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Figure 5-3: Interim Servicing HGL Profile
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Note:
The locations and sizes of stormwater management facilities
have been conceptually developed based on catchment areas. 
Please note that developers will be required to provide 
stormwater management facilities to meet pre-development
release rates.
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Phase 4 

Phase 5 

Phase 6 

H-2 

Phasing Plan 



Description Unit Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost
Clearing and grubbing ha 3.10 50,000.00$ 155,000.00$ 1.30 50,000.00$ 65,000.00$ 3.00 50,000.00$ 150,000.00$ 3.62 50,000.00$ 181,000.00$ 2.48 50,000.00$ 124,000.00$ 1.83 50,000.00$ 91,500.00$
Stripping ha 3.10 50,000.00$ 155,000.00$ 1.30 50,000.00$ 65,000.00$ 3.00 50,000.00$ 150,000.00$ 3.62 50,000.00$ 181,000.00$ 2.48 50,000.00$ 124,000.00$ 1.83 50,000.00$ 91,500.00$
Excavation and grading m3 116400 15.00$ 1,746,000.00$ 33100 15.00$ 496,500.00$ 104200 15.00$ 1,563,000.00$ 116900 15.00$ 1,753,500.00$ 84500 15.00$ 1,267,500.00$ 58300 15.00$ 874,500.00$
Topsoil Replacement ha 3.10 50,000.00$ 155,000.00$ 1.30 50,000.00$ 65,000.00$ 3.00 50,000.00$ 150,000.00$ 3.62 50,000.00$ 181,000.00$ 2.48 50,000.00$ 124,000.00$ 1.83 50,000.00$ 91,500.00$
Landscaping ls 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$
Control Structure c/w inlet and outlet pipes unit 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$

2,361,000.00$ 841,500.00$ 2,163,000.00$ 2,446,500.00$ 1,789,500.00$ 1,299,000.00$
708,300.00$ 252,450.00$ 648,900.00$ 733,950.00$ 536,850.00$ 389,700.00$

3,069,300.00$ 1,093,950.00$ 2,811,900.00$ 3,180,450.00$ 2,326,350.00$ 1,688,700.00$

Description Unit Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost
Clearing and grubbing ha 1.54 50,000.00$ 77,000.00$ 1.15 50,000.00$ 57,500.00$ 1.57 50,000.00$ 78,500.00$ 1.51 50,000.00$ 75,500.00$ 1.35 50,000.00$ 67,500.00$ 0.77 50,000.00$ 38,500.00$
Stripping ha 1.54 50,000.00$ 77,000.00$ 1.15 50,000.00$ 57,500.00$ 1.57 50,000.00$ 78,500.00$ 1.51 50,000.00$ 75,500.00$ 1.35 50,000.00$ 67,500.00$ 0.77 50,000.00$ 38,500.00$
Excavation and grading m3 44900 15.00$ 673,500.00$ 31600 15.00$ 474,000.00$ 41100 15.00$ 616,500.00$ 44800 15.00$ 672,000.00$ 40900 15.00$ 613,500.00$ 19200 15.00$ 288,000.00$
Topsoil Replacement ha 1.54 50,000.00$ 77,000.00$ 1.15 50,000.00$ 57,500.00$ 1.57 50,000.00$ 78,500.00$ 1.51 50,000.00$ 75,500.00$ 1.35 50,000.00$ 67,500.00$ 0.77 50,000.00$ 38,500.00$
Landscaping ls 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$
Control Structure c/w inlet and outlet pipes unit 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$

1,054,500.00$ 796,500.00$ 1,002,000.00$ 1,048,500.00$ 966,000.00$ 553,500.00$
316,350.00$ 238,950.00$ 300,600.00$ 314,550.00$ 289,800.00$ 166,050.00$

1,370,850.00$ 1,035,450.00$ 1,302,600.00$ 1,363,050.00$ 1,255,800.00$ 719,550.00$

Description Unit Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost
Clearing and grubbing ha 3.03 50,000.00$ 151,500.00$ 2.85 50,000.00$ 142,500.00$ 2.27 50,000.00$ 113,500.00$ 1.37 50,000.00$ 68,500.00$ 3.8 50,000.00$ 190,000.00$ 1.31 50,000.00$ 65,500.00$
Stripping ha 3.03 50,000.00$ 151,500.00$ 2.85 50,000.00$ 142,500.00$ 2.27 50,000.00$ 113,500.00$ 1.37 50,000.00$ 68,500.00$ 3.8 50,000.00$ 190,000.00$ 1.31 50,000.00$ 65,500.00$
Excavation and grading m3 104600 15.00$ 1,569,000.00$ 80600 15.00$ 1,209,000.00$ 62500 15.00$ 937,500.00$ 41900 15.00$ 628,500.00$ 137200 15.00$ 2,058,000.00$ 36400 15.00$ 546,000.00$
Topsoil Replacement ha 3.03 50,000.00$ 151,500.00$ 2.85 50,000.00$ 142,500.00$ 2.27 50,000.00$ 113,500.00$ 1.37 50,000.00$ 68,500.00$ 3.8 50,000.00$ 190,000.00$ 1.31 50,000.00$ 65,500.00$
Landscaping ls 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$
Control Structure c/w inlet and outlet pipes unit 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$

2,173,500.00$ 1,786,500.00$ 1,428,000.00$ 984,000.00$ 2,778,000.00$ 892,500.00$
652,050.00$ 535,950.00$ 428,400.00$ 295,200.00$ 833,400.00$ 267,750.00$

2,825,550.00$ 2,322,450.00$ 1,856,400.00$ 1,279,200.00$ 3,611,400.00$ 1,160,250.00$

Description Unit Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost
Clearing and grubbing ha 1.21 50,000.00$ 60,500.00$ 2.35 50,000.00$ 117,500.00$ 2.04 50,000.00$ 102,000.00$ 1.21 50,000.00$ 60,500.00$ 1.47 50,000.00$ 73,500.00$ 1.37 50,000.00$ 68,500.00$
Stripping ha 1.21 50,000.00$ 60,500.00$ 2.35 50,000.00$ 117,500.00$ 2.04 50,000.00$ 102,000.00$ 1.21 50,000.00$ 60,500.00$ 1.47 50,000.00$ 73,500.00$ 1.37 50,000.00$ 68,500.00$
Excavation and grading m3 35600 15.00$ 534,000.00$ 83800 15.00$ 1,257,000.00$ 66000 15.00$ 990,000.00$ 30400 15.00$ 456,000.00$ 79400 15.00$ 1,191,000.00$ 41200 15.00$ 618,000.00$
Topsoil Replacement ha 1.21 50,000.00$ 60,500.00$ 2.35 50,000.00$ 117,500.00$ 2.04 50,000.00$ 102,000.00$ 1.21 50,000.00$ 60,500.00$ 1.47 50,000.00$ 73,500.00$ 1.37 50,000.00$ 68,500.00$
Landscaping ls 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$

Control Structure c/w inlet and outlet pipes unit 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$
865,500.00$ 1,759,500.00$ 1,446,000.00$ 787,500.00$ 1,561,500.00$ 973,500.00$
259,650.00$ 527,850.00$ 433,800.00$ 236,250.00$ 468,450.00$ 292,050.00$

