horizon Data Services Ltd
318 Simonston Blvd

Thornhill, ON L3T 4T5

"we always count...never estimated"



Field

Location:

 Vehicle

Phase Direction Minimum Day local Night local

# (sec.) WALK FDWALK MAX MAX

1 WBLT - York Rd. 6.0 3.0 10.0

2 EB - York Rd. 10.0 9.0 19.0 4.0 2.0 28.0 28.0

3 SBLT - Watson Pkwy. 6.0 3.0 6.0

4 NB - Watson Pkwy. 7.0 8.0 17.0 4.0 2.0 25.0 25.0

5 EBLT - York Rd. 6.0 3.0 10.0

6 WB - York Rd. 10.0 9.0 19.0 4.0 2.0 28.0 28.0

7 NBLT - Watson Pkwy. 6.0 3.0 6.0

8 SB - Watson Pkwy. 7.0 8.0 17.0 4.0 2.0 25.0 25.0

System Control         No   

Local Control              Yes PEAK OFFSET (sec.)

Semi-Actuated Mode      Yes Day local N/A

Note: P+P = Protected Permissive Phase Night local N/A

          Prot. = Fully Protected Phase 

Completed By:

York Rd. @ Watson Pkwy.
 

Pedestrian

Minimum (sec.)

21:00 - 7:00

(Green+Amber+All Red)Amber 

(sec.)

All Red 

(sec.)

Database Date Aug. 13, 2021Prepared Date:

CYCLE LENGTH (sec.)

Varies 

7:00 - 21:00

TIME (M-F)

Varies 

CITY OF GUELPH

Traffic Signal Timing Parameters

TIME PERIOD

(sec.)

Database Rev

Timing Card / Field rev

I.T.

Checked By:



Field

Location:

 Vehicle

Phase Direction Minimum All day local

# (sec.) WALK FDWALK MAX

1

2 EB/WB - York Rd. 17.0 17.0 12.0 4.0 2.0 29.0
3

4 SB - Watson Rd. 7.0 7.0 12.0 4.0 2.0 19.0
5

6

7 SBLT P+P - Watson Rd. 7.0 3.0 0.0
8 NB - Watson Rd. 7.0 7.0 12.0 4.0 2.0 19.0

System Control         No   
Local Control              Yes PEAK OFFSET (sec.)

Semi-Actuated Mode      Yes Day local N/A

Note: P+P = Protected Permissive Phase 

          Prot. = Fully Protected Phase 

CITY OF GUELPH

Traffic Signal Timing Parameters

TIME PERIOD

(sec.)

Database Rev

Timing Card / Field rev

I.T.

Checked By:

All day

TIME (M-F)

Varies 

(Green+Amber+All Red)Amber 

(sec.)

All Red 

(sec.)

Database Date Aug. 17, 2021Prepared Date:

CYCLE LENGTH (sec.)

Completed By:

York Rd. @ Watson Rd.
 

Pedestrian

Minimum (sec.)
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Level of Service Definitions 

 

Two-Way Stop Controlled Intersections 

 

Level of 

Service 

Control Delay per 

Vehicle (seconds) 
Interpretation 

A ≤ 10 

EXCELLENT.  Large and frequent 

gaps in traffic on the main 

roadway.  Queuing on the minor 

street is rare. 

B > 10 and ≤ 15 

VERY GOOD.  Many gaps exist in 

traffic on the main roadway.  

Queuing on the minor street is 

minimal. 

C > 15 and ≤ 25 

GOOD.  Fewer gaps exist in traffic 

on the main roadway.  Delay on 

minor approach becomes more 

noticeable. 

D > 25 and ≤ 35 

FAIR.  Infrequent and shorter gaps in 

traffic on the main roadway.  

Queue lengths develop on the 

minor street. 

E > 35 and ≤ 50 

POOR.  Very infrequent gaps in 

traffic on the main roadway.  

Queue lengths become noticeable. 

F > 50 

UNSATISFACTORY.  Very few gaps in 

traffic on the main roadway.  

Excessive delay with significant 

queue lengths on the minor street. 
Adapted from Highway Capacity Manual 2000, Transportation Research Board 



 Signalized Intersections 

 

Level of 

Service 

Control Delay per 

Vehicle (seconds) 
Interpretation 

A ≤ 10 

EXCELLENT.  Extremely favourable 

progression with most vehicles 

arriving during the green phase.  

Most vehicles do not stop and short 

cycle lengths may contribute to low 

delay. 

B > 10 and ≤ 20 

VERY GOOD.  Very good 

progression and/or short cycle 

lengths with slightly more vehicles 

stopping than LOS “A” causing 

slightly higher levels of average 

delay. 

C > 20 and ≤ 35 

GOOD.  Fair progression and longer 

cycle lengths lead to a greater 

number of vehicles stopping than 

LOS “B”. 

D > 35 and ≤ 55 

FAIR.  Congestion becomes 

noticeable with higher average 

delays resulting from a combination 

of long cycle lengths, high volume-

to-capacity ratios and 

unfavourable progression. 

E > 55 and ≤ 80 

POOR.  Lengthy delays values are 

indicative of poor progression, long 

cycle lengths and high volume-to-

capacity ratios.  Individual cycle 

failures are common with individual 

movement failures also common. 

F > 80 

UNSATISFACTORY.  Indicative of 

oversaturated conditions with 

vehicular demand greater than the 

capacity of the intersection. 
Adapted from Highway Capacity Manual 2000, Transportation Research Board 
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Lanes, Volumes, Timings 2023 Existing AM
1: Watson Pkwy N & Starwood Drive

Synchro 11 Light Report
Page 1

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 53 316 85 145 436 24
Future Volume (vph) 53 316 85 145 436 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 82.0 45.7
Storage Lanes 1 1 1 0
Taper Length (m) 50.0 66.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.993
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 1601 1772 1588 1810 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1825 1601 1772 1588 1810 0
Link Speed (k/h) 40 60 60
Link Distance (m) 290.7 493.1 212.4
Travel Time (s) 26.2 29.6 12.7
Confl. Peds. (#/hr) 5 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 3% 21% 5% 13%
Adj. Flow (vph) 58 343 92 158 474 26
Shared Lane Traffic (%)
Lane Group Flow (vph) 58 343 92 158 500 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2023 Existing AM
1: Watson Pkwy N & Starwood Drive

Synchro 11 Light Report
Page 2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 53 316 85 145 436 24
Future Volume (Veh/h) 53 316 85 145 436 24
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 58 343 92 158 474 26
Pedestrians 3 5
Lane Width (m) 3.7 3.7
Walking Speed (m/s) 1.2 1.2
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 837 490 503
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 837 490 503
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 81 41 91
cM capacity (veh/h) 308 577 1054

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1

Volume Total 58 343 92 158 500
Volume Left 58 0 92 0 0
Volume Right 0 343 0 0 26
cSH 308 577 1054 1700 1700
Volume to Capacity 0.19 0.59 0.09 0.09 0.29
Queue Length 95th (m) 5.4 30.7 2.3 0.0 0.0
Control Delay (s) 19.4 20.0 8.7 0.0 0.0
Lane LOS C C A
Approach Delay (s) 19.9 3.2 0.0
Approach LOS C

Intersection Summary

Average Delay 7.6
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings 2023 Existing AM
2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Synchro 11 Light Report
Page 3

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 12 30 142 16 84 351
Future Volume (vph) 12 30 142 16 84 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.903 0.987
Flt Protected 0.986 0.950
Satd. Flow (prot) 1710 0 1670 0 1825 1830
Flt Permitted 0.986 0.950
Satd. Flow (perm) 1710 0 1670 0 1825 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 566.3 212.4 124.2
Travel Time (s) 34.0 12.7 7.5
Confl. Peds. (#/hr) 1 1 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 15% 0% 0% 5%
Adj. Flow (vph) 13 33 154 17 91 382
Shared Lane Traffic (%)
Lane Group Flow (vph) 46 0 171 0 91 382
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2023 Existing AM
2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Synchro 11 Light Report
Page 4

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 12 30 142 16 84 351
Future Volume (Veh/h) 12 30 142 16 84 351
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 13 33 154 17 91 382
Pedestrians 3 1 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 730 166 174
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 730 166 174
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 96 94
cM capacity (veh/h) 366 880 1411

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 46 171 91 382
Volume Left 13 0 91 0
Volume Right 33 17 0 0
cSH 630 1700 1411 1700
Volume to Capacity 0.07 0.10 0.06 0.22
Queue Length 95th (m) 1.9 0.0 1.6 0.0
Control Delay (s) 11.2 0.0 7.7 0.0
Lane LOS B A
Approach Delay (s) 11.2 0.0 1.5
Approach LOS B

Intersection Summary

Average Delay 1.8
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings 2023 Existing AM
3: Watson Rd S/Watson Rd N & York Rd

Synchro 11 Light Report
Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 2 303 51 43 374 39 23 6 12 141 46 9
Future Volume (vph) 2 303 51 43 374 39 23 6 12 141 46 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.981 0.989 0.961 0.994
Flt Protected 0.995 0.973 0.965
Satd. Flow (prot) 0 1724 0 0 1796 0 0 1345 0 0 1796 0
Flt Permitted 0.998 0.936 0.802 0.759
Satd. Flow (perm) 0 1720 0 0 1689 0 0 1109 0 0 1413 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 15 8 13 4
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 566.3
Travel Time (s) 24.6 25.5 30.7 34.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 100% 10% 2% 0% 5% 14% 45% 38% 9% 2% 5% 0%
Adj. Flow (vph) 2 329 55 47 407 42 25 7 13 153 50 10
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 386 0 0 496 0 0 45 0 0 213 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 30.6 30.6 13.2 13.2
Actuated g/C Ratio 0.55 0.55 0.24 0.24
v/c Ratio 0.41 0.53 0.17 0.63
Control Delay 9.6 11.7 13.6 27.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.6 11.7 13.6 27.0
LOS A B B C
Approach Delay 9.6 11.7 13.6 27.0
Approach LOS A B B C
Queue Length 50th (m) 19.7 28.6 2.5 18.8
Queue Length 95th (m) 45.9 65.4 8.8 36.6
Internal Link Dist (m) 386.1 401.7 487.6 542.3
Turn Bay Length (m)



Lanes, Volumes, Timings 2023 Existing AM
3: Watson Rd S/Watson Rd N & York Rd

Synchro 11 Light Report
Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Base Capacity (vph) 949 929 387 737
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.41 0.53 0.12 0.29

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 55.8
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 13.9 Intersection LOS: B
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd



Lanes, Volumes, Timings 2023 Existing AM
4: Watson Pkwy S/Watson Pkwy N & York Rd

Synchro 11 Light Report
Page 7

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 79 270 111 30 356 27 73 85 20 63 388 211
Future Volume (vph) 79 270 111 30 356 27 73 85 20 63 388 211
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.956 0.850 0.971 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 1757 0 1393 1847 1328 1630 1635 0 1738 1883 1570
Flt Permitted 0.372 0.400 0.241 0.684
Satd. Flow (perm) 687 1757 0 587 1847 1328 413 1635 0 1251 1883 1570
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 117 15 229
Link Speed (k/h) 60 60 60 60
Link Distance (m) 223.8 410.1 303.1 493.1
Travel Time (s) 13.4 24.6 18.2 29.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 31% 4% 23% 12% 11% 27% 5% 2% 4%
Adj. Flow (vph) 86 293 121 33 387 29 79 92 22 68 422 229
Shared Lane Traffic (%)
Lane Group Flow (vph) 86 414 0 33 387 29 79 114 0 68 422 229
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 35.8 29.0 34.8 26.7 26.7 28.1 20.4 28.1 20.4 20.4
Actuated g/C Ratio 0.49 0.39 0.47 0.36 0.36 0.38 0.28 0.38 0.28 0.28
v/c Ratio 0.20 0.59 0.09 0.58 0.05 0.31 0.25 0.13 0.81 0.38
Control Delay 12.6 23.9 11.9 26.2 0.2 16.9 21.1 14.2 39.4 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.6 23.9 11.9 26.2 0.2 16.9 21.1 14.2 39.4 5.5
LOS B C B C A B C B D A
Approach Delay 22.0 23.5 19.4 26.2
Approach LOS C C B C
Queue Length 50th (m) 7.1 53.0 2.7 52.2 0.0 7.4 12.2 6.3 62.7 0.0



Lanes, Volumes, Timings 2023 Existing AM
4: Watson Pkwy S/Watson Pkwy N & York Rd

Synchro 11 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Length 95th (m) 15.0 87.8 7.5 83.5 0.0 15.8 25.2 13.8 #105.0 15.7
Internal Link Dist (m) 199.8 386.1 279.1 469.1
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 437 705 357 724 592 259 582 516 659 698
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.59 0.09 0.53 0.05 0.31 0.20 0.13 0.64 0.33

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 73.8
Natural Cycle: 85
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 23.7 Intersection LOS: C
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd



Queuing and Blocking Report
08-25-2023

2023 Existing AM SimTraffic Report
C.F.Crozier and Associates Page 1

Intersection: 1: Watson Pkwy N & Starwood Drive

Movement EB EB NB SB

Directions Served L R L TR
Maximum Queue (m) 17.8 75.9 23.4 12.2
Average Queue (m) 8.0 27.4 8.6 0.7
95th Queue (m) 14.2 54.5 18.5 5.4
Link Distance (m) 276.4 194.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 84.0 82.0
Storage Blk Time (%) 1
Queuing Penalty (veh) 1

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB SB

Directions Served LR L
Maximum Queue (m) 10.4 11.4
Average Queue (m) 6.4 3.4
95th Queue (m) 11.3 10.5
Link Distance (m) 543.7
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 55.6 76.0 27.4 46.8
Average Queue (m) 24.1 29.6 8.2 21.9
95th Queue (m) 46.0 53.2 19.7 38.4
Link Distance (m) 388.9 417.0 501.1 543.7
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report
08-25-2023

2023 Existing AM SimTraffic Report
C.F.Crozier and Associates Page 2

Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 22.2 75.3 26.0 83.0 17.2 33.5 36.1 21.8 78.1 38.7
Average Queue (m) 9.0 35.2 7.6 40.9 4.3 15.2 15.6 7.9 42.8 14.1
95th Queue (m) 18.1 60.3 20.6 68.9 13.5 29.9 30.4 17.6 65.2 28.4
Link Distance (m) 209.8 388.9 292.3 463.8
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 0 2
Queuing Penalty (veh) 0 1

Network Summary

Network wide Queuing Penalty: 2



Lanes, Volumes, Timings 2023 Existing PM
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 18 191 316 416 233 39
Future Volume (vph) 18 191 316 416 233 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 82.0 45.7
Storage Lanes 1 1 1 0
Taper Length (m) 50.0 66.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.981
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 1601 1807 1883 1853 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1825 1601 1807 1883 1853 0
Link Speed (k/h) 40 60 60
Link Distance (m) 290.7 493.1 212.4
Travel Time (s) 26.2 29.6 12.7
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 1% 2% 2% 0%
Adj. Flow (vph) 20 208 343 452 253 42
Shared Lane Traffic (%)
Lane Group Flow (vph) 20 208 343 452 295 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 45.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 18 191 316 416 233 39
Future Volume (Veh/h) 18 191 316 416 233 39
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 20 208 343 452 253 42
Pedestrians 1
Lane Width (m) 3.7
Walking Speed (m/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1413 275 296
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1413 275 296
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 82 73 73
cM capacity (veh/h) 112 764 1271

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1

Volume Total 20 208 343 452 295
Volume Left 20 0 343 0 0
Volume Right 0 208 0 0 42
cSH 112 764 1271 1700 1700
Volume to Capacity 0.18 0.27 0.27 0.27 0.17
Queue Length 95th (m) 4.9 8.7 8.7 0.0 0.0
Control Delay (s) 44.0 11.5 8.9 0.0 0.0
Lane LOS E B A
Approach Delay (s) 14.3 3.8 0.0
Approach LOS B

Intersection Summary

Average Delay 4.8
Intersection Capacity Utilization 45.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 29 128 425 12 42 244
Future Volume (vph) 29 128 425 12 42 244
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.890 0.996
Flt Protected 0.991 0.950
Satd. Flow (prot) 1694 0 1877 0 1772 1830
Flt Permitted 0.991 0.950
Satd. Flow (perm) 1694 0 1877 0 1772 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 566.3 212.4 124.2
Travel Time (s) 34.0 12.7 7.5
Confl. Peds. (#/hr) 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 3% 5%
Adj. Flow (vph) 32 139 462 13 46 265
Shared Lane Traffic (%)
Lane Group Flow (vph) 171 0 475 0 46 265
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 46.1% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 29 128 425 12 42 244
Future Volume (Veh/h) 29 128 425 12 42 244
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 32 139 462 13 46 265
Pedestrians 3 3 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 4.0 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 832 472 478
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 832 472 478
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 77 96
cM capacity (veh/h) 327 595 1078

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 171 475 46 265
Volume Left 32 0 46 0
Volume Right 139 13 0 0
cSH 516 1700 1078 1700
Volume to Capacity 0.33 0.28 0.04 0.16
Queue Length 95th (m) 11.4 0.0 1.1 0.0
Control Delay (s) 15.4 0.0 8.5 0.0
Lane LOS C A
Approach Delay (s) 15.4 0.0 1.3
Approach LOS C

Intersection Summary

Average Delay 3.2
Intersection Capacity Utilization 46.1% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings 2023 Existing PM
3: Watson Rd S/Watson Rd N & York Rd

Synchro 11 Light Report
Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 6 328 16 14 365 88 65 63 42 29 7 1
Future Volume (vph) 6 328 16 14 365 88 65 63 42 29 7 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00
Frt 0.994 0.974 0.966 0.997
Flt Protected 0.999 0.999 0.981 0.962
Satd. Flow (prot) 0 1833 0 0 1782 0 0 1775 0 0 1789 0
Flt Permitted 0.991 0.986 0.856 0.725
Satd. Flow (perm) 0 1819 0 0 1759 0 0 1547 0 0 1346 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 20 23 1
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 566.3
Travel Time (s) 24.6 25.5 30.7 34.0
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 4% 0% 8% 5% 4% 0% 0% 8% 0% 15% 0%
Adj. Flow (vph) 7 357 17 15 397 96 71 68 46 32 8 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 381 0 0 508 0 0 185 0 0 41 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 31.8 31.8 11.0 11.0
Actuated g/C Ratio 0.58 0.58 0.20 0.20
v/c Ratio 0.36 0.49 0.56 0.15
Control Delay 8.1 9.4 23.2 17.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.1 9.4 23.2 17.3
LOS A A C B
Approach Delay 8.1 9.4 23.2 17.3
Approach LOS A A C B
Queue Length 50th (m) 17.4 24.7 13.9 3.2
Queue Length 95th (m) 39.2 56.2 29.4 9.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Internal Link Dist (m) 386.1 401.7 487.6 542.3
Turn Bay Length (m)
Base Capacity (vph) 1055 1027 554 716
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.36 0.49 0.33 0.06

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 54.9
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.56
Intersection Signal Delay: 11.5 Intersection LOS: B
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 253 322 88 13 387 67 182 390 20 18 228 188
Future Volume (vph) 253 322 88 13 387 67 182 390 20 18 228 188
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98
Frt 0.968 0.850 0.993 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1778 0 1690 1865 1633 1706 1839 0 1722 1865 1555
Flt Permitted 0.288 0.459 0.437 0.314
Satd. Flow (perm) 542 1778 0 816 1865 1633 784 1839 0 568 1865 1522
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18 117 3 204
Link Speed (k/h) 60 60 60 60
Link Distance (m) 223.8 410.1 303.1 493.1
Travel Time (s) 13.4 24.6 18.2 29.6
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 5% 3% 8% 3% 0% 7% 3% 15% 6% 3% 5%
Adj. Flow (vph) 275 350 96 14 421 73 198 424 22 20 248 204
Shared Lane Traffic (%)
Lane Group Flow (vph) 275 446 0 14 421 73 198 446 0 20 248 204
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 34.8 30.6 31.3 21.9 21.9 27.5 22.4 25.4 16.2 16.2
Actuated g/C Ratio 0.50 0.44 0.45 0.31 0.31 0.39 0.32 0.36 0.23 0.23
v/c Ratio 0.69 0.57 0.03 0.72 0.12 0.51 0.75 0.06 0.57 0.40
Control Delay 24.3 19.9 11.0 30.3 1.9 20.1 32.6 13.4 29.4 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.3 19.9 11.0 30.3 1.9 20.1 32.6 13.4 29.4 6.2
LOS C B B C A C C B C A
Approach Delay 21.6 25.7 28.8 18.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS C C C B
Queue Length 50th (m) 18.6 36.1 0.8 46.6 0.0 16.2 46.1 1.5 28.2 0.0
Queue Length 95th (m) #54.9 96.7 4.1 91.9 3.6 34.8 #116.5 5.7 54.7 14.9
Internal Link Dist (m) 199.8 386.1 279.1 469.1
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 397 787 465 764 739 389 675 308 683 686
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.57 0.03 0.55 0.10 0.51 0.66 0.06 0.36 0.30

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 69.9
Natural Cycle: 85
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 23.8 Intersection LOS: C
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd



Queuing and Blocking Report
08-25-2023

2023 Existing PM SimTraffic Report
C.F.Crozier and Associates Page 1

Intersection: 1: Watson Pkwy N & Starwood Drive

Movement EB EB NB SB

Directions Served L R L TR
Maximum Queue (m) 20.3 38.3 56.0 12.6
Average Queue (m) 5.6 16.1 20.6 4.4
95th Queue (m) 15.8 27.6 39.9 11.0
Link Distance (m) 276.4 194.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 84.0 82.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB

Directions Served LR TR L
Maximum Queue (m) 38.5 9.9 15.2
Average Queue (m) 17.8 2.0 4.8
95th Queue (m) 32.3 7.0 12.8
Link Distance (m) 543.7 194.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 91.8 79.3 40.9 19.4
Average Queue (m) 30.6 35.3 19.7 6.2
95th Queue (m) 67.7 62.6 34.2 15.2
Link Distance (m) 388.9 417.0 501.1 543.7
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 167.8 214.9 14.6 94.7 23.8 74.5 219.9 13.5 58.5 38.0
Average Queue (m) 98.5 90.5 2.6 53.3 9.4 54.4 102.3 3.5 28.3 17.8
95th Queue (m) 183.2 210.9 9.4 82.9 20.0 89.8 237.3 9.8 49.2 33.9
Link Distance (m) 209.8 388.9 292.3 463.8
Upstream Blk Time (%) 9 7
Queuing Penalty (veh) 0 0
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 54 5 7 25 9
Queuing Penalty (veh) 222 14 5 104 16

Network Summary

Network wide Queuing Penalty: 360
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 56 0 402 40 0 129 98 151 0 138 454 32
Future Volume (vph) 56 0 402 40 0 129 98 151 0 138 454 32
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 0.0 0.0 82.0 45.7 45.7 45.7
Storage Lanes 0 1 1 1 1 0 1 1
Taper Length (m) 50.0 7.5 66.0 7.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.98
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 0 1825 1601 1789 0 1601 1772 1588 0 1789 1830 1445
Flt Permitted 0.950 0.717 0.253 0.653
Satd. Flow (perm) 0 1808 1601 1350 0 1601 471 1588 0 1230 1830 1410
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 358 140 116
Link Speed (k/h) 40 50 60 60
Link Distance (m) 290.7 105.5 258.9 212.4
Travel Time (s) 26.2 7.6 15.5 12.7
Confl. Peds. (#/hr) 5 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 2% 2% 2% 3% 21% 2% 2% 5% 13%
Adj. Flow (vph) 61 0 437 43 0 140 107 164 0 150 493 35
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 61 437 43 0 140 107 164 0 150 493 35
Turn Type Perm NA Perm Perm Perm pm+pt NA Perm NA Perm
Protected Phases 4 5 2 6
Permitted Phases 4 4 8 8 2 6 6
Detector Phase 4 4 4 8 8 5 2 6 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 5.0 10.0 10.0 10.0 10.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 11.0 45.0 45.0 45.0 45.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 11.0 56.0 45.0 45.0 45.0
Total Split (%) 34.1% 34.1% 34.1% 34.1% 34.1% 12.9% 65.9% 52.9% 52.9% 52.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None None Min Min Min Min
Act Effct Green (s) 11.2 11.2 11.2 11.2 28.4 28.4 20.1 20.1 20.1
Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.53 0.53 0.38 0.38 0.38
v/c Ratio 0.16 0.70 0.15 0.31 0.28 0.19 0.32 0.71 0.06
Control Delay 21.3 12.3 21.7 6.8 7.9 7.0 15.2 21.3 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.3 12.3 21.7 6.8 7.9 7.0 15.2 21.3 0.2
LOS C B C A A A B C A
Approach Delay 13.4 10.3 7.3 18.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS B B A B
Queue Length 50th (m) 4.9 6.5 3.5 0.0 3.7 5.9 9.7 38.3 0.0
Queue Length 95th (m) 16.5 37.1 13.1 12.8 13.9 20.6 27.8 89.3 0.0
Internal Link Dist (m) 266.7 81.5 234.9 188.4
Turn Bay Length (m) 82.0 45.7 45.7
Base Capacity (vph) 952 1012 711 909 389 1410 960 1429 1126
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.43 0.06 0.15 0.28 0.12 0.16 0.34 0.03

Intersection Summary

Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 53.1
Natural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 21 30 142 17 84 351
Future Volume (vph) 21 30 142 17 84 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.920 0.986
Flt Protected 0.980 0.950
Satd. Flow (prot) 1732 0 1670 0 1825 1830
Flt Permitted 0.980 0.950
Satd. Flow (perm) 1732 0 1670 0 1825 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 206.3 212.4 124.2
Travel Time (s) 12.4 12.7 7.5
Confl. Peds. (#/hr) 1 1 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 15% 0% 0% 5%
Adj. Flow (vph) 23 33 154 18 91 382
Shared Lane Traffic (%)
Lane Group Flow (vph) 56 0 172 0 91 382
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 21 30 142 17 84 351
Future Volume (Veh/h) 21 30 142 17 84 351
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 23 33 154 18 91 382
Pedestrians 3 1 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 212
pX, platoon unblocked
vC, conflicting volume 731 167 175
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 731 167 175
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 96 94
cM capacity (veh/h) 365 879 1410

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 56 172 91 382
Volume Left 23 0 91 0
Volume Right 33 18 0 0
cSH 557 1700 1410 1700
Volume to Capacity 0.10 0.10 0.06 0.22
Queue Length 95th (m) 2.6 0.0 1.6 0.0
Control Delay (s) 12.2 0.0 7.7 0.0
Lane LOS B A
Approach Delay (s) 12.2 0.0 1.5
Approach LOS B

Intersection Summary

Average Delay 2.0
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 3 334 66 45 401 45 24 7 13 184 48 10
Future Volume (vph) 3 334 66 45 401 45 24 7 13 184 48 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.978 0.988 0.961 0.994
Flt Protected 0.995 0.974 0.963
Satd. Flow (prot) 0 1719 0 0 1792 0 0 1349 0 0 1794 0
Flt Permitted 0.997 0.930 0.796 0.746
Satd. Flow (perm) 0 1714 0 0 1675 0 0 1102 0 0 1390 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 9 14 4
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 356.4
Travel Time (s) 24.6 25.5 30.7 21.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 100% 10% 2% 0% 5% 14% 45% 38% 9% 2% 5% 0%
Adj. Flow (vph) 3 363 72 49 436 49 26 8 14 200 52 11
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 438 0 0 534 0 0 48 0 0 263 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 29.2 29.2 15.4 15.4
Actuated g/C Ratio 0.51 0.51 0.27 0.27
v/c Ratio 0.49 0.62 0.16 0.69
Control Delay 12.1 14.8 12.6 28.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.1 14.8 12.6 28.1
LOS B B B C
Approach Delay 12.1 14.8 12.6 28.1
Approach LOS B B B C
Queue Length 50th (m) 26.2 35.9 2.7 24.5
Queue Length 95th (m) 61.3 83.2 9.0 45.3
Internal Link Dist (m) 386.1 401.7 487.6 332.4
Turn Bay Length (m)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Base Capacity (vph) 891 867 395 717
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.49 0.62 0.12 0.37

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 56.7
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 16.5 Intersection LOS: B
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 167 284 119 32 371 32 76 98 21 103 469 403
Future Volume (vph) 167 284 119 32 371 32 76 98 21 103 469 403
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.956 0.850 0.973 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 1757 0 1393 1847 1328 1630 1642 0 1738 1883 1570
Flt Permitted 0.297 0.374 0.170 0.674
Satd. Flow (perm) 549 1757 0 548 1847 1328 292 1642 0 1233 1883 1570
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 117 13 410
Link Speed (k/h) 60 60 60 60
Link Distance (m) 223.8 410.1 303.1 240.2
Travel Time (s) 13.4 24.6 18.2 14.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 31% 4% 23% 12% 11% 27% 5% 2% 4%
Adj. Flow (vph) 182 309 129 35 403 35 83 107 23 112 510 438
Shared Lane Traffic (%)
Lane Group Flow (vph) 182 438 0 35 403 35 83 130 0 112 510 438
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 35.6 28.7 33.7 24.0 24.0 31.1 23.5 31.1 23.5 23.5
Actuated g/C Ratio 0.46 0.37 0.44 0.31 0.31 0.41 0.31 0.41 0.31 0.31
v/c Ratio 0.50 0.65 0.11 0.70 0.07 0.37 0.25 0.21 0.88 0.57
Control Delay 17.8 26.6 12.4 31.4 0.3 18.4 21.2 14.8 46.2 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.8 26.6 12.4 31.4 0.3 18.4 21.2 14.8 46.2 6.8
LOS B C B C A B C B D A
Approach Delay 24.0 27.7 20.1 26.6
Approach LOS C C C C
Queue Length 50th (m) 16.5 59.1 2.9 56.6 0.0 7.8 14.6 10.7 80.8 3.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Length 95th (m) 28.7 94.2 7.7 87.5 0.0 16.3 28.9 20.7 #139.8 26.4
Internal Link Dist (m) 199.8 386.1 279.1 216.2
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 367 674 323 689 568 225 555 540 627 796
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.65 0.11 0.58 0.06 0.37 0.23 0.21 0.81 0.55

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 76.7
Natural Cycle: 85
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 25.5 Intersection LOS: C
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 59 33 199 35 0 864
Future Volume (vph) 59 33 199 35 0 864
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.951 0.980
Flt Protected 0.969
Satd. Flow (prot) 1736 0 1846 0 1883 1883
Flt Permitted 0.969
Satd. Flow (perm) 1736 0 1846 0 1883 1883
Link Speed (k/h) 50 50 50
Link Distance (m) 170.1 240.2 258.9
Travel Time (s) 12.2 17.3 18.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 64 36 216 38 0 939
Shared Lane Traffic (%)
Lane Group Flow (vph) 100 0 254 0 0 939
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 59 33 199 35 0 864
Future Volume (Veh/h) 59 33 199 35 0 864
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 64 36 216 38 0 939
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 240 259
pX, platoon unblocked 0.78
vC, conflicting volume 1174 235 254
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1084 235 254
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 66 96 100
cM capacity (veh/h) 188 804 1311

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 100 254 0 939
Volume Left 64 0 0 0
Volume Right 36 38 0 0
cSH 260 1700 1700 1700
Volume to Capacity 0.38 0.15 0.00 0.55
Queue Length 95th (m) 13.7 0.0 0.0 0.0
Control Delay (s) 27.3 0.0 0.0 0.0
Lane LOS D
Approach Delay (s) 27.3 0.0 0.0
Approach LOS D

Intersection Summary

Average Delay 2.1
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 0 37 4 45 110 0
Future Volume (vph) 0 37 4 45 110 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.996
Satd. Flow (prot) 1629 0 0 1876 1883 0
Flt Permitted 0.996
Satd. Flow (perm) 1629 0 0 1876 1883 0
Link Speed (k/h) 50 50 50
Link Distance (m) 125.2 356.4 206.3
Travel Time (s) 9.0 25.7 14.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 40 4 49 120 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 40 0 0 53 120 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 15.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 0 37 4 45 110 0
Future Volume (Veh/h) 0 37 4 45 110 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 40 4 49 120 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 356
pX, platoon unblocked
vC, conflicting volume 177 120 120
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 177 120 120
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100
cM capacity (veh/h) 811 931 1468

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 40 53 120
Volume Left 0 4 0
Volume Right 40 0 0
cSH 931 1468 1700
Volume to Capacity 0.04 0.00 0.07
Queue Length 95th (m) 1.1 0.1 0.0
Control Delay (s) 9.0 0.6 0.0
Lane LOS A A
Approach Delay (s) 9.0 0.6 0.0
Approach LOS A

Intersection Summary

Average Delay 1.8
Intersection Capacity Utilization 15.8% ICU Level of Service A
Analysis Period (min) 15
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Intersection: 1: Watson Pkwy N & Starwood Drive

Movement EB EB NB SB

Directions Served L R L TR
Maximum Queue (m) 21.4 67.5 21.8 7.6
Average Queue (m) 7.8 31.9 9.5 0.3
95th Queue (m) 16.0 54.7 18.7 2.9
Link Distance (m) 276.4 194.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 84.0 82.0
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB SB SB

Directions Served LR L T
Maximum Queue (m) 12.6 11.5 1.7
Average Queue (m) 6.5 3.3 0.1
95th Queue (m) 12.5 10.5 1.2
Link Distance (m) 543.7 116.9
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 58.7 75.0 29.9 50.7
Average Queue (m) 28.4 36.5 9.5 24.7
95th Queue (m) 53.9 63.8 23.2 42.8
Link Distance (m) 388.9 417.0 501.1 543.7
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 36.0 90.9 28.1 98.0 21.1 37.0 44.7 32.0 82.3 49.2
Average Queue (m) 16.6 37.5 10.1 45.0 5.7 13.9 19.1 12.2 50.0 21.3
95th Queue (m) 29.7 68.5 25.1 75.8 15.9 27.9 35.5 24.5 76.3 39.7
Link Distance (m) 209.8 388.9 292.3 463.8
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 1 3
Queuing Penalty (veh) 2 2

Network Summary

Network wide Queuing Penalty: 4
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 19 250 351 433 244 58
Future Volume (vph) 19 250 351 433 244 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 82.0 45.7
Storage Lanes 1 1 1 0
Taper Length (m) 50.0 66.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.974
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 1601 1807 1883 1841 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1825 1601 1807 1883 1841 0
Link Speed (k/h) 40 60 60
Link Distance (m) 290.7 493.1 212.4
Travel Time (s) 26.2 29.6 12.7
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 1% 2% 2% 0%
Adj. Flow (vph) 21 272 382 471 265 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 21 272 382 471 328 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 19 250 351 433 244 58
Future Volume (Veh/h) 19 250 351 433 244 58
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 21 272 382 471 265 63
Pedestrians 1
Lane Width (m) 3.7
Walking Speed (m/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1532 298 329
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1532 298 329
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 77 63 69
cM capacity (veh/h) 90 742 1236

