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The implications of these changes for the April 2023 TIS are reviewed herein. 

Trip Generation 

The April 2023 TIS estimated 484 AM peak hour trips and 532 PM peak hour trips before 
2031, and 722 AM peak hour trips and 811 PM peak hour trips at full build-out. 

Table 1 summarizes the estimated 2031 trip generation and Table 2 summarizes the 
estimated trip generation at full build-out, based on the updated Draft Plan. 

TABLE 1: UPDATED 2031 TRIP GENERATION 

 

TABLE 2: UPDATED FULL BUILD-OUT TRIP GENERATION 

 

The trips have been assigned to the external road network based on the same distribution as 
in the April 2023 TIS, as summarized in Table 3. 

Rate In Out Total Rate In Out Total
LUC 210 - Single-Family Detached Housing 290 Eq 49 147 196 Eq 170 100 270
LUC 215 - Single-Family Attached Housing 377 Eq 48 142 190 Eq 131 91 222
LUC 520 - Elementary School (Students) 500 0.74 200 170 370 0.16 37 43 80

75% 150 128 278 75% 28 32 60
147 331 478 310 202 512

7% 7 20 27 7% 21 13 34
140 311 451 289 189 478

LUC 210 - AM: Ln(T) = 0.91Ln(X) + 0.12 | PM: Ln(T) = 0.94Ln(X) + 0.27

LUC 215 - AM: T = 0.52(X) - 5.70 | PM: T = 0.60(X) - 3.93

PM Peak Hour
Land Use

Number 
of Units

AM Peak Hour

Net Trip Generation
Residential Mode Share Reductions

Internal (75%)
Total Trip Generation

Rate In Out Total Rate In Out Total
LUC 210 - Single-Family Detached Housing 290 Eq 49 147 196 Eq 170 100 270
LUC 215 - Single-Family Attached Housing 886 Eq 114 341 455 Eq 311 217 528
LUC 221 - Multifamily Housing (Mid-Rise) 200 Eq 18 58 76 Eq 48 30 78
LUC 520 - Elementary School (Students) 500 0.74 200 170 370 0.16 37 43 80

75% 150 128 278 75% 28 32 60
231 588 819 538 358 896

7% 13 38 51 7% 37 24 61
218 550 768 501 334 835

LUC 210 - AM: Ln(T) = 0.91Ln(X) + 0.12 | PM: Ln(T) = 0.94Ln(X) + 0.27

LUC 215 - AM: T = 0.52(X) - 5.70 | PM: T = 0.60(X) - 3.93

LUC 221 - AM: T = 0.44(X) - 11.61 | PM: T = 0.39(X) + 0.34

Land Use
Number 
of Units

AM Peak Hour PM Peak Hour

Internal (75%)

Residential Mode Share Reductions
Net Trip Generation

Total Trip Generation
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TABLE 3: TRIP DISTRIBUTION 

 

Figure 2 and Figure 3 (attached) illustrate the updated 2031 site-generated traffic volumes for 
the AM and PM peak hours, respectively. 

Figure 4 and Figure 5 (attached) illustrate the updated full build-out site-generated traffic 
volumes for the AM and PM peak hours, respectively. 

Future Traffic Conditions 

No changes to background traffic forecasts have occurred since the April 2023 TIS. This 
section reviews potential changes to the total traffic operations as a result of the updated Draft 
Plan.  

Figure 6 and Figure 7 (attached) illustrate the updated 2031 total traffic volumes for the AM 
and PM peak hours, respectively. 

Figure 8 and Figure 9 (attached) illustrate the updated 2041 total traffic volumes for the AM 
and PM peak hours, respectively. 

The total traffic volumes have been analyzed using the same methodology as in the April 2023 
TIS. Table 4 and Table 5 (attached) summarize the results of the 2031 total traffic operations, 
and Table 6 and Table 7 (attached) summarize the results of the 2041 total traffic operations. 
The results indicate that the study area intersections are forecast to operate with similar levels 
of service as in the April 2023 TIS. 

Appendix A contains the 2031 Synchro and Arcady reports, and Appendix B contains the 
2041 reports. 