1,125,150.00$ 2,287,350.00$ 1,879,800.00$ 1,023,750.00$ 2,029,950.00$ 1,265,550.00$

Description Unit Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost
Clearing and grubbing ha 2.18 50,000.00$ 109,000.00$ 1.97 50,000.00$ 98,500.00$ 2.40 50,000.00$ 120,000.00$ 1.50 50,000.00$ 75,000.00$ 2.38 50,000.00$ 119,000.00$ 2.31 50,000.00$ 115,500.00$
Stripping ha 2.18 50,000.00$ 109,000.00$ 1.97 50,000.00$ 98,500.00$ 2.40 50,000.00$ 120,000.00$ 1.50 50,000.00$ 75,000.00$ 2.38 50,000.00$ 119,000.00$ 2.31 50,000.00$ 115,500.00$
Excavation and grading m3 71400 15.00$ 1,071,000.00$ 64400 15.00$ 966,000.00$ 79900 15.00$ 1,198,500.00$ 45900 15.00$ 688,500.00$ 79000 15.00$ 1,185,000.00$ 77500 15.00$ 1,162,500.00$
Topsoil Replacement ha 2.18 50,000.00$ 109,000.00$ 1.97 50,000.00$ 98,500.00$ 2.40 50,000.00$ 120,000.00$ 1.50 50,000.00$ 75,000.00$ 2.38 50,000.00$ 119,000.00$ 2.31 50,000.00$ 115,500.00$
Landscaping ls 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$
Control Structure c/w inlet and outlet pipes unit 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$

1,548,000.00$ 1,411,500.00$ 1,708,500.00$ 1,063,500.00$ 1,692,000.00$ 1,659,000.00$
464,400.00$ 423,450.00$ 512,550.00$ 319,050.00$ 507,600.00$ 497,700.00$

2,012,400.00$ 1,834,950.00$ 2,221,050.00$ 1,382,550.00$ 2,199,600.00$ 2,156,700.00$

APPENDIX H - Table H-1

PROPOSED STORMWATER MANAGEMENT FACILITIES - COST ESTIMATE

Contingency and Engineering (30%)
Total Cost

Sub-Total

Contingency and Engineering (30%)
Total Cost

Sub-Total

Contingency and Engineering (30%)
Total Cost

Sub-Total

Pond 25 Pond 26 Pond 27 Pond 28 Pond 29 Pond 30

Contingency and Engineering (30%)
Total Cost

Pond 21 Pond 22 Pond 23 Pond 24

Pond 16 Pond 17 Pond 18

Pond 19 Pond 20

Sub-Total

Contingency and Engineering (30%)
Total Cost

Pond 11 Pond 12

Pond 13 Pond 14 Pond 15

Pond 9 Pond 10

Sub-Total

Pond 1 Pond 2 Pond 3 Pond 4 Pond 5 Pond 6

Pond 7 Pond 8



Description Unit Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost
Clearing and grubbing ha 1.95 50,000.00$ 97,500.00$ 1.29 50,000.00$ 64,500.00$ 1.62 50,000.00$ 81,000.00$ 2.47 50,000.00$ 123,500.00$ 0.68 50,000.00$ 34,000.00$ 1.79 50,000.00$ 89,500.00$
Stripping ha 1.95 50,000.00$ 97,500.00$ 1.29 50,000.00$ 64,500.00$ 1.62 50,000.00$ 81,000.00$ 2.47 50,000.00$ 123,500.00$ 0.68 50,000.00$ 34,000.00$ 1.79 50,000.00$ 89,500.00$
Excavation and grading m3 63800 15.00$ 957,000.00$ 38900 15.00$ 583,500.00$ 50900 15.00$ 763,500.00$ 62500 15.00$ 937,500.00$ 17200 15.00$ 258,000.00$ 57400 15.00$ 861,000.00$
Topsoil Replacement ha 1.95 50,000.00$ 97,500.00$ 1.29 50,000.00$ 64,500.00$ 1.62 50,000.00$ 81,000.00$ 2.47 50,000.00$ 123,500.00$ 0.68 50,000.00$ 34,000.00$ 1.79 50,000.00$ 89,500.00$
Landscaping ls 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$
Control Structure c/w inlet and outlet pipes unit 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$

1,399,500.00$ 927,000.00$ 1,156,500.00$ 1,458,000.00$ 510,000.00$ 1,279,500.00$
419,850.00$ 278,100.00$ 346,950.00$ 437,400.00$ 153,000.00$ 383,850.00$

1,819,350.00$ 1,205,100.00$ 1,503,450.00$ 1,895,400.00$ 663,000.00$ 1,663,350.00$

Description Unit Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost
Clearing and grubbing ha 1.11 50,000.00$ 55,500.00$ 1.41 50,000.00$ 70,500.00$ 1.86 50,000.00$ 93,000.00$ 1.7 50,000.00$ 85,000.00$ 0.45 50,000.00$ 22,500.00$ 0.77 50,000.00$ 38,500.00$
Stripping ha 1.11 50,000.00$ 55,500.00$ 1.41 50,000.00$ 70,500.00$ 1.86 50,000.00$ 93,000.00$ 1.7 50,000.00$ 85,000.00$ 0.45 50,000.00$ 22,500.00$ 0.77 50,000.00$ 38,500.00$
Excavation and grading m3 30100 15.00$ 451,500.00$ 37200 15.00$ 558,000.00$ 55900 15.00$ 838,500.00$ 44300 15.00$ 664,500.00$ 9600 15.00$ 144,000.00$ 20500 15.00$ 307,500.00$
Topsoil Replacement ha 1.11 50,000.00$ 55,500.00$ 1.41 50,000.00$ 70,500.00$ 1.86 50,000.00$ 93,000.00$ 1.7 50,000.00$ 85,000.00$ 0.45 50,000.00$ 22,500.00$ 0.77 50,000.00$ 38,500.00$
Landscaping ls 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$
Control Structure c/w inlet and outlet pipes unit 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$

768,000.00$ 919,500.00$ 1,267,500.00$ 1,069,500.00$ 361,500.00$ 573,000.00$
230,400.00$ 275,850.00$ 380,250.00$ 320,850.00$ 108,450.00$ 171,900.00$
998,400.00$ 1,195,350.00$ 1,647,750.00$ 1,390,350.00$ 469,950.00$ 744,900.00$

Description Unit Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost Quantity Unit Cost Cost
Clearing and grubbing ha 0.67 50,000.00$ 33,500.00$ 0.92 50,000.00$ 46,000.00$ 0.65 50,000.00$ 32,500.00$ 1.54 50,000.00$ 77,000.00$ 2.89 50,000.00$ 144,500.00$ 0.56 50,000.00$ 28,000.00$
Stripping ha 0.67 50,000.00$ 33,500.00$ 0.92 50,000.00$ 46,000.00$ 0.65 50,000.00$ 32,500.00$ 1.54 50,000.00$ 77,000.00$ 2.89 50,000.00$ 144,500.00$ 0.56 50,000.00$ 28,000.00$
Excavation and grading m3 15100 15.00$ 226,500.00$ 22100 15.00$ 331,500.00$ 14400 15.00$ 216,000.00$ 40100 15.00$ 601,500.00$ 106500 15.00$ 1,597,500.00$ 15000 15.00$ 225,000.00$
Topsoil Replacement ha 0.67 50,000.00$ 33,500.00$ 0.92 50,000.00$ 46,000.00$ 0.65 50,000.00$ 32,500.00$ 1.54 50,000.00$ 77,000.00$ 2.89 50,000.00$ 144,500.00$ 0.56 50,000.00$ 28,000.00$
Landscaping ls 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$ 1 50,000.00$ 50,000.00$
Control Structure c/w inlet and outlet pipes unit 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$ 1 100,000.00$ 100,000.00$