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1

Volume Total 21 272 382 471 328
Volume Left 21 0 382 0 0
Volume Right 0 272 0 0 63
cSH 90 742 1236 1700 1700
Volume to Capacity 0.23 0.37 0.31 0.28 0.19
Queue Length 95th (m) 6.6 13.3 10.5 0.0 0.0
Control Delay (s) 57.1 12.6 9.2 0.0 0.0
Lane LOS F B A
Approach Delay (s) 15.8 4.1 0.0
Approach LOS C

Intersection Summary

Average Delay 5.5
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 39 128 425 13 42 244
Future Volume (vph) 39 128 425 13 42 244
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.896 0.996
Flt Protected 0.989 0.950
Satd. Flow (prot) 1702 0 1877 0 1772 1830
Flt Permitted 0.989 0.950
Satd. Flow (perm) 1702 0 1877 0 1772 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 566.3 212.4 124.2
Travel Time (s) 34.0 12.7 7.5
Confl. Peds. (#/hr) 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 3% 5%
Adj. Flow (vph) 42 139 462 14 46 265
Shared Lane Traffic (%)
Lane Group Flow (vph) 181 0 476 0 46 265
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 39 128 425 13 42 244
Future Volume (Veh/h) 39 128 425 13 42 244
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 42 139 462 14 46 265
Pedestrians 3 3 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 4.0 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 832 473 479
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 832 473 479
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 87 77 96
cM capacity (veh/h) 327 595 1077

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 181 476 46 265
Volume Left 42 0 46 0
Volume Right 139 14 0 0
cSH 500 1700 1077 1700
Volume to Capacity 0.36 0.28 0.04 0.16
Queue Length 95th (m) 12.9 0.0 1.1 0.0
Control Delay (s) 16.2 0.0 8.5 0.0
Lane LOS C A
Approach Delay (s) 16.2 0.0 1.3
Approach LOS C

Intersection Summary

Average Delay 3.4
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 7 359 26 15 392 92 68 66 44 31 8 2
Future Volume (vph) 7 359 26 15 392 92 68 66 44 31 8 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00
Frt 0.991 0.975 0.967 0.994
Flt Protected 0.999 0.999 0.981 0.964
Satd. Flow (prot) 0 1829 0 0 1784 0 0 1777 0 0 1785 0
Flt Permitted 0.990 0.984 0.855 0.720
Satd. Flow (perm) 0 1813 0 0 1757 0 0 1547 0 0 1331 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 20 23 2
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 566.3
Travel Time (s) 24.6 25.5 30.7 34.0
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 4% 0% 8% 5% 4% 0% 0% 8% 0% 15% 0%
Adj. Flow (vph) 8 390 28 16 426 100 74 72 48 34 9 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 426 0 0 542 0 0 194 0 0 45 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 31.6 31.6 11.3 11.3
Actuated g/C Ratio 0.57 0.57 0.21 0.21
v/c Ratio 0.41 0.53 0.58 0.16
Control Delay 8.7 10.1 23.5 17.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.7 10.1 23.5 17.1
LOS A B C B
Approach Delay 8.7 10.1 23.5 17.1
Approach LOS A B C B
Queue Length 50th (m) 20.3 27.7 14.8 3.4
Queue Length 95th (m) 45.7 62.8 30.6 9.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Internal Link Dist (m) 386.1 401.7 487.6 542.3
Turn Bay Length (m)
Base Capacity (vph) 1045 1019 552 706
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.41 0.53 0.35 0.06

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 55
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 12.0 Intersection LOS: B
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 399 343 99 14 403 74 190 416 21 53 278 351
Future Volume (vph) 399 343 99 14 403 74 190 416 21 53 278 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98
Frt 0.966 0.850 0.993 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1775 0 1690 1865 1633 1706 1840 0 1722 1865 1555
Flt Permitted 0.267 0.397 0.370 0.241
Satd. Flow (perm) 503 1775 0 706 1865 1633 664 1840 0 436 1865 1522
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 117 3 361
Link Speed (k/h) 60 60 60 60
Link Distance (m) 223.8 410.1 303.1 493.1
Travel Time (s) 13.4 24.6 18.2 29.6
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 5% 3% 8% 3% 0% 7% 3% 15% 6% 3% 5%
Adj. Flow (vph) 434 373 108 15 438 80 207 452 23 58 302 382
Shared Lane Traffic (%)
Lane Group Flow (vph) 434 481 0 15 438 80 207 475 0 58 302 382
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 36.0 31.7 32.6 23.2 23.2 29.8 23.5 28.3 19.1 19.1
Actuated g/C Ratio 0.49 0.43 0.44 0.31 0.31 0.40 0.32 0.38 0.26 0.26
v/c Ratio 1.18 0.62 0.04 0.75 0.14 0.59 0.81 0.21 0.63 0.58
Control Delay 126.3 22.7 11.6 32.8 2.3 23.0 37.8 15.1 30.6 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 126.3 22.7 11.6 32.8 2.3 23.0 37.8 15.1 30.6 7.4
LOS F C B C A C D B C A
Approach Delay 71.9 27.6 33.4 17.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS E C C B
Queue Length 50th (m) ~64.4 55.4 1.2 62.8 0.0 18.8 67.6 4.8 38.3 2.3
Queue Length 95th (m) #132.5 #117.3 4.3 96.4 4.6 36.3 #128.3 12.2 67.1 23.5
Internal Link Dist (m) 199.8 386.1 279.1 469.1
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 368 771 413 720 702 353 636 273 643 761
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.18 0.62 0.04 0.61 0.11 0.59 0.75 0.21 0.47 0.50

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 74
Natural Cycle: 85
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.18
Intersection Signal Delay: 40.4 Intersection LOS: D
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Intersection: 1: Watson Pkwy N & Starwood Drive

Movement EB EB NB SB

Directions Served L R L TR
Maximum Queue (m) 13.9 47.4 45.3 18.0
Average Queue (m) 4.2 19.9 17.8 5.6
95th Queue (m) 11.8 34.3 35.0 12.8
Link Distance (m) 276.4 194.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 84.0 82.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB

Directions Served LR TR L
Maximum Queue (m) 32.4 6.8 13.1
Average Queue (m) 13.9 1.2 4.5
95th Queue (m) 25.2 5.1 11.9
Link Distance (m) 543.7 194.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 49.6 77.4 45.4 20.5
Average Queue (m) 19.5 33.3 20.4 6.4
95th Queue (m) 41.7 62.5 36.5 15.6
Link Distance (m) 388.9 417.0 501.1 543.7
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 168.0 226.9 15.3 116.1 25.6 74.6 309.5 22.0 65.9 108.7
Average Queue (m) 167.8 217.4 2.6 62.1 8.7 74.4 298.9 8.8 35.4 51.5
95th Queue (m) 168.8 224.2 9.8 100.6 18.2 74.8 315.4 18.7 58.2 95.7
Link Distance (m) 209.8 388.9 292.3 463.8
Upstream Blk Time (%) 84 93
Queuing Penalty (veh) 0 0
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 99 3 13 96 11 1
Queuing Penalty (veh) 439 14 12 421 20 2

Network Summary

Network wide Queuing Penalty: 908
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 56 8 402 79 12 146 98 151 24 138 454 32
Future Volume (vph) 56 8 402 79 12 146 98 151 24 138 454 32
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 0.0 0.0 82.0 45.7 45.7 45.7
Storage Lanes 0 1 0 0 1 0 1 1
Taper Length (m) 50.0 7.5 66.0 7.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.98
Frt 0.850 0.917 0.979 0.850
Flt Protected 0.958 0.984 0.950 0.950
Satd. Flow (prot) 0 1836 1601 0 1699 0 1772 1588 0 1789 1830 1445
Flt Permitted 0.958 0.984 0.253 0.638
Satd. Flow (perm) 0 1825 1601 0 1699 0 471 1588 0 1202 1830 1410
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 358 68 16 116
Link Speed (k/h) 40 50 60 60
Link Distance (m) 334.2 160.5 258.9 212.4
Travel Time (s) 30.1 11.6 15.5 12.7
Confl. Peds. (#/hr) 5 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 2% 2% 2% 3% 21% 2% 2% 5% 13%
Adj. Flow (vph) 61 9 437 86 13 159 107 164 26 150 493 35
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 70 437 0 258 0 107 190 0 150 493 35
Turn Type Perm NA Perm custom NA pm+pt NA Perm NA Perm
Protected Phases 4 5 2 6
Permitted Phases 4 4 8 2 6 6
Detector Phase 4 4 4 8 5 2 6 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 5.0 10.0 10.0 10.0 10.0
Minimum Split (s) 29.0 29.0 29.0 29.0 11.0 45.0 45.0 45.0 45.0
Total Split (s) 29.0 29.0 29.0 29.0 11.0 56.0 45.0 45.0 45.0
Total Split (%) 34.1% 34.1% 34.1% 34.1% 12.9% 65.9% 52.9% 52.9% 52.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Min Min Min Min
Act Effct Green (s) 11.2 11.2 0.0 28.4 28.4 20.1 20.1 20.1
Actuated g/C Ratio 0.21 0.21 0.00 0.53 0.53 0.38 0.38 0.38
v/c Ratio 0.18 0.70 3.79 0.28 0.22 0.33 0.71 0.06
Control Delay 21.5 12.3 1303.8 7.9 6.5 15.3 21.3 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.5 12.3 1303.8 7.9 6.5 15.3 21.3 0.2
LOS C B F A A B C A
Approach Delay 13.5 1303.8 7.0 18.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS B F A B
Queue Length 50th (m) 5.7 6.5 ~38.7 3.7 6.4 9.7 38.3 0.0
Queue Length 95th (m) 18.4 37.1 #109.4 13.9 22.1 28.0 89.3 0.0
Internal Link Dist (m) 310.2 136.5 234.9 188.4
Turn Bay Length (m) 82.0 45.7 45.7
Base Capacity (vph) 961 1012 68 389 1412 938 1429 1126
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.43 3.79 0.28 0.13 0.16 0.34 0.03

Intersection Summary

Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 53.1
Natural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 3.79
Intersection Signal Delay: 205.8 Intersection LOS: F
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 21 30 142 17 84 351
Future Volume (vph) 21 30 142 17 84 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.920 0.986
Flt Protected 0.980 0.950
Satd. Flow (prot) 1732 0 1670 0 1825 1830
Flt Permitted 0.980 0.950
Satd. Flow (perm) 1732 0 1670 0 1825 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 206.3 212.4 201.7
Travel Time (s) 12.4 12.7 12.1
Confl. Peds. (#/hr) 1 1 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 15% 0% 0% 5%
Adj. Flow (vph) 23 33 154 18 91 382
Shared Lane Traffic (%)
Lane Group Flow (vph) 56 0 172 0 91 382
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 21 30 142 17 84 351
Future Volume (Veh/h) 21 30 142 17 84 351
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 23 33 154 18 91 382
Pedestrians 3 1 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 212
pX, platoon unblocked
vC, conflicting volume 731 167 175
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 731 167 175
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 96 94
cM capacity (veh/h) 365 879 1410

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 56 172 91 382
Volume Left 23 0 91 0
Volume Right 33 18 0 0
cSH 557 1700 1410 1700
Volume to Capacity 0.10 0.10 0.06 0.22
Queue Length 95th (m) 2.6 0.0 1.6 0.0
Control Delay (s) 12.2 0.0 7.7 0.0
Lane LOS B A
Approach Delay (s) 12.2 0.0 1.5
Approach LOS B

Intersection Summary

Average Delay 2.0
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 3 334 66 45 401 45 24 7 13 184 48 10
Future Volume (vph) 3 334 66 45 401 45 24 7 13 184 48 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.978 0.988 0.961 0.994
Flt Protected 0.995 0.974 0.963
Satd. Flow (prot) 0 1719 0 0 1792 0 0 1349 0 0 1794 0
Flt Permitted 0.997 0.930 0.796 0.746
Satd. Flow (perm) 0 1714 0 0 1675 0 0 1102 0 0 1390 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 9 14 4
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 356.4
Travel Time (s) 24.6 25.5 30.7 21.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 100% 10% 2% 0% 5% 14% 45% 38% 9% 2% 5% 0%
Adj. Flow (vph) 3 363 72 49 436 49 26 8 14 200 52 11
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 438 0 0 534 0 0 48 0 0 263 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 29.2 29.2 15.4 15.4
Actuated g/C Ratio 0.51 0.51 0.27 0.27
v/c Ratio 0.49 0.62 0.16 0.69
Control Delay 12.1 14.8 12.6 28.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.1 14.8 12.6 28.1
LOS B B B C
Approach Delay 12.1 14.8 12.6 28.1
Approach LOS B B B C
Queue Length 50th (m) 26.2 35.9 2.7 24.5
Queue Length 95th (m) 61.3 83.2 9.0 45.3
Internal Link Dist (m) 386.1 401.7 487.6 332.4
Turn Bay Length (m)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Base Capacity (vph) 891 867 395 717
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.49 0.62 0.12 0.37

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 56.7
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 16.5 Intersection LOS: B
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 159 284 119 32 371 32 76 98 21 103 469 392
Future Volume (vph) 159 284 119 32 371 32 76 98 21 103 469 392
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.956 0.850 0.973 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 1757 0 1393 1847 1328 1630 1642 0 1738 1883 1570
Flt Permitted 0.299 0.373 0.170 0.674
Satd. Flow (perm) 552 1757 0 547 1847 1328 292 1642 0 1233 1883 1570
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 117 13 410
Link Speed (k/h) 60 60 60 60
Link Distance (m) 395.6 410.1 433.1 240.2
Travel Time (s) 23.7 24.6 26.0 14.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 31% 4% 23% 12% 11% 27% 5% 2% 4%
Adj. Flow (vph) 173 309 129 35 403 35 83 107 23 112 510 426
Shared Lane Traffic (%)
Lane Group Flow (vph) 173 438 0 35 403 35 83 130 0 112 510 426
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 35.6 28.7 33.7 24.0 24.0 31.1 23.5 31.1 23.5 23.5
Actuated g/C Ratio 0.46 0.37 0.44 0.31 0.31 0.41 0.31 0.41 0.31 0.31
v/c Ratio 0.47 0.65 0.11 0.70 0.07 0.37 0.25 0.21 0.88 0.56
Control Delay 17.1 26.6 12.4 31.3 0.3 18.4 21.2 14.8 46.2 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.1 26.6 12.4 31.3 0.3 18.4 21.2 14.8 46.2 6.2
LOS B C B C A B C B D A
Approach Delay 23.9 27.6 20.1 26.6
Approach LOS C C C C
Queue Length 50th (m) 15.6 59.1 2.9 56.6 0.0 7.8 14.6 10.7 80.8 1.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Length 95th (m) 27.6 94.2 7.7 87.5 0.0 16.3 28.9 20.7 #139.8 23.5
Internal Link Dist (m) 371.6 386.1 409.1 216.2
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 368 674 322 689 568 225 555 540 627 796
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.65 0.11 0.58 0.06 0.37 0.23 0.21 0.81 0.54

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 76.7
Natural Cycle: 85
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 25.5 Intersection LOS: C
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 9 17 199 3 0 903
Future Volume (vph) 9 17 199 3 0 903
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.913 0.998
Flt Protected 0.982
Satd. Flow (prot) 1689 0 1880 0 0 1883
Flt Permitted 0.982
Satd. Flow (perm) 1689 0 1880 0 0 1883
Link Speed (k/h) 50 50 50
Link Distance (m) 231.9 240.2 258.9
Travel Time (s) 16.7 17.3 18.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 18 216 3 0 982
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 0 219 0 0 982
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 9 17 199 3 0 903
Future Volume (Veh/h) 9 17 199 3 0 903
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 10 18 216 3 0 982
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 240 259
pX, platoon unblocked 0.78
vC, conflicting volume 1200 218 219
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1116 218 219
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 98 100
cM capacity (veh/h) 180 822 1350

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 28 219 982
Volume Left 10 0 0
Volume Right 18 3 0
cSH 361 1700 1350
Volume to Capacity 0.08 0.13 0.00
Queue Length 95th (m) 2.0 0.0 0.0
Control Delay (s) 15.8 0.0 0.0
Lane LOS C
Approach Delay (s) 15.8 0.0 0.0
Approach LOS C

Intersection Summary

Average Delay 0.4
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 0 37 4 45 110 0
Future Volume (vph) 0 37 4 45 110 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.996
Satd. Flow (prot) 1629 0 0 1876 1883 0
Flt Permitted 0.996
Satd. Flow (perm) 1629 0 0 1876 1883 0
Link Speed (k/h) 50 50 50
Link Distance (m) 148.0 356.4 206.3
Travel Time (s) 10.7 25.7 14.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 40 4 49 120 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 40 0 0 53 120 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 15.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 0 37 4 45 110 0
Future Volume (Veh/h) 0 37 4 45 110 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 40 4 49 120 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 356
pX, platoon unblocked
vC, conflicting volume 177 120 120
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 177 120 120
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100
cM capacity (veh/h) 811 931 1468

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 40 53 120
Volume Left 0 4 0
Volume Right 40 0 0
cSH 931 1468 1700
Volume to Capacity 0.04 0.00 0.07
Queue Length 95th (m) 1.1 0.1 0.0
Control Delay (s) 9.0 0.6 0.0
Lane LOS A A
Approach Delay (s) 9.0 0.6 0.0
Approach LOS A

Intersection Summary

Average Delay 1.8
Intersection Capacity Utilization 15.8% ICU Level of Service A
Analysis Period (min) 15
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Intersection: 1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Movement EB EB WB NB NB SB SB SB

Directions Served LT R LTR L TR L T R
Maximum Queue (m) 20.1 85.6 148.2 27.4 32.9 50.5 108.7 31.2
Average Queue (m) 7.9 38.4 60.6 12.2 14.6 18.5 44.2 6.4
95th Queue (m) 17.1 71.9 129.4 23.4 29.3 39.8 82.2 22.8
Link Distance (m) 320.2 320.2 149.4 234.9 193.8
Upstream Blk Time (%) 3
Queuing Penalty (veh) 0
Storage Bay Dist (m) 82.0 45.7 45.7
Storage Blk Time (%) 0 6 0
Queuing Penalty (veh) 0 10 0

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB SB SB

Directions Served LR L T
Maximum Queue (m) 14.3 12.9 2.5
Average Queue (m) 6.9 3.3 0.1
95th Queue (m) 13.1 10.6 1.7
Link Distance (m) 185.8 196.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 71.0 91.1 35.4 50.5
Average Queue (m) 32.4 41.6 8.7 29.6
95th Queue (m) 58.0 76.8 23.9 45.3
Link Distance (m) 390.5 417.1 501.1 339.3
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 48.4 79.4 46.8 101.9 18.5 36.7 42.8 38.2 108.2 65.5
Average Queue (m) 21.6 40.4 9.1 49.5 5.0 14.8 20.6 13.5 57.2 32.5
95th Queue (m) 39.2 66.7 30.5 83.4 14.6 28.4 37.1 26.9 94.4 57.3
Link Distance (m) 381.4 390.5 422.2 215.5
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 0 1 5 1
Queuing Penalty (veh) 0 1 3 6

Intersection: 5: Watson Pkwy N & West Site Access

Movement WB

Directions Served LR
Maximum Queue (m) 13.5
Average Queue (m) 4.9
95th Queue (m) 12.5
Link Distance (m) 218.6
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: Watson Rd N & East Site Access

Movement EB NB

Directions Served LR LT
Maximum Queue (m) 15.4 5.5
Average Queue (m) 6.7 0.2
95th Queue (m) 14.2 2.3
Link Distance (m) 139.5 339.3
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 21
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 19 16 250 108 20 118 351 447 114 175 244 58
Future Volume (vph) 19 16 250 108 20 118 351 447 114 175 244 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 0.0 0.0 82.0 45.7 45.7 45.7
Storage Lanes 0 1 0 0 1 0 1 1
Taper Length (m) 50.0 7.5 66.0 7.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98
Frt 0.850 0.935 0.970 0.850
Flt Protected 0.973 0.979 0.950 0.950
Satd. Flow (prot) 0 1853 1601 0 1724 0 1807 1827 0 1789 1883 1633
Flt Permitted 0.973 0.979 0.442 0.434
Satd. Flow (perm) 0 1853 1601 0 1724 0 840 1827 0 817 1883 1598
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 272 39 26 116
Link Speed (k/h) 40 31 60 60
Link Distance (m) 334.2 160.5 258.9 212.4
Travel Time (s) 30.1 18.6 15.5 12.7
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 2% 2% 2% 1% 2% 2% 2% 2% 0%
Adj. Flow (vph) 21 17 272 117 22 128 382 486 124 190 265 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 38 272 0 267 0 382 610 0 190 265 63
Turn Type Perm NA Perm custom NA pm+pt NA Perm NA Perm
Protected Phases 4 5 2 6
Permitted Phases 4 4 8 2 6 6
Detector Phase 4 4 4 8 5 2 6 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 5.0 10.0 10.0 10.0 10.0
Minimum Split (s) 29.0 29.0 29.0 29.0 11.0 45.0 45.0 45.0 45.0
Total Split (s) 29.0 29.0 29.0 29.0 11.0 56.0 45.0 45.0 45.0
Total Split (%) 34.1% 34.1% 34.1% 34.1% 12.9% 65.9% 52.9% 52.9% 52.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Min Min Min Min
Act Effct Green (s) 8.2 8.2 0.0 28.4 28.4 17.0 17.0 17.0
Actuated g/C Ratio 0.17 0.17 0.00 0.58 0.58 0.35 0.35 0.35
v/c Ratio 0.12 0.55 6.85 0.65 0.57 0.67 0.40 0.10
Control Delay 20.9 8.3 2691.2 11.8 8.5 25.9 13.6 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.9 8.3 2691.2 11.8 8.5 25.9 13.6 1.0
LOS C A F B A C B A
Approach Delay 9.9 2691.2 9.8 16.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS A F A B
Queue Length 50th (m) 2.8 0.0 ~41.7 13.9 24.6 13.0 16.3 0.0
Queue Length 95th (m) 11.2 17.7 #103.3 33.0 58.2 34.6 34.8 1.9
Internal Link Dist (m) 310.2 136.5 234.9 188.4
Turn Bay Length (m) 82.0 45.7 45.7
Base Capacity (vph) 898 916 39 588 1736 671 1547 1334
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.30 6.85 0.65 0.35 0.28 0.17 0.05

Intersection Summary

Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 48.9
Natural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 6.85
Intersection Signal Delay: 354.5 Intersection LOS: F
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 39 128 425 13 42 244
Future Volume (vph) 39 128 425 13 42 244
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.896 0.996
Flt Protected 0.989 0.950
Satd. Flow (prot) 1702 0 1877 0 1772 1830
Flt Permitted 0.989 0.950
Satd. Flow (perm) 1702 0 1877 0 1772 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 206.3 212.4 201.7
Travel Time (s) 12.4 12.7 12.1
Confl. Peds. (#/hr) 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 3% 5%
Adj. Flow (vph) 42 139 462 14 46 265
Shared Lane Traffic (%)
Lane Group Flow (vph) 181 0 476 0 46 265
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 39 128 425 13 42 244
Future Volume (Veh/h) 39 128 425 13 42 244
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 42 139 462 14 46 265
Pedestrians 3 3 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 4.0 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 212
pX, platoon unblocked
vC, conflicting volume 832 473 479
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 832 473 479
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 87 77 96
cM capacity (veh/h) 327 595 1077

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 181 476 46 265
Volume Left 42 0 46 0
Volume Right 139 14 0 0
cSH 500 1700 1077 1700
Volume to Capacity 0.36 0.28 0.04 0.16
Queue Length 95th (m) 12.9 0.0 1.1 0.0
Control Delay (s) 16.2 0.0 8.5 0.0
Lane LOS C A
Approach Delay (s) 16.2 0.0 1.3
Approach LOS C

Intersection Summary

Average Delay 3.4
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 7 359 26 15 392 131 68 66 44 31 8 2
Future Volume (vph) 7 359 26 15 392 131 68 66 44 31 8 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00
Frt 0.991 0.967 0.967 0.994
Flt Protected 0.999 0.999 0.981 0.964
Satd. Flow (prot) 0 1829 0 0 1770 0 0 1777 0 0 1785 0
Flt Permitted 0.989 0.985 0.855 0.720
Satd. Flow (perm) 0 1811 0 0 1745 0 0 1547 0 0 1331 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 28 23 2
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 356.4
Travel Time (s) 24.6 25.5 30.7 21.4
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 4% 0% 8% 5% 4% 0% 0% 8% 0% 15% 0%
Adj. Flow (vph) 8 390 28 16 426 142 74 72 48 34 9 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 426 0 0 584 0 0 194 0 0 45 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 31.6 31.6 11.3 11.3
Actuated g/C Ratio 0.57 0.57 0.21 0.21
v/c Ratio 0.41 0.58 0.58 0.16
Control Delay 8.7 10.7 23.5 17.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.7 10.7 23.5 17.1
LOS A B C B
Approach Delay 8.7 10.7 23.5 17.1
Approach LOS A B C B
Queue Length 50th (m) 20.3 30.5 14.8 3.4
Queue Length 95th (m) 45.7 69.8 30.6 9.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Internal Link Dist (m) 386.1 401.7 487.6 332.4
Turn Bay Length (m)
Base Capacity (vph) 1044 1015 552 706
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.41 0.58 0.35 0.06

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 55
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 12.3 Intersection LOS: B
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 488 343 99 14 403 74 190 454 21 53 308 441
Future Volume (vph) 488 343 99 14 403 74 190 454 21 53 308 441
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98
Frt 0.966 0.850 0.993 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1775 0 1690 1865 1633 1706 1841 0 1722 1865 1555
Flt Permitted 0.263 0.391 0.332 0.187
Satd. Flow (perm) 495 1775 0 696 1865 1633 596 1841 0 339 1865 1522
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 117 3 357
Link Speed (k/h) 60 60 60 60
Link Distance (m) 395.6 410.1 433.1 240.2
Travel Time (s) 23.7 24.6 26.0 14.4
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 5% 3% 8% 3% 0% 7% 3% 15% 6% 3% 5%
Adj. Flow (vph) 530 373 108 15 438 80 207 493 23 58 335 479
Shared Lane Traffic (%)
Lane Group Flow (vph) 530 481 0 15 438 80 207 516 0 58 335 479
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 36.0 31.7 32.5 23.2 23.2 30.5 24.2 29.1 19.9 19.9
Actuated g/C Ratio 0.48 0.42 0.44 0.31 0.31 0.41 0.32 0.39 0.27 0.27
v/c Ratio 1.47 0.63 0.04 0.76 0.14 0.62 0.86 0.24 0.67 0.72
Control Delay 245.4 23.1 11.6 33.5 2.3 24.8 42.4 15.6 32.1 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 245.4 23.1 11.6 33.5 2.3 24.8 42.4 15.6 32.1 13.6
LOS F C B C A C D B C B
Approach Delay 139.6 28.2 37.4 20.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS F C D C
Queue Length 50th (m) ~101.6 55.4 1.2 62.8 0.0 18.8 75.7 4.8 43.4 14.1
Queue Length 95th (m) #187.3 #117.3 4.3 96.4 4.6 #37.4 #144.8 12.2 74.9 49.7
Internal Link Dist (m) 371.6 386.1 409.1 216.2
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 361 762 405 711 695 334 629 245 635 753
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.47 0.63 0.04 0.62 0.12 0.62 0.82 0.24 0.53 0.64

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 74.7
Natural Cycle: 105
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.47
Intersection Signal Delay: 64.2 Intersection LOS: E
Intersection Capacity Utilization 95.1% ICU Level of Service F
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 12 14 732 13 0 584
Future Volume (vph) 12 14 732 13 0 584
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.928 0.998
Flt Protected 0.977
Satd. Flow (prot) 1708 0 1880 0 0 1883
Flt Permitted 0.977
Satd. Flow (perm) 1708 0 1880 0 0 1883
Link Speed (k/h) 31 60 60
Link Distance (m) 231.9 240.2 258.9
Travel Time (s) 26.9 14.4 15.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 15 796 14 0 635
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 0 810 0 0 635
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 12 14 732 13 0 584
Future Volume (Veh/h) 12 14 732 13 0 584
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 13 15 796 14 0 635
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 240 259
pX, platoon unblocked 0.63 0.61 0.61
vC, conflicting volume 1438 803 810
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1229 351 363
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 96 100
cM capacity (veh/h) 124 420 726

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 28 810 635
Volume Left 13 0 0
Volume Right 15 14 0
cSH 199 1700 726
Volume to Capacity 0.14 0.48 0.00
Queue Length 95th (m) 3.8 0.0 0.0
Control Delay (s) 26.0 0.0 0.0
Lane LOS D
Approach Delay (s) 26.0 0.0 0.0
Approach LOS D

Intersection Summary

Average Delay 0.5
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 0 0 39 157 64 0
Future Volume (vph) 0 0 39 157 64 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected 0.990
Satd. Flow (prot) 1883 0 0 1865 1883 0
Flt Permitted 0.990
Satd. Flow (perm) 1883 0 0 1865 1883 0
Link Speed (k/h) 31 60 60
Link Distance (m) 148.0 356.4 206.3
Travel Time (s) 17.2 21.4 12.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 42 171 70 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 213 70 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 20.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 0 0 39 157 64 0
Future Volume (Veh/h) 0 0 39 157 64 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 42 171 70 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 356
pX, platoon unblocked
vC, conflicting volume 325 70 70
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 325 70 70
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 97
cM capacity (veh/h) 651 993 1531

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 213 70
Volume Left 0 42 0
Volume Right 0 0 0
cSH 1700 1531 1700
Volume to Capacity 0.04 0.03 0.04
Queue Length 95th (m) 0.0 0.7 0.0
Control Delay (s) 0.0 1.6 0.0
Lane LOS A A
Approach Delay (s) 0.0 1.6 0.0
Approach LOS A

Intersection Summary

Average Delay 1.2
Intersection Capacity Utilization 20.4% ICU Level of Service A
Analysis Period (min) 15
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Intersection: 1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Movement EB EB WB NB NB SB SB SB

Directions Served LT R LTR L TR L T R
Maximum Queue (m) 13.5 62.6 164.1 40.1 61.8 52.7 96.6 36.4
Average Queue (m) 3.5 27.8 154.0 19.9 23.8 28.3 30.7 8.0
95th Queue (m) 11.1 65.4 162.8 34.7 49.4 50.0 77.7 26.5
Link Distance (m) 320.2 320.2 149.4 234.9 193.8
Upstream Blk Time (%) 97
Queuing Penalty (veh) 0
Storage Bay Dist (m) 82.0 45.7 45.7
Storage Blk Time (%) 0 5 5 0
Queuing Penalty (veh) 0 14 12 0

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB

Directions Served LR TR L
Maximum Queue (m) 32.0 8.6 14.0
Average Queue (m) 14.8 1.4 2.9
95th Queue (m) 25.0 5.9 10.3
Link Distance (m) 185.8 193.8
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 45.7 79.8 36.8 21.7
Average Queue (m) 16.6 34.6 18.8 6.5
95th Queue (m) 35.5 63.9 30.7 16.6
Link Distance (m) 390.5 417.1 501.1 339.3
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 168.0 399.3 16.3 89.7 20.5 74.6 440.1 153.2 203.2 157.5
Average Queue (m) 167.9 389.0 3.0 55.4 9.4 74.0 411.5 61.4 158.6 142.5
95th Queue (m) 168.3 396.0 10.6 81.3 16.7 77.3 522.7 194.3 283.3 191.0
Link Distance (m) 381.4 390.5 422.2 215.5
Upstream Blk Time (%) 98 86 23
Queuing Penalty (veh) 0 0 144
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 100 1 7 90 15 9 71
Queuing Penalty (veh) 441 3 6 429 28 44 257

Intersection: 5: Watson Pkwy N & West Site Access

Movement WB NB SB

Directions Served LR TR LT
Maximum Queue (m) 43.6 8.0 166.3
Average Queue (m) 17.1 1.1 87.1
95th Queue (m) 50.0 5.1 250.4
Link Distance (m) 218.6 215.5 234.9
Upstream Blk Time (%) 6
Queuing Penalty (veh) 35
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: Watson Rd N & East Site Access

Movement NB

Directions Served LT
Maximum Queue (m) 12.4
Average Queue (m) 0.7
95th Queue (m) 5.1
Link Distance (m) 339.3
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 1414
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 61 436 107 167 501 35
Future Volume (vph) 61 436 107 167 501 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 82.0 45.7
Storage Lanes 1 1 1 0
Taper Length (m) 50.0 66.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.991
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 1601 1772 1588 1804 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1825 1601 1772 1588 1804 0
Link Speed (k/h) 40 60 60
Link Distance (m) 290.7 493.1 212.4
Travel Time (s) 26.2 29.6 12.7
Confl. Peds. (#/hr) 5 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 3% 21% 5% 13%
Adj. Flow (vph) 66 474 116 182 545 38
Shared Lane Traffic (%)
Lane Group Flow (vph) 66 474 116 182 583 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 61 436 107 167 501 35
Future Volume (Veh/h) 61 436 107 167 501 35
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 66 474 116 182 545 38
Pedestrians 3 5
Lane Width (m) 3.7 3.7
Walking Speed (m/s) 1.2 1.2
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 986 567 586
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 986 567 586
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 73 9 88
cM capacity (veh/h) 243 522 981

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1

Volume Total 66 474 116 182 583
Volume Left 66 0 116 0 0
Volume Right 0 474 0 0 38
cSH 243 522 981 1700 1700
Volume to Capacity 0.27 0.91 0.12 0.11 0.34
Queue Length 95th (m) 8.4 84.4 3.2 0.0 0.0
Control Delay (s) 25.3 48.3 9.2 0.0 0.0
Lane LOS D E A
Approach Delay (s) 45.5 3.6 0.0
Approach LOS E

Intersection Summary

Average Delay 18.0
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 23 30 142 19 84 351
Future Volume (vph) 23 30 142 19 84 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.923 0.984
Flt Protected 0.979 0.950
Satd. Flow (prot) 1736 0 1670 0 1825 1830
Flt Permitted 0.979 0.950
Satd. Flow (perm) 1736 0 1670 0 1825 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 566.3 212.4 124.2
Travel Time (s) 34.0 12.7 7.5
Confl. Peds. (#/hr) 1 1 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 15% 0% 0% 5%
Adj. Flow (vph) 25 33 154 21 91 382
Shared Lane Traffic (%)
Lane Group Flow (vph) 58 0 175 0 91 382
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 23 30 142 19 84 351
Future Volume (Veh/h) 23 30 142 19 84 351
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 25 33 154 21 91 382
Pedestrians 3 1 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 732 168 178
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 732 168 178
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 93 96 94
cM capacity (veh/h) 364 878 1406

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 58 175 91 382
Volume Left 25 0 91 0
Volume Right 33 21 0 0
cSH 546 1700 1406 1700
Volume to Capacity 0.11 0.10 0.06 0.22
Queue Length 95th (m) 2.8 0.0 1.6 0.0
Control Delay (s) 12.4 0.0 7.7 0.0
Lane LOS B A
Approach Delay (s) 12.4 0.0 1.5
Approach LOS B