Left-Turn Lanes 

Following the methodology outlined in the April 2023 TIS, warrants have been calculated for an 
eastbound left-turn lane at Middle Block Road and Street 14. Figure 10 (attached) illustrates 
the warrant nomographs for the 2041 total traffic conditions, indicating that an eastbound left-
turn lane is not warranted. 

Origin/Destination Percentage
North via Fountain St 15%
North via Fairway Rd 15%
South via Intermarket Rd 20%
South via Fountain St 10%
East via Kossuth Rd 5%
East via Middle Block Rd 10%
East via Maple Grove Rd 10%
West via Maple Grove Rd 15%

Total 100%
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Conclusions 

In summary, the results of the traffic operational analyses undertaken in the April 2023 TIS for 
the previous Draft Plan and conclusions therein remain valid for the updated Draft Plan. 

We trust that the above addresses the traffic implications of the changes to the Draft Plan. 
Please let us know if we can be of further assistance.  

Yours very truly, 

PARADIGM TRANSPORTATION SOLUTIONS LIMITED 

Rajan Philips 
M.SC, P.Eng. 
Senior Transportation Consultant 
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Attachments 
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Figure 10 – Left-Turn Lane Warrants 
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TABLE 4: 2031 TOTAL TRAFFIC OPERATIONS – AM PEAK HOUR 
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LOS < A > A < A > A < A > A < A > A A
Delay < 4 > 4 < 4 > 4 < 5 > 5 < 4 > 4 4
V/C < 0.48 > < 0.45 > < 0.48 > < 0.35 >
Q < 8 > < 8 > < 8 > < 9 >

LOS < A > A < A > A < A > A < A > A A
Delay < 3 > 3 < 3 > 3 < 3 > 3 < 3 > 3 3
V/C < 0.22 > < 0.02 > < 0.37 > < 0.53 >
Q < 8 > < 8 > < 8 > < 8 >

LOS < A > A < A > A < A > A < A > A A
Delay < 3 > 3 < 5 > 5 < 3 > 3 < 4 > 4 4
V/C < 0.40 > < 0.59 > < 0.19 > < 0.56 >
Q < 9 > < 10 > < 8 > < 8 >

LOS B B A A A > A
Delay 14 14 0 0 0 > 0
V/C 0.08 0.00 0.00 >
Q 2 0 0 >

LOS A > A A > A < A A
Delay 8 > 8 0 > 0 < 7 1
V/C 0.01 > 0.00 > < 0.00
Q 0 > 0 > < 0

LOS C > C A > A A A A
Delay 24 > 24 0 > 0 8 0 0
V/C 0.30 > 0.00 > 0.03 0.00
Q 9 > 0 > 1 0

Stor. - > - > 30 -
Avail. - > - > 29 -
LOS < A > A < A > A < A > A < A > A A

Delay < 2 > 2 < 3 > 3 < 2 > 2 < 2 > 2 2

V/C < 0.03 > < 0.30 > < 0.25 > < 0.12 >
Q < 8 > < 8 > < 8 > < 8 >

LOS < A > A < A > A < A > A < A > A A

Delay < 4 > 4 < 4 > 4 < 3 > 3 < 4 > 4 4
V/C < 0.01 > < 0.22 > < 0.07 > < 0.15 >
Q < 8 > < 8 > < 8 > < 8 >

LOS < A A A > A A > A A

Delay < 3 3 3 > 3 3 > 0 3
V/C < 0.13 0.19 > 0.13 >
Q < 8 8 > 8 >

LOS < A A A > A B > B
Delay < 8 0 0 > 0 12 > 12
V/C < 0.00 0.00 > 0.02 >
Q < 0 0 > 1 >

LOS B B A A A > A

Delay 14 14 0 0 0 > 0

V/C 0.11 0.00 0.00 >
Q 3 0 0 >

MOE - Measure of Effectiveness Q - 95th Percentile Queue Length (m) RBT - Roundabut
LOS - Level of Service Stor. - Existing Storage (m) < / > - Shared with through movement
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage (m)
V/C - Volume to Capacity Ratio TWSC - Two-Way Stop Control