477,000.00$ 619,500.00$ 463,500.00$ 982,500.00$ 2,181,000.00$ 459,000.00$
143,100.00$ 185,850.00$ 139,050.00$ 294,750.00$ 654,300.00$ 137,700.00$
620,100.00$ 805,350.00$ 602,550.00$ 1,277,250.00$ 2,835,300.00$ 596,700.00$

APPENDIX H - Table H-1

PROPOSED STORMWATER MANAGEMENT FACILITIES - COST ESTIMATE

Pond 41 Pond 42

Pond 43 Pond 44 Pond 45 Pond 46 Pond 47 Pond 48

Contingency and Engineering (30%)
Total Cost

Sub-Total
Contingency and Engineering (30%)

Total Cost

Sub-Total
Contingency and Engineering (30%)

Total Cost

Sub-Total

Pond 37 Pond 38 Pond 39 Pond 40

Pond 31 Pond 32 Pond 33 Pond 34 Pond 35 Pond 36



STORM ID From MH To MH
Diameter 

(mm)
Length (m) Unit Cost ($/m) Pipe Cost ($)

Contingency and 

Engineering (30%)
Total Cost

STM1 ST1 ST2 1500 831 2,280$                1,894,680$                        568,404$                           2,463,084$                        

STM2 ST2 ST3 1500 491 2,280$                1,119,480$                        335,844$                           1,455,324$                        

STM3 ST3 ST4 1500 318 2,280$                725,040$                           217,512$                           942,552$                           

STM4 ST4 ST5 1500 508 2,280$                1,158,240$                        347,472$                           1,505,712$                        

STM5 ST5 ST6 1800 365 2,280$                832,200$                           249,660$                           1,081,860$                        

STM6 ST6 ST7 1800 516 2,280$                1,176,480$                        352,944$                           1,529,424$                        

STM7 ST7 ST8 1800 548 2,280$                1,249,440$                        374,832$                           1,624,272$                        

STM8 ST8 SOUTFALL1 1800 253 2,280$                576,840$                           173,052$                           749,892$                           

STM9 ST25 ST5 1050 390 2,110$                822,900$                           246,870$                           1,069,770$                        

STM10 ST9 ST10 750 329 2,040$                671,160$                           201,348$                           872,508$                           

STM11 ST10 ST11 750 315 2,040$                642,600$                           192,780$                           835,380$                           

Total Cost 10,869,060$                      3,260,718$                        14,129,778$                      

STORM ID From MH To MH
Diameter 

(mm)
Length (m) Unit Cost ($/m) Pipe Cost ($)

Contingency and 

Engineering (30%)
Total Cost

STM12 ST12 ST13 1200 370 2,250$                832,500$                           249,750$                           1,082,250$                        

STM13 ST13 ST14 1200 383 2,250$                861,750$                           258,525$                           1,120,275$                        

STM14 ST14 ST15 1500 454 2,280$                1,035,120$                        310,536$                           1,345,656$                        

STM15 ST16 ST15 1050 731 2,110$                1,542,410$                        462,723$                           2,005,133$                        

STM16 ST15 ST17 1500 606 2,280$                1,381,680$                        414,504$                           1,796,184$                        

STM17 ST17 ST26 1500 253 2,280$                576,840$                           173,052$                           749,892$                           

STM 26 ST26 ST18 1800 253 2,280$                576,840$                           173,052$                           749,892$                           

STM18 ST18 NOUTFALL1 1800 131 2,280$                298,680$                           89,604$                             388,284$                           

STM19 ST19 ST20 1200 556 2,250$                1,251,000$                        375,300$                           1,626,300$                        

STM20 ST20 ST21 1500 251 2,280$                572,280$                           171,684$                           743,964$                           

STM21 ST21 ST22 1500 620 2,280$                1,413,600$                        424,080$                           1,837,680$                        

STM22 ST22 NOUTFALL2 1500 88 2,280$                200,640$                           60,192$                             260,832$                           

STM23 ST23 ST24 750 561 2,040$                1,144,440$                        343,332$                           1,487,772$                        

STM24 ST24 NOUTFALL3 750 54 2,040$                110,160$                           33,048$                             143,208$                           

Total Cost 11,797,940$                      3,539,382$                        15,337,322$                      

22,667,000$              6,800,100$                29,467,100$              

STORM TRUNK - SOUTH

PROPOSED STORM TRUNKS - COST ESTIMATE

APPENDIX H - Table H-2

Totals

STORM TRUNK - NORTH



PHASE 1

Developable Area (ha)
Storage Volume 

(m3)

Unit Rate 

($/1,000m3)

187 129,292  $                  65,237 

STORM ID From MH To MH Diameter (mm) Length (m) Unit Cost ($/m) Pipe Cost ($)
Contingency and Engineering 

(30%)
Total Cost

STM4 ST4 ST5 1500 508  $                2,280  $                       1,158,240  $                          347,472  $                       1,505,712 

STM5 ST5 ST6 1800 365  $                2,280  $                          832,200  $                          249,660  $                       1,081,860 

STM6 ST6 ST7 1800 516  $                2,280  $                       1,176,480  $                          352,944  $                       1,529,424 

STM7 ST7 ST8 1800 548  $                2,280  $                       1,249,440  $                          374,832  $                       1,624,272 

STM8 ST8 SOUTFALL1 1800 253  $                2,280  $                          576,840  $                          173,052  $                          749,892 

Total Cost  $                                4,993,200  $                                1,497,960  $                                6,491,160 

Total Phase 1  $           14,925,784 

PHASE 2

Stormwater Ponds - Phase 2

Developable Area (ha)
Storage Volume 

(m3)

Unit Rate 

($/1,000m3)

324 224,014  $                  65,237 

STORM ID From MH To MH Diameter (mm) Length (m) Unit Cost ($/m) Pipe Cost ($)
Contingency and Engineering 

(30%)
Total Cost

STM1 ST1 ST2 1500 831  $                2,280  $                       1,894,680  $                          568,404  $                       2,463,084 

STM2 ST2 ST3 1500 491  $                2,280  $                       1,119,480  $                          335,844  $                       1,455,324 

STM3 ST3 ST4 1500 318  $                2,280  $                          725,040  $                          217,512  $                          942,552 

STM9 ST25 ST5 1050 390  $                2,110  $                          822,900  $                          246,870  $                       1,069,770 

Total Cost  $                                4,562,100  $                                1,368,630  $                                5,930,730 

Total Phase 2  $           20,544,730 

APPENDIX H - Table H-3 

City of Red Deer North of Highway 11A Servicing Study

Cost Estimate - Stormwater

Total Cost
(includes contingency and engineering (30%))

 $                                            8,434,624 

 $                                            8,434,624 

Stormwater Ponds -  Phase 1

Stormwater Trunks - Phase 1

Stormwater Trunks - Phase 2

Total Cost
(includes contingency and engineering (30%))