Intersection Summary

Average Delay 2.0
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 3 367 71 50 443 45 27 7 14 162 53 11
Future Volume (vph) 3 367 71 50 443 45 27 7 14 162 53 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.978 0.989 0.961 0.993
Flt Protected 0.995 0.973 0.965
Satd. Flow (prot) 0 1719 0 0 1795 0 0 1345 0 0 1794 0
Flt Permitted 0.997 0.923 0.791 0.755
Satd. Flow (perm) 0 1714 0 0 1666 0 0 1094 0 0 1404 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 8 15 5
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 566.3
Travel Time (s) 24.6 25.5 30.7 34.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 100% 10% 2% 0% 5% 14% 45% 38% 9% 2% 5% 0%
Adj. Flow (vph) 3 399 77 54 482 49 29 8 15 176 58 12
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 479 0 0 585 0 0 52 0 0 246 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 29.3 29.3 14.4 14.4
Actuated g/C Ratio 0.53 0.53 0.26 0.26
v/c Ratio 0.53 0.67 0.18 0.67
Control Delay 12.2 15.9 13.2 27.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.2 15.9 13.2 27.5
LOS B B B C
Approach Delay 12.2 15.9 13.3 27.5
Approach LOS B B B C
Queue Length 50th (m) 28.3 39.5 3.0 22.4
Queue Length 95th (m) 65.7 #97.6 9.7 42.1
Internal Link Dist (m) 386.1 401.7 487.6 542.3
Turn Bay Length (m)



Lanes, Volumes, Timings 2030 Future Background AM 
3: Watson Rd S/Watson Rd N & York Rd

Synchro 11 Light Report
Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Base Capacity (vph) 908 878 393 735
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.53 0.67 0.13 0.33

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 55.8
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 16.6 Intersection LOS: B
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 140 314 131 35 409 35 84 108 23 111 491 353
Future Volume (vph) 140 314 131 35 409 35 84 108 23 111 491 353
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.956 0.850 0.974 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 1757 0 1393 1847 1328 1630 1644 0 1738 1883 1570
Flt Permitted 0.247 0.310 0.165 0.666
Satd. Flow (perm) 456 1757 0 455 1847 1328 283 1644 0 1219 1883 1570
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 117 13 380
Link Speed (k/h) 60 60 60 60
Link Distance (m) 223.8 410.1 303.1 493.1
Travel Time (s) 13.4 24.6 18.2 29.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 31% 4% 23% 12% 11% 27% 5% 2% 4%
Adj. Flow (vph) 152 341 142 38 445 38 91 117 25 121 534 384
Shared Lane Traffic (%)
Lane Group Flow (vph) 152 483 0 38 445 38 91 142 0 121 534 384
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 35.9 28.9 34.1 24.4 24.4 31.7 24.1 31.7 24.1 24.1
Actuated g/C Ratio 0.46 0.37 0.44 0.31 0.31 0.41 0.31 0.41 0.31 0.31
v/c Ratio 0.46 0.72 0.14 0.77 0.08 0.41 0.27 0.22 0.91 0.51
Control Delay 17.2 29.6 12.7 34.6 0.3 19.5 21.6 15.0 50.0 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.2 29.6 12.7 34.6 0.3 19.5 21.6 15.0 50.0 5.5
LOS B C B C A B C B D A
Approach Delay 26.6 30.5 20.8 29.5
Approach LOS C C C C
Queue Length 50th (m) 13.5 68.2 3.2 64.3 0.0 8.6 16.2 11.6 86.2 0.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Length 95th (m) 24.5 #118.7 8.2 98.7 0.0 17.7 31.2 22.1 #149.3 20.2
Internal Link Dist (m) 199.8 386.1 279.1 469.1
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 329 671 288 677 561 221 547 539 616 769
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.72 0.13 0.66 0.07 0.41 0.26 0.22 0.87 0.50

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 77.6
Natural Cycle: 85
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 28.1 Intersection LOS: C
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Intersection: 1: Watson Pkwy N & Starwood Drive

Movement EB EB NB NB SB

Directions Served L R L T TR
Maximum Queue (m) 41.7 106.8 23.9 1.8 10.8
Average Queue (m) 10.3 49.7 10.0 0.1 0.7
95th Queue (m) 35.3 95.1 20.6 1.3 5.2
Link Distance (m) 276.4 463.8 194.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 84.0 82.0
Storage Blk Time (%) 6
Queuing Penalty (veh) 3

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB

Directions Served LR TR L
Maximum Queue (m) 15.0 1.6 14.6
Average Queue (m) 6.5 0.1 3.7
95th Queue (m) 12.6 1.1 11.7
Link Distance (m) 543.7 194.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 66.9 123.7 31.2 48.7
Average Queue (m) 30.5 45.9 9.8 27.3
95th Queue (m) 56.5 85.1 23.5 44.1
Link Distance (m) 388.9 417.0 501.1 543.7
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 35.7 105.9 25.7 100.3 22.4 40.4 50.7 38.6 104.6 51.2
Average Queue (m) 16.9 48.0 8.8 54.6 6.2 16.8 21.8 14.7 61.8 25.3
95th Queue (m) 29.8 84.3 20.9 89.9 16.9 32.2 41.2 29.2 97.0 43.7
Link Distance (m) 209.8 388.9 292.3 463.8
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 3 8 1
Queuing Penalty (veh) 5 5 5

Network Summary

Network wide Queuing Penalty: 18
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 21 271 385 478 269 62
Future Volume (vph) 21 271 385 478 269 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 82.0 45.7
Storage Lanes 1 1 1 0
Taper Length (m) 50.0 66.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.975
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 1601 1807 1883 1843 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1825 1601 1807 1883 1843 0
Link Speed (k/h) 40 60 60
Link Distance (m) 290.7 493.1 212.4
Travel Time (s) 26.2 29.6 12.7
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 1% 2% 2% 0%
Adj. Flow (vph) 23 295 418 520 292 67
Shared Lane Traffic (%)
Lane Group Flow (vph) 23 295 418 520 359 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 21 271 385 478 269 62
Future Volume (Veh/h) 21 271 385 478 269 62
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 23 295 418 520 292 67
Pedestrians 1
Lane Width (m) 3.7
Walking Speed (m/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1682 326 360
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1682 326 360
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 66 59 65
cM capacity (veh/h) 69 715 1204

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1

Volume Total 23 295 418 520 359
Volume Left 23 0 418 0 0
Volume Right 0 295 0 0 67
cSH 69 715 1204 1700 1700
Volume to Capacity 0.34 0.41 0.35 0.31 0.21
Queue Length 95th (m) 9.8 16.0 12.4 0.0 0.0
Control Delay (s) 82.1 13.5 9.6 0.0 0.0
Lane LOS F B A
Approach Delay (s) 18.5 4.3 0.0
Approach LOS C

Intersection Summary

Average Delay 6.1
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 43 128 425 14 42 244
Future Volume (vph) 43 128 425 14 42 244
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.899 0.996
Flt Protected 0.988 0.950
Satd. Flow (prot) 1706 0 1877 0 1772 1830
Flt Permitted 0.988 0.950
Satd. Flow (perm) 1706 0 1877 0 1772 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 566.3 212.4 124.2
Travel Time (s) 34.0 12.7 7.5
Confl. Peds. (#/hr) 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 3% 5%
Adj. Flow (vph) 47 139 462 15 46 265
Shared Lane Traffic (%)
Lane Group Flow (vph) 186 0 477 0 46 265
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 43 128 425 14 42 244
Future Volume (Veh/h) 43 128 425 14 42 244
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 47 139 462 15 46 265
Pedestrians 3 3 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 4.0 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 832 474 480
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 832 474 480
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 86 77 96
cM capacity (veh/h) 326 594 1076

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 186 477 46 265
Volume Left 47 0 46 0
Volume Right 139 15 0 0
cSH 492 1700 1076 1700
Volume to Capacity 0.38 0.28 0.04 0.16
Queue Length 95th (m) 13.8 0.0 1.1 0.0
Control Delay (s) 16.7 0.0 8.5 0.0
Lane LOS C A
Approach Delay (s) 16.7 0.0 1.3
Approach LOS C

Intersection Summary

Average Delay 3.6
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 7 394 28 17 432 102 75 73 49 34 9 2
Future Volume (vph) 7 394 28 17 432 102 75 73 49 34 9 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00
Frt 0.991 0.975 0.967 0.994
Flt Protected 0.999 0.998 0.981 0.964
Satd. Flow (prot) 0 1829 0 0 1782 0 0 1777 0 0 1785 0
Flt Permitted 0.990 0.982 0.853 0.706
Satd. Flow (perm) 0 1813 0 0 1753 0 0 1544 0 0 1305 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 20 23 2
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 566.3
Travel Time (s) 24.6 25.5 30.7 34.0
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 4% 0% 8% 5% 4% 0% 0% 8% 0% 15% 0%
Adj. Flow (vph) 8 428 30 18 470 111 82 79 53 37 10 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 466 0 0 599 0 0 214 0 0 49 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 30.5 30.5 11.9 11.9
Actuated g/C Ratio 0.56 0.56 0.22 0.22
v/c Ratio 0.46 0.60 0.60 0.17
Control Delay 9.7 11.9 23.8 17.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.7 11.9 23.8 17.0
LOS A B C B
Approach Delay 9.7 11.9 23.8 17.0
Approach LOS A B C B
Queue Length 50th (m) 23.9 33.7 16.7 3.8
Queue Length 95th (m) 53.9 77.3 33.8 10.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Internal Link Dist (m) 386.1 401.7 487.6 542.3
Turn Bay Length (m)
Base Capacity (vph) 1018 991 554 697
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.46 0.60 0.39 0.07

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 54.5
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 13.2 Intersection LOS: B
Intersection Capacity Utilization 59.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 426 377 109 15 445 82 210 459 23 55 307 374
Future Volume (vph) 426 377 109 15 445 82 210 459 23 55 307 374
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98
Frt 0.966 0.850 0.993 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1775 0 1690 1865 1633 1706 1840 0 1722 1865 1555
Flt Permitted 0.222 0.338 0.327 0.187
Satd. Flow (perm) 418 1775 0 601 1865 1633 587 1840 0 339 1865 1522
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 117 3 329
Link Speed (k/h) 60 60 60 60
Link Distance (m) 223.8 410.1 303.1 493.1
Travel Time (s) 13.4 24.6 18.2 29.6
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 5% 3% 8% 3% 0% 7% 3% 15% 6% 3% 5%
Adj. Flow (vph) 463 410 118 16 484 89 228 499 25 60 334 407
Shared Lane Traffic (%)
Lane Group Flow (vph) 463 528 0 16 484 89 228 524 0 60 334 407
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 37.3 32.9 33.9 24.5 24.5 30.6 24.2 29.2 20.0 20.0
Actuated g/C Ratio 0.49 0.43 0.45 0.32 0.32 0.40 0.32 0.38 0.26 0.26
v/c Ratio 1.39 0.68 0.04 0.81 0.15 0.70 0.89 0.25 0.68 0.63
Control Delay 214.4 24.7 11.5 36.3 3.0 30.4 46.6 16.2 33.1 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 214.4 24.7 11.5 36.3 3.0 30.4 46.6 16.2 33.1 10.6
LOS F C B D A C D B C B
Approach Delay 113.3 30.6 41.7 20.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS F C D C
Queue Length 50th (m) ~81.7 63.3 1.3 71.8 0.0 22.9 82.6 5.4 46.1 9.3
Queue Length 95th (m) #166.5 #136.8 4.4 #118.8 6.3 #46.9 #148.1 12.6 74.8 36.1
Internal Link Dist (m) 199.8 386.1 279.1 469.1
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 333 779 376 698 685 325 617 241 623 728
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.39 0.68 0.04 0.69 0.13 0.70 0.85 0.25 0.54 0.56

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 76.1
Natural Cycle: 95
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.39
Intersection Signal Delay: 56.8 Intersection LOS: E
Intersection Capacity Utilization 94.3% ICU Level of Service F
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Intersection: 1: Watson Pkwy N & Starwood Drive

Movement EB EB NB SB

Directions Served L R L TR
Maximum Queue (m) 15.0 43.8 42.8 19.3
Average Queue (m) 3.6 20.9 18.2 6.1
95th Queue (m) 10.7 36.4 33.6 13.3
Link Distance (m) 276.4 194.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 84.0 82.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB

Directions Served LR TR L
Maximum Queue (m) 33.6 7.7 13.0
Average Queue (m) 14.3 1.4 3.2
95th Queue (m) 24.9 5.7 10.7
Link Distance (m) 543.7 194.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 71.2 92.3 46.8 21.6
Average Queue (m) 23.1 37.9 23.4 7.3
95th Queue (m) 51.4 70.6 38.8 17.6
Link Distance (m) 388.9 417.0 501.1 543.7
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 168.0 224.8 38.3 157.8 86.8 74.6 310.0 24.6 109.3 143.3
Average Queue (m) 167.9 216.5 3.6 77.3 18.1 74.3 298.3 9.4 42.2 73.7
95th Queue (m) 168.0 221.8 22.7 136.1 69.6 74.8 322.1 20.1 78.5 127.9
Link Distance (m) 209.8 388.9 292.3 463.8
Upstream Blk Time (%) 87 93
Queuing Penalty (veh) 0 0
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 100 3 26 94 9 0 5
Queuing Penalty (veh) 485 15 25 454 19 1 18

Network Summary

Network wide Queuing Penalty: 1017
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 61 8 436 79 12 146 107 167 24 138 501 35
Future Volume (vph) 61 8 436 79 12 146 107 167 24 138 501 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 0.0 0.0 82.0 45.7 45.7 45.7
Storage Lanes 0 1 0 0 1 0 1 1
Taper Length (m) 50.0 7.5 66.0 7.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.917 0.981 0.850
Flt Protected 0.958 0.984 0.950 0.950
Satd. Flow (prot) 0 1836 1601 0 1699 0 1807 1848 0 1789 1883 1633
Flt Permitted 0.958 0.984 0.950 0.950
Satd. Flow (perm) 0 1836 1601 0 1699 0 1807 1848 0 1789 1883 1633
Link Speed (k/h) 40 31 60 60
Link Distance (m) 375.9 190.4 258.9 212.4
Travel Time (s) 33.8 22.1 15.5 12.7
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 2% 2% 2% 1% 2% 2% 2% 2% 0%
Adj. Flow (vph) 66 9 474 86 13 159 116 182 26 150 545 38
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 75 474 0 258 0 116 208 0 150 545 38
Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 77.3% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (veh/h) 61 8 436 79 12 146 107 167 24 138 501 35
Future Volume (Veh/h) 61 8 436 79 12 146 107 167 24 138 501 35
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 66 9 474 86 13 159 116 182 26 150 545 38
Pedestrians 1
Lane Width (m) 3.7
Walking Speed (m/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1426 1286 546 1750 1311 195 584 208
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1426 1286 546 1750 1311 195 584 208
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 8 93 12 0 90 81 88 89
cM capacity (veh/h) 72 129 537 6 125 846 995 1363

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 75 474 258 116 208 150 545 38
Volume Left 66 0 86 116 0 150 0 0
Volume Right 0 474 159 0 26 0 0 38
cSH 76 537 18 995 1700 1363 1700 1700
Volume to Capacity 0.99 0.88 14.01 0.12 0.12 0.11 0.32 0.02
Queue Length 95th (m) 41.6 78.6 Err 3.1 0.0 2.9 0.0 0.0
Control Delay (s) 196.7 43.1 Err 9.1 0.0 8.0 0.0 0.0
Lane LOS F E F A A
Approach Delay (s) 64.1 Err 3.3 1.6
Approach LOS F F

Intersection Summary

Average Delay 1404.1
Intersection Capacity Utilization 77.3% ICU Level of Service D
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 23 30 142 19 84 351
Future Volume (vph) 23 30 142 19 84 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.923 0.984
Flt Protected 0.979 0.950
Satd. Flow (prot) 1736 0 1858 0 1772 1830
Flt Permitted 0.979 0.950
Satd. Flow (perm) 1736 0 1858 0 1772 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 206.3 212.4 210.8
Travel Time (s) 12.4 12.7 12.6
Confl. Peds. (#/hr) 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 3% 5%
Adj. Flow (vph) 25 33 154 21 91 382
Shared Lane Traffic (%)
Lane Group Flow (vph) 58 0 175 0 91 382
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 23 30 142 19 84 351
Future Volume (Veh/h) 23 30 142 19 84 351
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 25 33 154 21 91 382
Pedestrians 3 3 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 4.0 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 734 168 178
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 734 168 178
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 93 96 93
cM capacity (veh/h) 364 880 1391

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 58 175 91 382
Volume Left 25 0 91 0
Volume Right 33 21 0 0
cSH 546 1700 1391 1700
Volume to Capacity 0.11 0.10 0.07 0.22
Queue Length 95th (m) 2.8 0.0 1.7 0.0
Control Delay (s) 12.4 0.0 7.8 0.0
Lane LOS B A
Approach Delay (s) 12.4 0.0 1.5
Approach LOS B

Intersection Summary

Average Delay 2.0
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 3 367 71 50 443 49 27 7 14 199 53 11
Future Volume (vph) 3 367 71 50 443 49 27 7 14 199 53 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00
Frt 0.978 0.988 0.961 0.994
Flt Protected 0.995 0.973 0.964
Satd. Flow (prot) 0 1816 0 0 1795 0 0 1744 0 0 1785 0
Flt Permitted 0.997 0.923 0.785 0.745
Satd. Flow (perm) 0 1811 0 0 1666 0 0 1406 0 0 1376 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 9 15 4
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 356.4
Travel Time (s) 24.6 25.5 30.7 21.4
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 4% 0% 8% 5% 4% 0% 0% 8% 0% 15% 0%
Adj. Flow (vph) 3 399 77 54 482 53 29 8 15 216 58 12
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 479 0 0 589 0 0 52 0 0 286 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 29.3 29.3 16.6 16.6
Actuated g/C Ratio 0.51 0.51 0.29 0.29
v/c Ratio 0.52 0.70 0.13 0.72
Control Delay 13.2 18.6 11.7 29.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.2 18.6 11.7 29.0
LOS B B B C
Approach Delay 13.2 18.6 11.7 29.0
Approach LOS B B B C
Queue Length 50th (m) 30.7 44.2 2.9 27.3
Queue Length 95th (m) 70.9 #116.9 9.2 49.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Internal Link Dist (m) 386.1 401.7 487.6 332.4
Turn Bay Length (m)
Base Capacity (vph) 921 844 504 696
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.52 0.70 0.10 0.41

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 58
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 18.6 Intersection LOS: B
Intersection Capacity Utilization 87.8% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 167 314 131 35 409 35 84 108 23 111 515 417
Future Volume (vph) 167 314 131 35 409 35 84 108 23 111 515 417
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98
Frt 0.956 0.850 0.974 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1759 0 1690 1865 1633 1706 1773 0 1722 1865 1555
Flt Permitted 0.239 0.302 0.159 0.666
Satd. Flow (perm) 450 1759 0 537 1865 1633 285 1773 0 1204 1865 1522
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 117 13 379
Link Speed (k/h) 60 60 60 60
Link Distance (m) 409.2 410.1 450.6 240.2
Travel Time (s) 24.6 24.6 27.0 14.4
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 5% 3% 8% 3% 0% 7% 3% 15% 6% 3% 5%
Adj. Flow (vph) 182 341 142 38 445 38 91 117 25 121 560 453
Shared Lane Traffic (%)
Lane Group Flow (vph) 182 483 0 38 445 38 91 142 0 121 560 453
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 35.7 28.7 33.7 24.2 24.2 32.9 25.3 32.9 25.3 25.3
Actuated g/C Ratio 0.45 0.37 0.43 0.31 0.31 0.42 0.32 0.42 0.32 0.32
v/c Ratio 0.56 0.73 0.12 0.78 0.07 0.40 0.25 0.22 0.93 0.61
Control Delay 20.0 30.2 12.3 35.4 0.2 19.0 21.1 15.0 53.3 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.0 30.2 12.3 35.4 0.2 19.0 21.1 15.0 53.3 8.9
LOS C C B D A B C B D A
Approach Delay 27.4 31.2 20.3 31.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS C C C C
Queue Length 50th (m) 16.4 67.7 3.2 64.2 0.0 8.6 16.0 11.6 ~92.4 9.0
Queue Length 95th (m) 28.6 #118.6 8.1 98.3 0.0 17.5 30.8 22.2 #160.4 37.5
Internal Link Dist (m) 385.2 386.1 426.6 216.2
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 325 660 338 672 663 228 578 544 600 746
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.73 0.11 0.66 0.06 0.40 0.25 0.22 0.93 0.61

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 78.5
Natural Cycle: 85
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 29.3 Intersection LOS: C
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 9 17 199 3 0 903
Future Volume (vph) 9 17 199 3 0 903
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.913 0.998
Flt Protected 0.982
Satd. Flow (prot) 1689 0 1880 0 0 1883
Flt Permitted 0.982
Satd. Flow (perm) 1689 0 1880 0 0 1883
Link Speed (k/h) 31 60 60
Link Distance (m) 232.6 240.2 258.9
Travel Time (s) 27.0 14.4 15.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 18 216 3 0 982
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 0 219 0 0 982
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 9 17 199 3 0 903
Future Volume (Veh/h) 9 17 199 3 0 903
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 10 18 216 3 0 982
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 240
pX, platoon unblocked
vC, conflicting volume 1200 218 219
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1200 218 219
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 98 100
cM capacity (veh/h) 205 822 1350

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 28 219 982
Volume Left 10 0 0
Volume Right 18 3 0
cSH 396 1700 1350
Volume to Capacity 0.07 0.13 0.00
Queue Length 95th (m) 1.8 0.0 0.0
Control Delay (s) 14.8 0.0 0.0
Lane LOS B
Approach Delay (s) 14.8 0.0 0.0
Approach LOS B

Intersection Summary

Average Delay 0.3
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 0 37 4 45 110 0
Future Volume (vph) 0 37 4 45 110 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.996
Satd. Flow (prot) 1629 0 0 1876 1883 0
Flt Permitted 0.996
Satd. Flow (perm) 1629 0 0 1876 1883 0
Link Speed (k/h) 31 60 60
Link Distance (m) 143.5 356.4 206.3
Travel Time (s) 16.7 21.4 12.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 40 4 49 120 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 40 0 0 53 120 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 15.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 0 37 4 45 110 0
Future Volume (Veh/h) 0 37 4 45 110 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 40 4 49 120 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 356
pX, platoon unblocked
vC, conflicting volume 177 120 120
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 177 120 120
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100
cM capacity (veh/h) 811 931 1468

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 40 53 120
Volume Left 0 4 0
Volume Right 40 0 0
cSH 931 1468 1700
Volume to Capacity 0.04 0.00 0.07
Queue Length 95th (m) 1.1 0.1 0.0
Control Delay (s) 9.0 0.6 0.0
Lane LOS A A
Approach Delay (s) 9.0 0.6 0.0
Approach LOS A

Intersection Summary

Average Delay 1.8
Intersection Capacity Utilization 15.8% ICU Level of Service A
Analysis Period (min) 15
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Intersection: 1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Movement EB EB WB NB NB SB SB SB

Directions Served LT R LTR L TR L T R
Maximum Queue (m) 374.2 373.9 193.8 23.3 4.3 24.4 27.7 6.2
Average Queue (m) 340.7 361.2 183.0 9.2 0.7 7.5 4.6 3.1
95th Queue (m) 471.3 400.5 204.3 19.1 2.8 18.4 16.9 7.5
Link Distance (m) 361.7 361.7 179.9 235.7 194.5
Upstream Blk Time (%) 81 91 94
Queuing Penalty (veh) 0 0 0
Storage Bay Dist (m) 82.0 45.7 45.7
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB

Directions Served LR TR L
Maximum Queue (m) 16.8 6.3 16.7
Average Queue (m) 7.8 1.8 3.7
95th Queue (m) 14.6 6.3 11.9
Link Distance (m) 185.8 194.5
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 90.4 238.4 17.5 55.4
Average Queue (m) 35.1 104.1 7.1 30.5
95th Queue (m) 66.9 252.4 16.1 48.9
Link Distance (m) 390.4 417.1 501.1 339.2
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 39.2 116.1 33.2 129.7 13.0 45.9 44.0 46.7 121.9 90.8
Average Queue (m) 22.3 53.5 7.9 65.7 5.5 20.3 19.6 13.5 60.9 40.5
95th Queue (m) 36.9 95.7 20.6 115.1 12.2 37.9 36.1 32.4 98.9 77.6
Link Distance (m) 395.1 390.4 439.6 215.2
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 7 0 16 1 1
Queuing Penalty (veh) 11 0 11 5 5

Intersection: 5: Watson Pkwy N & West Site Access

Movement WB NB

Directions Served LR TR
Maximum Queue (m) 15.2 4.9
Average Queue (m) 5.7 0.2
95th Queue (m) 13.1 2.2
Link Distance (m) 219.9 215.2
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: Watson Rd N & East Site Access

Movement EB NB

Directions Served LR LT
Maximum Queue (m) 13.5 1.4
Average Queue (m) 7.1 0.0
95th Queue (m) 14.1 1.0
Link Distance (m) 135.0 339.2
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 32
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 21 16 271 108 20 118 385 492 114 175 269 62
Future Volume (vph) 21 16 271 108 20 118 385 492 114 175 269 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 0.0 0.0 82.0 45.7 45.7 45.7
Storage Lanes 0 1 0 0 1 0 1 1
Taper Length (m) 50.0 7.5 66.0 7.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.935 0.972 0.850
Flt Protected 0.972 0.979 0.950 0.950
Satd. Flow (prot) 0 1852 1601 0 1724 0 1772 1590 0 1789 1830 1445
Flt Permitted 0.972 0.979 0.950 0.950
Satd. Flow (perm) 0 1852 1601 0 1724 0 1772 1590 0 1789 1830 1445
Link Speed (k/h) 40 50 60 60
Link Distance (m) 375.9 190.4 258.9 212.4
Travel Time (s) 33.8 13.7 15.5 12.7
Confl. Peds. (#/hr) 5 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 2% 2% 2% 3% 21% 2% 2% 5% 13%
Adj. Flow (vph) 23 17 295 117 22 128 418 535 124 190 292 67
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 40 295 0 267 0 418 659 0 190 292 67
Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (veh/h) 21 16 271 108 20 118 385 492 114 175 269 62
Future Volume (Veh/h) 21 16 271 108 20 118 385 492 114 175 269 62
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 23 17 295 117 22 128 418 535 124 190 292 67
Pedestrians 3 5
Lane Width (m) 3.7 3.7
Walking Speed (m/s) 1.2 1.2
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 2190 2170 295 2408 2175 602 362 659
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2190 2170 295 2408 2175 602 362 659
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 29 60 0 8 74 65 80
cM capacity (veh/h) 3 24 742 4 24 497 1188 929

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 40 295 267 418 659 190 292 67
Volume Left 23 0 117 418 0 190 0 0
Volume Right 0 295 128 0 124 0 0 67
cSH 5 742 9 1188 1700 929 1700 1700
Volume to Capacity 7.76 0.40 31.36 0.35 0.39 0.20 0.17 0.04
Queue Length 95th (m) Err 15.1 Err 12.7 0.0 6.0 0.0 0.0
Control Delay (s) Err 13.0 Err 9.7 0.0 9.9 0.0 0.0
Lane LOS F B F A A
Approach Delay (s) 1205.4 Err 3.8 3.4
Approach LOS F F

Intersection Summary

Average Delay 1382.2
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 43 128 425 14 42 244
Future Volume (vph) 43 128 425 14 42 244
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.899 0.996
Flt Protected 0.988 0.950
Satd. Flow (prot) 1706 0 1671 0 1825 1830
Flt Permitted 0.988 0.950
Satd. Flow (perm) 1706 0 1671 0 1825 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 206.3 212.4 210.8
Travel Time (s) 12.4 12.7 12.6
Confl. Peds. (#/hr) 1 1 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 15% 0% 0% 5%
Adj. Flow (vph) 47 139 462 15 46 265
Shared Lane Traffic (%)
Lane Group Flow (vph) 186 0 477 0 46 265
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 43 128 425 14 42 244
Future Volume (Veh/h) 43 128 425 14 42 244
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 47 139 462 15 46 265
Pedestrians 3 1 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 830 474 480
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 830 474 480
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 86 77 96
cM capacity (veh/h) 327 593 1090

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 186 477 46 265
Volume Left 47 0 46 0
Volume Right 139 15 0 0
cSH 492 1700 1090 1700
Volume to Capacity 0.38 0.28 0.04 0.16
Queue Length 95th (m) 13.8 0.0 1.0 0.0
Control Delay (s) 16.7 0.0 8.4 0.0
Lane LOS C A
Approach Delay (s) 16.7 0.0 1.2
Approach LOS C

Intersection Summary

Average Delay 3.6
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 7 394 28 17 432 141 75 73 49 34 9 2
Future Volume (vph) 7 394 28 17 432 141 75 73 49 34 9 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.991 0.968 0.967 0.994
Flt Protected 0.999 0.999 0.981 0.964
Satd. Flow (prot) 0 1713 0 0 1736 0 0 1365 0 0 1795 0
Flt Permitted 0.989 0.983 0.853 0.742
Satd. Flow (perm) 0 1696 0 0 1708 0 0 1187 0 0 1382 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 28 23 2
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 356.4
Travel Time (s) 24.6 25.5 30.7 21.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 100% 10% 2% 0% 5% 14% 45% 38% 9% 2% 5% 0%
Adj. Flow (vph) 8 428 30 18 470 153 82 79 53 37 10 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 466 0 0 641 0 0 214 0 0 49 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 30.5 30.5 13.9 13.9
Actuated g/C Ratio 0.54 0.54 0.25 0.25
v/c Ratio 0.51 0.68 0.69 0.14
Control Delay 11.6 15.4 28.8 15.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.6 15.4 28.8 15.8
LOS B B C B
Approach Delay 11.6 15.4 28.8 15.8
Approach LOS B B C B
Queue Length 50th (m) 28.0 42.9 17.5 3.7
Queue Length 95th (m) 59.7 #100.8 36.8 10.3
Internal Link Dist (m) 386.1 401.7 487.6 332.4
Turn Bay Length (m)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Base Capacity (vph) 919 936 415 712
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.51 0.68 0.52 0.07

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 56.5
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 16.2 Intersection LOS: B
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 515 377 109 15 445 82 210 497 23 55 337 464
Future Volume (vph) 515 377 109 15 445 82 210 497 23 55 337 464
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.966 0.850 0.993 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 1769 0 1393 1847 1328 1630 1708 0 1738 1883 1570
Flt Permitted 0.215 0.327 0.294 0.176
Satd. Flow (perm) 397 1769 0 480 1847 1328 504 1708 0 322 1883 1570
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 117 3 325
Link Speed (k/h) 60 60 60 60
Link Distance (m) 409.2 410.1 450.6 240.2
Travel Time (s) 24.6 24.6 27.0 14.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 31% 4% 23% 12% 11% 27% 5% 2% 4%
Adj. Flow (vph) 560 410 118 16 484 89 228 540 25 60 366 504
Shared Lane Traffic (%)
Lane Group Flow (vph) 560 528 0 16 484 89 228 565 0 60 366 504
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 37.2 32.9 34.0 24.6 24.6 31.9 25.5 30.5 21.4 21.4
Actuated g/C Ratio 0.48 0.43 0.44 0.32 0.32 0.41 0.33 0.39 0.28 0.28
v/c Ratio 1.78 0.69 0.06 0.82 0.18 0.77 1.00 0.25 0.70 0.75
Control Delay 383.1 25.5 11.7 38.2 3.2 37.4 68.7 16.3 33.7 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 383.1 25.5 11.7 38.2 3.2 37.4 68.7 16.3 33.7 17.2
LOS F C B D A D E B C B
Approach Delay 209.5 32.2 59.7 23.7
Approach LOS F C E C
Queue Length 50th (m) ~125.5 63.4 1.3 72.0 0.0 23.3 ~106.7 5.5 52.0 23.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Length 95th (m) #206.5 #137.9 4.5 #119.9 6.3 #54.3 #171.6 12.5 82.6 62.8
Internal Link Dist (m) 385.2 386.1 426.6 216.2
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 314 762 299 675 560 296 565 237 615 731
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.78 0.69 0.05 0.72 0.16 0.77 1.00 0.25 0.60 0.69

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 77.4
Natural Cycle: 125
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.78
Intersection Signal Delay: 93.0 Intersection LOS: F
Intersection Capacity Utilization 101.2% ICU Level of Service G
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 12 14 732 13 0 584
Future Volume (vph) 12 14 732 13 0 584
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.928 0.998
Flt Protected 0.977
Satd. Flow (prot) 1708 0 1880 0 0 1883
Flt Permitted 0.977
Satd. Flow (perm) 1708 0 1880 0 0 1883
Link Speed (k/h) 50 50 50
Link Distance (m) 232.6 240.2 258.9
Travel Time (s) 16.7 17.3 18.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 15 796 14 0 635
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 0 810 0 0 635
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2030 Future Total PM
5: Watson Pkwy N & West Site Access

Synchro 11 Light Report
Page 10

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 12 14 732 13 0 584
Future Volume (Veh/h) 12 14 732 13 0 584
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 13 15 796 14 0 635
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 240
pX, platoon unblocked 0.63 0.63 0.63
vC, conflicting volume 1438 803 810
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1402 396 407
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 87 96 100
cM capacity (veh/h) 97 412 727

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 28 810 635
Volume Left 13 0 0
Volume Right 15 14 0
cSH 165 1700 727
Volume to Capacity 0.17 0.48 0.00
Queue Length 95th (m) 4.7 0.0 0.0
Control Delay (s) 31.3 0.0 0.0
Lane LOS D
Approach Delay (s) 31.3 0.0 0.0
Approach LOS D

Intersection Summary

Average Delay 0.6
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 0 0 39 157 64 0
Future Volume (vph) 0 0 39 157 64 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected 0.990
Satd. Flow (prot) 1883 0 0 1865 1883 0
Flt Permitted 0.990
Satd. Flow (perm) 1883 0 0 1865 1883 0
Link Speed (k/h) 50 50 50
Link Distance (m) 143.5 356.4 206.3
Travel Time (s) 10.3 25.7 14.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 42 171 70 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 213 70 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 20.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 0 0 39 157 64 0
Future Volume (Veh/h) 0 0 39 157 64 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 42 171 70 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 356
pX, platoon unblocked
vC, conflicting volume 325 70 70
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 325 70 70
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 97
cM capacity (veh/h) 651 993 1531

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 213 70
Volume Left 0 42 0
Volume Right 0 0 0
cSH 1700 1531 1700
Volume to Capacity 0.04 0.03 0.04
Queue Length 95th (m) 0.0 0.7 0.0
Control Delay (s) 0.0 1.6 0.0
Lane LOS A A
Approach Delay (s) 0.0 1.6 0.0
Approach LOS A