Northbound Southbound

Direction/Movement/Approach

O
v

er
a

ll

A
n

a
ly

si
s 

P
er

io
d

Intersection
Control 

Type
MOE

Eastbound Westbound

TWSC

Fairway Rd N & 
Riverbank Dr

TWSC

Riverbank Dr & Middle 
Block Rd

TWSC

King St E & Riverbank 
Dr

TWSC

A
M

 P
e

ak
 H

o
u

r

Intermarket Road & 
Allendale Road

RBT

Intermarket Road & 
Middle Block 
Road/Street 1

RBT

Middle Block Rd & 
Street 12

RBT

Fountain St N & Fairway 
Rd N/Kossuth Rd

RBT

Fountain St N & Middle 
Block Rd

RBT

Fountain St N & Maple 
Grove Rd

RBT

Middle Block Rd & 
Street 14

TWSC

Fountain St N & Street 2
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TABLE 5: 2031 TOTAL TRAFFIC OPERATIONS – PM PEAK HOUR 
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LOS < A > A < D > D < A > A < C > C B
Delay < 4 > 4 < 26 > 26 < 8 > 8 < 16 > 16 13
V/C < 0.37 > < 0.89 > < 0.72 > < 0.76 >
Q < 8 > < 201 > < 23 > < 63 >

LOS < A > A < A > A < A > A < A > A A
Delay < 3 > 3 < 3 > 3 < 3 > 3 < 3 > 3 3
V/C < 0.21 > < 0.04 > < 0.54 > < 0.52 >
Q < 8 > < 8 > < 8 > < 8 >

LOS < A > A < D > D < E > E < D > D D
Delay < 6 > 6 < 33 > 33 < 35 > 35 < 32 > 32 26
V/C < 0.63 > < 0.93 > < 0.94 > < 0.94 >
Q < 9 > < 340 > < 364 > < 383 >

LOS B B A A A > A
Delay 12 12 0 0 0 > 0
V/C 0.04 0.00 0.00 >
Q 1 0 0 >

LOS A > A A > A < A A
Delay 8 > 8 0 > 0 < 8 2
V/C 0.01 > 0.00 > < 0.00
Q 0 > 0 > < 0

LOS F > F A > A B A A
Delay 246 > 246 0 > 0 12 0 1
V/C 1.33 > 0.00 > 0.14 0.00
Q 90 > 0 > 4 0

Stor. - > - > 30 -
Avail. - > - > 26 -
LOS < A > A < A > A < A > A < A > A A

Delay < 2 > 2 < 2 > 2 < 3 > 3 < 3 > 3 2

V/C < 0.06 > < 0.15 > < 0.26 > < 0.32 >
Q < 8 > < 8 > < 8 > < 8 >

LOS < A > A < A > A < A > A < A > A A

Delay < 3 > 3 < 4 > 4 < 4 > 4 < 3 > 3 4
V/C < 0.01 > < 0.16 > < 0.18 > < 0.09 >
Q < 8 > < 8 > < 8 > < 8 >

LOS < A A A > A A > A A

Delay < 3 3 3 > 3 3 > 0 3
V/C < 0.18 0.19 > 0.08 >
Q < 8 8 > 8 >

LOS < A A A > A B > B
Delay < 8 0 0 > 0 12 > 12
V/C < 0.00 0.00 > 0.01 >
Q < 0 0 > 0 >

LOS B B A A A > A

Delay 14 14 0 0 0 > 0

V/C 0.06 0.00 0.00 >
Q 2 0 0 >

MOE - Measure of Effectiveness Q - 95th Percentile Queue Length (m) RBT - Roundabut
LOS - Level of Service Stor. - Existing Storage (m) < / > - Shared with through movement
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage (m)
V/C - Volume to Capacity Ratio TWSC - Two-Way Stop Control