 $                                          14,614,000 

 $                                          14,614,000 

Total Stormwater Ponds - Phase 1

Total Stormwater Ponds - Phase 2



APPENDIX H - Table H-3 

City of Red Deer North of Highway 11A Servicing Study

Cost Estimate - Stormwater

PHASE 3

Stormwater Ponds - Phase 3

Developable Area (ha)
Storage Volume 

(m3)

Unit Rate 

($/1,000m3)

168 116,155  $                  65,237 

STORM ID From MH To MH Diameter (mm) Length (m) Unit Cost ($/m) Pipe Cost ($)
Contingency and Engineering 

(30%)
Total Cost

STM10 ST9 ST10 750 329  $                2,040  $                          671,160  $                          201,348  $                          872,508 

STM11 ST10 ST11 750 315  $                2,040  $                          642,600  $                          192,780  $                          835,380 

Total Cost  $                                1,313,760  $                                    394,128  $                                1,707,888 

Total Phase 3  $             9,285,518 

PHASE 4

Stormwater Ponds - Phase 4

Developable Area (ha)
Storage Volume 

(m3)

Unit Rate 

($/1,000m3)

122 84,351  $                  65,237 

STORM ID From MH To MH Diameter (mm) Length (m) Unit Cost ($/m) Pipe Cost ($)
Contingency and Engineering 

(30%)
Total Cost

STM19 ST19 ST20 1200 556  $                2,250  $                       1,251,000  $                          375,300  $                       1,626,300 

STM20 ST20 ST21 1500 251  $                2,280  $                          572,280  $                          171,684  $                          743,964 

STM21 ST21 ST22 1500 620  $                2,280  $                       1,413,600  $                          424,080  $                       1,837,680 

STM22 ST22 NOUTFALL2 1500 88  $                2,280  $                          200,640  $                            60,192  $                          260,832 

Total Cost  $                                3,437,520  $                                1,031,256  $                                4,468,776 

Total Phase 4  $             9,971,579 

 $                                            5,502,803 

 $                                            5,502,803 

Stormwater Trunks - Phase 4

 $                                            7,577,630 

 $                                            7,577,630 

Total Cost
(includes contingency and engineering (30%))

Stormwater Trunks - Phase 3

Total Cost
(includes contingency and engineering (30%))

Total Stormwater Ponds - Phase 3

Total Stormwater Ponds - Phase 4



APPENDIX H - Table H-3 

City of Red Deer North of Highway 11A Servicing Study

Cost Estimate - Stormwater

PHASE 5

Stormwater Ponds - Phase 5

Developable Area (ha)
Storage Volume 

(m3)

Unit Rate 

($/1,000m3)

209 144,503  $                  65,237 

Stormwater Trunks - Phase 5

STORM ID From MH To MH Diameter (mm) Length (m) Unit Cost ($/m) Pipe Cost ($)
Contingency and Engineering 

(30%)
Total Cost

STM12 ST12 ST13 1200 370  $                2,250  $                          832,500  $                          249,750  $                       1,082,250 

STM13 ST13 ST14 1200 383  $                2,250  $                          861,750  $                          258,525  $                       1,120,275 

STM14 ST14 ST15 1500 454  $                2,280  $                       1,035,120  $                          310,536  $                       1,345,656 

STM16 ST15 ST17 1500 606  $                2,280  $                       1,381,680  $                          414,504  $                       1,796,184 

STM17 ST17 ST26 1500 253  $                2,280  $                          576,840  $                          173,052  $                          749,892 

STM 26 ST26 ST18 1800 253  $                2,280  $                          576,840  $                          173,052  $                          749,892 

STM18 ST18 NOUTFALL1 1800 131  $                2,280  $                          298,680  $                            89,604  $                          388,284 

 $                                5,563,410  $                                1,669,023  $                                7,232,433 

Total Phase 5  $           16,659,365 

PHASE 6

Stormwater Ponds - Phase 6

Developable Area (ha)
Storage Volume 

(m3)

Unit Rate 

($/1,000m3)

711 491,586  $                  65,237 

Stormwater Trunks - Phase 6

STORM ID From MH To MH Diameter (mm) Length (m) Unit Cost ($/m) Pipe Cost ($)
Contingency and Engineering 

(30%)
Total Cost

STM15 ST16 ST15 1050 731  $                2,110  $                       1,542,410  $                          462,723  $                       2,005,133 

STM23 ST23 ST24 750 561  $                2,040  $                       1,144,440  $                          343,332  $                       1,487,772 

STM24 ST24 NOUTFALL3 750 54  $                2,040  $                          110,160  $                            33,048  $                          143,208 

 $                                2,797,010  $                                    839,103  $                                3,636,113 

Total Phase 6  $           35,705,725 

Total Trunks  $     29,467,100 

Total Ponds  $     77,625,600 

Total Stormwater  $   107,092,700 

Notes:  

Total Cost
(includes contingency and engineering (30%))

Total Cost
(includes contingency and engineering (30%))

 $                                          32,069,612 

 $                                          32,069,612 

 $                                            9,426,932 

 $                                            9,426,932 

Total Stormwater Trunks - Phase 6

For the costs allocated to each phase of development, costs for stormwater ponds were based on the developable area and using 691.4 m3/ha as the average volume of 

pond required per ha of development.  

Total Stormwater Ponds - Phase 5

Total Stormwater Trunks - Phase 5

Total Stormwater Ponds - Phase 6
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Lanes, Volumes, Timings Existing configuration - AM peak hour
1: Taylor Drive & Highway 11A 2015 peak hour data from Alberta Transportation

Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 330 745 157 104 6 229 26 143 4 97 8
Future Volume (vph) 17 330 745 157 104 6 229 26 143 4 97 8
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 50.0 50.0 50.0 50.0 50.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 1 1 0 0
Taper Length (m) 2.5 2.5 2.5 2.5
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 0.850 0.850 0.850 0.990
Flt Protected 0.950 0.950 0.950 0.998
Satd. Flow (prot) 1676 1765 1514 1545 1485 1590 1445 1871 1371 0 1753 0
Flt Permitted 0.684 0.465 0.701 0.996
Satd. Flow (perm) 1207 1765 1514 756 1485 1590 1066 1871 1371 0 1749 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 781 14 155 6
Link Speed (k/h) 70 70 60 60
Link Distance (m) 261.4 335.7 240.8 222.6
Travel Time (s) 13.4 17.3 14.4 13.4
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 (%) 6% 6% 5% 15% 26% 0% 23% 0% 16% 0% 5% 13%
Adj. Flow (vph) 18 359 810 171 113 7 249 28 155 4 105 9
Shared Lane Traffic (%)
Lane Group Flow (vph) 18 359 810 171 113 7 249 28 155 0 118 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 44.0 44.0 44.0 44.0 44.0 44.0 36.0 36.0 36.0 36.0 36.0
Total Split (%) 55.0% 55.0% 55.0% 55.0% 55.0% 55.0% 45.0% 45.0% 45.0% 45.0% 45.0%
Maximum Green (s) 40.0 40.0 40.0 40.0 40.0 40.0 32.0 32.0 32.0 32.0 32.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 40.0 40.0 40.0 40.0 40.0 40.0 32.0 32.0 32.0 32.0
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.50 0.50 0.40 0.40 0.40 0.40