Intersection Summary

Average Delay 1.2
Intersection Capacity Utilization 20.4% ICU Level of Service A
Analysis Period (min) 15
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Intersection: 1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Movement EB EB WB NB NB SB SB SB

Directions Served LT R LTR L TR L T R
Maximum Queue (m) 34.3 42.8 192.8 35.5 3.4 26.6 11.3 7.5
Average Queue (m) 9.6 20.7 165.5 13.9 0.1 11.5 0.5 1.0
95th Queue (m) 23.5 36.2 227.3 26.8 2.0 21.3 4.2 4.8
Link Distance (m) 361.7 361.7 179.9 235.7 194.5
Upstream Blk Time (%) 68
Queuing Penalty (veh) 0
Storage Bay Dist (m) 82.0 45.7 45.7
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB SB

Directions Served LR TR L T
Maximum Queue (m) 30.9 4.4 11.6 1.8
Average Queue (m) 13.2 0.1 3.3 0.1
95th Queue (m) 22.5 3.1 10.4 1.3
Link Distance (m) 185.8 194.5 205.2
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 73.4 79.7 66.9 21.2
Average Queue (m) 19.9 39.0 32.1 7.1
95th Queue (m) 48.3 68.0 56.2 16.8
Link Distance (m) 390.4 417.1 501.1 339.2
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 168.0 413.0 41.9 146.4 70.7 74.6 422.0 20.2 91.1 110.9
Average Queue (m) 167.9 403.3 4.3 70.5 18.9 69.4 305.9 9.0 43.3 51.4
95th Queue (m) 167.9 410.2 24.2 122.0 55.8 91.7 537.9 17.8 76.6 96.5
Link Distance (m) 395.1 390.4 439.6 215.2
Upstream Blk Time (%) 98 23
Queuing Penalty (veh) 0 0
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 100 1 16 42 35 0 2
Queuing Penalty (veh) 484 6 16 220 74 1 8

Intersection: 5: Watson Pkwy N & West Site Access

Movement WB

Directions Served LR
Maximum Queue (m) 16.3
Average Queue (m) 5.8
95th Queue (m) 14.3
Link Distance (m) 219.9
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: Watson Rd N & East Site Access

Movement NB

Directions Served LT
Maximum Queue (m) 7.4
Average Queue (m) 0.9
95th Queue (m) 5.2
Link Distance (m) 339.2
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 809
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 68 474 117 184 553 38
Future Volume (vph) 68 474 117 184 553 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 82.0 45.7
Storage Lanes 1 1 1 0
Taper Length (m) 50.0 66.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.991
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 1601 1772 1588 1804 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1825 1601 1772 1588 1804 0
Link Speed (k/h) 40 60 60
Link Distance (m) 290.7 493.1 212.4
Travel Time (s) 26.2 29.6 12.7
Confl. Peds. (#/hr) 5 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 3% 21% 5% 13%
Adj. Flow (vph) 74 515 127 200 601 41
Shared Lane Traffic (%)
Lane Group Flow (vph) 74 515 127 200 642 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 68 474 117 184 553 38
Future Volume (Veh/h) 68 474 117 184 553 38
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 74 515 127 200 601 41
Pedestrians 3 5
Lane Width (m) 3.7 3.7
Walking Speed (m/s) 1.2 1.2
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1084 624 645
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1084 624 645
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 64 0 86
cM capacity (veh/h) 208 484 933

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1

Volume Total 74 515 127 200 642
Volume Left 74 0 127 0 0
Volume Right 0 515 0 0 41
cSH 208 484 933 1700 1700
Volume to Capacity 0.36 1.06 0.14 0.12 0.38
Queue Length 95th (m) 12.0 126.2 3.7 0.0 0.0
Control Delay (s) 31.6 88.4 9.5 0.0 0.0
Lane LOS D F A
Approach Delay (s) 81.2 3.7 0.0
Approach LOS F

Intersection Summary

Average Delay 31.5
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15



Lanes, Volumes, Timings 2035 Future Background AM 
2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Synchro 11 Light Report
Page 3

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 26 30 142 21 84 351
Future Volume (vph) 26 30 142 21 84 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.927 0.982
Flt Protected 0.978 0.950
Satd. Flow (prot) 1742 0 1669 0 1825 1830
Flt Permitted 0.978 0.950
Satd. Flow (perm) 1742 0 1669 0 1825 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 566.3 212.4 124.2
Travel Time (s) 34.0 12.7 7.5
Confl. Peds. (#/hr) 1 1 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 15% 0% 0% 5%
Adj. Flow (vph) 28 33 154 23 91 382
Shared Lane Traffic (%)
Lane Group Flow (vph) 61 0 177 0 91 382
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 26 30 142 21 84 351
Future Volume (Veh/h) 26 30 142 21 84 351
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 28 33 154 23 91 382
Pedestrians 3 1 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 734 170 180
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 734 170 180
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 92 96 94
cM capacity (veh/h) 364 877 1404

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 61 177 91 382
Volume Left 28 0 91 0
Volume Right 33 23 0 0
cSH 532 1700 1404 1700
Volume to Capacity 0.11 0.10 0.06 0.22
Queue Length 95th (m) 3.0 0.0 1.6 0.0
Control Delay (s) 12.6 0.0 7.7 0.0
Lane LOS B A
Approach Delay (s) 12.6 0.0 1.5
Approach LOS B

Intersection Summary

Average Delay 2.1
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 3 403 77 55 489 50 30 8 16 179 59 12
Future Volume (vph) 3 403 77 55 489 50 30 8 16 179 59 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.978 0.989 0.961 0.994
Flt Protected 0.995 0.973 0.965
Satd. Flow (prot) 0 1720 0 0 1796 0 0 1345 0 0 1796 0
Flt Permitted 0.997 0.914 0.781 0.750
Satd. Flow (perm) 0 1715 0 0 1649 0 0 1080 0 0 1396 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 8 17 4
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 566.3
Travel Time (s) 24.6 25.5 30.7 34.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 100% 10% 2% 0% 5% 14% 45% 38% 9% 2% 5% 0%
Adj. Flow (vph) 3 438 84 60 532 54 33 9 17 195 64 13
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 525 0 0 646 0 0 59 0 0 272 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 29.2 29.2 15.8 15.8
Actuated g/C Ratio 0.51 0.51 0.28 0.28
v/c Ratio 0.59 0.76 0.19 0.70
Control Delay 14.2 20.9 13.0 28.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 14.2 20.9 13.0 28.3
LOS B C B C
Approach Delay 14.2 20.9 13.0 28.3
Approach LOS B C B C
Queue Length 50th (m) 34.4 49.6 3.4 25.5
Queue Length 95th (m) 80.0 #131.5 10.5 46.7
Internal Link Dist (m) 386.1 401.7 487.6 542.3
Turn Bay Length (m)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Base Capacity (vph) 886 848 389 716
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.59 0.76 0.15 0.38

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 57.1
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 19.6 Intersection LOS: B
Intersection Capacity Utilization 91.5% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 150 346 144 39 452 39 93 120 26 119 542 381
Future Volume (vph) 150 346 144 39 452 39 93 120 26 119 542 381
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.956 0.850 0.973 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 1757 0 1393 1847 1328 1630 1642 0 1738 1883 1570
Flt Permitted 0.193 0.241 0.159 0.657
Satd. Flow (perm) 357 1757 0 353 1847 1328 273 1642 0 1202 1883 1570
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 117 13 351
Link Speed (k/h) 60 60 60 60
Link Distance (m) 223.8 410.1 303.1 493.1
Travel Time (s) 13.4 24.6 18.2 29.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 31% 4% 23% 12% 11% 27% 5% 2% 4%
Adj. Flow (vph) 163 376 157 42 491 42 101 130 28 129 589 414
Shared Lane Traffic (%)
Lane Group Flow (vph) 163 533 0 42 491 42 101 158 0 129 589 414
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 36.3 29.3 34.6 25.0 25.0 32.9 25.2 32.9 25.2 25.2
Actuated g/C Ratio 0.46 0.37 0.44 0.32 0.32 0.42 0.32 0.42 0.32 0.32
v/c Ratio 0.57 0.80 0.17 0.85 0.08 0.47 0.30 0.24 0.98 0.56
Control Delay 20.9 34.2 13.3 40.7 0.3 21.2 22.2 15.4 63.6 8.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.9 34.2 13.3 40.7 0.3 21.2 22.2 15.4 63.6 8.2
LOS C C B D A C C B E A
Approach Delay 31.1 35.7 21.8 37.8
Approach LOS C D C D
Queue Length 50th (m) 14.6 78.9 3.5 73.3 0.0 9.6 18.4 12.5 ~108.0 7.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Length 95th (m) 25.9 #138.8 8.8 #122.7 0.0 19.2 34.6 23.4 #170.3 32.8
Internal Link Dist (m) 199.8 386.1 279.1 469.1
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 288 667 249 659 549 216 531 539 600 739
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.80 0.17 0.75 0.08 0.47 0.30 0.24 0.98 0.56

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 79.2
Natural Cycle: 85
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 34.0 Intersection LOS: C
Intersection Capacity Utilization 82.4% ICU Level of Service E
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Intersection: 1: Watson Pkwy N & Starwood Drive

Movement EB EB NB NB SB

Directions Served L R L T TR
Maximum Queue (m) 133.8 204.0 28.8 1.8 19.6
Average Queue (m) 44.7 117.2 12.4 0.1 1.6
95th Queue (m) 136.9 256.8 24.3 1.3 10.5
Link Distance (m) 276.4 463.8 194.0
Upstream Blk Time (%) 13
Queuing Penalty (veh) 0
Storage Bay Dist (m) 84.0 82.0
Storage Blk Time (%) 41
Queuing Penalty (veh) 28

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB

Directions Served LR TR L
Maximum Queue (m) 15.4 1.8 11.8
Average Queue (m) 7.1 0.1 3.5
95th Queue (m) 13.0 1.3 10.7
Link Distance (m) 543.7 194.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 84.6 247.8 35.3 53.6
Average Queue (m) 38.6 78.2 10.8 28.1
95th Queue (m) 71.2 177.0 25.8 46.7
Link Distance (m) 388.9 417.0 501.1 543.7
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 39.1 126.5 71.3 140.4 62.8 46.5 52.5 63.7 188.1 83.3
Average Queue (m) 20.1 59.9 11.4 70.0 7.5 19.1 22.5 27.4 106.5 49.3
95th Queue (m) 34.2 103.3 38.8 116.7 33.0 35.9 41.7 101.8 250.0 123.4
Link Distance (m) 209.8 388.9 292.3 463.8
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 7 17 0 0 14
Queuing Penalty (veh) 11 13 0 0 70

Network Summary

Network wide Queuing Penalty: 121
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 23 294 423 528 297 67
Future Volume (vph) 23 294 423 528 297 67
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 82.0 45.7
Storage Lanes 1 1 1 0
Taper Length (m) 50.0 66.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.975
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 1601 1807 1883 1843 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1825 1601 1807 1883 1843 0
Link Speed (k/h) 40 60 60
Link Distance (m) 290.7 493.1 212.4
Travel Time (s) 26.2 29.6 12.7
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 1% 2% 2% 0%
Adj. Flow (vph) 25 320 460 574 323 73
Shared Lane Traffic (%)
Lane Group Flow (vph) 25 320 460 574 396 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 56.5% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 23 294 423 528 297 67
Future Volume (Veh/h) 23 294 423 528 297 67
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 25 320 460 574 323 73
Pedestrians 1
Lane Width (m) 3.7
Walking Speed (m/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1854 360 397
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1854 360 397
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 50 53 61
cM capacity (veh/h) 50 684 1167

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1

Volume Total 25 320 460 574 396
Volume Left 25 0 460 0 0
Volume Right 0 320 0 0 73
cSH 50 684 1167 1700 1700
Volume to Capacity 0.50 0.47 0.39 0.34 0.23
Queue Length 95th (m) 14.9 19.8 15.1 0.0 0.0
Control Delay (s) 135.4 14.8 10.1 0.0 0.0
Lane LOS F B B
Approach Delay (s) 23.5 4.5 0.0
Approach LOS C

Intersection Summary

Average Delay 7.2
Intersection Capacity Utilization 56.5% ICU Level of Service B
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 47 128 425 16 42 244
Future Volume (vph) 47 128 425 16 42 244
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.901 0.995
Flt Protected 0.987 0.950
Satd. Flow (prot) 1708 0 1875 0 1772 1830
Flt Permitted 0.987 0.950
Satd. Flow (perm) 1708 0 1875 0 1772 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 566.3 212.4 124.2
Travel Time (s) 34.0 12.7 7.5
Confl. Peds. (#/hr) 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 3% 5%
Adj. Flow (vph) 51 139 462 17 46 265
Shared Lane Traffic (%)
Lane Group Flow (vph) 190 0 479 0 46 265
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 47 128 425 16 42 244
Future Volume (Veh/h) 47 128 425 16 42 244
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 51 139 462 17 46 265
Pedestrians 3 3 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 4.0 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 834 474 482
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 834 474 482
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 84 77 96
cM capacity (veh/h) 326 594 1075

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 190 479 46 265
Volume Left 51 0 46 0
Volume Right 139 17 0 0
cSH 486 1700 1075 1700
Volume to Capacity 0.39 0.28 0.04 0.16
Queue Length 95th (m) 14.5 0.0 1.1 0.0
Control Delay (s) 17.1 0.0 8.5 0.0
Lane LOS C A
Approach Delay (s) 17.1 0.0 1.3
Approach LOS C

Intersection Summary

Average Delay 3.7
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 8 433 30 18 477 112 83 80 54 37 9 2
Future Volume (vph) 8 433 30 18 477 112 83 80 54 37 9 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00
Frt 0.991 0.975 0.966 0.995
Flt Protected 0.999 0.998 0.981 0.963
Satd. Flow (prot) 0 1829 0 0 1782 0 0 1774 0 0 1788 0
Flt Permitted 0.988 0.979 0.852 0.691
Satd. Flow (perm) 0 1809 0 0 1748 0 0 1540 0 0 1281 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 20 24 2
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 566.3
Travel Time (s) 24.6 25.5 30.7 34.0
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 4% 0% 8% 5% 4% 0% 0% 8% 0% 15% 0%
Adj. Flow (vph) 9 471 33 20 518 122 90 87 59 40 10 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 513 0 0 660 0 0 236 0 0 52 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 29.6 29.6 12.7 12.7
Actuated g/C Ratio 0.55 0.55 0.23 0.23
v/c Ratio 0.52 0.69 0.63 0.17
Control Delay 11.1 15.0 24.1 16.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.1 15.0 24.1 16.7
LOS B B C B
Approach Delay 11.1 15.0 24.1 16.7
Approach LOS B B C B
Queue Length 50th (m) 28.7 41.4 18.9 4.0
Queue Length 95th (m) 64.6 #103.5 37.2 10.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Internal Link Dist (m) 386.1 401.7 487.6 542.3
Turn Bay Length (m)
Base Capacity (vph) 989 962 555 686
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.52 0.69 0.43 0.08

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 54.3
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 15.1 Intersection LOS: B
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd



Lanes, Volumes, Timings 2035 Future Background PM
4: Watson Pkwy S/Watson Pkwy N & York Rd

Synchro 11 Light Report
Page 7

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 456 416 119 17 491 90 231 507 26 58 339 399
Future Volume (vph) 456 416 119 17 491 90 231 507 26 58 339 399
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98
Frt 0.967 0.850 0.993 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1777 0 1690 1865 1633 1706 1840 0 1722 1865 1555
Flt Permitted 0.157 0.228 0.315 0.169
Satd. Flow (perm) 296 1777 0 406 1865 1633 565 1840 0 306 1865 1522
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18 117 3 302
Link Speed (k/h) 60 60 60 60
Link Distance (m) 223.8 410.1 303.1 493.1
Travel Time (s) 13.4 24.6 18.2 29.6
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 5% 3% 8% 3% 0% 7% 3% 15% 6% 3% 5%
Adj. Flow (vph) 496 452 129 18 534 98 251 551 28 63 368 434
Shared Lane Traffic (%)
Lane Group Flow (vph) 496 581 0 18 534 98 251 579 0 63 368 434
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 37.7 32.0 34.9 25.6 25.6 32.9 25.2 32.1 23.0 23.0
Actuated g/C Ratio 0.47 0.40 0.44 0.32 0.32 0.41 0.32 0.40 0.29 0.29
v/c Ratio 1.83 0.80 0.06 0.90 0.16 0.79 0.99 0.27 0.69 0.66
Control Delay 406.5 33.5 11.8 46.1 3.8 37.8 66.9 16.8 33.1 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 406.5 33.5 11.8 46.1 3.8 37.8 66.9 16.8 33.1 13.6
LOS F C B D A D E B C B
Approach Delay 205.3 38.8 58.1 22.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS F D E C
Queue Length 50th (m) ~106.9 73.1 1.5 82.1 0.0 26.5 ~106.7 5.9 53.3 16.8
Queue Length 95th (m) #170.4 #158.5 4.9 #138.5 7.8 #58.5 #169.7 13.0 83.4 48.7
Internal Link Dist (m) 199.8 386.1 279.1 469.1
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 271 722 294 659 653 319 583 230 589 687
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.83 0.80 0.06 0.81 0.15 0.79 0.99 0.27 0.62 0.63

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 79.9
Natural Cycle: 115
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.83
Intersection Signal Delay: 91.7 Intersection LOS: F
Intersection Capacity Utilization 101.0% ICU Level of Service G
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Intersection: 1: Watson Pkwy N & Starwood Drive

Movement EB EB NB SB

Directions Served L R L TR
Maximum Queue (m) 18.7 53.9 56.5 22.1
Average Queue (m) 4.9 23.0 19.7 7.3
95th Queue (m) 15.0 40.8 39.9 15.4
Link Distance (m) 276.4 194.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 84.0 82.0
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB

Directions Served LR TR L
Maximum Queue (m) 32.8 6.3 10.0
Average Queue (m) 13.7 1.1 3.3
95th Queue (m) 24.8 4.8 10.0
Link Distance (m) 543.7 194.0
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 78.9 101.2 48.4 17.8
Average Queue (m) 22.7 41.5 23.6 6.8
95th Queue (m) 55.6 80.3 39.9 15.8
Link Distance (m) 388.9 417.0 501.1 543.7
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 168.0 224.3 88.4 228.0 106.8 74.6 308.0 184.9 304.2 162.0
Average Queue (m) 167.9 217.1 10.0 114.1 41.0 74.2 300.1 79.8 212.2 148.9
95th Queue (m) 168.1 222.9 56.2 220.3 125.8 76.6 306.5 223.3 368.7 196.9
Link Distance (m) 209.8 388.9 292.3 463.8
Upstream Blk Time (%) 87 96
Queuing Penalty (veh) 0 0
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 100 2 41 94 11 1 84
Queuing Penalty (veh) 535 9 44 502 26 3 334

Network Summary

Network wide Queuing Penalty: 1452



Lanes, Volumes, Timings 2035 Future Total AM 
1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Synchro 11 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 68 8 474 79 12 146 117 184 24 138 553 38
Future Volume (vph) 68 8 474 79 12 146 117 184 24 138 553 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 0.0 0.0 82.0 45.7 45.7 45.7
Storage Lanes 0 1 0 0 1 0 1 1
Taper Length (m) 50.0 7.5 66.0 7.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.917 0.983 0.850
Flt Protected 0.957 0.984 0.950 0.950
Satd. Flow (prot) 0 1835 1601 0 1699 0 1807 1851 0 1789 1883 1633
Flt Permitted 0.957 0.984 0.950 0.950
Satd. Flow (perm) 0 1835 1601 0 1699 0 1807 1851 0 1789 1883 1633
Link Speed (k/h) 40 31 60 60
Link Distance (m) 417.2 169.5 258.9 212.4
Travel Time (s) 37.5 19.7 15.5 12.7
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 2% 2% 2% 1% 2% 2% 2% 2% 0%
Adj. Flow (vph) 74 9 515 86 13 159 127 200 26 150 601 41
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 83 515 0 258 0 127 226 0 150 601 41
Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 82.4% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (veh/h) 68 8 474 79 12 146 117 184 24 138 553 38
Future Volume (Veh/h) 68 8 474 79 12 146 117 184 24 138 553 38
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 74 9 515 86 13 159 127 200 26 150 601 41
Pedestrians 1
Lane Width (m) 3.7
Walking Speed (m/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1522 1382 602 1888 1410 213 643 226
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1522 1382 602 1888 1410 213 643 226
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 92 0 0 88 81 87 89
cM capacity (veh/h) 59 111 499 0 106 827 946 1342

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 83 515 258 127 226 150 601 41
Volume Left 74 0 86 127 0 150 0 0
Volume Right 0 515 159 0 26 0 0 41
cSH 62 499 0 946 1700 1342 1700 1700
Volume to Capacity 1.33 1.03 Err 0.13 0.13 0.11 0.35 0.02
Queue Length 95th (m) 55.4 117.7 Err 3.7 0.0 3.0 0.0 0.0
Control Delay (s) 337.6 77.4 Err 9.4 0.0 8.0 0.0 0.0
Lane LOS F F F A A
Approach Delay (s) 113.6 Err 3.4 1.5
Approach LOS F F

Intersection Summary

Average Delay Err
Intersection Capacity Utilization 82.4% ICU Level of Service E
Analysis Period (min) 15



Lanes, Volumes, Timings 2035 Future Total AM 
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 26 30 142 21 84 351
Future Volume (vph) 26 30 142 21 84 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.927 0.982
Flt Protected 0.978 0.950
Satd. Flow (prot) 1742 0 1854 0 1772 1830
Flt Permitted 0.978 0.950
Satd. Flow (perm) 1742 0 1854 0 1772 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 206.3 212.4 309.3
Travel Time (s) 12.4 12.7 18.6
Confl. Peds. (#/hr) 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 3% 5%
Adj. Flow (vph) 28 33 154 23 91 382
Shared Lane Traffic (%)
Lane Group Flow (vph) 61 0 177 0 91 382
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 26 30 142 21 84 351
Future Volume (Veh/h) 26 30 142 21 84 351
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 28 33 154 23 91 382
Pedestrians 3 3 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 4.0 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 736 170 180
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 736 170 180
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 92 96 93
cM capacity (veh/h) 363 879 1388

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 61 177 91 382
Volume Left 28 0 91 0
Volume Right 33 23 0 0
cSH 532 1700 1388 1700
Volume to Capacity 0.11 0.10 0.07 0.22
Queue Length 95th (m) 3.0 0.0 1.7 0.0
Control Delay (s) 12.6 0.0 7.8 0.0
Lane LOS B A
Approach Delay (s) 12.6 0.0 1.5
Approach LOS B

Intersection Summary

Average Delay 2.1
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 3 403 77 55 489 54 30 8 16 216 59 12
Future Volume (vph) 3 403 77 55 489 54 30 8 16 216 59 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00
Frt 0.978 0.988 0.961 0.994
Flt Protected 0.995 0.973 0.964
Satd. Flow (prot) 0 1816 0 0 1795 0 0 1744 0 0 1784 0
Flt Permitted 0.997 0.913 0.775 0.741
Satd. Flow (perm) 0 1811 0 0 1647 0 0 1388 0 0 1368 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 9 17 4
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 356.4
Travel Time (s) 24.6 25.5 30.7 21.4
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 4% 0% 8% 5% 4% 0% 0% 8% 0% 15% 0%
Adj. Flow (vph) 3 438 84 60 532 59 33 9 17 235 64 13
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 525 0 0 651 0 0 59 0 0 312 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 29.3 29.3 18.1 18.1
Actuated g/C Ratio 0.49 0.49 0.30 0.30
v/c Ratio 0.58 0.80 0.14 0.74
Control Delay 15.2 24.5 11.5 29.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.2 24.5 11.5 29.7
LOS B C B C
Approach Delay 15.2 24.5 11.5 29.7
Approach LOS B C B C
Queue Length 50th (m) 37.3 55.5 3.3 30.6
Queue Length 95th (m) 85.9 #145.9 9.9 54.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Internal Link Dist (m) 386.1 401.7 487.6 332.4
Turn Bay Length (m)
Base Capacity (vph) 900 815 505 675
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.58 0.80 0.12 0.46

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 59.5
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 21.9 Intersection LOS: C
Intersection Capacity Utilization 95.1% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 177 346 144 39 452 39 93 120 26 119 566 445
Future Volume (vph) 177 346 144 39 452 39 93 120 26 119 566 445
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98
Frt 0.956 0.850 0.973 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1759 0 1690 1865 1633 1706 1771 0 1722 1865 1555
Flt Permitted 0.191 0.242 0.159 0.657
Satd. Flow (perm) 360 1759 0 430 1865 1633 285 1771 0 1188 1865 1522
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 117 13 350
Link Speed (k/h) 60 60 60 60
Link Distance (m) 365.4 410.1 438.0 240.2
Travel Time (s) 21.9 24.6 26.3 14.4
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 5% 3% 8% 3% 0% 7% 3% 15% 6% 3% 5%
Adj. Flow (vph) 192 376 157 42 491 42 101 130 28 129 615 484
Shared Lane Traffic (%)
Lane Group Flow (vph) 192 533 0 42 491 42 101 158 0 129 615 484
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 36.3 29.3 34.3 24.7 24.7 32.9 25.2 32.9 25.2 25.2
Actuated g/C Ratio 0.46 0.37 0.43 0.31 0.31 0.42 0.32 0.42 0.32 0.32
v/c Ratio 0.66 0.80 0.14 0.84 0.07 0.44 0.28 0.24 1.03 0.67
Control Delay 25.5 34.1 12.7 40.4 0.2 20.3 21.7 15.4 76.5 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.5 34.1 12.7 40.4 0.2 20.3 21.7 15.4 76.5 12.6
LOS C C B D A C C B E B
Approach Delay 31.8 35.4 21.2 44.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS C D C D
Queue Length 50th (m) 17.5 78.4 3.5 73.2 0.0 9.5 18.2 12.4 ~117.2 16.9
Queue Length 95th (m) #33.8 #138.7 8.7 #121.6 0.0 19.0 34.2 23.4 #181.5 52.8
Internal Link Dist (m) 341.4 386.1 414.0 216.2
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 292 668 301 666 659 227 574 534 595 723
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.80 0.14 0.74 0.06 0.44 0.28 0.24 1.03 0.67

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 79.1
Natural Cycle: 85
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 37.4 Intersection LOS: D
Intersection Capacity Utilization 85.2% ICU Level of Service E
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 9 17 199 3 0 903
Future Volume (vph) 9 17 199 3 0 903
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.913 0.998
Flt Protected 0.982
Satd. Flow (prot) 1689 0 1880 0 0 1883
Flt Permitted 0.982
Satd. Flow (perm) 1689 0 1880 0 0 1883
Link Speed (k/h) 31 60 60
Link Distance (m) 247.1 240.2 258.9
Travel Time (s) 28.7 14.4 15.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 18 216 3 0 982
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 0 219 0 0 982
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 9 17 199 3 0 903
Future Volume (Veh/h) 9 17 199 3 0 903
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 10 18 216 3 0 982
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 240
pX, platoon unblocked
vC, conflicting volume 1200 218 219
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1200 218 219
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 98 100
cM capacity (veh/h) 205 822 1350

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 28 219 982
Volume Left 10 0 0
Volume Right 18 3 0
cSH 396 1700 1350
Volume to Capacity 0.07 0.13 0.00
Queue Length 95th (m) 1.8 0.0 0.0
Control Delay (s) 14.8 0.0 0.0
Lane LOS B
Approach Delay (s) 14.8 0.0 0.0
Approach LOS B

Intersection Summary

Average Delay 0.3
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 0 37 4 45 110 0
Future Volume (vph) 0 37 4 45 110 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.996
Satd. Flow (prot) 1629 0 0 1876 1883 0
Flt Permitted 0.996
Satd. Flow (perm) 1629 0 0 1876 1883 0
Link Speed (k/h) 31 60 60
Link Distance (m) 157.8 356.4 206.3
Travel Time (s) 18.3 21.4 12.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 40 4 49 120 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 40 0 0 53 120 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 15.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 0 37 4 45 110 0
Future Volume (Veh/h) 0 37 4 45 110 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 40 4 49 120 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 356
pX, platoon unblocked
vC, conflicting volume 177 120 120
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 177 120 120
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100
cM capacity (veh/h) 811 931 1468

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 40 53 120
Volume Left 0 4 0
Volume Right 40 0 0
cSH 931 1468 1700
Volume to Capacity 0.04 0.00 0.07
Queue Length 95th (m) 1.1 0.1 0.0
Control Delay (s) 9.0 0.6 0.0
Lane LOS A A
Approach Delay (s) 9.0 0.6 0.0
Approach LOS A

Intersection Summary

Average Delay 1.8
Intersection Capacity Utilization 15.8% ICU Level of Service A
Analysis Period (min) 15
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Intersection: 1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Movement EB EB WB NB NB SB SB SB

Directions Served LT R LTR L TR L T R
Maximum Queue (m) 413.6 415.4 171.1 31.0 4.4 18.3 64.0 7.4
Average Queue (m) 397.8 406.3 160.1 9.4 0.8 6.4 34.1 2.7
95th Queue (m) 458.6 417.6 183.3 21.6 2.7 16.0 145.2 7.2
Link Distance (m) 403.0 403.0 158.7 235.1 194.2
Upstream Blk Time (%) 85 95 93 14
Queuing Penalty (veh) 0 0 0 53
Storage Bay Dist (m) 82.0 45.7 45.7
Storage Blk Time (%) 15
Queuing Penalty (veh) 26

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB SB

Directions Served LR TR L T
Maximum Queue (m) 52.4 6.4 16.6 61.6
Average Queue (m) 23.8 1.6 3.8 40.0
95th Queue (m) 101.4 5.9 12.3 207.0
Link Distance (m) 185.6 194.2 303.6
Upstream Blk Time (%) 3 12
Queuing Penalty (veh) 1 0
Storage Bay Dist (m) 38.0
Storage Blk Time (%) 14
Queuing Penalty (veh) 11

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 74.6 344.4 22.0 60.4
Average Queue (m) 35.9 207.6 8.6 32.4
95th Queue (m) 64.5 439.9 18.4 52.9
Link Distance (m) 390.4 417.1 501.1 339.4
Upstream Blk Time (%) 19
Queuing Penalty (veh) 0
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 70.1 165.5 69.4 192.6 39.3 50.9 53.7 118.0 160.2 136.5
Average Queue (m) 28.4 78.1 10.8 83.9 10.6 22.2 21.2 21.9 113.7 72.1
95th Queue (m) 75.7 155.5 42.0 173.0 47.4 42.1 39.9 79.8 205.1 140.2
Link Distance (m) 351.2 390.4 427.0 215.5
Upstream Blk Time (%) 16
Queuing Penalty (veh) 146
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 23 26 0 14 19
Queuing Penalty (veh) 41 20 0 77 127

Intersection: 5: Watson Pkwy N & West Site Access

Movement WB NB SB

Directions Served LR TR LT
Maximum Queue (m) 37.7 6.0 47.0
Average Queue (m) 13.4 0.3 37.4
95th Queue (m) 53.2 2.3 178.4
Link Distance (m) 233.8 215.5 235.1
Upstream Blk Time (%) 15
Queuing Penalty (veh) 169
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: Watson Rd N & East Site Access

Movement EB NB

Directions Served LR LT
Maximum Queue (m) 14.5 8.3
Average Queue (m) 7.0 0.7
95th Queue (m) 14.4 6.9
Link Distance (m) 149.1 339.4
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 673



Lanes, Volumes, Timings 2035 Future Total PM
1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Synchro 11 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 23 16 294 108 20 118 423 542 114 175 297 67
Future Volume (vph) 23 16 294 108 20 118 423 542 114 175 297 67
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 0.0 0.0 82.0 45.7 45.7 45.7
Storage Lanes 0 1 0 0 1 0 1 1
Taper Length (m) 50.0 7.5 66.0 7.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.935 0.974 0.850
Flt Protected 0.971 0.979 0.950 0.950
Satd. Flow (prot) 0 1850 1601 0 1724 0 1772 1590 0 1789 1830 1445
Flt Permitted 0.971 0.979 0.950 0.950
Satd. Flow (perm) 0 1850 1601 0 1724 0 1772 1590 0 1789 1830 1445
Link Speed (k/h) 40 50 60 60
Link Distance (m) 417.2 169.5 258.9 212.4
Travel Time (s) 37.5 12.2 15.5 12.7
Confl. Peds. (#/hr) 5 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 2% 2% 2% 3% 21% 2% 2% 5% 13%
Adj. Flow (vph) 25 17 320 117 22 128 460 589 124 190 323 73
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 42 320 0 267 0 460 713 0 190 323 73
Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 76.1% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2035 Future Total PM
1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Synchro 11 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (veh/h) 23 16 294 108 20 118 423 542 114 175 297 67
Future Volume (Veh/h) 23 16 294 108 20 118 423 542 114 175 297 67
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 25 17 320 117 22 128 460 589 124 190 323 73
Pedestrians 3 5
Lane Width (m) 3.7 3.7
Walking Speed (m/s) 1.2 1.2
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 2359 2339 326 2602 2350 656 399 713
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2359 2339 326 2602 2350 656 399 713
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 1 55 0 0 72 60 79
cM capacity (veh/h) 0 17 713 0 17 463 1151 887

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 42 320 267 460 713 190 323 73
Volume Left 25 0 117 460 0 190 0 0
Volume Right 0 320 128 0 124 0 0 73
cSH 0 713 1 1151 1700 887 1700 1700
Volume to Capacity Err 0.45 295.76 0.40 0.42 0.21 0.19 0.04
Queue Length 95th (m) Err 18.4 Err 15.4 0.0 6.4 0.0 0.0
Control Delay (s) Err 14.1 Err 10.2 0.0 10.2 0.0 0.0
Lane LOS F B F B B
Approach Delay (s) Err Err 4.0 3.3
Approach LOS F F

Intersection Summary

Average Delay Err
Intersection Capacity Utilization 76.1% ICU Level of Service D
Analysis Period (min) 15



Lanes, Volumes, Timings 2035 Future Total PM
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 47 128 425 16 42 244
Future Volume (vph) 47 128 425 16 42 244
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.901 0.995
Flt Protected 0.987 0.950
Satd. Flow (prot) 1708 0 1670 0 1825 1830
Flt Permitted 0.987 0.950
Satd. Flow (perm) 1708 0 1670 0 1825 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 206.3 212.4 309.3
Travel Time (s) 12.4 12.7 18.6
Confl. Peds. (#/hr) 1 1 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 15% 0% 0% 5%
Adj. Flow (vph) 51 139 462 17 46 265
Shared Lane Traffic (%)
Lane Group Flow (vph) 190 0 479 0 46 265
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 47 128 425 16 42 244
Future Volume (Veh/h) 47 128 425 16 42 244
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 51 139 462 17 46 265
Pedestrians 3 1 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 832 474 482
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 832 474 482
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 84 77 96
cM capacity (veh/h) 326 592 1088