Northbound Southbound

Direction/Movement/Approach

O
v

er
a

ll

A
n

a
ly

si
s 

P
er

io
d

Intersection
Control 

Type
MOE

Eastbound Westbound

RBT

Fairway Rd N & 
Riverbank Dr

TWSC

Riverbank Dr & Middle 
Block Rd

TWSC

King St E & Riverbank 
Dr

TWSC

P
M

 P
e

ak
 H

o
u

r

Fountain St N & Fairway 
Rd N/Kossuth Rd

RBT

Fountain St N & Middle 
Block Rd

RBT

Fountain St N & Maple 
Grove Rd

RBT

Middle Block Rd & 
Street 14

TWSC

Fountain St N & Street 2 TWSC

Intermarket Road & 
Allendale Road

RBT

Intermarket Road & 
Middle Block 
Road/Street 1

RBT

Middle Block Rd & 
Street 12
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TABLE 6: 2041 TOTAL TRAFFIC OPERATIONS – AM PEAK HOUR 
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LOS < A > A < A > A < A > A < A > A A
Delay < 9 > 9 < 9 > 9 < 10 > 10 < 7 > 7 9
V/C < 0.70 > < 0.69 > < 0.72 > < 0.51 >
Q < 23 > < 16 > < 32 > < 9 >

LOS < A > A < A > A < A > A < A > A A
Delay < 5 > 5 < 3 > 3 < 3 > 3 < 5 > 5 4
V/C < 0.40 > < 0.03 > < 0.49 > < 0.70 >
Q < 8 > < 8 > < 8 > < 32 >

LOS < A > A < B > B < A > A < A > A A
Delay < 5 > 5 < 11 > 11 < 3 > 3 < 10 > 10 8
V/C < 0.61 > < 0.79 > < 0.28 > < 0.79 >
Q < 9 > < 96 > < 8 > < 65 >

LOS C C A A A > A
Delay 18 18 0 0 0 > 0
V/C 0.11 0.00 0.00 >
Q 3 0 0 >

LOS A > A A > A < A A
Delay 8 > 8 0 > 0 < 7 1
V/C 0.01 > 0.00 > < 0.00
Q 0 > 0 > < 0

LOS D > D A > A A A A
Delay 25 > 25 0 > 0 8 0 0
V/C 0.33 > 0.00 > 0.03 0.00
Q 10 > 0 > 1 0

Stor. - > - > 30 -
Avail. - > - > 29 -
LOS < A > A < A > A < A > A < A > A A

Delay < 2 > 2 < 3 > 3 < 2 > 2 < 2 > 2 3

V/C < 0.04 > < 0.31 > < 0.26 > < 0.14 >
Q < 8 > < 8 > < 8 > < 8 >

LOS < A > A < A > A < A > A < A > A A

Delay < 4 > 4 < 4 > 4 < 3 > 3 < 4 > 4 4
V/C < 0.01 > < 0.26 > < 0.08 > < 0.16 >
Q < 8 > < 8 > < 8 > < 8 >

LOS < A A A > A A > A A

Delay < 3 3 4 > 4 3.64 > 0 4
V/C < 0.15 0.23 > 0.17 >
Q < 8 8 > 8 >

LOS < A A A > A B > B
Delay < 8 0 0 > 0 15 > 15
V/C < 0.01 0.00 > 0.29 >
Q < 0 0 > 9 >

LOS C C A A A > A

Delay 20 20 0 0 0 > 0

V/C 0.31 0.00 0.00 >
Q 10 0 0 >

MOE - Measure of Effectiveness Q - 95th Percentile Queue Length (m) RBT - Roundabut
LOS - Level of Service Stor. - Existing Storage (m) < / > - Shared with through movement
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage (m)
V/C - Volume to Capacity Ratio TWSC - Two-Way Stop Control

Northbound Southbound

Direction/Movement/Approach

O
v

er
a

ll

A
n

a
ly

si
s 

P
er

io
d

Intersection
Control 

Type
MOE

Eastbound Westbound

RBT

Fairway Rd N & 
Riverbank Dr

TWSC

Riverbank Dr & Middle 
Block Rd

TWSC

King St E & Riverbank 
Dr

TWSC

A
M

 P
ea

k
 H

o
u

r

Fountain St N & Fairway 
Rd N/Kossuth Rd

RBT

Fountain St N & Middle 
Block Rd

RBT

Fountain St N & Maple 
Grove Rd

RBT

Middle Block Rd & 
Street 14

TWSC

Fountain St N & Street 2 TWSC

Intermarket Road & 
Allendale Road

RBT

Intermarket Road & 
Middle Block 
Road/Street 1

RBT

Middle Block Rd & 
Street 12
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TABLE 7: 2041 TOTAL TRAFFIC OPERATIONS – PM PEAK HOUR 
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LOS < A > A < F > F < F > F < F > F F
Delay < 6 > 6 < 821 > 821 < 68 > 68 < 108 > 108 241
V/C < 0.54 > < 1.52 > < 1.01 > < 1.03 >
Q < 9 > < 1545 > < 764 > < 636 >