Lanes, Volumes, Timings Existing configuration - AM peak hour
1: Taylor Drive & Highway 11A 2015 peak hour data from Alberta Transportation

Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 0.03 0.41 0.71 0.45 0.15 0.01 0.58 0.04 0.24 0.17
Control Delay 10.4 14.3 5.2 17.8 11.5 3.5 25.6 14.9 3.9 15.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.4 14.3 5.2 17.8 11.5 3.5 25.6 14.9 3.9 15.4
LOS B B A B B A C B A B
Approach Delay 8.0 15.0 17.1 15.4
Approach LOS A B B B

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 45
Control Type: Pretimed
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 11.4 Intersection LOS: B
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Taylor Drive & Highway 11A



Lanes, Volumes, Timings Existing configuration - AM peak hour
2: Highway 2A & Highway 11A/Twp Rd 390 2015 peak hour data from Alberta Transportation

Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 163 3 259 11 13 2 131 622 12 1 686 69
Future Volume (vph) 163 3 259 11 13 2 131 622 12 1 686 69
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 0.0 0.0 0.0 75.0 0.0 75.0 25.0
Storage Lanes 0 1 0 0 2 0 1 1
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 0.95 1.00 0.95 1.00
Frt 0.850 0.990 0.997 0.850
Flt Protected 0.953 0.979 0.950 0.950
Satd. Flow (prot) 0 1659 1486 0 1346 0 2715 3346 0 1777 3484 1336
Flt Permitted 0.709 0.895 0.950 0.390
Satd. Flow (perm) 0 1234 1486 0 1230 0 2715 3346 0 730 3484 1336
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 282 2 4 68
Link Speed (k/h) 70 50 60 60
Link Distance (m) 276.5 218.5 217.0 203.0
Travel Time (s) 14.2 15.7 13.0 12.2
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 (%) 7% 33% 7% 18% 54% 0% 27% 6% 0% 0% 2% 19%
Adj. Flow (vph) 177 3 282 12 14 2 142 676 13 1 746 75
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 180 282 0 28 0 142 689 0 1 746 75
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 7.4 7.4
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Perm NA Perm Perm NA Prot NA Perm NA Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 6 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 14.0 51.0 37.0 37.0 37.0
Total Split (%) 36.3% 36.3% 36.3% 36.3% 36.3% 17.5% 63.8% 46.3% 46.3% 46.3%
Maximum Green (s) 25.0 25.0 25.0 25.0 25.0 10.0 47.0 33.0 33.0 33.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 25.0 25.0 25.0 10.0 47.0 33.0 33.0 33.0
Actuated g/C Ratio 0.31 0.31 0.31 0.12 0.59 0.41 0.41 0.41



Lanes, Volumes, Timings Existing configuration - AM peak hour
2: Highway 2A & Highway 11A/Twp Rd 390 2015 peak hour data from Alberta Transportation
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 0.47 0.43 0.07 0.42 0.35 0.00 0.52 0.13
Control Delay 27.0 5.1 19.1 36.5 9.1 14.0 19.2 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.0 5.1 19.1 36.5 9.1 14.0 19.2 5.3
LOS C A B D A B B A
Approach Delay 13.6 19.1 13.8 17.9
Approach LOS B B B B

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 15.4 Intersection LOS: B
Intersection Capacity Utilization 49.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Highway 2A & Highway 11A/Twp Rd 390



Lanes, Volumes, Timings Existing configuration - AM peak hour
3: Hwy 2A & Twp Rd 391 2015 peak hour data from Alberta Transportation
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 6 2 16 6 2 0 27 628 44 1 793 55
Future Volume (vph) 6 2 16 6 2 0 27 628 44 1 793 55
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 0.0 0.0 0.0 75.0 0.0 75.0 0.0
Storage Lanes 0 0 0 0 1 0 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
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 0.912 0.990 0.990
Flt Protected 0.987 0.963 0.950 0.950
Satd. Flow (prot) 0 1684 0 0 1317 0 1777 1718 0 1777 1781 0
Flt Permitted 0.987 0.963 0.950 0.950
Satd. Flow (perm) 0 1684 0 0 1317 0 1777 1718 0 1777 1781 0
Link Speed (k/h) 50 50 80 80
Link Distance (m) 118.7 64.3 446.9 432.0
Travel Time (s) 8.5 4.6 20.1 19.4
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 (%) 0% 0% 0% 33% 50% 0% 0% 8% 5% 0% 4% 4%
Adj. Flow (vph) 7 2 17 7 2 0 29 683 48 1 862 60
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 26 0 0 9 0 29 731 0 1 922 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Existing configuration - AM peak hour
3: Hwy 2A & Twp Rd 391 2015 peak hour data from Alberta Transportation
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 6 2 16 6 2 0 27 628 44 1 793 55
Future Volume (Veh/h) 6 2 16 6 2 0 27 628 44 1 793 55
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) 7 2 17 7 2 0 29 683 48 1 862 60
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1636 1683 892 1647 1689 707 922 731
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1636 1683 892 1647 1689 707 922 731
tC, single (s) 7.1 6.5 6.2 7.4 7.0 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.8 4.5 3.3 2.2 2.2
p0 queue free % 91 98 95 88 97 100 96 100
cM capacity (veh/h) 77 92 344 61 69 439 749 883

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 26 9 29 731 1 922
Volume Left 7 7 29 0 1 0
Volume Right 17 0 0 48 0 60
cSH 161 62 749 1700 883 1700
Volume to Capacity 0.16 0.14 0.04 0.43 0.00 0.54
Queue Length 95th (m) 4.3 3.6 0.9 0.0 0.0 0.0
Control Delay (s) 31.7 72.3 10.0 0.0 9.1 0.0
Lane LOS D F B A
Approach Delay (s) 31.7 72.3 0.4 0.0
Approach LOS D F

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15



Lanes, Volumes, Timings Existing configuration - PM peak hour
1: Taylor Drive & Hwy 11A 2015 peak hour data from Alberta Transportation
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 16 172 416 208 325 5 469 52 183 5 69 32
Future Volume (vph) 16 172 416 208 325 5 469 52 183 5 69 32
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 50.0 50.0 50.0 50.0 50.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 1 1 0 0
Taper Length (m) 2.5 2.5 2.5 2.5
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 0.850 0.850 0.850 0.959
Flt Protected 0.950 0.950 0.950 0.998
Satd. Flow (prot) 1777 1406 1347 1615 1748 1590 1676 1871 1445 0 1732 0
Flt Permitted 0.368 0.589 0.723 0.994
Satd. Flow (perm) 688 1406 1347 1002 1748 1590 1276 1871 1445 0 1725 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 452 14 199 35
Link Speed (k/h) 70 70 60 60
Link Distance (m) 261.4 335.7 240.8 222.6
Travel Time (s) 13.4 17.3 14.4 13.4
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 (%) 0% 33% 18% 10% 7% 0% 6% 0% 10% 0% 1% 9%
Adj. Flow (vph) 17 187 452 226 353 5 510 57 199 5 75 35
Shared Lane Traffic (%)
Lane Group Flow (vph) 17 187 452 226 353 5 510 57 199 0 115 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 31.0 31.0 31.0 31.0 31.0 31.0 49.0 49.0 49.0 49.0 49.0
Total Split (%) 38.8% 38.8% 38.8% 38.8% 38.8% 38.8% 61.3% 61.3% 61.3% 61.3% 61.3%
Maximum Green (s) 27.0 27.0 27.0 27.0 27.0 27.0 45.0 45.0 45.0 45.0 45.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 27.0 27.0 27.0 27.0 27.0 27.0 45.0 45.0 45.0 45.0
Actuated g/C Ratio 0.34 0.34 0.34 0.34 0.34 0.34 0.56 0.56 0.56 0.56