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 190 479 46 265
Volume Left 51 0 46 0
Volume Right 139 17 0 0
cSH 486 1700 1088 1700
Volume to Capacity 0.39 0.28 0.04 0.16
Queue Length 95th (m) 14.5 0.0 1.0 0.0
Control Delay (s) 17.1 0.0 8.5 0.0
Lane LOS C A
Approach Delay (s) 17.1 0.0 1.3
Approach LOS C

Intersection Summary

Average Delay 3.7
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 8 433 30 18 477 151 83 80 54 37 9 2
Future Volume (vph) 8 433 30 18 477 151 83 80 54 37 9 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.991 0.968 0.966 0.995
Flt Protected 0.999 0.999 0.981 0.963
Satd. Flow (prot) 0 1712 0 0 1737 0 0 1365 0 0 1796 0
Flt Permitted 0.987 0.980 0.852 0.729
Satd. Flow (perm) 0 1692 0 0 1704 0 0 1185 0 0 1360 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 27 24 2
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 356.4
Travel Time (s) 24.6 25.5 30.7 21.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 100% 10% 2% 0% 5% 14% 45% 38% 9% 2% 5% 0%
Adj. Flow (vph) 9 471 33 20 518 164 90 87 59 40 10 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 513 0 0 702 0 0 236 0 0 52 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 29.6 29.6 15.0 15.0
Actuated g/C Ratio 0.52 0.52 0.26 0.26
v/c Ratio 0.58 0.78 0.71 0.14
Control Delay 13.4 19.9 29.4 15.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.4 19.9 29.4 15.6
LOS B B C B
Approach Delay 13.4 19.9 29.4 15.6
Approach LOS B B C B
Queue Length 50th (m) 34.8 54.5 19.9 4.0
Queue Length 95th (m) 68.4 #126.3 41.3 10.9
Internal Link Dist (m) 386.1 401.7 487.6 332.4
Turn Bay Length (m)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Base Capacity (vph) 887 903 414 699
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.58 0.78 0.57 0.07

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 56.7
Natural Cycle: 75
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 19.0 Intersection LOS: B
Intersection Capacity Utilization 66.1% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 545 416 119 17 491 90 231 545 26 58 369 489
Future Volume (vph) 545 416 119 17 491 90 231 545 26 58 369 489
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.967 0.850 0.993 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 1771 0 1393 1847 1328 1630 1708 0 1738 1883 1570
Flt Permitted 0.159 0.227 0.268 0.169
Satd. Flow (perm) 294 1771 0 333 1847 1328 460 1708 0 309 1883 1570
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18 117 3 298
Link Speed (k/h) 60 60 60 60
Link Distance (m) 365.4 410.1 438.0 240.2
Travel Time (s) 21.9 24.6 26.3 14.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 31% 4% 23% 12% 11% 27% 5% 2% 4%
Adj. Flow (vph) 592 452 129 18 534 98 251 592 28 63 401 532
Shared Lane Traffic (%)
Lane Group Flow (vph) 592 581 0 18 534 98 251 620 0 63 401 532
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 37.8 32.1 35.1 25.8 25.8 32.9 25.2 32.1 23.0 23.0
Actuated g/C Ratio 0.47 0.40 0.44 0.32 0.32 0.41 0.31 0.40 0.29 0.29
v/c Ratio 2.22 0.81 0.08 0.90 0.19 0.91 1.15 0.27 0.74 0.80
Control Delay 576.5 33.7 12.1 46.7 4.1 57.5 116.5 16.8 35.6 22.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 576.5 33.7 12.1 46.7 4.1 57.5 116.5 16.8 35.6 22.2
LOS F C B D A E F B D C
Approach Delay 307.6 39.3 99.5 27.3
Approach LOS F D F C
Queue Length 50th (m) ~142.3 73.2 1.5 82.5 0.0 26.7 ~128.7 5.9 59.3 35.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Length 95th (m) #209.9 #159.3 4.9 #139.6 7.9 #67.8 #193.2 13.0 91.5 #89.4
Internal Link Dist (m) 341.4 386.1 414.0 216.2
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 267 721 242 651 544 276 540 232 593 698
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 2.22 0.81 0.07 0.82 0.18 0.91 1.15 0.27 0.68 0.76

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 80.1
Natural Cycle: 145
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 2.22
Intersection Signal Delay: 135.6 Intersection LOS: F
Intersection Capacity Utilization 108.0% ICU Level of Service G
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 12 14 732 13 0 584
Future Volume (vph) 12 14 732 13 0 584
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.928 0.998
Flt Protected 0.977
Satd. Flow (prot) 1708 0 1880 0 0 1883
Flt Permitted 0.977
Satd. Flow (perm) 1708 0 1880 0 0 1883
Link Speed (k/h) 50 50 50
Link Distance (m) 247.1 240.2 258.9
Travel Time (s) 17.8 17.3 18.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 15 796 14 0 635
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 0 810 0 0 635
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 12 14 732 13 0 584
Future Volume (Veh/h) 12 14 732 13 0 584
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 13 15 796 14 0 635
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 240
pX, platoon unblocked 0.63 0.63 0.63
vC, conflicting volume 1438 803 810
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1401 386 397
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 87 96 100
cM capacity (veh/h) 97 414 727

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 28 810 635
Volume Left 13 0 0
Volume Right 15 14 0
cSH 164 1700 727
Volume to Capacity 0.17 0.48 0.00
Queue Length 95th (m) 4.7 0.0 0.0
Control Delay (s) 31.4 0.0 0.0
Lane LOS D
Approach Delay (s) 31.4 0.0 0.0
Approach LOS D

Intersection Summary

Average Delay 0.6
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 0 0 39 157 64 0
Future Volume (vph) 0 0 39 157 64 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected 0.990
Satd. Flow (prot) 1883 0 0 1865 1883 0
Flt Permitted 0.990
Satd. Flow (perm) 1883 0 0 1865 1883 0
Link Speed (k/h) 50 50 50
Link Distance (m) 157.8 356.4 206.3
Travel Time (s) 11.4 25.7 14.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 42 171 70 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 213 70 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 20.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 0 0 39 157 64 0
Future Volume (Veh/h) 0 0 39 157 64 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 42 171 70 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 356
pX, platoon unblocked
vC, conflicting volume 325 70 70
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 325 70 70
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 97
cM capacity (veh/h) 651 993 1531

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 213 70
Volume Left 0 42 0
Volume Right 0 0 0
cSH 1700 1531 1700
Volume to Capacity 0.04 0.03 0.04
Queue Length 95th (m) 0.0 0.7 0.0
Control Delay (s) 0.0 1.6 0.0
Lane LOS A A
Approach Delay (s) 0.0 1.6 0.0
Approach LOS A

Intersection Summary

Average Delay 1.2
Intersection Capacity Utilization 20.4% ICU Level of Service A
Analysis Period (min) 15
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Intersection: 1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Movement EB EB WB NB NB SB SB SB

Directions Served LT R LTR L TR L T R
Maximum Queue (m) 30.8 65.1 171.3 41.4 5.3 25.1 3.0 7.7
Average Queue (m) 10.3 25.7 161.8 14.7 0.2 11.5 0.1 1.4
95th Queue (m) 24.5 48.5 182.6 28.7 2.8 20.7 1.5 5.7
Link Distance (m) 403.0 403.0 158.7 235.1 194.2
Upstream Blk Time (%) 94
Queuing Penalty (veh) 0
Storage Bay Dist (m) 82.0 45.7 45.7
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB SB

Directions Served LR TR L T
Maximum Queue (m) 26.4 6.1 9.0 1.7
Average Queue (m) 12.9 0.2 2.8 0.1
95th Queue (m) 22.3 3.3 9.3 1.2
Link Distance (m) 185.6 194.2 303.6
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 59.4 93.3 67.3 21.3
Average Queue (m) 20.6 47.9 32.7 7.7
95th Queue (m) 45.8 83.8 57.6 17.1
Link Distance (m) 390.4 417.1 501.1 339.4
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 168.0 368.5 64.7 172.4 89.6 74.6 446.2 26.1 124.1 137.4
Average Queue (m) 167.9 359.9 6.7 90.0 23.5 71.9 414.5 10.8 56.0 68.7
95th Queue (m) 168.3 366.7 38.4 157.7 76.5 87.0 530.5 22.1 104.7 124.9
Link Distance (m) 351.2 390.4 427.0 215.5
Upstream Blk Time (%) 98 74
Queuing Penalty (veh) 0 0
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 100 1 30 53 37 0 6
Queuing Penalty (veh) 534 5 32 305 86 2 24

Intersection: 5: Watson Pkwy N & West Site Access

Movement WB

Directions Served LR
Maximum Queue (m) 13.5
Average Queue (m) 5.0
95th Queue (m) 12.5
Link Distance (m) 233.8
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: Watson Rd N & East Site Access

Movement NB

Directions Served LT
Maximum Queue (m) 8.5
Average Queue (m) 0.4
95th Queue (m) 3.8
Link Distance (m) 339.4
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 990
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 68 8 474 79 12 146 117 184 24 138 553 38
Future Volume (vph) 68 8 474 79 12 146 117 184 24 138 553 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 0.0 0.0 82.0 45.7 45.7 45.7
Storage Lanes 0 1 0 0 1 0 1 1
Taper Length (m) 50.0 7.5 66.0 7.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98
Frt 0.850 0.917 0.983 0.850
Flt Protected 0.957 0.984 0.950 0.950
Satd. Flow (prot) 0 1835 1601 0 1699 0 1807 1851 0 1789 1883 1633
Flt Permitted 0.558 0.857 0.185 0.617
Satd. Flow (perm) 0 1070 1601 0 1480 0 352 1851 0 1162 1883 1598
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 297 93 13 116
Link Speed (k/h) 40 31 60 60
Link Distance (m) 417.2 169.5 258.9 212.4
Travel Time (s) 37.5 19.7 15.5 12.7
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 2% 2% 2% 1% 2% 2% 2% 2% 0%
Adj. Flow (vph) 74 9 515 86 13 159 127 200 26 150 601 41
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 83 515 0 258 0 127 226 0 150 601 41
Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 2 6 6
Detector Phase 4 4 4 8 8 5 2 6 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 5.0 10.0 10.0 10.0 10.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 11.0 45.0 45.0 45.0 45.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 11.0 56.0 45.0 45.0 45.0
Total Split (%) 34.1% 34.1% 34.1% 34.1% 34.1% 12.9% 65.9% 52.9% 52.9% 52.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None None Min Min Min Min
Act Effct Green (s) 16.2 16.2 16.2 35.0 35.0 26.9 26.9 26.9
Actuated g/C Ratio 0.25 0.25 0.25 0.54 0.54 0.42 0.42 0.42
v/c Ratio 0.31 0.83 0.59 0.40 0.22 0.31 0.77 0.06
Control Delay 26.2 23.7 21.4 11.4 8.0 16.6 25.1 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.2 23.7 21.4 11.4 8.0 16.6 25.1 0.2
LOS C C C B A B C A
Approach Delay 24.0 21.4 9.2 22.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS C C A C
Queue Length 50th (m) 8.8 25.7 18.2 7.1 12.4 13.1 66.8 0.0
Queue Length 95th (m) 23.6 #86.9 47.3 16.2 26.1 28.4 116.2 0.0
Internal Link Dist (m) 393.2 145.5 234.9 188.4
Turn Bay Length (m) 82.0 45.7 45.7
Base Capacity (vph) 425 815 644 316 1425 747 1211 1069
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.63 0.40 0.40 0.16 0.20 0.50 0.04

Intersection Summary

Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 64.6
Natural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 20.3 Intersection LOS: C
Intersection Capacity Utilization 87.4% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 26 30 142 21 84 351
Future Volume (vph) 26 30 142 21 84 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.927 0.982
Flt Protected 0.978 0.950
Satd. Flow (prot) 1742 0 1854 0 1772 1830
Flt Permitted 0.978 0.950
Satd. Flow (perm) 1742 0 1854 0 1772 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 206.3 212.4 309.3
Travel Time (s) 12.4 12.7 18.6
Confl. Peds. (#/hr) 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 3% 5%
Adj. Flow (vph) 28 33 154 23 91 382
Shared Lane Traffic (%)
Lane Group Flow (vph) 61 0 177 0 91 382
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 26 30 142 21 84 351
Future Volume (Veh/h) 26 30 142 21 84 351
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 28 33 154 23 91 382
Pedestrians 3 3 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 4.0 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 212
pX, platoon unblocked
vC, conflicting volume 736 170 180
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 736 170 180
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 92 96 93
cM capacity (veh/h) 363 879 1388

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 61 177 91 382
Volume Left 28 0 91 0
Volume Right 33 23 0 0
cSH 532 1700 1388 1700
Volume to Capacity 0.11 0.10 0.07 0.22
Queue Length 95th (m) 3.0 0.0 1.7 0.0
Control Delay (s) 12.6 0.0 7.8 0.0
Lane LOS B A
Approach Delay (s) 12.6 0.0 1.5
Approach LOS B

Intersection Summary

Average Delay 2.1
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 3 403 77 55 489 54 30 8 16 216 59 12
Future Volume (vph) 3 403 77 55 489 54 30 8 16 216 59 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00
Frt 0.978 0.988 0.961 0.994
Flt Protected 0.995 0.973 0.964
Satd. Flow (prot) 0 1816 0 0 1795 0 0 1744 0 0 1784 0
Flt Permitted 0.997 0.913 0.775 0.741
Satd. Flow (perm) 0 1811 0 0 1647 0 0 1388 0 0 1368 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 9 17 4
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 356.4
Travel Time (s) 24.6 25.5 30.7 21.4
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 4% 0% 8% 5% 4% 0% 0% 8% 0% 15% 0%
Adj. Flow (vph) 3 438 84 60 532 59 33 9 17 235 64 13
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 525 0 0 651 0 0 59 0 0 312 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 29.3 29.3 18.1 18.1
Actuated g/C Ratio 0.49 0.49 0.30 0.30
v/c Ratio 0.58 0.80 0.14 0.74
Control Delay 15.2 24.5 11.5 29.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.2 24.5 11.5 29.7
LOS B C B C
Approach Delay 15.2 24.5 11.5 29.7
Approach LOS B C B C
Queue Length 50th (m) 37.3 55.5 3.3 30.6
Queue Length 95th (m) 85.9 #145.9 9.9 54.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Internal Link Dist (m) 386.1 401.7 487.6 332.4
Turn Bay Length (m)
Base Capacity (vph) 900 815 505 675
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.58 0.80 0.12 0.46

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 59.5
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 21.9 Intersection LOS: C
Intersection Capacity Utilization 95.1% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 177 346 144 39 452 39 93 120 26 119 566 445
Future Volume (vph) 177 346 144 39 452 39 93 120 26 119 566 445
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98
Frt 0.956 0.850 0.973 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1759 0 1690 1865 1633 1706 1771 0 1722 1865 1555
Flt Permitted 0.191 0.242 0.159 0.657
Satd. Flow (perm) 360 1759 0 430 1865 1633 285 1771 0 1188 1865 1522
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 117 13 350
Link Speed (k/h) 60 60 60 60
Link Distance (m) 365.4 410.1 438.0 240.2
Travel Time (s) 21.9 24.6 26.3 14.4
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 5% 3% 8% 3% 0% 7% 3% 15% 6% 3% 5%
Adj. Flow (vph) 192 376 157 42 491 42 101 130 28 129 615 484
Shared Lane Traffic (%)
Lane Group Flow (vph) 192 533 0 42 491 42 101 158 0 129 615 484
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 36.3 29.3 34.3 24.7 24.7 32.9 25.2 32.9 25.2 25.2
Actuated g/C Ratio 0.46 0.37 0.43 0.31 0.31 0.42 0.32 0.42 0.32 0.32
v/c Ratio 0.66 0.80 0.14 0.84 0.07 0.44 0.28 0.24 1.03 0.67
Control Delay 25.5 34.1 12.7 40.4 0.2 20.3 21.7 15.4 76.5 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.5 34.1 12.7 40.4 0.2 20.3 21.7 15.4 76.5 12.6
LOS C C B D A C C B E B
Approach Delay 31.8 35.4 21.2 44.9



Lanes, Volumes, Timings 2035 Future Total AM 
4: Watson Pkwy S/Watson Pkwy N & York Rd

Signalization of Watson Parkway at Starwood Drive/Site Access Synchro 11 Light Report
Page 8

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS C D C D
Queue Length 50th (m) 17.5 78.4 3.5 73.2 0.0 9.5 18.2 12.4 ~117.2 16.9
Queue Length 95th (m) #33.8 #138.7 8.7 #121.6 0.0 19.0 34.2 23.4 #181.5 52.8
Internal Link Dist (m) 341.4 386.1 414.0 216.2
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 292 668 301 666 659 227 574 534 595 723
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.80 0.14 0.74 0.06 0.44 0.28 0.24 1.03 0.67

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 79.1
Natural Cycle: 85
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 37.4 Intersection LOS: D
Intersection Capacity Utilization 85.2% ICU Level of Service E
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 9 17 199 3 0 903
Future Volume (vph) 9 17 199 3 0 903
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.913 0.998
Flt Protected 0.982
Satd. Flow (prot) 1689 0 1880 0 0 1883
Flt Permitted 0.982
Satd. Flow (perm) 1689 0 1880 0 0 1883
Link Speed (k/h) 31 60 60
Link Distance (m) 247.1 240.2 258.9
Travel Time (s) 28.7 14.4 15.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 18 216 3 0 982
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 0 219 0 0 982
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 9 17 199 3 0 903
Future Volume (Veh/h) 9 17 199 3 0 903
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 10 18 216 3 0 982
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 240 259
pX, platoon unblocked 0.75
vC, conflicting volume 1200 218 219
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1101 218 219
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 98 100
cM capacity (veh/h) 177 822 1350

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 28 219 982
Volume Left 10 0 0
Volume Right 18 3 0
cSH 357 1700 1350
Volume to Capacity 0.08 0.13 0.00
Queue Length 95th (m) 2.0 0.0 0.0
Control Delay (s) 15.9 0.0 0.0
Lane LOS C
Approach Delay (s) 15.9 0.0 0.0
Approach LOS C

Intersection Summary

Average Delay 0.4
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15



Lanes, Volumes, Timings 2035 Future Total AM 
6: Watson Rd N & East Site Access

Signalization of Watson Parkway at Starwood Drive/Site Access Synchro 11 Light Report
Page 11

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 0 37 4 45 110 0
Future Volume (vph) 0 37 4 45 110 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.996
Satd. Flow (prot) 1629 0 0 1876 1883 0
Flt Permitted 0.996
Satd. Flow (perm) 1629 0 0 1876 1883 0
Link Speed (k/h) 31 60 60
Link Distance (m) 157.8 356.4 206.3
Travel Time (s) 18.3 21.4 12.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 40 4 49 120 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 40 0 0 53 120 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 15.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 0 37 4 45 110 0
Future Volume (Veh/h) 0 37 4 45 110 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 40 4 49 120 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 356
pX, platoon unblocked
vC, conflicting volume 177 120 120
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 177 120 120
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100
cM capacity (veh/h) 811 931 1468

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 40 53 120
Volume Left 0 4 0
Volume Right 40 0 0
cSH 931 1468 1700
Volume to Capacity 0.04 0.00 0.07
Queue Length 95th (m) 1.1 0.1 0.0
Control Delay (s) 9.0 0.6 0.0
Lane LOS A A
Approach Delay (s) 9.0 0.6 0.0
Approach LOS A

Intersection Summary

Average Delay 1.8
Intersection Capacity Utilization 15.8% ICU Level of Service A
Analysis Period (min) 15
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Intersection: 1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Movement EB EB WB NB NB SB SB SB

Directions Served LT R LTR L TR L T R
Maximum Queue (m) 16.7 53.8 80.9 67.0 89.1 50.5 80.4 47.0
Average Queue (m) 6.0 22.4 35.5 28.5 39.3 27.5 33.5 9.5
95th Queue (m) 14.6 40.3 66.2 52.0 74.1 47.2 64.5 26.6
Link Distance (m) 403.0 403.0 158.7 235.1 194.2
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 82.0 45.7 45.7
Storage Blk Time (%) 0 0 2 2 0
Queuing Penalty (veh) 0 2 5 5 0

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB

Directions Served LR TR L
Maximum Queue (m) 29.2 3.0 10.6
Average Queue (m) 12.9 0.1 3.0
95th Queue (m) 22.2 2.1 10.0
Link Distance (m) 185.6 194.2
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 69.3 108.4 65.4 22.9
Average Queue (m) 22.8 45.2 33.1 8.3
95th Queue (m) 51.8 81.0 55.8 18.1
Link Distance (m) 390.4 417.1 501.1 339.4
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 168.0 368.5 43.8 190.4 128.0 74.6 446.2 29.6 130.7 132.0
Average Queue (m) 167.9 360.0 8.3 86.8 23.5 72.6 423.4 10.9 57.0 72.2
95th Queue (m) 167.9 367.1 44.2 155.8 80.2 82.5 508.1 24.1 113.0 130.0
Link Distance (m) 351.2 390.4 427.0 215.5
Upstream Blk Time (%) 98 79
Queuing Penalty (veh) 0 0
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 100 1 28 46 40 1 7
Queuing Penalty (veh) 534 5 30 260 92 5 29

Intersection: 5: Watson Pkwy N & West Site Access

Movement WB

Directions Served LR
Maximum Queue (m) 12.4
Average Queue (m) 5.0
95th Queue (m) 12.1
Link Distance (m) 233.8
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: Watson Rd N & East Site Access

Movement NB

Directions Served LT
Maximum Queue (m) 7.4
Average Queue (m) 0.5
95th Queue (m) 4.0
Link Distance (m) 339.4
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 967
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 23 16 294 108 20 118 423 542 114 175 297 67
Future Volume (vph) 23 16 294 108 20 118 423 542 114 175 297 67
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 0.0 0.0 82.0 45.7 45.7 45.7
Storage Lanes 0 1 0 0 1 0 1 1
Taper Length (m) 50.0 7.5 66.0 7.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.98
Frt 0.850 0.935 0.974 0.850
Flt Protected 0.971 0.979 0.950 0.950
Satd. Flow (prot) 0 1850 1601 0 1724 0 1772 1590 0 1789 1830 1445
Flt Permitted 0.769 0.839 0.411 0.390
Satd. Flow (perm) 0 1461 1601 0 1477 0 765 1590 0 735 1830 1410
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 320 53 22 116
Link Speed (k/h) 40 50 60 60
Link Distance (m) 417.2 169.5 258.9 212.4
Travel Time (s) 37.5 12.2 15.5 12.7
Confl. Peds. (#/hr) 5 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 2% 2% 2% 3% 21% 2% 2% 5% 13%
Adj. Flow (vph) 25 17 320 117 22 128 460 589 124 190 323 73
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 42 320 0 267 0 460 713 0 190 323 73
Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 2 6 6
Detector Phase 4 4 4 8 8 5 2 6 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 5.0 10.0 10.0 10.0 10.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 11.0 45.0 45.0 45.0 45.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 11.0 56.0 45.0 45.0 45.0
Total Split (%) 34.1% 34.1% 34.1% 34.1% 34.1% 12.9% 65.9% 52.9% 52.9% 52.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None None Min Min Min Min
Act Effct Green (s) 14.9 14.9 14.9 36.1 36.1 24.3 24.3 24.3
Actuated g/C Ratio 0.23 0.23 0.23 0.57 0.57 0.38 0.38 0.38
v/c Ratio 0.12 0.52 0.70 0.89 0.79 0.68 0.46 0.12
Control Delay 22.9 6.6 29.8 34.2 18.4 30.2 17.0 1.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.9 6.6 29.8 34.2 18.4 30.2 17.0 1.4
LOS C A C C B C B A
Approach Delay 8.4 29.8 24.6 19.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS A C C B
Queue Length 50th (m) 4.0 0.0 23.0 28.3 56.8 17.9 27.4 0.0
Queue Length 95th (m) 13.2 19.0 57.1 #87.6 128.0 45.5 54.6 2.9
Internal Link Dist (m) 393.2 145.5 234.9 188.4
Turn Bay Length (m) 82.0 45.7 45.7
Base Capacity (vph) 564 814 602 517 1274 481 1198 963
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.39 0.44 0.89 0.56 0.40 0.27 0.08

Intersection Summary

Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 63.8
Natural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 21.4 Intersection LOS: C
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 47 128 425 16 42 244
Future Volume (vph) 47 128 425 16 42 244
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.901 0.995
Flt Protected 0.987 0.950
Satd. Flow (prot) 1708 0 1670 0 1825 1830
Flt Permitted 0.987 0.950
Satd. Flow (perm) 1708 0 1670 0 1825 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 206.3 212.4 309.3
Travel Time (s) 12.4 12.7 18.6
Confl. Peds. (#/hr) 1 1 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 15% 0% 0% 5%
Adj. Flow (vph) 51 139 462 17 46 265
Shared Lane Traffic (%)
Lane Group Flow (vph) 190 0 479 0 46 265
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 47 128 425 16 42 244
Future Volume (Veh/h) 47 128 425 16 42 244
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 51 139 462 17 46 265
Pedestrians 3 1 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 212
pX, platoon unblocked
vC, conflicting volume 832 474 482
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 832 474 482
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 84 77 96
cM capacity (veh/h) 326 592 1088

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 190 479 46 265
Volume Left 51 0 46 0
Volume Right 139 17 0 0
cSH 486 1700 1088 1700
Volume to Capacity 0.39 0.28 0.04 0.16
Queue Length 95th (m) 14.5 0.0 1.0 0.0
Control Delay (s) 17.1 0.0 8.5 0.0
Lane LOS C A
Approach Delay (s) 17.1 0.0 1.3
Approach LOS C

Intersection Summary

Average Delay 3.7
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 8 433 30 18 477 151 83 80 54 37 9 2
Future Volume (vph) 8 433 30 18 477 151 83 80 54 37 9 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.991 0.968 0.966 0.995
Flt Protected 0.999 0.999 0.981 0.963
Satd. Flow (prot) 0 1712 0 0 1737 0 0 1365 0 0 1796 0
Flt Permitted 0.987 0.980 0.852 0.729
Satd. Flow (perm) 0 1692 0 0 1704 0 0 1185 0 0 1360 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 27 24 2
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 356.4
Travel Time (s) 24.6 25.5 30.7 21.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 100% 10% 2% 0% 5% 14% 45% 38% 9% 2% 5% 0%
Adj. Flow (vph) 9 471 33 20 518 164 90 87 59 40 10 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 513 0 0 702 0 0 236 0 0 52 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 29.6 29.6 15.0 15.0
Actuated g/C Ratio 0.52 0.52 0.26 0.26
v/c Ratio 0.58 0.78 0.71 0.14
Control Delay 13.4 19.9 29.4 15.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.4 19.9 29.4 15.6
LOS B B C B
Approach Delay 13.4 19.9 29.4 15.6
Approach LOS B B C B
Queue Length 50th (m) 34.8 54.5 19.9 4.0
Queue Length 95th (m) 68.4 #126.3 41.3 10.9
Internal Link Dist (m) 386.1 401.7 487.6 332.4
Turn Bay Length (m)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Base Capacity (vph) 887 903 414 699
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.58 0.78 0.57 0.07

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 56.7
Natural Cycle: 75
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 19.0 Intersection LOS: B
Intersection Capacity Utilization 66.1% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 545 416 119 17 491 90 231 545 26 58 369 489
Future Volume (vph) 545 416 119 17 491 90 231 545 26 58 369 489
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.967 0.850 0.993 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 1771 0 1393 1847 1328 1630 1708 0 1738 1883 1570
Flt Permitted 0.159 0.227 0.268 0.169
Satd. Flow (perm) 294 1771 0 333 1847 1328 460 1708 0 309 1883 1570
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18 117 3 298
Link Speed (k/h) 60 60 60 60
Link Distance (m) 365.4 410.1 438.0 240.2
Travel Time (s) 21.9 24.6 26.3 14.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 31% 4% 23% 12% 11% 27% 5% 2% 4%
Adj. Flow (vph) 592 452 129 18 534 98 251 592 28 63 401 532
Shared Lane Traffic (%)
Lane Group Flow (vph) 592 581 0 18 534 98 251 620 0 63 401 532
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 37.8 32.1 35.1 25.8 25.8 32.9 25.2 32.1 23.0 23.0
Actuated g/C Ratio 0.47 0.40 0.44 0.32 0.32 0.41 0.31 0.40 0.29 0.29
v/c Ratio 2.22 0.81 0.08 0.90 0.19 0.91 1.15 0.27 0.74 0.80
Control Delay 576.5 33.7 12.1 46.7 4.1 57.5 116.5 16.8 35.6 22.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 576.5 33.7 12.1 46.7 4.1 57.5 116.5 16.8 35.6 22.2
LOS F C B D A E F B D C
Approach Delay 307.6 39.3 99.5 27.3
Approach LOS F D F C
Queue Length 50th (m) ~142.3 73.2 1.5 82.5 0.0 26.7 ~128.7 5.9 59.3 35.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Length 95th (m) #209.9 #159.3 4.9 #139.6 7.9 #67.8 #193.2 13.0 91.5 #89.4
Internal Link Dist (m) 341.4 386.1 414.0 216.2
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 267 721 242 651 544 276 540 232 593 698
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 2.22 0.81 0.07 0.82 0.18 0.91 1.15 0.27 0.68 0.76

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 80.1
Natural Cycle: 145
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 2.22
Intersection Signal Delay: 135.6 Intersection LOS: F
Intersection Capacity Utilization 108.0% ICU Level of Service G
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 12 14 732 13 0 584
Future Volume (vph) 12 14 732 13 0 584
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.928 0.998
Flt Protected 0.977
Satd. Flow (prot) 1708 0 1880 0 0 1883
Flt Permitted 0.977
Satd. Flow (perm) 1708 0 1880 0 0 1883
Link Speed (k/h) 50 50 50
Link Distance (m) 247.1 240.2 258.9
Travel Time (s) 17.8 17.3 18.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 15 796 14 0 635
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 0 810 0 0 635
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 12 14 732 13 0 584
Future Volume (Veh/h) 12 14 732 13 0 584
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 13 15 796 14 0 635
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 240 259
pX, platoon unblocked 0.65 0.63 0.63
vC, conflicting volume 1438 803 810
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1230 386 397
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 96 100
cM capacity (veh/h) 128 414 727

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 28 810 635
Volume Left 13 0 0
Volume Right 15 14 0
cSH 203 1700 727
Volume to Capacity 0.14 0.48 0.00
Queue Length 95th (m) 3.7 0.0 0.0
Control Delay (s) 25.6 0.0 0.0
Lane LOS D
Approach Delay (s) 25.6 0.0 0.0
Approach LOS D

Intersection Summary

Average Delay 0.5
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 0 0 39 157 64 0
Future Volume (vph) 0 0 39 157 64 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected 0.990
Satd. Flow (prot) 1883 0 0 1865 1883 0
Flt Permitted 0.990
Satd. Flow (perm) 1883 0 0 1865 1883 0
Link Speed (k/h) 50 50 50
Link Distance (m) 157.8 356.4 206.3
Travel Time (s) 11.4 25.7 14.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 42 171 70 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 213 70 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 20.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 0 0 39 157 64 0
Future Volume (Veh/h) 0 0 39 157 64 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 42 171 70 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 356
pX, platoon unblocked
vC, conflicting volume 325 70 70
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 325 70 70
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 97
cM capacity (veh/h) 651 993 1531

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 213 70
Volume Left 0 42 0
Volume Right 0 0 0
cSH 1700 1531 1700
Volume to Capacity 0.04 0.03 0.04
Queue Length 95th (m) 0.0 0.7 0.0
Control Delay (s) 0.0 1.6 0.0
Lane LOS A A
Approach Delay (s) 0.0 1.6 0.0
Approach LOS A

Intersection Summary

Average Delay 1.2
Intersection Capacity Utilization 20.4% ICU Level of Service A
Analysis Period (min) 15



Queuing and Blocking Report
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2035 Future Total PM SimTraffic Report
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Intersection: 1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Movement EB EB WB NB NB SB SB SB

Directions Served LT R LTR L TR L T R
Maximum Queue (m) 16.7 53.8 80.9 67.0 89.1 50.5 80.4 47.0
Average Queue (m) 6.0 22.4 35.5 28.5 39.3 27.5 33.5 9.5
95th Queue (m) 14.6 40.3 66.2 52.0 74.1 47.2 64.5 26.6
Link Distance (m) 403.0 403.0 158.7 235.1 194.2
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 82.0 45.7 45.7
Storage Blk Time (%) 0 0 2 2 0
Queuing Penalty (veh) 0 2 5 5 0

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB

Directions Served LR TR L
Maximum Queue (m) 29.2 3.0 10.6
Average Queue (m) 12.9 0.1 3.0
95th Queue (m) 22.2 2.1 10.0
Link Distance (m) 185.6 194.2
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 69.3 108.4 65.4 22.9
Average Queue (m) 22.8 45.2 33.1 8.3
95th Queue (m) 51.8 81.0 55.8 18.1
Link Distance (m) 390.4 417.1 501.1 339.4
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report
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2035 Future Total PM SimTraffic Report
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB WB WB WB NB NB SB SB SB

Directions Served L TR L T R L TR L T R
Maximum Queue (m) 168.0 368.5 43.8 190.4 128.0 74.6 446.2 29.6 130.7 132.0
Average Queue (m) 167.9 360.0 8.3 86.8 23.5 72.6 423.4 10.9 57.0 72.2
95th Queue (m) 167.9 367.1 44.2 155.8 80.2 82.5 508.1 24.1 113.0 130.0
Link Distance (m) 351.2 390.4 427.0 215.5
Upstream Blk Time (%) 98 79
Queuing Penalty (veh) 0 0
Storage Bay Dist (m) 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 100 1 28 46 40 1 7
Queuing Penalty (veh) 534 5 30 260 92 5 29

Intersection: 5: Watson Pkwy N & West Site Access

Movement WB

Directions Served LR
Maximum Queue (m) 12.4
Average Queue (m) 5.0
95th Queue (m) 12.1
Link Distance (m) 233.8
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: Watson Rd N & East Site Access

Movement NB

Directions Served LT
Maximum Queue (m) 7.4
Average Queue (m) 0.5
95th Queue (m) 4.0
Link Distance (m) 339.4
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 967