LOS < A > A < A > A < A > A < A > A A
Delay < 5 > 5 < 4 > 4 < 5 > 5 < 5 > 5 5
V/C < 0.34 > < 0.07 > < 0.72 > < 0.71 >
Q < 8 > < 8 > < 31 > < 31 >

LOS < D > D < F > F < F > F < F > F F
Delay < 29 > 29 < 861 > 861 < 1015 > 1015 < 228 > 228 525
V/C < 0.93 > < 1.32 > < 1.61 > < 1.12 >
Q < 366 > < 1657 > < 1515 > < 1388 >

LOS B B A A A > A
Delay 14 14 0 0 0 > 0
V/C 0.06 0.00 0.00 >
Q 2 0 0 >

LOS A > A A > A < A A
Delay 9 > 9 0 > 0 < 8 2
V/C 0.01 > 0.00 > < 0.01
Q 0 > 0 > < 0

LOS F > F A > A B A A
Delay 323 > 323 0 > 0 12 0 1
V/C 1.52 > 0.00 > 0.14 0.00
Q 110 > 0 > 4 0

Stor. - > - > 30 -
Avail. - > - > 26 -
LOS < A > A < A > A < A > A < A > A A

Delay < 2 > 2 < 2 > 2 < 3 > 3 < 3 > 3 3

V/C < 0.07 > < 0.17 > < 0.28 > < 0.34 >
Q < 8 > < 8 > < 8 > < 8 >

LOS < A > A < A > A < A > A < A > A A

Delay < 3 > 3 < 4 > 4 < 4 > 4 < 3 > 3 4
V/C < 0.01 > < 0.19 > < 0.22 > < 0.09 >
Q < 8 > < 8 > < 8 > < 8 >

LOS < A A A > A A > A

Delay < 4 4 4 > 4 3.23 > 0 4
V/C < 0.21 0.23 > 0.10 >
Q < 8 8 > 8 >

LOS < A A A > A B > B
Delay < 8 1 0 > 0 15 > 15
V/C < 0.03 0.00 > 0.20 >
Q < 1 0 > 5 >

LOS C C A A A > A

Delay 19 19 0 0 0 > 0

V/C 0.20 0.00 0.00 >
Q 5 0 0 >

MOE - Measure of Effectiveness Q - 95th Percentile Queue Length (m) RBT - Roundabut
LOS - Level of Service Stor. - Existing Storage (m) < / > - Shared with through movement
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage (m)
V/C - Volume to Capacity Ratio TWSC - Two-Way Stop Control

Northbound Southbound

Direction/Movement/Approach

O
v

er
a

ll

A
n

a
ly

si
s 

P
er

io
d

Intersection
Control 

Type
MOE

Eastbound Westbound

TWSC

Fairway Rd N & 
Riverbank Dr

TWSC

Riverbank Dr & Middle 
Block Rd

TWSC

King St E & Riverbank 
Dr

TWSC

P
M

 P
e

a
k 

H
o

u
r

Fountain St N & Fairway 
Rd N/Kossuth Rd

RBT

Fountain St N & Middle 
Block Rd

RBT

Fountain St N & Maple 
Grove Rd

RBT

Intermarket Road & 
Allendale Road

RBT

Intermarket Road & 
Middle Block 
Road/Street 1

RBT

Middle Block Rd & 
Street 12

RBT

Middle Block Rd & 
Street 14

TWSC

Fountain St N & Street 2
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Appendix A 

2031 Total Traffic Operations Reports 

  



 

 Paradigm Transportation Solutions Limited  |  Page 21 

Appendix B 

2041 Total Traffic Operations Reports 

 