Lanes, Volumes, Timings Existing configuration - PM peak hour
1: Taylor Drive & Hwy 11A 2015 peak hour data from Alberta Transportation
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 0.07 0.39 0.60 0.67 0.60 0.01 0.71 0.05 0.22 0.12
Control Delay 19.2 23.4 5.9 34.3 27.1 4.2 19.7 8.1 2.0 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 19.2 23.4 5.9 34.3 27.1 4.2 19.7 8.1 2.0 6.2
LOS B C A C C A B A A A
Approach Delay 11.2 29.7 14.2 6.2
Approach LOS B C B A

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 17.1 Intersection LOS: B
Intersection Capacity Utilization 64.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Taylor Drive & Hwy 11A



Lanes, Volumes, Timings Existing configuration - PM peak hour
2: Highway 2A & Highway 11A/Twp Rd 390 2015 peak hour data from Alberta Transportation
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 135 4 171 49 12 2 219 624 10 0 647 141
Future Volume (vph) 135 4 171 49 12 2 219 624 10 0 647 141
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 0.0 0.0 0.0 75.0 0.0 75.0 25.0
Storage Lanes 0 1 0 0 2 0 1 1
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 0.95 1.00 0.95 1.00
Frt 0.850 0.996 0.998 0.850
Flt Protected 0.954 0.962 0.950
Satd. Flow (prot) 0 1612 1303 0 1738 0 3106 3413 0 1871 3385 1347
Flt Permitted 0.718 0.742 0.950
Satd. Flow (perm) 0 1213 1303 0 1341 0 3106 3413 0 1871 3385 1347
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 186 2 4 136
Link Speed (k/h) 70 50 60 60
Link Distance (m) 276.5 218.5 217.0 203.0
Travel Time (s) 14.2 15.7 13.0 12.2
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 (%) 11% 0% 22% 4% 0% 0% 11% 4% 0% 0% 5% 18%
Adj. Flow (vph) 147 4 186 53 13 2 238 678 11 0 703 153
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 151 186 0 68 0 238 689 0 0 703 153
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 7.4 7.4
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Perm NA Perm Perm NA Prot NA Perm NA Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 6 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 26.0 26.0 26.0 26.0 26.0 17.0 54.0 37.0 37.0 37.0
Total Split (%) 32.5% 32.5% 32.5% 32.5% 32.5% 21.3% 67.5% 46.3% 46.3% 46.3%
Maximum Green (s) 22.0 22.0 22.0 22.0 22.0 13.0 50.0 33.0 33.0 33.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 22.0 22.0 22.0 13.0 50.0 33.0 33.0
Actuated g/C Ratio 0.28 0.28 0.28 0.16 0.62 0.41 0.41
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 0.45 0.38 0.18 0.47 0.32 0.50 0.24
Control Delay 29.3 6.3 23.3 33.9 7.5 19.0 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.3 6.3 23.3 33.9 7.5 19.0 4.8
LOS C A C C A B A
Approach Delay 16.6 23.3 14.3 16.5
Approach LOS B C B B

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 15.8 Intersection LOS: B
Intersection Capacity Utilization 45.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Highway 2A & Highway 11A/Twp Rd 390



Lanes, Volumes, Timings Existing configuration - PM peak hour
3: Hwy 2A & Twp Rd 391 2015 peak hour data from Alberta Transportation

Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 0 22 25 1 4 11 719 14 0 721 10
Future Volume (vph) 15 0 22 25 1 4 11 719 14 0 721 10
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 0.0 0.0 0.0 75.0 0.0 75.0 0.0
Storage Lanes 0 0 0 0 1 0 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
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 0.919 0.983 0.997 0.998
Flt Protected 0.980 0.960 0.950
Satd. Flow (prot) 0 1636 0 0 1765 0 1725 1811 0 1871 1796 0
Flt Permitted 0.980 0.960 0.950
Satd. Flow (perm) 0 1636 0 0 1765 0 1725 1811 0 1871 1796 0
Link Speed (k/h) 50 50 80 80
Link Distance (m) 118.7 64.3 446.9 432.0
Travel Time (s) 8.5 4.6 20.1 19.4
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 (%) 0% 0% 5% 0% 0% 0% 3% 3% 3% 0% 4% 0%
Adj. Flow (vph) 16 0 24 27 1 4 12 782 15 0 784 11
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 40 0 0 32 0 12 797 0 0 795 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 49.7% ICU Level of Service A
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) 15 0 22 25 1 4 11 719 14 0 721 10
Future Volume (Veh/h) 15 0 22 25 1 4 11 719 14 0 721 10
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) 16 0 24 27 1 4 12 782 15 0 784 11
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1600 1610 790 1622 1608 790 795 797
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1600 1610 790 1622 1608 790 795 797
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 % 81 100 94 65 99 99 99 100
cM capacity (veh/h) 84 104 386 77 104 394 822 834

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 40 32 12 797 0 795
Volume Left 16 27 12 0 0 0
Volume Right 24 4 0 15 0 11
cSH 158 87 822 1700 1700 1700
Volume to Capacity 0.25 0.37 0.01 0.47 0.00 0.47
Queue Length 95th (m) 7.2 11.0 0.3 0.0 0.0 0.0
Control Delay (s) 35.3 68.9 9.4 0.0 0.0 0.0
Lane LOS E F A
Approach Delay (s) 35.3 68.9 0.1 0.0
Approach LOS E F

Intersection Summary
Average Delay 2.2
Intersection Capacity Utilization 49.7% 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) 51 330 745 157 104 18 229 79 143 13 322 27
Future Volume (vph) 51 330 745 157 104 18 229 79 143 13 322 27
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 50.0 50.0 50.0 50.0 50.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 1 1 0 0
Taper Length (m) 2.5 2.5 2.5 2.5
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 0.850 0.850 0.850 0.990
Flt Protected 0.950 0.950 0.950 0.998
Satd. Flow (prot) 1676 1765 1514 1545 1485 1590 1445 1871 1371 0 1753 0
Flt Permitted 0.684 0.419 0.245 0.991
Satd. Flow (perm) 1207 1765 1514 682 1485 1590 373 1871 1371 0 1741 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 535 68 155 5
Link Speed (k/h) 70 70 60 60
Link Distance (m) 261.4 335.7 240.8 222.6
Travel Time (s) 13.4 17.3 14.4 13.4
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 (%) 6% 6% 5% 15% 26% 0% 23% 0% 16% 0% 5% 13%
Adj. Flow (vph) 55 359 810 171 113 20 249 86 155 14 350 29
Shared Lane Traffic (%)
Lane Group Flow (vph) 55 359 810 171 113 20 249 86 155 0 393 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 8 2 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 37.0 37.0 37.0 37.0 37.0 37.0 17.0 43.0 43.0 26.0 26.0
Total Split (%) 46.3% 46.3% 46.3% 46.3% 46.3% 46.3% 21.3% 53.8% 53.8% 32.5% 32.5%
Maximum Green (s) 33.0 33.0 33.0 33.0 33.0 33.0 13.0 39.0 39.0 22.0 22.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 33.0 33.0 33.0 33.0 33.0 33.0 39.0 39.0 39.0 22.0
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.41 0.49 0.49 0.49 0.28
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 0.11 0.49 0.86 0.61 0.18 0.03 0.70 0.09 0.21 0.82
Control Delay 15.3 20.2 18.7 29.6 16.0 0.1 25.0 11.4 2.8 42.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.3 20.2 18.7 29.6 16.0 0.1 25.0 11.4 2.8 42.4
LOS B C B C B A C B A D
Approach Delay 19.0 22.6 15.6 42.4
Approach LOS B C B D