Lanes, Volumes, Timings 2035 Future Total AM 
1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Double Left Turn-Lane Synchro 11 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 68 8 474 79 12 146 117 184 24 138 553 38
Future Volume (vph) 68 8 474 79 12 146 117 184 24 138 553 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 0.0 0.0 82.0 45.7 45.7 45.7
Storage Lanes 0 1 0 0 1 0 1 1
Taper Length (m) 50.0 7.5 66.0 7.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98
Frt 0.850 0.917 0.983 0.850
Flt Protected 0.957 0.984 0.950 0.950
Satd. Flow (prot) 0 1835 1601 0 1699 0 1807 1851 0 1789 1883 1633
Flt Permitted 0.558 0.857 0.185 0.617
Satd. Flow (perm) 0 1070 1601 0 1480 0 352 1851 0 1162 1883 1598
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 297 93 13 116
Link Speed (k/h) 40 31 60 60
Link Distance (m) 417.2 169.5 258.9 212.4
Travel Time (s) 37.5 19.7 15.5 12.7
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 2% 2% 2% 1% 2% 2% 2% 2% 0%
Adj. Flow (vph) 74 9 515 86 13 159 127 200 26 150 601 41
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 83 515 0 258 0 127 226 0 150 601 41
Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 2 6 6
Detector Phase 4 4 4 8 8 5 2 6 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 5.0 10.0 10.0 10.0 10.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 11.0 45.0 45.0 45.0 45.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 11.0 56.0 45.0 45.0 45.0
Total Split (%) 34.1% 34.1% 34.1% 34.1% 34.1% 12.9% 65.9% 52.9% 52.9% 52.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None None Min Min Min Min
Act Effct Green (s) 16.2 16.2 16.2 35.0 35.0 26.9 26.9 26.9
Actuated g/C Ratio 0.25 0.25 0.25 0.54 0.54 0.42 0.42 0.42
v/c Ratio 0.31 0.83 0.59 0.40 0.22 0.31 0.77 0.06
Control Delay 26.2 23.7 21.4 11.4 8.0 16.6 25.1 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.2 23.7 21.4 11.4 8.0 16.6 25.1 0.2
LOS C C C B A B C A
Approach Delay 24.0 21.4 9.2 22.2



Lanes, Volumes, Timings 2035 Future Total AM 
1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Double Left Turn-Lane Synchro 11 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS C C A C
Queue Length 50th (m) 8.8 25.7 18.2 7.1 12.4 13.1 66.8 0.0
Queue Length 95th (m) 23.6 #86.9 47.3 16.2 26.1 28.4 116.2 0.0
Internal Link Dist (m) 393.2 145.5 234.9 188.4
Turn Bay Length (m) 82.0 45.7 45.7
Base Capacity (vph) 425 815 644 316 1425 747 1211 1069
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.63 0.40 0.40 0.16 0.20 0.50 0.04

Intersection Summary

Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 64.6
Natural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 20.3 Intersection LOS: C
Intersection Capacity Utilization 87.4% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access



Lanes, Volumes, Timings 2035 Future Total AM 
2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Double Left Turn-Lane Synchro 11 Light Report
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 26 30 142 21 84 351
Future Volume (vph) 26 30 142 21 84 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.927 0.982
Flt Protected 0.978 0.950
Satd. Flow (prot) 1742 0 1854 0 1772 1830
Flt Permitted 0.978 0.950
Satd. Flow (perm) 1742 0 1854 0 1772 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 206.3 212.4 309.3
Travel Time (s) 12.4 12.7 18.6
Confl. Peds. (#/hr) 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 3% 5%
Adj. Flow (vph) 28 33 154 23 91 382
Shared Lane Traffic (%)
Lane Group Flow (vph) 61 0 177 0 91 382
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2035 Future Total AM 
2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Double Left Turn-Lane Synchro 11 Light Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 26 30 142 21 84 351
Future Volume (Veh/h) 26 30 142 21 84 351
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 28 33 154 23 91 382
Pedestrians 3 3 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 4.0 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 212
pX, platoon unblocked
vC, conflicting volume 736 170 180
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 736 170 180
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 92 96 93
cM capacity (veh/h) 363 879 1388

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 61 177 91 382
Volume Left 28 0 91 0
Volume Right 33 23 0 0
cSH 532 1700 1388 1700
Volume to Capacity 0.11 0.10 0.07 0.22
Queue Length 95th (m) 3.0 0.0 1.7 0.0
Control Delay (s) 12.6 0.0 7.8 0.0
Lane LOS B A
Approach Delay (s) 12.6 0.0 1.5
Approach LOS B

Intersection Summary

Average Delay 2.1
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings 2035 Future Total AM 
3: Watson Rd S/Watson Rd N & York Rd

Double Left Turn-Lane Synchro 11 Light Report
Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 3 403 77 55 489 54 30 8 16 216 59 12
Future Volume (vph) 3 403 77 55 489 54 30 8 16 216 59 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00
Frt 0.978 0.988 0.961 0.994
Flt Protected 0.995 0.973 0.964
Satd. Flow (prot) 0 1816 0 0 1795 0 0 1744 0 0 1784 0
Flt Permitted 0.997 0.913 0.775 0.741
Satd. Flow (perm) 0 1811 0 0 1647 0 0 1388 0 0 1368 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 9 17 4
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 356.4
Travel Time (s) 24.6 25.5 30.7 21.4
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 4% 0% 8% 5% 4% 0% 0% 8% 0% 15% 0%
Adj. Flow (vph) 3 438 84 60 532 59 33 9 17 235 64 13
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 525 0 0 651 0 0 59 0 0 312 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 29.3 29.3 18.1 18.1
Actuated g/C Ratio 0.49 0.49 0.30 0.30
v/c Ratio 0.58 0.80 0.14 0.74
Control Delay 15.2 24.5 11.5 29.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.2 24.5 11.5 29.7
LOS B C B C
Approach Delay 15.2 24.5 11.5 29.7
Approach LOS B C B C
Queue Length 50th (m) 37.3 55.5 3.3 30.6
Queue Length 95th (m) 85.9 #145.9 9.9 54.5



Lanes, Volumes, Timings 2035 Future Total AM 
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Internal Link Dist (m) 386.1 401.7 487.6 332.4
Turn Bay Length (m)
Base Capacity (vph) 900 815 505 675
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.58 0.80 0.12 0.46

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 59.5
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 21.9 Intersection LOS: C
Intersection Capacity Utilization 95.1% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 177 346 144 39 452 39 93 120 26 119 566 445
Future Volume (vph) 177 346 144 39 452 39 93 120 26 119 566 445
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 2 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98
Frt 0.956 0.850 0.973 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3471 1759 0 1690 1865 1633 1706 1771 0 1722 1865 1555
Flt Permitted 0.195 0.240 0.159 0.657
Satd. Flow (perm) 713 1759 0 427 1865 1633 285 1771 0 1188 1865 1522
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 117 13 350
Link Speed (k/h) 60 60 60 60
Link Distance (m) 365.4 410.1 438.0 240.2
Travel Time (s) 21.9 24.6 26.3 14.4
Confl. Peds. (#/hr) 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 5% 3% 8% 3% 0% 7% 3% 15% 6% 3% 5%
Adj. Flow (vph) 192 376 157 42 491 42 101 130 28 129 615 484
Shared Lane Traffic (%)
Lane Group Flow (vph) 192 533 0 42 491 42 101 158 0 129 615 484
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 7.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 31.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 36.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 36.3 29.3 34.5 24.9 24.9 32.9 25.2 32.9 25.2 25.2
Actuated g/C Ratio 0.46 0.37 0.44 0.31 0.31 0.42 0.32 0.42 0.32 0.32
v/c Ratio 0.34 0.80 0.14 0.84 0.07 0.44 0.28 0.24 1.03 0.67
Control Delay 13.4 34.1 12.7 39.7 0.2 20.3 21.7 15.4 76.5 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.4 34.1 12.7 39.7 0.2 20.3 21.7 15.4 76.5 12.6
LOS B C B D A C C B E B
Approach Delay 28.6 34.9 21.2 44.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS C C C D
Queue Length 50th (m) 8.5 78.4 3.5 73.2 0.0 9.5 18.2 12.4 ~117.2 16.9
Queue Length 95th (m) 14.0 #138.7 8.7 #121.6 0.0 19.0 34.2 23.4 #181.5 52.8
Internal Link Dist (m) 341.4 386.1 414.0 216.2
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 573 668 302 666 659 227 574 534 595 723
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.80 0.14 0.74 0.06 0.44 0.28 0.24 1.03 0.67

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 79.1
Natural Cycle: 85
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 36.4 Intersection LOS: D
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 9 17 199 3 0 903
Future Volume (vph) 9 17 199 3 0 903
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.913 0.850
Flt Protected 0.982
Satd. Flow (prot) 1689 0 1883 1601 0 1883
Flt Permitted 0.982
Satd. Flow (perm) 1689 0 1883 1601 0 1883
Link Speed (k/h) 31 60 60
Link Distance (m) 247.1 240.2 258.9
Travel Time (s) 28.7 14.4 15.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 18 216 3 0 982
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 0 216 3 0 982
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 9 17 199 3 0 903
Future Volume (Veh/h) 9 17 199 3 0 903
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 10 18 216 3 0 982
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 240 259
pX, platoon unblocked 0.75
vC, conflicting volume 1198 216 219
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1099 216 219
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 98 100
cM capacity (veh/h) 177 824 1350

Direction, Lane # WB 1 NB 1 NB 2 SB 1

Volume Total 28 216 3 982
Volume Left 10 0 0 0
Volume Right 18 0 3 0
cSH 358 1700 1700 1350
Volume to Capacity 0.08 0.13 0.00 0.00
Queue Length 95th (m) 2.0 0.0 0.0 0.0
Control Delay (s) 15.9 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 15.9 0.0 0.0
Approach LOS C

Intersection Summary

Average Delay 0.4
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 0 37 4 45 110 0
Future Volume (vph) 0 37 4 45 110 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.996
Satd. Flow (prot) 1629 0 0 1876 1883 0
Flt Permitted 0.996
Satd. Flow (perm) 1629 0 0 1876 1883 0
Link Speed (k/h) 31 60 60
Link Distance (m) 157.8 356.4 206.3
Travel Time (s) 18.3 21.4 12.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 40 4 49 120 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 40 0 0 53 120 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 15.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 0 37 4 45 110 0
Future Volume (Veh/h) 0 37 4 45 110 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 40 4 49 120 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 356
pX, platoon unblocked
vC, conflicting volume 177 120 120
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 177 120 120
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100
cM capacity (veh/h) 811 931 1468

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 40 53 120
Volume Left 0 4 0
Volume Right 40 0 0
cSH 931 1468 1700
Volume to Capacity 0.04 0.00 0.07
Queue Length 95th (m) 1.1 0.1 0.0
Control Delay (s) 9.0 0.6 0.0
Lane LOS A A
Approach Delay (s) 9.0 0.6 0.0
Approach LOS A

Intersection Summary

Average Delay 1.8
Intersection Capacity Utilization 15.8% ICU Level of Service A
Analysis Period (min) 15
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Intersection: 1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Movement EB EB WB NB NB SB SB SB

Directions Served LT R LTR L TR L T R
Maximum Queue (m) 288.8 353.3 156.8 32.6 38.3 53.2 119.3 53.2
Average Queue (m) 104.5 249.5 156.8 14.3 12.7 28.7 66.9 9.3
95th Queue (m) 315.5 426.5 161.4 27.7 28.1 58.1 109.0 32.4
Link Distance (m) 403.0 403.0 158.7 235.1 194.2
Upstream Blk Time (%) 6 10 80
Queuing Penalty (veh) 0 0 0
Storage Bay Dist (m) 82.0 45.7 45.7
Storage Blk Time (%) 0 16 0
Queuing Penalty (veh) 1 27 0

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB NB SB

Directions Served LR TR L
Maximum Queue (m) 17.6 6.4 13.8
Average Queue (m) 6.9 1.6 3.4
95th Queue (m) 14.1 5.8 11.2
Link Distance (m) 185.6 194.2
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 94.4 415.4 19.3 63.1
Average Queue (m) 43.2 320.1 8.1 33.0
95th Queue (m) 80.3 501.9 17.2 53.0
Link Distance (m) 386.8 417.1 501.1 339.4
Upstream Blk Time (%) 23
Queuing Penalty (veh) 0
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report
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2035 Future Total AM  SimTraffic Report
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Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB EB WB WB WB NB NB SB SB SB

Directions Served L L TR L T R L TR L T R
Maximum Queue (m) 30.0 137.7 231.3 112.9 178.2 84.1 57.4 50.6 171.3 214.4 162.0
Average Queue (m) 14.3 40.5 119.0 16.1 83.6 9.9 27.3 24.5 41.3 150.6 122.3
95th Queue (m) 26.3 143.3 249.0 69.5 155.1 46.8 52.6 43.6 137.4 229.5 196.4
Link Distance (m) 351.4 386.8 425.2 213.8
Upstream Blk Time (%) 4
Queuing Penalty (veh) 34
Storage Bay Dist (m) 68.0 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 39 25 1 46 29
Queuing Penalty (veh) 69 20 1 260 200

Intersection: 5: Watson Pkwy N & West Site Access

Movement WB NB SB

Directions Served LR R LT
Maximum Queue (m) 18.7 4.8 100.3
Average Queue (m) 6.1 0.3 12.7
95th Queue (m) 15.2 2.4 75.3
Link Distance (m) 233.2 213.8 235.1
Upstream Blk Time (%) 0
Queuing Penalty (veh) 1
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: Watson Rd N & East Site Access

Movement EB NB

Directions Served LR LT
Maximum Queue (m) 13.1 3.2
Average Queue (m) 6.9 0.2
95th Queue (m) 14.1 1.9
Link Distance (m) 149.1 339.4
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 613
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 23 16 294 108 20 118 423 542 114 175 297 67
Future Volume (vph) 23 16 294 108 20 118 423 542 114 175 297 67
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 84.0 0.0 0.0 0.0 82.0 45.7 45.7 45.7
Storage Lanes 0 1 0 0 1 0 1 1
Taper Length (m) 50.0 7.5 66.0 7.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.98
Frt 0.850 0.935 0.974 0.850
Flt Protected 0.971 0.979 0.950 0.950
Satd. Flow (prot) 0 1850 1601 0 1724 0 1772 1590 0 1789 1830 1445
Flt Permitted 0.769 0.839 0.411 0.390
Satd. Flow (perm) 0 1461 1601 0 1477 0 765 1590 0 735 1830 1410
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 320 53 22 116
Link Speed (k/h) 40 50 60 60
Link Distance (m) 417.2 169.5 258.9 212.4
Travel Time (s) 37.5 12.2 15.5 12.7
Confl. Peds. (#/hr) 5 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 2% 2% 2% 3% 21% 2% 2% 5% 13%
Adj. Flow (vph) 25 17 320 117 22 128 460 589 124 190 323 73
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 42 320 0 267 0 460 713 0 190 323 73
Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 2 6 6
Detector Phase 4 4 4 8 8 5 2 6 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 5.0 10.0 10.0 10.0 10.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 11.0 45.0 45.0 45.0 45.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 11.0 56.0 45.0 45.0 45.0
Total Split (%) 34.1% 34.1% 34.1% 34.1% 34.1% 12.9% 65.9% 52.9% 52.9% 52.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None None Min Min Min Min
Act Effct Green (s) 14.9 14.9 14.9 36.1 36.1 24.3 24.3 24.3
Actuated g/C Ratio 0.23 0.23 0.23 0.57 0.57 0.38 0.38 0.38
v/c Ratio 0.12 0.52 0.70 0.89 0.79 0.68 0.46 0.12
Control Delay 22.9 6.6 29.8 34.2 18.4 30.2 17.0 1.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.9 6.6 29.8 34.2 18.4 30.2 17.0 1.4
LOS C A C C B C B A
Approach Delay 8.4 29.8 24.6 19.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS A C C B
Queue Length 50th (m) 4.0 0.0 23.0 28.3 56.8 17.9 27.4 0.0
Queue Length 95th (m) 13.2 19.0 57.1 #87.6 128.0 45.5 54.6 2.9
Internal Link Dist (m) 393.2 145.5 234.9 188.4
Turn Bay Length (m) 82.0 45.7 45.7
Base Capacity (vph) 564 814 602 517 1274 481 1198 963
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.39 0.44 0.89 0.56 0.40 0.27 0.08

Intersection Summary

Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 63.8
Natural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 21.4 Intersection LOS: C
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 47 128 425 16 42 244
Future Volume (vph) 47 128 425 16 42 244
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.7 45.7 45.7 38.0
Storage Lanes 0 0 0 1
Taper Length (m) 7.6 32.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.901 0.995
Flt Protected 0.987 0.950
Satd. Flow (prot) 1708 0 1670 0 1825 1830
Flt Permitted 0.987 0.950
Satd. Flow (perm) 1708 0 1670 0 1825 1830
Link Speed (k/h) 60 60 60
Link Distance (m) 206.3 212.4 309.3
Travel Time (s) 12.4 12.7 18.6
Confl. Peds. (#/hr) 1 1 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 15% 0% 0% 5%
Adj. Flow (vph) 51 139 462 17 46 265
Shared Lane Traffic (%)
Lane Group Flow (vph) 190 0 479 0 46 265
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 47 128 425 16 42 244
Future Volume (Veh/h) 47 128 425 16 42 244
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 51 139 462 17 46 265
Pedestrians 3 1 1
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 212
pX, platoon unblocked
vC, conflicting volume 832 474 482
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 832 474 482
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 84 77 96
cM capacity (veh/h) 326 592 1088

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 190 479 46 265
Volume Left 51 0 46 0
Volume Right 139 17 0 0
cSH 486 1700 1088 1700
Volume to Capacity 0.39 0.28 0.04 0.16
Queue Length 95th (m) 14.5 0.0 1.0 0.0
Control Delay (s) 17.1 0.0 8.5 0.0
Lane LOS C A
Approach Delay (s) 17.1 0.0 1.3
Approach LOS C

Intersection Summary

Average Delay 3.7
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 8 433 30 18 477 151 83 80 54 37 9 2
Future Volume (vph) 8 433 30 18 477 151 83 80 54 37 9 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.991 0.968 0.966 0.995
Flt Protected 0.999 0.999 0.981 0.963
Satd. Flow (prot) 0 1712 0 0 1737 0 0 1365 0 0 1796 0
Flt Permitted 0.987 0.980 0.852 0.729
Satd. Flow (perm) 0 1692 0 0 1704 0 0 1185 0 0 1360 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 27 24 2
Link Speed (k/h) 60 60 60 60
Link Distance (m) 410.1 425.7 511.6 356.4
Travel Time (s) 24.6 25.5 30.7 21.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 100% 10% 2% 0% 5% 14% 45% 38% 9% 2% 5% 0%
Adj. Flow (vph) 9 471 33 20 518 164 90 87 59 40 10 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 513 0 0 702 0 0 236 0 0 52 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 2 8 7 4
Permitted Phases 2 2 8 4
Detector Phase 2 2 2 2 8 8 7 4
Switch Phase
Minimum Initial (s) 17.0 17.0 17.0 17.0 7.0 7.0 7.0 7.0
Minimum Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 25.0 25.0 10.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 35.7% 35.7% 14.3% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Max Max Max Max None None None None
Act Effct Green (s) 29.6 29.6 15.0 15.0
Actuated g/C Ratio 0.52 0.52 0.26 0.26
v/c Ratio 0.58 0.78 0.71 0.14
Control Delay 13.4 19.9 29.4 15.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.4 19.9 29.4 15.6
LOS B B C B
Approach Delay 13.4 19.9 29.4 15.6
Approach LOS B B C B
Queue Length 50th (m) 34.8 54.5 19.9 4.0
Queue Length 95th (m) 68.4 #126.3 41.3 10.9
Internal Link Dist (m) 386.1 401.7 487.6 332.4
Turn Bay Length (m)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Base Capacity (vph) 887 903 414 699
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.58 0.78 0.57 0.07

Intersection Summary

Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 56.7
Natural Cycle: 75
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 19.0 Intersection LOS: B
Intersection Capacity Utilization 66.1% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Watson Rd S/Watson Rd N & York Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 545 416 119 17 491 90 231 545 26 58 369 489
Future Volume (vph) 545 416 119 17 491 90 231 545 26 58 369 489
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 68.0 0.0 59.0 68.0 67.0 0.0 102.0 112.0
Storage Lanes 2 0 1 1 1 0 1 1
Taper Length (m) 100.0 76.0 7.6 83.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.967 0.850 0.993 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3404 1771 0 1393 1847 1328 1630 1708 0 1738 1883 1570
Flt Permitted 0.159 0.227 0.268 0.169
Satd. Flow (perm) 570 1771 0 333 1847 1328 460 1708 0 309 1883 1570
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18 117 3 134
Link Speed (k/h) 60 60 60 60
Link Distance (m) 365.4 410.1 438.0 240.2
Travel Time (s) 21.9 24.6 26.3 14.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 31% 4% 23% 12% 11% 27% 5% 2% 4%
Adj. Flow (vph) 592 452 129 18 534 98 251 592 28 63 401 532
Shared Lane Traffic (%)
Lane Group Flow (vph) 592 581 0 18 534 98 251 620 0 63 401 532
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA pm+ov
Protected Phases 5 2 1 6 7 4 3 8 5
Permitted Phases 2 6 6 4 8 8
Detector Phase 5 2 1 6 6 7 4 3 8 5
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 7.0 6.0
Minimum Split (s) 9.0 34.0 9.0 34.0 34.0 9.0 31.0 9.0 31.0 9.0
Total Split (s) 10.0 34.0 10.0 34.0 34.0 9.0 31.0 9.0 31.0 10.0
Total Split (%) 11.9% 40.5% 11.9% 40.5% 40.5% 10.7% 36.9% 10.7% 36.9% 11.9%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 3.0
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 0.0 2.0 0.0 2.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.0 3.0 6.0 3.0 6.0 3.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None None None None None None None None
Act Effct Green (s) 37.8 32.1 35.1 25.8 25.8 32.9 25.2 32.1 23.0 36.2
Actuated g/C Ratio 0.47 0.40 0.44 0.32 0.32 0.41 0.31 0.40 0.29 0.45
v/c Ratio 1.14 0.81 0.08 0.90 0.19 0.91 1.15 0.27 0.74 0.68
Control Delay 103.9 33.7 12.1 46.7 4.1 57.5 116.5 16.8 35.6 18.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 103.9 33.7 12.1 46.7 4.1 57.5 116.5 16.8 35.6 18.3
LOS F C B D A E F B D B
Approach Delay 69.1 39.3 99.5 25.2
Approach LOS E D F C
Queue Length 50th (m) ~39.0 73.2 1.5 82.5 0.0 26.7 ~128.7 5.9 59.3 50.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Length 95th (m) #75.7 #159.3 4.9 #139.6 7.9 #67.8 #193.2 13.0 91.5 87.2
Internal Link Dist (m) 341.4 386.1 414.0 216.2
Turn Bay Length (m) 68.0 59.0 68.0 67.0 102.0 112.0
Base Capacity (vph) 519 721 242 651 544 276 540 232 593 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.14 0.81 0.07 0.82 0.18 0.91 1.15 0.27 0.68 0.68

Intersection Summary

Area Type: Other
Cycle Length: 84
Actuated Cycle Length: 80.1
Natural Cycle: 105
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.15
Intersection Signal Delay: 59.2 Intersection LOS: E
Intersection Capacity Utilization 93.3% ICU Level of Service F
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Watson Pkwy S/Watson Pkwy N & York Rd
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 12 14 732 13 0 584
Future Volume (vph) 12 14 732 13 0 584
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.928 0.850
Flt Protected 0.977
Satd. Flow (prot) 1708 0 1883 1601 0 1883
Flt Permitted 0.977
Satd. Flow (perm) 1708 0 1883 1601 0 1883
Link Speed (k/h) 50 50 50
Link Distance (m) 247.1 240.2 258.9
Travel Time (s) 17.8 17.3 18.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 15 796 14 0 635
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 0 796 14 0 635
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (veh/h) 12 14 732 13 0 584
Future Volume (Veh/h) 12 14 732 13 0 584
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 13 15 796 14 0 635
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 240 259
pX, platoon unblocked 0.68 0.66 0.66
vC, conflicting volume 1431 796 810
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1233 432 453
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 96 100
cM capacity (veh/h) 134 411 730

Direction, Lane # WB 1 NB 1 NB 2 SB 1

Volume Total 28 796 14 635
Volume Left 13 0 0 0
Volume Right 15 0 14 0
cSH 209 1700 1700 730
Volume to Capacity 0.13 0.47 0.01 0.00
Queue Length 95th (m) 3.6 0.0 0.0 0.0
Control Delay (s) 24.8 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 24.8 0.0 0.0
Approach LOS C

Intersection Summary

Average Delay 0.5
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings 2035 Future Total PM
6: Watson Rd N & East Site Access

Double Left Turn-Lane Synchro 11 Light Report
Page 11

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (vph) 0 0 39 157 64 0
Future Volume (vph) 0 0 39 157 64 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected 0.990
Satd. Flow (prot) 1883 0 0 1865 1883 0
Flt Permitted 0.990
Satd. Flow (perm) 1883 0 0 1865 1883 0
Link Speed (k/h) 50 50 50
Link Distance (m) 157.8 356.4 206.3
Travel Time (s) 11.4 25.7 14.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 42 171 70 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 213 70 0
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 20.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2035 Future Total PM
6: Watson Rd N & East Site Access

Double Left Turn-Lane Synchro 11 Light Report
Page 12

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h) 0 0 39 157 64 0
Future Volume (Veh/h) 0 0 39 157 64 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 42 171 70 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 356
pX, platoon unblocked
vC, conflicting volume 325 70 70
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 325 70 70
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 97
cM capacity (veh/h) 651 993 1531

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 213 70
Volume Left 0 42 0
Volume Right 0 0 0
cSH 1700 1531 1700
Volume to Capacity 0.04 0.03 0.04
Queue Length 95th (m) 0.0 0.7 0.0
Control Delay (s) 0.0 1.6 0.0
Lane LOS A A
Approach Delay (s) 0.0 1.6 0.0
Approach LOS A

Intersection Summary

Average Delay 1.2
Intersection Capacity Utilization 20.4% ICU Level of Service A
Analysis Period (min) 15



Queuing and Blocking Report
09-01-2023

2035 Future Total PM SimTraffic Report
C.F.Crozier and Associates Page 1

Intersection: 1: Watson Pkwy N & Starwood Drive/Starwood Dr/Site Access

Movement EB EB WB NB NB SB SB SB

Directions Served LT R LTR L TR L T R
Maximum Queue (m) 19.1 46.8 159.1 76.6 95.7 52.2 88.2 39.3
Average Queue (m) 6.4 21.5 159.1 33.0 36.5 26.1 31.5 9.0
95th Queue (m) 15.3 37.9 163.3 61.6 73.3 46.5 65.8 25.7
Link Distance (m) 403.0 403.0 158.7 235.1 194.2
Upstream Blk Time (%) 100
Queuing Penalty (veh) 0
Storage Bay Dist (m) 82.0 45.7 45.7
Storage Blk Time (%) 0 0 2 1 0
Queuing Penalty (veh) 3 1 8 4 0

Intersection: 2: Watson Pkwy N/Watson Pkwy  N & Watson Rd N

Movement WB SB SB

Directions Served LR L T
Maximum Queue (m) 30.6 11.5 1.7
Average Queue (m) 13.7 3.1 0.1
95th Queue (m) 23.7 10.1 1.2
Link Distance (m) 185.6 303.6
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m) 38.0
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Watson Rd S/Watson Rd N & York Rd

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR
Maximum Queue (m) 113.7 111.0 67.0 18.2
Average Queue (m) 37.6 51.1 33.7 8.2
95th Queue (m) 80.0 92.6 58.3 17.8
Link Distance (m) 386.8 417.1 501.1 339.4
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report
09-01-2023

2035 Future Total PM SimTraffic Report
C.F.Crozier and Associates Page 2

Intersection: 4: Watson Pkwy S/Watson Pkwy N & York Rd

Movement EB EB EB WB WB WB NB NB SB SB SB

Directions Served L L TR L T R L TR L T R
Maximum Queue (m) 118.0 168.0 369.3 41.9 154.0 108.7 74.6 443.7 23.6 85.8 86.3
Average Queue (m) 112.7 150.3 266.5 5.5 88.7 26.4 70.2 399.9 9.1 44.4 44.9
95th Queue (m) 134.1 203.4 478.7 31.6 156.1 89.2 89.0 545.7 19.1 72.4 76.9
Link Distance (m) 351.4 386.8 425.2 213.8
Upstream Blk Time (%) 40 66
Queuing Penalty (veh) 0 0
Storage Bay Dist (m) 68.0 68.0 59.0 68.0 67.0 102.0 112.0
Storage Blk Time (%) 95 91 7 30 31 44 0
Queuing Penalty (veh) 506 485 39 32 179 101 0

Intersection: 5: Watson Pkwy N & West Site Access

Movement WB

Directions Served LR
Maximum Queue (m) 15.0
Average Queue (m) 5.0
95th Queue (m) 12.7
Link Distance (m) 233.2
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: Watson Rd N & East Site Access

Movement NB

Directions Served LT
Maximum Queue (m) 6.9
Average Queue (m) 0.7
95th Queue (m) 4.8
Link Distance (m) 339.4
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 1357



Guelph Watson Holdings Inc.  Transportation Impact Study  

115 Watson Parkway North, City of Guelph   November 2023 

 

 

C.F. Crozier & Associates Inc.   

Project No. 2358-6526 

 

  

 

 

APPENDIX F 
 

 

ITE Trip Generation Manual 11th Edition  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Multifamily Housing (High-Rise)
Not Close to Rail Transit (222)
Vehicle Trip Ends vs: Dwelling Units

On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 45

Avg. Num. of Dwelling Units: 372
Directional Distribution: 26% entering, 74% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.27 0.09 - 0.67 0.11

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 0.22(X) + 18.85 R²= 0.64

Trip Gen Manual, 11th Edition Institute of Transportation Engineers
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Multifamily Housing (High-Rise)
Not Close to Rail Transit (222)
Vehicle Trip Ends vs: Dwelling Units

On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 45

Avg. Num. of Dwelling Units: 372
Directional Distribution: 62% entering, 38% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.32 0.09 - 0.80 0.13

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 0.26(X) + 23.12 R²= 0.67

Trip Gen Manual, 11th Edition Institute of Transportation Engineers
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Multifamily Housing (Low-Rise)
Not Close to Rail Transit (220)
Vehicle Trip Ends vs: Dwelling Units

On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 49

Avg. Num. of Dwelling Units: 249
Directional Distribution: 24% entering, 76% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.40 0.13 - 0.73 0.12

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 0.31(X) + 22.85 R²= 0.79

Trip Gen Manual, 11th Edition Institute of Transportation Engineers
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Multifamily Housing (Low-Rise)
Not Close to Rail Transit (220)
Vehicle Trip Ends vs: Dwelling Units

On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 59

Avg. Num. of Dwelling Units: 241
Directional Distribution: 63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.51 0.08 - 1.04 0.15

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 0.43(X) + 20.55 R²= 0.84

Trip Gen Manual, 11th Edition Institute of Transportation Engineers
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Shopping Center (>150k)
(820)

Vehicle Trip Ends vs: 1000 Sq. Ft. GLA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 44

Avg. 1000 Sq. Ft. GLA: 546
Directional Distribution: 62% entering, 38% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GLA
Average Rate Range of Rates Standard Deviation

0.84 0.30 - 3.11 0.42

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = 1000 Sq. Ft. GLA

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 0.59(X) + 133.55 R²= 0.56

Trip Gen Manual, 11th Edition Institute of Transportation Engineers
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Shopping Center (>150k)
(820)

Vehicle Trip Ends vs: 1000 Sq. Ft. GLA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 126

Avg. 1000 Sq. Ft. GLA: 581
Directional Distribution: 48% entering, 52% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GLA
Average Rate Range of Rates Standard Deviation

3.40 1.57 - 7.58 1.26

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = 1000 Sq. Ft. GLA

Study Site Average RateFitted Curve

Fitted Curve Equation: Ln(T) = 0.72 Ln(X) + 3.02 R²= 0.70

Trip Gen Manual, 11th Edition Institute of Transportation Engineers
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Wed Oct 26 2022 16:28:37 GMT-0400 (Eastern Daylight Time) - Run Time: 2477ms

Cross Tabulation Query Form - Trip - 2016 v1.1

Row: 2006 GTA zone of origin - gta06_orig

Column: 2006 GTA zone of destination - gta06_dest

Filters:

(2006 GTA zone of destination - gta06_dest In 8016,8017,8013,8012,8001,8002,8008        

and

Start time of trip - start_time In 0630-0930

and

Trip purpose of destination - purp_dest In H, M, )

Trip 2016 

Table: 

,8008,8012,8013

7481,0,36,0

8010,0,0,9

8012,0,70,0

8014,0,26,71

8045,0,18,0

8189,0,0,29

8191,0,28,0

8356,22,0,0

Wed Oct 26 2022 16:30:28 GMT-0400 (Eastern Daylight Time) - Run Time: 2652ms

Cross Tabulation Query Form - Trip - 2016 v1.1

Row: 2006 GTA zone of destination - gta06_dest

Column: 2006 GTA zone of origin - gta06_orig

Filters:

(2006 GTA zone of origin - gta06_orig In 8016,8017,8013,8012,8001,8002,8008     

and

Start time of trip - start_time In 0630-0930

and

Trip purpose of origin - purp_orig In H, M, )

Trip 2016 

Table: 



,8001,8012,8013,8017

1277,30,0,0,0

3324,0,0,26,0

3618,0,0,55,0

3660,0,0,26,0

4124,0,0,25,0

4165,0,16,0,0

4175,0,0,34,0

5198,0,0,21,0

5224,0,0,14,0

5225,0,0,25,0

7031,0,46,0,0

7042,0,44,0,0

7053,0,0,21,0

7353,0,0,17,0

7361,0,0,0,22

7367,0,0,46,0

7414,0,0,14,0

8002,0,46,0,0

8004,0,18,0,0

8010,0,0,9,0

8012,0,179,0,172

8013,0,42,45,0

8014,0,172,212,0

8026,0,18,0,0

8035,0,14,0,0

8039,0,131,0,0

8041,0,23,0,0

8056,0,16,14,0

8057,0,19,26,0

8063,0,0,12,0

8069,0,0,25,0

8070,0,23,0,0

8083,0,0,26,0

8087,0,0,12,0

8107,0,55,65,0

8111,0,0,55,0

8112,0,19,0,0

8113,0,35,0,0

8117,0,17,0,0

8121,0,26,0,0

8123,0,35,17,0

8128,0,16,0,0

8135,0,0,46,0

8136,0,23,9,0

8143,0,17,0,0

8144,0,0,18,0



8145,0,17,0,0

8184,0,35,0,0

8188,0,26,37,0

8189,0,0,29,0

8191,0,18,0,0

8301,0,0,17,0

9057,0,75,0,0

Wed Oct 26 2022 16:29:13 GMT-0400 (Eastern Daylight Time) - Run Time: 2615ms

Cross Tabulation Query Form - Trip - 2016 v1.1

Row: 2006 GTA zone of origin - gta06_orig

Column: 2006 GTA zone of destination - gta06_dest

Filters:

(2006 GTA zone of destination - gta06_dest In 8016,8017,8013,8012,8001,8002,8008        

and

Start time of trip - start_time In 1530-1830

and

Trip purpose of destination - purp_dest In H, M, )

Trip 2016 

Table: 

,8012,8013,8017

2065,0,17,0

3324,0,26,0

3418,24,0,0

3620,0,27,0

3660,0,26,0

4124,0,25,0

4165,16,0,0

5198,0,21,0

7031,46,0,0

7042,44,0,0

7147,14,0,0

7367,0,46,0

7414,0,14,0

7418,0,25,0

8002,46,0,0

8004,22,0,0

8012,35,0,86

8013,38,0,0



8014,94,0,0

8021,38,0,0

8024,26,0,0

8026,18,0,0

8028,0,29,0

8032,36,0,0

8039,59,9,0

8041,23,0,0

8056,0,14,0

8057,50,14,0

8069,0,25,0

8070,23,0,0

8086,0,45,0

8094,41,0,0

8095,0,0,22

8105,0,14,0

8107,37,65,0

8111,0,55,0

8112,19,0,0

8123,35,17,0

8128,16,0,0

8135,17,0,0

8136,0,26,0

8137,51,0,0

8144,0,18,0

8145,17,0,0

8146,28,0,0

8172,0,37,0

8188,26,0,0

8191,18,0,43

8325,33,0,0

9057,35,0,0

Wed Oct 26 2022 16:31:12 GMT-0400 (Eastern Daylight Time) - Run Time: 2375ms

Cross Tabulation Query Form - Trip - 2016 v1.1

Row: 2006 GTA zone of destination - gta06_dest

Column: 2006 GTA zone of origin - gta06_orig

Filters:

(2006 GTA zone of origin - gta06_orig In 8016,8017,8013,8012,8001,8002,8008     

and

Start time of trip - start_time In 1530-1830



and

Trip purpose of origin - purp_orig In H, M, )

Trip 2016 

Table: 

,8012,8013

8013,38,0

8018,0,14

8026,18,0

8047,21,0

8057,0,12

8094,23,0

8095,55,0

8104,23,0

8107,37,0

8136,0,51

8137,51,0

8142,22,0

8189,0,29

8205,0,25
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 4.13.4.1 Parking Ratios for Malls 

  

 Type of Use or Building 
 

Minimum Required Parking Spaces 

 Neighbourhood Commercial 
Shopping Centre (NC Zone) 
 

1 per 18 m² Gross Floor Area (G.F.A.) 
 