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 22.6 Intersection LOS: C
Intersection Capacity Utilization 86.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Taylor Drive & Highway 11A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 163 3 259 11 13 2 131 622 12 1 686 69
Future Volume (vph) 163 3 259 11 13 2 131 622 12 1 686 69
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 0.0 0.0 0.0 75.0 0.0 75.0 25.0
Storage Lanes 0 1 0 0 2 0 1 1
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 0.95 1.00 0.95 1.00
Frt 0.850 0.989 0.997 0.850
Flt Protected 0.953 0.980 0.950 0.950
Satd. Flow (prot) 0 1658 1486 0 1348 0 2715 3346 0 1777 3484 1336
Flt Permitted 0.695 0.845 0.950 0.242
Satd. Flow (perm) 0 1209 1486 0 1162 0 2715 3346 0 453 3484 1336
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 256 4 4 61
Link Speed (k/h) 70 50 60 60
Link Distance (m) 276.5 218.5 217.0 203.0
Travel Time (s) 14.2 15.7 13.0 12.2
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
Growth Factor 170% 170% 170% 170% 170% 170% 170% 170% 170% 170% 170% 170%
Heavy Vehicles (%) 7% 33% 7% 18% 54% 0% 27% 6% 0% 0% 2% 19%
Adj. Flow (vph) 301 6 479 20 24 4 242 1149 22 2 1268 128
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 307 479 0 48 0 242 1171 0 2 1268 128
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 7.4 7.4
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Perm NA Perm Perm NA Prot NA Perm NA Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 6 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 32.0 32.0 32.0 32.0 32.0 15.0 58.0 43.0 43.0 43.0
Total Split (%) 35.6% 35.6% 35.6% 35.6% 35.6% 16.7% 64.4% 47.8% 47.8% 47.8%
Maximum Green (s) 28.0 28.0 28.0 28.0 28.0 11.0 54.0 39.0 39.0 39.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 28.0 28.0 28.0 11.0 54.0 39.0 39.0 39.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 0.31 0.31 0.31 0.12 0.60 0.43 0.43 0.43
v/c Ratio 0.82 0.75 0.13 0.73 0.58 0.01 0.84 0.21
Control Delay 48.0 21.2 22.1 52.3 12.5 15.0 29.1 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.0 21.2 22.1 52.3 12.5 15.0 29.1 9.7
LOS D C C D B B C A
Approach Delay 31.7 22.1 19.3 27.3
Approach LOS C C B C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 25.1 Intersection LOS: C
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: Highway 2A & Highway 11A/Twp Rd 390
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 66 22 177 66 22 0 58 628 75 2 793 118
Future Volume (vph) 66 22 177 66 22 0 58 628 75 2 793 118
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 0.0 0.0 0.0 75.0 0.0 75.0 0.0
Storage Lanes 0 0 0 0 1 0 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
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 0.910 0.984 0.981
Flt Protected 0.988 0.964 0.950 0.950
Satd. Flow (prot) 0 1682 0 0 1314 0 1777 1709 0 1777 1764 0
Flt Permitted 0.907 0.529 0.148 0.270
Satd. Flow (perm) 0 1544 0 0 721 0 277 1709 0 505 1764 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 116 17 21
Link Speed (k/h) 50 50 80 80
Link Distance (m) 118.7 64.3 446.9 432.0
Travel Time (s) 8.5 4.6 20.1 19.4
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 (%) 0% 0% 0% 33% 50% 0% 0% 8% 5% 0% 4% 4%
Adj. Flow (vph) 72 24 192 72 24 0 63 683 82 2 862 128
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 288 0 0 96 0 63 765 0 2 990 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 22.0 22.0 22.0 22.0 58.0 58.0 58.0 58.0
Total Split (%) 27.5% 27.5% 27.5% 27.5% 72.5% 72.5% 72.5% 72.5%
Maximum Green (s) 18.0 18.0 18.0 18.0 54.0 54.0 54.0 54.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 18.0 18.0 54.0 54.0 54.0 54.0
Actuated g/C Ratio 0.22 0.22 0.68 0.68 0.68 0.68
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 0.66 0.59 0.34 0.66 0.01 0.83
Control Delay 24.8 45.1 11.6 10.9 4.5 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.8 45.1 11.6 10.9 4.5 17.2
LOS C D B B A B
Approach Delay 24.8 45.1 10.9 17.2
Approach LOS C D B B

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 17.0 Intersection LOS: B
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Hwy 2A & Twp Rd 391
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 48 172 416 208 325 15 468 157 183 14 191 88
Future Volume (vph) 48 172 416 208 325 15 468 157 183 14 191 88
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 50.0 50.0 50.0 50.0 50.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 1 1 0 0
Taper Length (m) 2.5 2.5 2.5 2.5
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 0.850 0.850 0.850 0.959
Flt Protected 0.950 0.950 0.950 0.998
Satd. Flow (prot) 1777 1406 1347 1615 1748 1590 1676 1871 1445 0 1732 0
Flt Permitted 0.356 0.584 0.300 0.984
Satd. Flow (perm) 666 1406 1347 993 1748 1590 529 1871 1445 0 1708 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 452 68 199 26
Link Speed (k/h) 70 70 60 60
Link Distance (m) 261.4 335.7 240.8 222.6
Travel Time (s) 13.4 17.3 14.4 13.4
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 (%) 0% 33% 18% 10% 7% 0% 6% 0% 10% 0% 1% 9%
Adj. Flow (vph) 52 187 452 226 353 16 509 171 199 15 208 96
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 187 452 226 353 16 509 171 199 0 319 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 8 2 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 30.0 30.0 30.0 30.0 30.0 30.0 25.0 50.0 50.0 25.0 25.0
Total Split (%) 37.5% 37.5% 37.5% 37.5% 37.5% 37.5% 31.3% 62.5% 62.5% 31.3% 31.3%
Maximum Green (s) 26.0 26.0 26.0 26.0 26.0 26.0 21.0 46.0 46.0 21.0 21.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 26.0 26.0 26.0 26.0 26.0 26.0 46.0 46.0 46.0 21.0
Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.32 0.32 0.58 0.58 0.58 0.26
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 0.24 0.41 0.61 0.70 0.62 0.03 0.84 0.16 0.22 0.68
Control Delay 23.5 24.4 6.2 37.6 28.6 0.1 26.8 8.4 1.9 32.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.5 24.4 6.2 37.6 28.6 0.1 26.8 8.4 1.9 32.9
LOS C C A D C A C A A C
Approach Delay 12.4 31.2 17.6 32.9
Approach LOS B C B C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 21.4 Intersection LOS: C
Intersection Capacity Utilization 77.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Taylor Drive & Hwy 11A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 135 4 171 49 12 2 219 624 10 0 647 141
Future Volume (vph) 135 4 171 49 12 2 219 624 10 0 647 141
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 0.0 0.0 0.0 75.0 0.0 75.0 25.0
Storage Lanes 0 1 0 0 2 0 1 1
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 0.95 1.00 0.95 1.00
Frt 0.850 0.995 0.998 0.850
Flt Protected 0.954 0.963 0.950
Satd. Flow (prot) 0 1612 1303 0 1738 0 3106 3413 0 1871 3385 1347
Flt Permitted 0.676 0.526 0.950
Satd. Flow (perm) 0 1142 1303 0 949 0 3106 3413 0 1871 3385 1347
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 316 2 3 123
Link Speed (k/h) 70 50 60 60
Link Distance (m) 276.5 218.5 217.0 203.0
Travel Time (s) 14.2 15.7 13.0 12.2
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
Growth Factor 170% 170% 170% 170% 170% 170% 170% 170% 170% 170% 170% 170%
Heavy Vehicles (%) 11% 0% 22% 4% 0% 0% 11% 4% 0% 0% 5% 18%
Adj. Flow (vph) 249 7 316 91 22 4 405 1153 18 0 1196 261
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 256 316 0 117 0 405 1171 0 0 1196 261
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 7.4 7.4
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Perm NA Perm Perm NA Prot NA Perm NA Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 6 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 19.0 61.0 42.0 42.0 42.0
Total Split (%) 32.2% 32.2% 32.2% 32.2% 32.2% 21.1% 67.8% 46.7% 46.7% 46.7%
Maximum Green (s) 25.0 25.0 25.0 25.0 25.0 15.0 57.0 38.0 38.0 38.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 25.0 25.0 25.0 15.0 57.0 38.0 38.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 0.28 0.28 0.28 0.17 0.63 0.42 0.42
v/c Ratio 0.81 0.54 0.44 0.78 0.54 0.84 0.41
Control Delay 51.7 6.9 32.6 48.0 10.3 29.8 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.7 6.9 32.6 48.0 10.3 29.8 11.4
LOS D A C D B C B
Approach Delay 26.9 32.6 20.0 26.5
Approach LOS C C C C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 24.0 Intersection LOS: C
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Highway 2A & Highway 11A/Twp Rd 390
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 87 0 128 75 3 12 179 719 121 0 721 163
Future Volume (vph) 87 0 128 75 3 12 179 719 121 0 721 163
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 0.0 0.0 0.0 75.0 0.0 75.0 0.0
Storage Lanes 0 0 0 0 1 0 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
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 0.920 0.982 0.978 0.972
Flt Protected 0.980 0.960 0.950
Satd. Flow (prot) 0 1638 0 0 1763 0 1725 1776 0 1871 1761 0
Flt Permitted 0.849 0.557 0.181
Satd. Flow (perm) 0 1419 0 0 1023 0 329 1776 0 1871 1761 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 82 9 25 34
Link Speed (k/h) 50 50 80 80
Link Distance (m) 118.7 64.3 446.9 432.0
Travel Time (s) 8.5 4.6 20.1 19.4
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 (%) 0% 0% 5% 0% 0% 0% 3% 3% 3% 0% 4% 0%
Adj. Flow (vph) 95 0 139 82 3 13 195 782 132 0 784 177
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 234 0 0 98 0 195 914 0 0 961 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 60.0 60.0 60.0 60.0
Total Split (%) 25.0% 25.0% 25.0% 25.0% 75.0% 75.0% 75.0% 75.0%
Maximum Green (s) 16.0 16.0 16.0 16.0 56.0 56.0 56.0 56.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 16.0 16.0 56.0 56.0 56.0
Actuated g/C Ratio 0.20 0.20 0.70 0.70 0.70
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 0.67 0.46 0.85 0.73 0.77
Control Delay 29.8 33.8 45.1 11.6 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 29.8 33.8 45.1 11.6 13.0
LOS C C D B B
Approach Delay 29.8 33.8 17.4 13.0
Approach LOS C C B B

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 80
Control Type: Pretimed
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 17.6 Intersection LOS: B
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Hwy 2A & Twp Rd 391
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PHASE 1

Roads - Within City Boundary (Phase 1)
Road Description Length of Road (m) Unit Rate ($/m) Total Cost
Divided Arterial 1230 2,500                            3,075,000
Arterial 1863 1,250                            2,328,750
Collector 950 1,250                            1,187,500

6,591,250.00$

Total Phase 1 6,591,250$

PHASE 2

Roads - Within City Boundary (Phase 2)
Road Description Length of Road (m) Unit Rate ($/m) Total Cost
Highway 11A 3500                                   4,500                           15,750,000
Highway 2A 1500                                   3,000                            4,500,000
Divided Arterial 1521 2,500                            3,802,500
Arterial 732 1,250                               915,000
Collector 5100 1,250                            6,375,000

31,342,500$

Intersections - Within City Boundary (Phase 2)
Road Description Total Cost
Highway 11A and Taylor Drive 65,000,000.00$
Highway 11A and Gaetz Avenue 65,000,000.00$
Total Intersections - Phase 2 130,000,000.00$

Total Phase 2 161,342,500$

PHASE 3

Roads - Within City Boundary (Phase 3)
Road Description Length of Road (m) Unit Rate ($/m) Total Cost
Divided Arterial 764 2,500                            1,910,000
Arterial 1845 1,250                            2,306,250
Collector 1528 1,250                            1,910,000

6,126,250$

Total Phase 3 6,126,250$

PHASE 4

Roads - Within City Boundary (Phase 4)
Road Description Length of Road (m) Unit Rate ($/m) Total Cost
Divided Arterial 1485 2,500                            3,712,500
Collector 2127 1,250                            2,658,750

6,371,250$

Total Phase 4 6,371,250$

Total Roads - Phase 4

Total Roads - Phase 1

Total Roads - Phase 2

Total Roads - Phase 3

Table L-1
City of Red Deer North of Highway 11A Servicing Study

Transportation Cost Estimate



PHASE 5

Roads - Within City Boundary (Phase 5)
Road Description Length of Road (m) Unit Rate ($/m) Total Cost
Highway 11A 0                                   4,500                                           -
Highway 2A 700                                   3,000                            2,100,000
Divided Arterial 0 2,500                                           -
Arterial 860 1,250                            1,075,000
Collector 5453 1,250                            6,816,250

9,991,250$

Intersections - Within City Boundary (Phase 5)
Road Description Total Cost
Highway 2A and Township Road 391 75,000,000.00$
Total Intersections - Phase 5 75,000,000.00$

Total Phase 5 84,991,250$

PHASE 6

Roads - Within City Boundary (Phase 6)
Road Description Length of Road (m) Unit Rate ($/m) Total Cost
Highway 11A 0                                   4,500                                           -
Highway 2A 700                                   3,000                            2,100,000
Divided Arterial 0 2,500                                           -
Arterial 0 1,250                                           -
Collector 15642 1,250                           19,552,500

21,652,500$

Total Phase 6 21,652,500$

Total Transportation 287,075,000$

Total Roads - Phase 5

Total Roads - Phase 6