 Community Commercial Shopping 

Centre (CC Zone) 
 

1 per 18 m² G.F.A. 

 

15006 Regional Commercial Shopping 

Centre (RC Zone) 

 

1 per 20 m² G.F.A. 

 

 Service Commercial Mall (SC.1 
and SC.2 Zones) 

 

1 per 16.5 m² G.F.A. 
 

19063 Industrial Mall - 1 Parking Space per 50 square 

metres up to 1,000 square metres of 

Gross Floor Area. 

 
- 1 Parking Space per 100 square 

metres between 1,000 square 

metres and 5,000 square metres of 

Gross Floor Area, and 

 
- 1 Parking Space per 150 square 

metres over 5,000 square metres of 

Gross Floor Area. 

  

 4.13.4.1 a) In a NC, CC, B.3, B.4, SC.1, or SC.2 Zone where a Restaurant or 
Tavern occupies more than 30% of the Gross Floor Area of a 

Mall, the specific parking ratio requirement for the Restaurant or 

Tavern shall be required in addition to the Mall requirement for 

the remaining Gross Floor Area of the Mall; and 

  
  b) Where an upper Storey of a Mall has been declared for Office 

Use only, then the parking requirement for that section of the Mall 

shall be in accordance with the Office parking ratio listed in 

Section 4.13.4.2. 

  

 4.13.4.2 Standard Commercial Use Ratios 
  

 Type of Use or Building 

 

Minimum Required Parking Spaces 

 Office 

 

1 per 33 m² G.F.A. 

 Retail Establishment 

 

1 per 16.5 m² G.F.A. 
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15378 Restaurant, Tavern 

 

1 per 7.5 m² G.F.A. 

 
 Restaurant (Take-out) 1 per 9 m² G.F.A. 

 

 Despite the ratios listed in Section 4.13.4.2, the parking ratios for the 

following Uses shall apply: 

 
 Type of Use or Building Minimum Required Parking Spaces 

  

 Building Supply 

 

   Interior Retail 

  Outdoor Retail 

1 per 20 m² G.F.A. for Building 

1 per 50 m² G.F.A. for Outdoor Sales 

and Display Area 
 Interior Warehouse – 

 

1 per 50 m² G.F.A. for Warehouse 

area 

  Car wash - Manual 

 Automatic 

 

2 per bay plus 5 waiting spaces per bay 

5 per bay plus 15 waiting spaces per 

bay 
 Catering Service 

 

1 per 50 m² G.F.A. 

 

  Cleaning Establishment 

 

1 per 50 m² G.F.A. 

 

 Commercial Entertainment 
 

1 per 5 seats or 1 per 5 m² G.F.A., 
whichever is greater. 

 

 Commercial School 

 

1 per 2 staff members plus 1 per 28 m² 

classroom floor space 

  

 Computer Establishment 1 per 33 m² G.F.A. 
  

 Construction and Farm 

Equipment Sales 

1 per 33 m² G.F.A. 

 

  

 Contractor’s Yard 
 

greater a minimum of 4 per yard or 1 

per 50 m² G.F.A. whichever is greater 

  

 Convenience Store 1 per 16.5 m² G.F.A. 

  
 Day Care Centre 1 per 10 children plus 1 for the facility 

  

  Dry Cleaning Outlet 1 per 33 m² G.F.A 

  

  Factory Sales Outlet 1 per 33 m² G.F.A. of sales area 

  

 Financial Establishment 1 per 16.5 m² G.F.A. 

  

 Garden Centre  

 Interior Retail 1 per 20 m² G.F.A. for Building 



 4-15 

 Outdoor Retail 

 

1 per 50 m² G.F.A. for Outdoor Sales 

and Display Area 
  

 Hardware Store 1 per 20 m² G.F.A. 

  

 Hotel 1 per guest room plus 1 per 10 m² 

G.F.A. open to the public excluding 
corridors, lobbies or foyers. 

  

 Liquor Store 1 per 16.5 m² G.F.A. 

  

19063 Manufacturing - 1 Parking Space per 50 square 

metres up to 1,000 square metres of 
Gross Floor Area. 

 

- 1 Parking Space per 100 square 

metres between 1,000 square 

metres and 5,000 square metres of 
Gross Floor Area, and 

 

- 1 Parking Space per 150 square 

metres over 5,000 square metres of 

Gross Floor Area. 
  

 Medical Clinic 6 per practitioner or 1 per 15.5 m² 

G.F.A., whichever is greater. 

  

 Medical Office 7 per practitioner 

  
 Monument Sales Establishment 1 per 50 m² G.F.A. 

  

 Office Supply 1 per 25 m² G.F.A. 

  

 Personal Service 
Establishment 

1 per 16.5 m² G.F.A. 

  

 Print Shop 1 per 50 m² G.F.A. 

  

 Storage Facility 1 per 50 m² G.F.A. 
  

 Recreation Centre 1 per 10 m² G.F.A., or 1 per 5 seats 

whichever is greater, except in the case 

of:  

  i) a Golf Course which shall 

provide 6 per hole 
  

  ii) a miniature golf course or driving 
range which shall provide 1 per 

tee or hole. 
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  iii) A bowling alley which shall 
provide 1 per 6 lanes plus 1 for 

each 23 m² of Gross Floor Area 

Used  for an Accessory Use.  

  

 Repair Service 1 per 33 m² G.F.A. 
  

 Research Establishment 1 per 33 m² G.F.A. 

  

 Retail Sales/service/Rental of  

  Furniture and Appliances 1 per 33 m² G.F.A. 

  Electronic and Audio Visual 
Equipment 

1 per 20 m² G.F.A. 
 

  

 Tradesperson’s Shop 1 per 40 m² G.F.A 

  

 Trucking Operation 1 per 50 m² G.F.A. 
  

 Vehicle Gas Bar a minimum of 2 

  

 Vehicle Service Station and 1 per 14 m² G.F.A. 

 Vehicle Repair Shop and 
Vehicle Speciality Repair 

Shop 

 

  

 Vehicle Sales Establishment/ 

Recreation Vehicles and 

Equipment Sales 

1 per 25 m² G.F.A. or a minimum of 2, 

whichever is greater (parking is 

exclusive of display and storage areas) 
  

 Veterinary Service 1 per 25 m² G.F.A. 

  

 Warehouse 1 per 200 m² G.F.A. 

  
18116 4.13.4.3 Residential Land Use Ratios 

  

 Type of Use or Building Minimum Required Parking Spaces 

 

 Apartment Building for the first 20 units: 1.5 per unit, and 
for each unit in excess of 20: 1.25 per 

unit 

 Bed and Breakfast 

establishment 

1 per guest room and 1 for the 

proprietor 

 
 Group Home 

 

1 per Building plus 1 for staff 

 

18116 Lodging House Type 1 1 per Building plus 1 per 3 Lodging 

Units. 
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 Nursing Home 

 

1 per 3 beds 

 
 Semi-Detached/Duplex 

Dwelling 

 

1 per unit 

 

 Single Detached Dwelling 1 per unit 

 
20555 Additional Residential 

Dwelling Unit 

1 per unit 

 Townhouse 

 

1 per unit 

 

 Tourist Home 

 

1 per Building plus 1 per guest room 

 4.13.4.3.1 Despite Section 4.13.4.3, the minimum required Parking Spaces for 

an Apartment Building in the R.4C Zone shall be 1 per unit. 

  

20555 4.13.4.3.2     Despite Section 4.13.4.3, if no legal off-street Parking Space can be 
provided for the primary Dwelling, as of the date of the passing of this 
Bylaw, no Parking Spaces are required for the Additional Residential 
Dwelling Units. 

  

 4.13.4.4 Miscellaneous Use Parking Ratios 
  

 Type of Use or Building 

Aggregate Extraction 

 

Minimum Required Parking Spaces 

4 per operation 

 Arena (no seats) 
 

1 per 33 m² G.F.A. 
 

 Public Hall including: 

 Arena (with seats) 

 Assembly Hall 

 Auditorium 
 Religious Establishment 

 Gymnasium 

 Auction Centre 

 Club 

 Other place of assembly 
 Auditorium or Gymnasium 

accessory to another Use 

 

1 per 5 seats or 1 per 10 m² G.F.A. 

Used for a hall, auditorium or similar 

Use involving the assembly of persons, 

whichever is greater.  Where public 
assembly seating is provided in the form 

of fixed benches or pews, then 0.5 

metres of each such bench or pew 

length shall be considered as equalling 

one seat.  The number of persons to be 
accommodated for public assembly 

activities with movable seating shall be 

based on 1 person per 1 m2 of movable 

seating. 

 

 Medical Treatment Facility 1.25 spaces per bed 
 

 School – Elementary 

 

1 per classroom plus a minimum of 4 

visitor Parking Spaces plus any 

required parking for a Public Hall if 

such exists. 
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Row Use

Lots identified with parking adjustment (PA) 
suffix

Lots without parking 
adjustment (PA)
suffix

Minimum required Maximum permitted Minimum required
Residential uses
1. Additional 

residential 
dwelling unit (2)(5)

1 space per dwelling 
unit 

Not applicable 1 space per dwelling 
unit 

2. Apartment 
building (6)(7)

For the first 20 dwelling 
units: 1.5 spaces per 
dwelling unit, and for 
each dwelling unit in 
excess of 20: 1.25 spaces 
per dwelling unit. A 
minimum of 20% of the 
required parking spaces 
shall be for the use of 
visitor parking

1.5 spaces per dwelling 
unit plus, 0.25 visitor 
spaces per dwelling unit

For the first 20 dwelling 
units: 1.5 spaces per 
dwelling unit, and for 
each dwelling unit in 
excess of 20: 1.25 spaces 
per dwelling unit. A 
minimum of 20% of 
the required parking 
spaces shall be for the 
use of visitor parking

3. Bed and 
breakfast

1 space per building, 
plus 1 space for owner

Not applicable 1 space per building, 
plus 1 space for owner

4. Duplex dwelling 1 space per dwelling 
unit

Not applicable 1 space per dwelling 
unit

5. Emergency 
shelter

1 space per 4 beds Not applicable 1 space per 4 beds

6. Group home (4) 1 space per building, 
plus 1 space per staff

Not applicable 1 space per building, 
plus 1 space per staff

7. Home 
occupation

In accordance with 
Section 4.15.2

Not applicable In accordance with 
Section 4.15.2

8. Hospice 1 space per 3 beds Not applicable 1 space per 3 beds
9. Live-work unit In addition to the non-

residential parking rate, 1 
space per dwelling unit 

In addition to the non-
residential parking rate, 
1.5 spaces per dwelling 
unit

In addition to the non-
residential parking rate, 1 
space per dwelling unit

10. Lodging house 
type 1 (3)(4)

1 space per building, 
plus 1 per 3 lodging 
units

Not applicable 1 space per building, 
plus 1 per 3 lodging 
units

11. Long term care 
facility

1 space per 3 beds Not applicable 1 space per 3 beds

Table 5.3 Required parking rates in all zones except downtown zones

Parking
Part C: General Provisions and Parking
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Row Use

Lots identified with parking adjustment (PA) 
suffix

Lots without parking 
adjustment (PA) suffix

Minimum required Maximum permitted Minimum required
12. Mixed-use 

building (6)
In addition to the non-
residential parking rate, 1 
space per dwelling unit 
plus 0.1 visitor spaces per 
dwelling unit

In addition to the non-
residential parking rate, 
1.5 spaces per dwelling 
unit plus 0.25 visitor 
spaces per dwelling unit 

In addition to the non-
residential parking rate, 1 
space per dwelling unit 
plus 0.15 visitor spaces 
per dwelling unit

13. Retirement 
residential 
facility

1 space per 3 beds Not applicable 1 space per 3 beds

14. Single detached 
dwelling

1 space per dwelling 
unit

Not applicable 1 space per dwelling 
unit

15. Semi-detached 
dwelling

1 space per dwelling 
unit

Not applicable 1 space per dwelling 
unit 

16. Supportive 
housing

1 space per 4 beds Not applicable 1 space per 4 beds

17. Townhouse– 
back-to-back, 
cluster, stacked, 
and stacked 
back-to-back

1 space per dwelling 
unit, plus 0.2 visitor 
spaces per dwelling unit

1.5 spaces per dwelling 
unit, plus 0.5 visitor 
spaces per dwelling unit

1 space per dwelling 
unit, plus 0.2 visitor 
spaces per dwelling 
unit

18. Townhouse– on-
street

1 space per dwelling 
unit

Not applicable 1 space per dwelling 
unit

19. Townhouse– rear 
access on-street

1 space per dwelling 
unit

Not applicable 1 space per dwelling 
unit

20. Triplex (6)(7) 1 space per dwelling 
unit

Not applicable 1 space per dwelling 
unit

Commercial, service, retail and related land uses
21. Animal boarding 

establishment
2 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

4 spaces per 100 m2 of 
GFA

22. Animal care 
establishment

2 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

4 spaces per 100 m2 of 
GFA

23. Artisan studio 1.5 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

24. Auction centre 3.5 spaces per 100 m2 of 
GFA

6 spaces per 100 m2 of 
GFA

4 spaces per 100 m2 of 
GFA

25. Building supply 1.5 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

Table 5.3 Continued– Required parking rates in all zones except downtown zones

Parking
Part C: General Provisions and Parking
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Table 5.3 Continued– Required parking rates in all zones except downtown zones

Row Use

Lots identified with parking adjustment (PA) 
suffix

Lots without parking 
adjustment (PA) suffix

Minimum required Maximum permitted Minimum required
26. Catering service 2 spaces per 100 m2 of 

GFA
3 spaces per 100 m2 of 
GFA

2 spaces per 100 m2 of 
GFA

27. Cleaning 
establishment

2 spaces per 100m2 of  
GFA

3 spaces per 100 m2 of 
GFA

2 spaces per 100 m2 of 
GFA

28. Commercial 
entertainment

5 spaces per 100 m2 of 
GFA

10 spaces per 100 m2 of 
GFA

10 spaces per 100 m2 of 
GFA

29. Conference 
and convention 
facility

5.5 spaces per 100 m2 of 
GFA

7.5 spaces per 100 m2 of 
GFA

5.5 spaces per 100 m2 of 
GFA

30. Contractor’s yard 1 space per 100 m2 of 
GFA

1.5 spaces per 100 m2 of 
GFA

1 space per 100 m2 of 
GFA

31. Convenience 
store

1.5 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

4 spaces per 100m2 of 
GFA

32. Day care centre 3 spaces per 100 m2 of 
GFA

Not applicable 3 spaces per 100 m2 of 
GFA

33. Financial 
establishment

3 spaces per 100 m2 of 
GFA

4.5 spaces per 100 m2 of 
GFA

5 spaces per 100 m2 of 
GFA

34. Fitness centre 5 spaces per 100 m2 of 
GFA

5.5 spaces per 100 m2 of 
GFA

5 spaces per 100 m2 of 
GFA

35. Funeral home 3.5 spaces per 100 m2 of 
GFA

6 spaces per 100 m2 of 
GFA

4 spaces per 100 m2 of 
GFA

36. Garden centre 1.5 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

3 spaces per 100m2 of 
GFA

37. Home 
improvement 
warehouse

1.5 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

2 spaces per 100 m2 of 
GFA

38. Hotel 0.75 spaces per guest 
room

1 space per guest room 1 space per guest room

39. Major 
equipment 
supply and 
service

1.5 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

40. Medical clinic 3 spaces per 100 m2 of 
GFA

4 spaces per 100 m2 of 
GFA

5 spaces per 100 m2 of 
GFA

41. Micro-brewery 1 space per 100 m2 of 
GFA

1.5 space per 100 m2 of 
GFA

1 space per 100 m2 of 
GFA

Parking
Part C: General Provisions and Parking
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Row Use

Lots identified with parking adjustment (PA) 
suffix

Lots without parking 
adjustment (PA) suffix

Minimum required Maximum permitted Minimum required
42. Nightclub 5 spaces per 100 m2 of 

GFA
10 spaces per 100 m2 of 
GFA

10 spaces per 100 m2 of 
GFA

43. Office 2.5 spaces per 100 m2 of 
GFA

5 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

44. Propane retail 
outlet

1.5 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

45. Repair service 1 space per 100 m2 of 
GFA

1.5 spaces per 100 m2 of 
GFA

1 space per 100 m2 of 
GFA

46. Restaurant 5 spaces per 100 m2 of 
GFA

12.5 spaces per 100 m2 of 
GFA

9 spaces per 100 m2 of 
GFA

47. Restaurant, take-
out

5 spaces per 100 m2 of 
GFA

10 spaces per 100 m2 of 
GFA

9 spaces per 100 m2 of 
GFA

48. Retail 
establishment

1.5 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

49. Service 
establishment

4 spaces per 100 m2 of 
GFA

5 spaces per 100 m2 of 
GFA

4 spaces per 100 m2 of 
GFA

50. School, 
commercial

1 space per 100 m2 of 
GFA

5 spaces per 100 m2 of 
GFA

4 spaces per 100 m2 of 
GFA

51. Storage facility 1 space per 100 m2 of 
GFA

1.5 spaces per 100 m2 of 
GFA

1 space per 100 m2 of 
GFA

52. Taxi 
establishment

2.5 spaces per 100 m2 of 
GFA

5 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

53. Tradesperson's 
shop

1.5 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

54. Transportation 
depot

1 space per 100 m2 of 
GFA

2 spaces per 100 m2 of 
GFA

2 spaces per 100 m2 of 
GFA

55. Vehicle body 
shop

1.5 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

56. Vehicle rental 
establishment

1 space per 100 m2 of 
GFA

2 spaces per 100 m2 of 
GFA

2 spaces per 100 m2 of 
GFA

57. Vehicle repair 
establishment

1.5 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

3 spaces per 100 m2 of 
GFA

58. Vehicle sales 
establishment

1 space per 100 m2 of 
GFA

2 spaces per 100 m2 of 
GFA

2 spaces per 100 m2 of 
GFA

Table 5.3 Continued– Required parking rates in all zones except downtown zones

Parking
Part C: General Provisions and Parking
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Parking

5.8 Bicycle parking rates
(a) Bicycle parking spaces, long term and 

bicycle parking spaces, short term shall 
be provided in accordance with Table 5.7 
and Table 5.8.

(b) Where a lot contains more than one 
use, not within a multi-unit building, 
the required number of bicycle parking 
spaces is the sum of all bicycle parking 
spaces required for each use.

Row Use Bicycle parking spaces, 
short term – minimum 
required

Bicycle parking spaces, 
long term – minimum 
required

1. Residential

• Apartment building (1)

• Townhouse – back-to-back, 
cluster, stacked, stacked back-to-
back (where individual garages are 
not provided) (1)

0.1 spaces per dwelling 
unit, 2 spaces minimum

1 space per dwelling unit, 
2 spaces minimum

2. Supportive housing 0.1 spaces per dwelling 
unit or suite, 2 spaces 
minimum

1 space per dwelling unit 
or suite, 2 spaces minimum

3. Live-work unit, mixed-use building (1) In addition to the non-
residential parking 
requirement, 0.1 spaces per 
dwelling unit is required, 2 
spaces minimum

In addition to the non-
residential parking 
requirement, 1 space per 
dwelling unit is required, 2 
spaces minimum

4. Multi-unit building (commercial)

(includes individual buildings on the 
same lot as the multi-unit building)

0.2 spaces per 100 m2 GFA, 
2 spaces minimum

0.1 spaces per 100 m2 GFA, 
2 spaces minimum

5. Multi-unit building (industrial)

(includes individual buildings on the 
same lot as the multi-unit building)

0.03 spaces per 100 m2 
GFA, 2 spaces minimum

0.07 spaces per 100 m2 
GFA, 2 spaces minimum

6. Commercial, service, retail

• Convenience store
• Financial establishment
• Fitness centre
• Retail establishment
• Service establishment
• School, commercial

0.2 spaces per 100 m2 GFA, 
2 spaces minimum

0.1 spaces per 100 m2 GFA, 
2 spaces minimum

7. Day care centre 0.3 spaces per 100 m2 GFA, 
2 spaces minimum

0.2 spaces per 100 m2 GFA, 
2 spaces minimum

Table 5.7 - Required bicycle parking rates in all zones except downtown zones

Part C: General Provisions and Parking
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Abbeywood Cr. ............ E 3
Aberdeen St. ............ E 4-5
Acker St. ..................... D 9
Acorn Pl. ..................... D 7
Adam Ct. ......................A 7
Admiral Pl. ............... K 3-4
Airpark Pl. ....................G 9
Ajax St. ........................E 4
Albert St. ......................F 5
Alexandra St. .............. D 5
Algoma Dr. ...................C 7
Algonquin Rd. ..............C 7
Alice St. .......................F 6
Allan Ave. .....................F 4
Allison Pl. .....................F 2
Alma St. N. ...............D-E 4
Alma St. S. ............... E-F 4
Amalia Cr......................K 6
Amberwood La. ........... H 6
Amsterdam Cr. .............J 6
Amy Ct. ........................F 2
Ann St. ........................ D 5
Annmore Cr. .................K 7
Anthony Ave. ................E 7
Applewood Cr. ............. D 4
Arbordale Walk ........... H 6
Arboretum Rd. ............ H 6
Ardmay Cr. ...................E 6
Argyle Dr. .....................G 3
Arkell Rd. .....................J 6
Armstrong Ave. ............F 7
Arnold St. .....................E 5
Arrow Rd. .....................B 4
Arrow Wood Ct. ........... H 6
Arthur St. N. .................E 6
Arthur St. S. .................F 6
Ashcroft Ct. ...............H-I 6
Aspen Valley Cr. .......... H 4
Aspenwood Pl. .............F 2
Atto Dr. .....................B-C 8
Auden Rd. ....................E 8
Audrey Ave. ..................F 7
Augustine Ct. .............. H 5
Avondale Ave............... D 5
Avra Ct. ....................... D 3
Bagot St. ......................E 4
Bailey Ave. ...................C 5
Baker St. ......................E 5
Balfour Ct. .....................I 6
Balmoral Dr. .................C 7
Balsam Dr. .................. D 6
Balsarroch Pl. ..............F 7
Barber Ave. ..................E 5
Bard Blvd. ................ J 6-7
Barton St. .................... D 5
Basswood Dr. ...........H 6-7
Bates Rd. .................. I 2-3
Bathgate Dr. ..................I 6
Baxter Dr. .....................K 7
Bayberry Dr. ................ H 6
Beattie St. ....................C 5
Beaumont Cr. ...............F 8
Beaver Meadow Dr. .. K-L 6
Bedford Rd. ..................B 6
Beech St. .....................G 2
Beechlawn Blvd. ......... H 6
Beechwood Ave. ..........F 4
Belcourt Cr. ..................F 2
Bell Ave. ................... F-G 7
Bellevue St. ..............G 4-5
Bennett Ave. .................E 6
Berkley Pl.....................C 7
Berry Dr. .......................J 3
Beverley St. .................F 7
Birch St. ........................I 5
Birchbank Blvd. ...........B 7
Birmingham St. ............F 5
Bishop Ct. ................... H 3
Blackbird Cr. ................C 7
Blair Dr. ........................K 6
Blue Forest Cr. .............A 6
Blueridge Ct. ............... D 3
Bonar Pl. ..................... D 2
Bond Ct. ...................... D 2
Borden St. ....................G 5
Borland Dr. ...................K 5
Boulder Cr. ...................K 4
Boult Ave. .....................F 6
Bowen Dr. ....................B 7
Bradson Dr. ..................F 8
Brady La. .......................I 6
Braid Pl. .......................G 5
Brant Ave. ................ C 7-8
Brazolot Dr. ...................I 4
Breesegarden La..........E 8
Brentwood Dr. ..............C 5
Briarlea Rd. ...................I 3
Bridlewood Dr. ............ H 3
Bright La. .....................K 7
Brighton St. ..................C 6
Bristol St. ................. F 4-5
Brock St. ......................J 7
Brockville Ave. .............F 7
Brombal Dr. ...................I 5
Bronwyn Pl. .................E 3
Brookhaven Ct. .............I 4
Brown St. .....................K 7
Brunswick Ave. ............E 7
Brydges Ct. ..................E 9
Buckthorn Cr. ...............E 8
Burke Ct. ......................K 6
Burns Dr. .................. C 4-5
Burton Rd. ................... D 2
Bushmills Cr. ................E 3
Byron Ct. .......................I 5
Cabot Ct. .......................I 5
Cadillac Dr. ...................E 6
Caledonia St.................G 5
Calgary Ave. .................E 7
Callander Dr. ............... D 7
Cambridge St. ..............E 5
Camm Cr. .....................K 6
Campbell Rd. ...............C 4
Campion Ave. ...............E 5
Candlewood Dr. ............E 3
Cannon St. ...................E 4
Carden St. ....................F 5
Cardiff Way ..................F 2
Cardigan St. ............. E 5-6
Carere Cr. .....................B 8
Carey Cr. ..................... D 2
Caribou Cr. ...................C 7
Carlaw Pl. ....................L 7
Carmine Pl. ..................C 7
Carnaby Cr. ................. H 3
Carolyn Ct. .................. D 3
Carrington Dr. ...............J 5
Carrington Pl. ...............J 5
Carroll Cr. .....................K 5
Carter Dr...................D 7-8
Cassino Ave. .................E 7
Castlebury Dr. ..............E 3
Cathcart St. ..................C 6
Cavell Ave. .................. D 5
Cedar St. ......................F 4
Cedarcroft Pl. .............. H 6
Cedarvale Ave. .............F 8
Celia Cr. ........................F 4
Central St. ................... D 5
Chad Pl. ...................... D 3
Chadwick Ave. .............F 4
Champlain Pl. ................I 5
Chancellors Way .......... H5
Chapel La. ....................E 5
Charles St. ...................E 5
Chartwell Cr. ................G 3
Chase Ave. ...................E 4
Chelsea Ct. .................. D 2
Cheltonwood Ave. ....... D 7
Cherry Blossom Cir. .... H 6
Cherrywood Dr. ............E 2
Chester St. .................. D 5
Chesterfi eld Ave. ..........C 8
Chesterton La. .............E 8
Chestnut Pl. ................ D 7
Chillico Dr. ................... D 1
Christie La. .................. H 5
Christine Dr. .................A 7
Christopher Ct. ............ H 3
Church La....................E  5
Cityview Dr. N...............F 8
Cityview Dr. S. ..............F 8
Clair Rd. E. ............... K 5-6
Clair Rd. W. .............. K 3-5
Clairfi elds Dr. E. ...........K 5
Clairfi elds Dr. W. ...........K 6
Clara St. .......................E 6
Clarence St. ................ D 5
Clarke St. E. ................ D 5
Clarke St. W. ............... D 5
Clearview St. ...............F 8
Clinton St. ....................E 5
Clive Ave. .....................C 6
Clough Cr. ....................J 7
Clythe Creek Dr. ...........E 9
Colborn St. .................. H 6
Cole Rd. .................H-I 3-4
College Ave. E. .........G 5-7
College Ave. W. ....H3, G3-5
College Cr. ................... H 5
Collingwood St. ............C 6
Colonial Dr. ...................K 7
Columbus Cr. .................I 5
Commercial St. ............E 5
Conrad Ct. ....................E 7
Conroy Cr. ................... H 3
Conservation Rd. ..... A 6-9
Cooks Mill Rd. ...............I 8
Coopers Ct. ..................K 4
Cope Ct. .......................B 2
Cork St. E. ....................E 5
Cork St. W. ...................E 5
Corporate Ct. ............ K 3-4
Cote Dr. ....................... D 6
Country Club Dr. ...........B 6
County Rd. 31 ..............E 1
County Rd. 35 ..............J 3
County Rd. 37 .......... J 6-7
County Rd. 38 .... I-L 7, B 7
County Rd. 39 ..............B 3
County Rd. 41 ...........H-I 9
County Rd. 86 ..............B 2
Coutts Ct. .....................J 6
Coventry Dr. ................ H 3
Cowan Pl. ................. K 3-4
Cox Ct. ..........................I 6
Cranberry Ct. ...............E 2
Crane Ave. ................... H 3
Crawford St. .................G 5
Crawley Rd. ............ L-M 3
Creekside Dr. ...............F 9
Creighton Ave. ..............E 9
Crestwood Pl................E 6
Crimea St. ....................E 4
Cross Creek Blvd. ........B 6
Cross St. ......................F 6
Crossingham Dr. ..........E 2
Crowe St. ......................I 5
Cummings Ct. ..............K 6
Curtis Dr. ......................B 3
Curzon Cr. ................... D 1
Cutten Pl. .....................J 4
Dakota Dr. ....................C 7
Dalebrook Pl. ...........B 6-7
Danwood Pl. ................ D 7
Darby Rd. .....................F 2
Darling Cr. ....................K 6
Darnell Rd. ....................I 5
Darren Pl. .....................A 6
Davis St....................D-E 9
Davison Dr. ...................F 9
Dawn Ave. ....................K 5
Dawson Rd...............C-D 4
Dean Ave. .................G 4-5
Deerchase Ct. ...............I 4
Deerfi eld Pl. .................F 2
Deerpath Dr. ............. E-F 3
Del Mar Blvd. ...............E 7
Delaware Ave. ..............C 7
Delhi St. ................... C-E 6
Delta St. .......................C 7
Denver Rd. ...................F 4
Derry St........................E 6
Deshane St. .................B 7
Devere Dr. ................... H 3
Devonshire Pl. ..............C 7
Dimson Ave. ..............H-I 6
Division St. .................. D 5
Dodds Ave. ...................F 7
Dominion Dr. ............ K 6-7
Domo Dr. ......................E 7
Dooley Pl. ......................I 6
Dormie La. ...............G 5-6
Dougall St. ...................E 8
Douglas St. .............. E 5-6
Dovercliffe Rd. .............G 3
Downey Rd....................I 3
Doyle Dr. ......................K 5
Drew St. .......................E 4
Driftwood Dr. ............... H 6
Driscoll Ct. ...................F 9
Drohan Dr. ....................K 5
Drummond Pl. ............. D 7
Dublin St. N. ............. E-F 5
Dublin St. S. .................F 5
Duck La. .......................K 6
Dufferin St. ................. D 5
Duke St. .......................F 6
Dumbarton St...............C 7
Dundas La. ...................G 6
Dunhill Cr. ................... D 2
Dunkirk Ave. .................E 7
Dunlop Dr. ....................G 9
Durham St. ...................E 5
Earl St. ........................ D 5
East Ring Rd. ...........G-H 6
Eastview Rd. ............D 7-9
Echo Dr.........................G 5
Eden St. .......................F 3
Edgehill Dr. .................. D 5
Edinburgh Rd. N. .......B-E4
Edinburgh Rd. S. . E-I4,I-J5
Edmonton Dr. ...............E 7
Edwards St. .................E 8
Edwin St. .....................E 5
Elderberry Ct. ...............K 6
Eleanor Ct. ...............D 7-8
Elginfi eld Dr................. D 7
Eliot Pl. .........................E 7
Elizabeth St. ............. F 6-8
Elmhurst Cr. ................ D 4
Elmira Rd. N. ............B-D 2
Elmira Rd. S. ............ E-F 2
Elmridge Dr. .............H 6-7
Elora St. .......................E 5
Elsley Ct. .......................I 2
Elson Dr. ................... F-G 4
Emma St. .................... D 6
Empire St. ....................F 7
Emslie St. .....................F 5
Eramosa Cr...................C 8
Eramosa Rd. .....E6, D7, C8
Eric Ct. ........................ D 7
Erie St. .........................F 7
Erin Ave. .......................E 6
Ervin Cr. ........................I 4
Esker Run ....................E 9

Essex St. ......................F 5
Eton Pl. ........................C 7
Eugene Dr. ............... K 5-6
Evans Dr. ......................K 6
Evergreen Dr. .............. H 5
Exhibition St. ............D-E 5
Extra St. ...................... D 5
Fair Rd. ........................B 4
Fairmeadow Dr. ...........F 2
Fairview Blvd. ..............G 5
Fairway La. ..................C 6
Falcon Cir. .....................I 6
Farley Dr............ K-L 5, K 6
Farnham Rd. ................J 8
Farquhar St. .................F 5
Fergus St. ....................F 4
Ferguson St. ................F 6
Ferman Dr. ...................E 2
Fernbank Pl. .................I 3
Ferndale Ave. ...............C 7
Fieldstone Rd. ...............I 6
Fife Rd. .................... F 1-2
Fischer Dr. ....................E 3
Flaherty Dr. ..............D 1-2
Flanders Rd................. H 3
Fleming Rd...................F 9
Fletcher Ct. ..............D 7-8
Floral Dr. ......................G 4
Florence La. .................F 7
Fobert Ct. .................... D 7
Forbes Ave. ..................G 5
Forest Hill Dr. ........... F-G 5
Forest St. .....................G 5
Forestell Rd..................L 3
Forster Dr. .....................I 6
Foster Ave. ...................E 4
Fountain St. E. ......... F 5-6
Fountain St. W. .............F 5
Foxwood Cr. ..................I 3
Franchetto Blvd. ..........E 7
Franklin Ave. ................E 6
Frasson Dr. ...................F 9
Frederick Dr. ................K 7
Freeman Ave. ...............C 5
Freshfi eld St. ...............F 5
Freshmeadow Way ... E-F2
Fuller Dr. ......................E 9
Galt St. .........................F 4
Gardenview Ct. ........... H 6
Garibaldi St. .................F 7
Garth St. .......................E 5
Gateway Dr...................F 2
Gaw Cr. ........................K 6
Gazer Pl. ......................C 8
Geddes Cr. ....................J 5
Gemmel La. ..................C 5
George St. ................... D 5
George Wellington Pl. ...A 7
Gibbs Cr........................K 5
Ginger Ct. .....................J 5
Gladstone Ave. .............C 6
Glasgow St. N. .............E 5
Glasgow St. S. ..............F 5
Glebeholme Cr. ............ D 5
Glenbrook Dr. ...............B 7
Glenburnie Dr. ............. D 7
Glenda Ct. ................... D 3
Glengarry St. ................E 4
Glenhill Pl. ....................E 6
Glenholm Dr. ............... H 9
Glenwood Ave. ............ D 5
Goldie Ave. ...................E 4
Golfview Rd. .................B 7
Gombas Pl. ...................F 2
Goodwin Dr. .................L 6
Gordon St. ................ F-K 5
Gosling Gdns. ........... K-L 5
Governors Rd. ..............B 1
Gowdy Ave. ..................E 4
Graham St. ...................G 5
Grandridge Cr. ............. D 3
Grange La. ...............G-H 5
Grange Rd. ............... F 7-9
Grange St. ................ E 6-7
Grant St. .......................F 6
Green St. ......................E 5
Greengate Rd. ............. D 4
Greenview St. ............. D 7
Greenwich Dr. ............. D 2
Gregory Pl. ...................E 3
Grey Oak Dr. .................K 7
Grey St. ........................E 4
Grierson Dr. ................. H 5
Grinyer Dr. ....................E 8
Grouse Trail ...................I 3
Grove St. ......................E 6
Gryphon Pl. ................. H 4
Guelph St. ....................E 4
Hadati Rd. ....................E 7
Hagan Ave. ...................F 8
Hales Cr. .......................G 5
Halesmanor Ct. .............I 6
Hall Ave. .......................K 6
Hamel Ave. ............... E 4-5
Hamilton Dr. .................A 6
Hands Dr. ......................I 6
Haney Dr. .....................K 6
Hanlon Expy. ............ C-L 3
Hanlon Rd. .......G-I 3,K-L 3
Harcourt Dr...................G 5
Hardy St. .................. E-F 7
Harris St. ......................F 6
Harrison Ave. ............ E 4-5
Harrow Ct. ................... H 5
Harts La. E. ............... I 5-6
Harts La. W. ............... I 5-6
Hartwood Ct. .................I 4
Harvard Rd. ...............H-I 5
Hasler Cr. .....................J 7
Hastings Blvd. ............. D 8
Havelock St. .................E 6
Hawkins Dr. ..................L 6
Hawthorne Pl. ............. D 7
Hayes Ave. ...................F 7
Hayward Cr. .................K 4
Hazelwood Dr. ...............I 3
Hearn Ave.....................F 4
Heath Rd. .....................E 3
Heather Ave..................G 4
Hebert St. .....................E 8
Heffernan St. ...............E 6
Henderson Dr. ...............E9
Henry Ct. ......................F 8
Hepburn Ave. ...............E 6
Heritage Dr. .............. K 5-6
Hersey St. ....................F 6
Hewitt La. ................ E 2-3
Hickory St. .................. H 5
Highpark Dr. .................F 4
Highview Pl. ................ D 5
Highway 6 ...C-L3,C3-5, B6
Highway 7 .........................
  ...... C 1-3,C-F 3, F 3-9
Hill Trail ........................E 9
Hillcrest Dr. ..................E 6
Hilldale Cr. .....................I 4
Hillsdon Pl. .................. D 1
Hillside Dr. ....................C 8
Hilltop Rd. ....................B 7
Holland Cr. ............... J-H 6
Holliday St....................F 5
Holly Ct. .......................E 8
Hollyberry Pl. ...............E 2
Home St. ......................E 5
Honey Cr.......................F 4
Honeysuckle Dr. .......... H 6
Hood St. .......................F 6
Hooper St. ....................F 6
Hosking Pl. ....................I 4
Howden Cr. ..................J 7
Howitt St. .....................F 6
Hunt St. ........................K 7
Hunters La. ................I-J 3
Huntington Pl. ...............I 6
Huron St. ......................F 6
Hyland Rd. .................. D 7
Imperial Rd. N. .........B-E 2
Imperial Rd. S. ........ E2-F3
Independence Pl. .........C 1
Industrial Ave. ..............F 7
Ingram Dr. ....................B 7
Inkerman St. ............ E-F 4
Inverness Dr. ................C 7
Ireland Pl......................E 8
Ironwood Rd. ............H-I 4
Irving Cr. ......................K 5
Islington Ave. ...........B-C 7
Jackson St. ..................E 6
James St. E. .................F 5
James St. W. ................F 5
Jane St.........................E 6
Janefi eld Ave. ..........G-H 4
Jason Dr. ......................A 6
Jean Anderson Cr. .... K 4-5
Jenson Blvd. ................K 6
Jessica La. ...................A 7
Jodi Pl. .........................E 2
John St. ...................... D 5
Johnston St. .................F 7
Joseph St. ................ E-F 7
Joyce Pl. ......................E 8
Julia Dr. ........................E 4
June Ave. .....................C 5
Kane Hill Dr. .................C 9
Kara Lee Ct. .................E 7
Karen Ave. .....................I 5
Katelynn Dr. ..................I 6
Katemore Dr. ................K 7
Kathleen St. ............. C-E 5
Kearney St. ..................E 8
Keating St. ...................F 8
Keats Cr.........................I 5
Kelly Ct.........................E 3
Kendrick Ave. ...............G 3
Kennedy Rd..................A 6
Kensington St. ......... C 6-7
Kent St. ........................F 5
Kenwood Cr. .................E 4
Kerr St......................... D 5
Keys Cr. ........................K 5
Kilkenny Pl. ..................L 7
Kimberley Dr. ...........D 4-5
King Edward Pl. ...........E 5
King St. ........................E 6
Kingsley Ct. ..................C 7
Kingsmill Ave. ..............F 7
Kingswood Gate .......... H 3
Kinlock St.....................B 7
Kipling Ave. ................. D 2
Kirkby Ct. .....................K 4
Kirkland St. ..................E 5
Kirsten Dr. ................... D 6
Kitchener Ave. ..............C 6
Knevitt Pl. ....................G 3
Knightswood Blvd. .......C 7
Koch Dr. ........................I 4
Kortright Rd. E. .............I 6
Kortright Rd. W. ......... I 3-5
Kron Dr. .........................I 5
Laird Rd. .................. K 2-4
Lambert Cr. ................. H 3
Lambert Cr. ..................K 7
Landsdown Dr. .............J 6
Lane St..................... E 6-7
Langside St. .................C 7
Latenda Pl. ....................I 6
Laughland La. .......... L 6-7
Laurelwood Ct. ............ H 4
Laurine Ave. .................E 6
Laverne Ave. ............... D 7
Law Dr. ..................... E 8-9
Lawrence Ave. .............F 7
Leacock Ave. ............ E 7-8
Leader La. ....................B 7
Lee St....................... E-F 8
Lemon St. ....................E 6
Lennox La. ...................G 5
Lewis Rd. .....................C 3
Lilac Pl. ........................C 6
Lincoln Cr. ................... D 7
Linden Pl. .................... D 7
Lindsay Ct. ...................E 8
Linke Pl. ...................... D 9
Lisa La. ........................E 2
Liverpool St. .................E 5
Lockyer Rd. ..................G 4
Lois La. ........................F 3
London Rd. E. ...............E 5
London Rd. W. ..............E 5
Longfellow Ave. ............C 8
Lonsdale Dr. .................C 4
Lorna Dr. .......................I 6
Louisa Dr. .....................E 6
Lowes Rd. E. ............ K 5-6
Lowes Rd. W. ...............K 5
Lyle Pl. ..........................I 6
Lynch Cir. .....................K 6
Lynnmore St.................K 7
Lynwood Ave. ...............G 4
Lynwood Pl. .................G 4
Lyon Ave. ..................D-E 5
Mac Ave. ..................... D 5
Macalister Bv ................I 7
MacDonald St. .............G 5
Macdonell St. ........... F 5-6
Mackay St. ...................E 8
Magdalena Dr. .......... E 7-8
Magnolia La. ............... H 6
Malcolm Rd. .................B 1
Mallard Ct. ....................I 2
Maltby Rd. E. ...............M 6
Maltby Rd. W. ..............M 4
Malvern Cr....................J 6
Manhattan Ct. ............. D 6
Manitoba St. ................F 6
Manor Park Cr. .............F 4
Manressa Ct. ............ A 6-7
Maple St. ................. F-G 5
Maplewood Dr. .............G 4
Marcon St. .................. D 5
Margaret St. .................F 6
Marigold Dr. .................J 3
Marilyn Dr. ............... C 5-6
Marksam Rd. ...........D-E 3
Marlborough Rd. ......C-D 6
Marsh Cr. .....................K 7
Marshall Dr...................F 9
Marsland Ct. .................I 6
Martin Ave. ...................F 5
Mary St. ................... F-G 5
Mason Ct. .....................G 4
Massey Rd. .............. C 1-3
Matthew Dr. ................ D 3
Maude La. .................... D9
Mayfair Ct. .................. H 3
Mayfi eld Ave. .............. H 6
McArthur Dr..................L 6
McCall Cr. .....................F 4
McCann St. ...................I 7
McCartney Rd. ......... F 1-2
McCorkindale Pl. ......... D 1
McCrae Blvd. ...............F 5
McCurdy Rd. ................J 5
McElderry Rd. ...............I 5
McGarr Ct. ....................K 6
McGarr Dr. ....................K 6
McGee St. ....................F 4
McGilvray St.................G 5
McIlwraith Cr. ...............E 7
McIntosh La. ................G 5
Mclachlan Pl. .............. D 2
McNulty La. .............. K 6-7
McTague St. .................E 5
McWilliams Rd. ......... I-K 3
Meadow Cr. ................. D 3
Meadowview Ave. ........F 4

Pacifi c Pl. .....................F 4
Paddison Ct. ..................I 7
Paisley Rd. ............... E 1-4
Paisley Service Rd. .......E3
Paisley St. ................ E 4-5
Palermo Cr. ..................E 7
Palmer St. ....................E 6
Pamela Pl. ....................F 2
Pandora Dr. ..................A 6
Park Ave. ......................E 5
Park La.........................E 5
Parker Pl. .....................B 7
Parkholm Ave. ..............E 6
Parkside Dr. ..............H-I 7
Parkview Cr. .................F 2
Parkwood Rd. ............. D 4
Paul Ave. ..................... D 6
Pauline Pl. ................... D 3
Paulstown Cr. ...............K 5
Peachtree Cr. .............. D 2
Pearl St. .......................E 6
Pearson St. ..................L 6
Peartree Cr. ................. D 2

Peer Dr. ........................J 3
Penfold Dr. ...................E 9
Penfold Rd. ................I-J 5
Penni Pl. ...................... D 2
Periwinkle Way ............K 6
Peter Ave. .................... D 6
Petrolia St. ...................E 4
Pettitt Dr. ......................F 9
Pheasant Run Dr. ...... I 2-3
Philip Ave. ................... D 6
Picadilly Pl. ..................G 3
Pickwick Pl. ................ D 2
Pillet Pl. ........................F 4
Pine Dr. ....................... D 6
Pine Ridge Dr. ..............K 6
Pinetree Dr. ..................E 2
Pinnacle Cr. ..................F 3
Pintail Ct. ......................I 3
Pioneer Trail ..............H-I 2
Pipe St. ....................... D 5
Pleasant Rd. ................ D 6
Plymouth Ct. ............... D 4
Pondview Cr. ................B 6

Popham Dr. ..................E 8
Poppy Dr................... L 4-5
Poppy Dr. E............... L 5-6
Poppy La. .................... H 4
Porter Ct.......................K 6
Porter Dr. ......................K 5
Powell St. E. ................ D 5
Powell St. W. ............... D 5
Powerhouse La. .......G-H 6
Preston St. ............... F 4-5
Price St. .......................B 8
Primrose La. ............... D 2
Princess St. ................. D 5
Princeton Pl. ............... H 5
Promenade Rd. ............C 8
Prospect Ave. ...............E 6
Ptarmigan Dr. ...... I 2-3,H 3
Quail Creek Dr. ..............I 3
Quaiser Ct. ....................I 5
Quebec St. ...................E 5
Queen St. .....................E 6
Queensdale Cr. .............F 2
Raglan St. ....................E 4

Ralston Dr. ...................E 8
Ramona Ct. .............. C 7-8
Raspberry La. ..............E 8
Ray Cr...........................K 7
Raymond St. ................F 5
Regal Rd. .....................B 3
Regent St. ....................E 6
Reid Ct. .....................H-I 4
Renfi eld St. ..................C 7
Renfrew Pl. ...................I 5
Research La. ............... H 5
Revell Dr. .................. J-K 5
Reynolds Walk ............ H 6
Rhonda Rd. ..............D-E 3
Richardson St. .............F 6
Rickson Ave. .............H-I 5
Ridgeway Ave. .............J 6
Ridgewood Ave. ...........E 4
Riverview Dr. ................C 6
Riverview Pl. ................C 6
Robertson Dr. .............. D 5
Robin Rd. ......................I 6
Robinson Ave. ..............E 5

Rochelle Dr. ..................F 2
Rodgers Rd. .............. I 4-5
Rodney Blvd. ................G 5
Roehampton Cr. ...........K 5
Roland St. ....................F 4
Rosanne St. ............. F 1-2
Rose St. .......................F 6
Rosedale Ave. ..............E 7
Rosewood Ave..............E 4
Royal Rd.......................C 3
Rutherford Ct. ..............K 4
Ryan Ave. .....................E 7
Ryde Rd. ......................E 2
Sackville St. .................F 6
Sagewood Pl. ................I 4
Saigon St. ................... D 1
Samantha Ct. ...............F 3
Sandcreek La. ..............E 9
Sanderson Dr. ............. D 3
Sandpiper Dr. ................I 2
Schiedel Dr. ..................B 7
Schroder Cr. ............. F 7-8
Schuurman Ct. ..............I 5

Scott Ct. .......................E 8
Scottsdale Dr............. G-I 4
Serena La.....................L 7
Severn Dr. ................D-F 9
Shackleton Dr...............E 9
Shadow Dr. ..................G 2
Shadybrook Cr...............I 3
Shaftesbury Ave. ..........C 6
Shakespeare Dr............C 8
Shallmar Ct. .................F 2
Sharon Pl. ................... D 3
Sheehy Ct. .................. H 9
Shelby Pl. .....................F 3
Shelldale Cr. ................ D 4
Sheridan St. .................C 7
Sherwood Dr. .............. D 7
Shirley Ave. ..................E 6
Shoemaker Cr. ............F 2.
Short St. .......................F 6
Sidney Cr. ......................I 5
Silurian Dr. ...................E 8
Silvercreek Pky. N. ....B-E3
Silvercreek Pky. S. .... E-F3

Silversmith Ct. .............J 5
Simcoe St. ...................F 7
Simmonds Dr. ..............B 7
Simpson Way ...............G 5
Sinclair St. ............... K-L 6
Skov Cr. ....................... D 6
Skye Pl. ........................G 4
Skyway Dr. ............... F-G 9
Sleeman Ave. ...............E 4
Sloan Ave. ....................F 8
Smart St. ..................... H 5
Smith Ave. ....................F 7
Smith La. .....................G 5
Somerset Glen .............J 4
South Ring Rd. E. .....H 5-6
South Ring Rd. W. ....... H 5
Southampton St. ..........E 4
Southcreek Tr. .......... J 4-5
Southgate Dr. ............J-L 4
Sparling Ct. ...................I 6
Speedvale Ave. E......D 5-9
Speedvale Ave. W. ..... D 15
Spencer Cr. ..................K 5

Spring St. .....................E 6
Springdale Blvd. ..........F 2
Spruce Pl. ................... D 7
Sprucehaven Ct. ......... H 6
St. Andrew St. ............. D 5
St. Arnaud St. ...............F 4
St. Catharine St. ...........E 6
Stanley St. .................. D 5
Starview Cr. .................E 8
Starwood Dr. ......E-F 8, F 9
Steffl er Dr. .................H-I 4
Stephanie Dr. ........... E-F 2
Stephen Dr. ................. D 3
Stevenson St. N. .C-D6, E7
Stevenson St. S............F 7
Stirling Pl. ....................C 5
Stone Rd. E. .............H 5-7
Stone Rd. W..............H 3-5
Strathmere Pl. ..............C 5
Stuart St.......................E 6
Stull Ave. ..................... D 5
Suburban Ave. ..............F 8
Suffolk St. E. ................E 5

Suffolk St. W. ........... E 4-5
Sugarbush Pl. ............. D 2
Sullivan Cr. ...................E 3
Sultan St. .....................E 4
Sumac Pl......................C 6
Summerfi eld Dr. ...........K 7
Summit Cr. .................. D 5
Summit Ridge Dr. .........E 8
Sunnylea Cr. ................ D 6
Sunrise Ct. ...................F 2
Sunset Rd. .................. D 4
Surrey St. E. ............. F 5-6
Surrey St. W. ................F 5
Suzanna Dr. ..................F 2
Sweeney Dr. .............. I 6-7
Swift Cr. .......................E 9
Sydenham St. .......... E 4-5
Taggart St. ...................G 9
Talbot St. ......................G 5
Tamarack Pl. ............... D 7
Tanager Dr. ....................I 3
Tanner St. ....................J 3
Teakwood Pl. ...............C 8

Teal Dr. .........................J 3
Terrace La. ...................G 5
Terraview Cr. ................J 5
Terry Blvd. ................... D 6
Thistle Rd. ................... D 3
Thomasfi eld Dr. .............I 5
Thompson Dr. ...............E 8
Thornberry Ct. ............. H 4
Thornhill Dr. ................ D 2
Thornton St. .................F 7
Thorp St. ......................E 6
Tiffany St. E. ............... D 5
Tiffany St. W. ............... D 5
Tipperary Pl. ............D-E 5
Tobey Ave. ................... D 7
Tolton Dr. ......................L 6
Torch La. ..................... H 4
Toronto St. ...................F 6
Torrance Cr. ................. D 5
Tovell Dr. ..................... D 1
Trailbrook La. ...............F 8
Traymore Dr. ............... D 4
Trendell La. ...................I 3

Trent La. .......................G 6
Trillium Ct......................I 3
Trimble Cr. ....................E 8
Troy Cr. .........................E 8
Truesdale Cr. ................J 5
University Ave. E. .........G 5
University Ave. W. .....G 5-6
Uplands Pl. ...................C 8
Upton Cr. .................. E 7-8
Valeriote Pl. ................. H 3
Valley Rd. .....................J 6
Valleyhaven La. ............F 8
Valleyridge Trail .......... H 3
Valleyview Dr. ............. D 4
Vancouver Dr. ...........D-E 7
Vanier Dr. .....................G 4
Vardon Dr. ....................G 5
Vaughan St. ............. J-K 5
Vermont St. ..................C 7
Verney St. ................... D 5
Victoria Rd. N. .......... A-F 7
Victoria Rd. S. .......... F-H 7
Village Crossing E. ...... H 6

Village Crossing W. ..... H 6
Village Green Dr. ......... H 6
Vipond St. ....................E 8
Vista Ter. ......................B 7
Wagoners Tr. ............... H 3
Walker Way ..................K 7
Walman Dr. ...............H-I 4
Walnut Dr. ................... D 7
Walter St. .....................F 7
Warren St. ....................E 9
Washburn Dr. ...............E 8
Water St. .................. F 4-5
Waterford Dr. ................K 7
Waterloo Ave. ........... F 4-5
Waterworks Pl. ............F 6
Watson La. ...................G 6
Watson Pky. N. .............F 9
Watson Pky. S. .........G-H 9
Watson Rd. N. ..........D-F 9
Watson Rd. S. .......... F-G 9
Watt St. ........................E 8
Waverley Dr. ............. C 6-7
Waxwing Cr. ..................I 2

Webster St. ..................B 7
Weir Dr. ..................... I 2-3
Wellington St. E. ...... F 3-4
Wellington St. W. ...... F 5-6
Wells St. .......................F 7
West Acres Dr. ..............F 2
West Ring Rd. ..............G 5
Western Ave. ................E 4
Westgate Dr. ................C 4
Westhill Rd. ..............D-E 2
Westminster Ave. ........ D 7
Westmount Rd. ........... D 5
Westoby Pl. ..................E 7
Westra Dr. ................... D 1
Westwind Cir. ................I 5
Westwood Rd. .....D2, D-E3
Wheeler Ave. ................F 7
Whetstone Cr............ J-H 6
Whispering Ridge Dr. ... H4
White Pine Way .........H-I 6
White St. ......................F 8
Whitelaw Rd............. E-F 2
Whitetail Ct. ..................I 6

Whittaker Ct. .............H-I 3
Wideman Blvd. .............B 7
Wilbert St. ....................B 2
Wild Rose Ct. ............H-I 6
Wildwood Pl. ................E 3
Wilfrid Laurier Ct. ........ H 4
Wilkie Cr. ......................L 6
William St. ............... E-F 7
Willow Rd. ................D 2-4
Wilson St. .....................E 5
Wilsonview Ave. .......... H 4
Wilton Rd. ....................B 7
Wiltshire Pl.................. D 2
Wimbledon Rd. ........D 2-3
Windermere Ct. ............C 7
Windsor St. ..................C 7
Winston Cr. ...................E 6
Winterberry La. ........... H 7
Wolfond Cr....................G 5
Wolseley Rd. ................C 6
Wood Duck Ct. ..............I 3
Wood St. ......................F 6
Woodborough Rd. .........I 4

Woodfi eld Cr. ............A-B 6
Woodland Glen Dr. ...... H 3
Woodlawn Rd. E. ...... C 5-7
Woodlawn Rd. W. ..... C 1-5
Woodridge Dr. ..............F 2
Woodside Rd. ...............G 5
Woodycrest Dr. .............F 4
Woolwich St. ............B-E 5
Worton Ave. ..................F 2
Wyndham St. N. ...........E 5
Wyndham St. S. ...........F 5
Yarmouth St. ................E 5
Yeadon Dr. ....................G 5
Yeats Ct. .......................E 7
Yewholme Dr. ................I 5
York Rd. ................... F 6-9
Yorkshire St. N. ............E 5
Yorkshire St. S. ............F 5
Young St.......................G 4
Youngman Dr. ............H-I 5
Zaduk Pl. .......................I 7
Zecca Dr. ......................J 7
Zess Ct. ........................K 5

Normandy Dr. ...............E 7
North St. ......................E 5
Northumberland St. . E-F 4
Northwood Cr. ..............F 2
Norton Dr. .....................E 9
Norwich St. E. .......... E 5-6
Norwich St. W. .............E 5
Nottingham St. .............F 5
O’Connor La. ............ E 8-9
Oak St. ..........................I 5
Oakdale Dr. ................. H 6
Oakridge Cr. .................K 6
Oaks Cr.........................F 8
Oakwood Ave. ............. D 5
Old Colony Trail ........... H 3
Old Stone Ct. ............... H 6
Oliver St. ......................F 6
Omar St. .......................E 4
Ontario St. ....................F 6
Orchard Cr. .................. D 7
Oriole Cr. ......................G 4
Ottawa Cr. ....................E 7
Oxford St. .....................E 5

Megan Pl. .....................L 7
Melrose Pl. ...................F 3
Memorial Cr. ................E 4
Menzie Ave. ..................F 7
Mercer St. ....................E 4
Merganser Dr. ...............I 2
Merion St. ....................E 4
Merritt Blvd. .................E 4
Metcalfe St. ............. C-E 6
Meyer Dr. .................... D 7
Michael Pl. .................. D 3
Michener Rd. ...............C 1
Miller St. .................. K 6-7
Millwood Ct. .................F 2
Milson Cr. .....................J 3
Minto Rd. .....................C 1
Mitchell St....................E 6
Moffatt La. ...................L 5
Mohawk Dr. ..................C 7
Mollison Ct. ...................I 3
Monarch Rd. ................B 3
Mont St. .......................E 5
Montana Rd. ................C 7

Montgomery St. .......... D 7
Monticello Cr. ...........H 5-6
Montreal Rd. ................E 7
Moore Ave. ...................G 5
Morris St. .....................F 6
Moss Pl. ........................I 5
Mountford Dr. ........... E 7-8
Mulberry Ct. ..................I 3
Mullin Dr.......................B 7
Municipal St. ............ F-G 4
Munroe Cr. ...................K 5
Murphy Ct. ...................K 5
Muskoka Dr. .................C 8
Mutual St. ....................G 5
Neeve St. .....................F 6
Nelson Rd. ...................C 6
New St. ........................E 6
Newstead St. .............. D 7
Nicklin Cr......................C 5
Nicklin Rd. ...................C 5
Niska Rd. .................... H 3
Norfolk St. ................ E-F 5
Norma Cr. .....................B 7

University Routes (Sept. - Apr. Service Only)

University Routes (Monday to Friday Service)
Colonial

Edinburgh58U

56U Gordon59UScottsdale

Kortright52U

50U

Goodwin Dr

58U

52U

50U

56U

59U

56U
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FUTURE WEEKDAY PEAK HOUR

Jurisdiction City of Guelph
Date November 24, 2022
East-West Street Watson Pkwy
North-South Street Starwood Dr
Major Street East-West

1 Major Street
2 Minor Street

JUSTIFIED Yes

120%

Satisfied

720 1130 157% 157% Yes

170 372 219% 219% Yes

JUSTIFIED No

120%

Satisfied

720 759 105% 105% No

75 197 262% 262% Yes

CONCLUSION

 met.
2025 future

Note: 1. The minimum volumes were corrected from 120 vehicles and 170 vehicles in OTM, March 2012 to 50 vehicles and 70 vehicles to match Justification 2B. Page 2 of 2

TRAFFIC SIGNAL WARRANTS - 
JUSTIFICATION 7 (PROJECTED VOLUMES)

Placeholder

2025 future
Crozier

Compliance
Justification

GENERAL INFORMATION

Analyst
Agency or Company
Analysis Period

Justification 1: Minimum Vehicle Volumes

2 or More Lanes

Guidance Approach Lanes

1 Lanes

Entire %

Yes
No

Flow Conditions

Sectional

'T' Intersection
Existing Intersection

Approach lanes per direction
Approach lanes per direction

Restricted flow (urban)

Additional Comments

Restricted 

Flow

Free 

Flow

B. Vehicle volume, along 

minor streets

Therefore traffic control signal is

A. Vehicle volume, all 

approaches

Sectional

justified at this intersection for the horizon year

%

Average Hourly 

Volumes
%

B. Combined vehicle and 

pedestrian volume crossing 

artery from minor streets

Free 

Flow

Free 

Flow

Restricted 

Flow

Guidance Approach Lanes

The results of the calculations show that justifications are 

Average Hourly 

Volumes

Compliance

Entire %

Justification 2: Delay To Cross Traffic

Flow Conditions

Flow Conditions

Justification

A. Vehicle volume, major 

street

Restricted 

Flow

Free 

Flow

Restricted 

Flow

1 Lanes 2 or More Lanes 1
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Geometric Deslan Guide for Canadian Roads 
Chapter 8 - Access 
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Figure 8.8.2: Suggested Minimum Corner Clearances to Accesses or 
Public Lanes at Major Intersections 

Inadequate comer clearance between accesses and signalized intersections along a major road, such as 
a major arterial, can create serious operational problems including: 
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Geometric De5i&n Guide for Canadian Roads 
Chapter 9 - Intersections 

Table 9.9.3: Time Gap for Case 81, Left Turn from Stop 

Desl&n Vehicle 
Time Gap (t, )(s) at 

Desl&n Speed of M•Jor Road 
Passen&er car 7.5 

Single-unit trudc 9.5 

Combinat ion truck (WB 19 and WB 20 I u.s 
longer truck To be established by road authority 

Notes: III"''WW! gaps ate tot a stopped v8lldt to t11n litft onto a two-lan• hchway ._,I· net MfdJan and • db 
grades of~ ot les>. lhe Iailie values obould be adjusted as follows: 

• For mult i-lane highways: For left turns onto highways Wlltl more than a sincte 
lane In each direction, add O.S s for passenger cars and 0.7 s for trucks for 
each additional lane, from the left. in excess of one, to bl' crossed by the 
turntn& vehicle. 

• For rrunor approach grades: If the approadh grade is an upgrade that exceeds 
3%, add 0.2 s for each percent grade fOr left turns. 

• Some road authoritles use higher values for certarn specialized vehicles 
(e.g., Alberta uses 22 s for very lo!lg log trucks). 

The Intersection sight diStance along the miJDr road (distance b In Fl&ure 9.9.2) Is determined by 

ISD.,.-0.278 V""'"" t1 (9.9.1) 
Where: 

ISO = lntersection S~~ht distance (le~ of the leg 
of sight triafllle along the major road) (m) 

V-= design speed of the major road (km/h) 
C.= time gap for minor road vehide to enter the 

major road (s) 

I RMstd 
Junr )019 

For example, a passenger car turning left onto a two· lane major roed should be provided sight distance 
equivalent to a time caP or 7.5 sIn major-road traffic. If the design speed of the major road is 100 km/h, 
this corresponcb to a St&ht distance of 0.278(100)(7.5) s 208.5 or 210m, rounded for desl&n. 

A passenger car tumongleft onto a four-lane undivided roadway will need to cross two near lanes, 
rather than one. This rncreases the recommended gap in major..-oad traffic from 7.5 to 8.0 s. The 
cor:responding value of sight distance for this example would be 223 m. If the minor-road approach to 
-$uch an intersection is located on a 4% upgrade, then the time gap selected for intersection sight 
distance design for left turns should be Increased from 8.0 to 8.8 s, equivalent to an Increase of 0.2 s for 
each percent grade. 

The design values for rntersectlon sight distance for passenger cars are shown in Table 9.9.4 Figure 
9.9.4 Includes design values, based on the lime gaps for the design vehldes Included In Table 9.9.3. 

No adjustment of the recommended si&ht distance values for the major..-oad grade is generally needed 
because both the major- and minor-road vehlde will be on the same grade when departing from the 
intersection. However, if the minor-road design vehicle is a heavy truck and the Intersection is located 
near a sag vertical curve with srades over 3%, then an adjustment to extend the recommended sight 
distance based on the major-road grade should be considered. 
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Geometric Design Guide for Canadian Roads 
Chapter 9 - lntersedlons 

Table 9.9.4: Deslan Intersection Slaht Distance - Case 81, Left Turn From Stop 

DesipSpftd StoppinJ 5icht Intersection 5icht Distancr for Pa ... npr C.. 

(km/h) Distance (m) calculated (m) Deslcn(m) 

20 20 41.7 45 

30 35 626 65 

40 so 83.4 85 

so 65 104.3 105 

60 85 125.1 130 

70 105 146.0 150 

80 130 166.8 170 

90 160 187.7 190 

100 185 208.5 210 

110 220 229.4 230 

120 250 2502 255 

130 285 271.1 275 

Note: Intersection slcht distance shown Is for a stopp!'d pass~er car to tum left onto a two-lane 
highway with no medoan and grades 3" or less. For other conditions, the time gap should be adjusted 
and the sight distance recalculated. 

Sight distance design for left turns at dollided-lll&ftway Intersections should consider multlple design 
vehicles and median width. If the desf&n vehicle used to determine sight distance for a divided-highway 
intersection is larger than a passenger car, then sight distance for left turns will need to be checked for 
that selected design vehicle and for smaller design vehicles as well if the divided-highway median is 
wide enough to store the design vehld@'with a dearance to the through lanes of approximately 1 mat 
both ends of the 111'h e. no StOpa rate analysis for the departure s;ahttnan&le for left turns Is needed on 
the minor-road approach for the near roadway to the left. In most caSJes.jPe departure sight triangle for 
right turns (cas;e 82) woll prollide sufficient sight distance for a pass;eneercar to cross the near roadway 
to reach the medoan. Possible exceptions are addressed In the disc'*slon of case 83. 
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Geometric Design Guide for Canadian Roads 
Chapter 9 - Intersections 

The time gaps in Table 9.9.3 can be decreased by 1.0 s for right-turn manewers without undue 
interference with major-mad traffic. These adjusted time gaps for the right turn from the minor road are 
shown in Table 9.9.5. Design values based on these adjusted time gaps are shOWjl in Table 9.9.6 for 
passenger cars. Flaure 9.9.5 includes the desian values for the design vehicles for each of the time caps 
in Table 9.9.5. 

Table 9.9.5: nme Gap for Case 82- Richt Tum from Stop and CU. Ill- Crossing Maneuver 

Design Vehicle 
Time Gilp lt.Ksl at 

Design Speed of Major Road 

Passenger car 6.5 

Sincte-unlttruck ..... 8.5 

Combination truck 
10.5 

(WB 19 and WB 20) / 

Note: Time saps are(, 1 stopped vehicle to tum left onto a two~ane 
hiehway with no median and with grades of 3% or less. The table 
.W..s should be ad )Wed as follows: 

• For multl·~n hlchways: For tert turns onto two-'-'e 
hlchways Wtth more INn two lanes, add 0.5 slot passenger 
'""and o. 7 s for ttud<s for eoch additional I-. from the 
left, In excess of one, to be crossed by the turnonc vehicle. 

• For minor approach .,ades: If the approodl &rade is an 
upgrade that exceeds 3%, add 0 .1 s for each percent grade 
for left turns. 
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Geometric Design Guide for Canadian Roads 
Chapter 9 - Intersections 

Table 9.9.6: Design Intersection Siehl Olst.n~ - Case 82, Rllht Turn from Stop, 
and case 83, Crossing Maneuver 

Oeslan Speed Stopplna Sllht I Intersection Sllht Oistan~ for Passenaer Cars 

(km/hl Oist.nce (ml I Calculated (ml I Oeslln (ml 

20 20 I 36.1 I 40 

30 35 I 54.2 I 55 

40 50 I 72.3 I -~ 75 

50 65 90.4 95 

60 85 108.4 ' 110 

70 105 126.5 130 

80 130 I 144.6 I 145 

90 160 I 162.6 I 165 

100 185 I 180.7 I 185 

110 220 

~ I · 
198.8 I 200 

~ 120 250 216.8 220 

130 285 234.9 235 ~-

I 
I 
I 

I 
I 
I 
I 

NOlo: IMersect.,.. s1CJ11 dcsUnct Shown Ji rO< • ~ _,., CO< to turn ~ 001eo 0< to aou • two l•ne holllw>Y "'"" no 
me<llon •nd wot~ cr>dH oil" or ltu. for OlMr c. "CCo~s, 1M tlmt pp s~uld be o<fluUtd •nd lM sllht dlsQnee 
rec.>lt ... led. 

• • - ... - -
Figure 9.9.5: Intersection Sight Distance - Case 82, Rlght Tum from Stop, and Case 83, Crossin& 

Maneuver (Calculated and Design Values Plotted! 
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