








Table 1: Existing Wastewater System Review
Research Drive

Project Number: 22-121

Date: April 22, 2022

Downstream Sewer from Research Dr

TRIBUTARY AREAS Total Area
Tot. Pop. 

"P"

Domestic 

Load

Average Dry 

Weather

Average Dry 

Weather

Harmon 

Peaking

Peak 

Commercial 

Load

Peak 

Commercial 

Load

Peak Dry 

Weather

Peak Dry 

Weather

Safety 

Factor

Peak Dry 

Weather incl 

SF

/I Allowance
/I 

Loading

Peak Wet 

Weather
Pipe Size

Approx. 

Upstream 

Elevation

Approx. 

Downstream 

Elevation

Length Pipe Slope
Pipe 

Manning's

Pipe 

Capacity
Percent Full

U/S MH D/S MH (Ha) People (L/day) (L/day) (L/s) Factor (L/day) (L/s) (L/day) (L/s) (L/s) (L/s/Ha) (L/s) (L/s) (mm) m m m (%) "n" (L/s) (%)

28 27 A1, B1 12 3 0 300 0 0.00 4 50 141307 1 64 141307 1.6 1.25 2.0 0 28 3.5 5 5 200 48.610 41 008 104 3 7.29% 0.01 115 2 5

27 26 A1, B1 12 3 0 300 0 0.00 4 50 141307 1 64 141307 1.6 1.25 2.0 0 28 3.5 5 5 200 41.008 40.471 51.892 1.03% 0.01 43.4 13

26 25 A1, A2, B1 13 5 0 300 0 0.00 4 50 146932 1.70 146932 1.7 1.25 2.1 0 28 3.8 5 9 250 40.471 39 944 48.78 1.08% 0.01 80.4 7

25 24 A1, A2, B1, B2 17 9 0 300 0 0.00 4 50 204593 2 37 204593 2.4 1.25 3.0 0 28 5.0 8 0 250 39.249 38 935 61.001 0.51% 0.01 55.5 14

24 23 A1, A2, A3, B1, B2 20 0 0 300 0 0.00 4 50 204593 2 37 204593 2.4 1.25 3.0 0 28 5.6 8 6 250 38.883 38.173 120.03 0.59% 0.01 59.5 14

23 22 A1, A2, A3, B1, B2 20 0 0 300 0 0.00 4 50 204593 2 37 204593 2.4 1.25 3.0 0 28 5.6 8 6 250 38.143 37 509 97.779 0.65% 0.01 62.3 14

22 21 A1, A2, A3, A4, B1, B2, B3, C1 41 0 237 300 71100 0.82 4.12 579386 6.71 872335 10.1 1.25 12 6 0 28 11 5 24.1 250 37.393 36 814 76.325 0.76% 0.01 67.4 36

21 20 A1, A2, A3, A4, B1, B2, B3, C1 41 0 237 300 71100 0.82 4.12 579386 6.71 872335 10.1 1.25 12 6 0 28 11 5 24.1 250 36.740 36.104 75.331 0.84% 0.01 71.1 34

20 19 A1, A2, A3, A4, B1, B2, B3, C1 41 0 237 300 71100 0.82 4.12 579386 6.71 872335 10.1 1.25 12 6 0 28 11 5 24.1 250 36.119 35 509 89.9 0.68% 0.013 49.0 49

19 18 A1, A2, A3, A4, B1, B2, B3, B4, C1 48 0 237 300 71100 0.82 4.12 695672 8 05 988621 11.4 1.25 14 3 0 28 13 5 27.8 250 35.260 34.480 92.383 0.84% 0.013 54.7 51

18 17 A1, A2, A3, A4, B1, B2, B3, B4, C1 48 0 237 300 71100 0.82 4.12 695672 8 05 988621 11.4 1.25 14 3 0 28 13 5 27.8 250 34.717 33 885 97.368 0.85% 0.013 55.0 50

17 16 A1, A2, A3, A4, B1, B2, B3, B4, C1 48 0 237 300 71100 0.82 4.12 695672 8 05 988621 11.4 1.25 14 3 0 28 13 5 27.8 250 33.885 33 290 45.786 1.30% 0.013 67.9 41

16 15 A1, A2, A3, A4, B1, B2, B3, B4, C1 48 0 237 300 71100 0.82 4.12 695672 8 05 988621 11.4 1.25 14 3 0 28 13 5 27.8 250 33.300 32 680 76.343 0.81% 0.013 53.6 52

15 14 A1, A2, A3, A4, B1, B2, B3, B4, B5, C1 59 2 237 300 71100 0.82 4.12 853049 9 87 1145999 13.3 1.25 16 6 0 28 16 6 33.2 250 32.640 29.790 73.511 3.88% 0.013 117 2 28

14 13 A1, A2, A3, A4, B1, B2, B3, B4, B5, C1 59 2 237 300 71100 0.82 4.12 853049 9 87 1145999 13.3 1.25 16 6 0 28 16 6 33.2 250 28.800 25.420 77.293 4.37% 0.013 124 5 27

13 12 A1, A2, A3, A4, B1, B2, B3, B4, B5, C1 59 2 237 300 71100 0.82 4.12 853049 9 87 1145999 13.3 1.25 16 6 0 28 16 6 33.2 250 25.420 21 543 65.307 5.94% 0.013 145 0 23

12 11 A1, A2, A3, A4, B1, B2, B3, B4, B5, C1 59 2 237 300 71100 0.82 4.12 853049 9 87 1145999 13.3 1.25 16 6 0 28 16 6 33.2 250 20.583 18 654 88.878 2.17% 0.013 87.7 38

11 10 A1, A2, A3, A4, B1, B2, B3, B4, B5, B6, C1 68 5 237 300 71100 0.82 4.12 1087748 12.59 1380697 16.0 1.25 20 0 0 28 19 2 39.2 250 18.580 18 066 89.319 0.58% 0.013 45.2 87

10 9 A1, A2, A3, A4, B1, B2, B3, B4, B5, B6, C1 68 5 237 300 71100 0.82 4.12 1087748 12.59 1380697 16.0 1.25 20 0 0 28 19 2 39.2 250 18.066 17 968 65.596 0.15% 0.013 23.0 170

9 8 A1, A2, A3, A4, B1, B2, B3, B4, B5, B6, C1 68 5 237 300 71100 0.82 4.12 1087748 12.59 1380697 16.0 1.25 20 0 0 28 19 2 39.2 250 17.968 17 587 88.706 0.43% 0.013 39.0 100

8 7 A1, A2, A3, A4, B1, B2, B3, B4, B5, B6, C1 68 5 237 300 71100 0.82 4.12 1087748 12.59 1380697 16.0 1.25 20 0 0 28 19 2 39.2 250 17.586 17.100 45.675 1.06% 0.013 61.4 64

7 6 A1, A2, A3, A4, A5,  B1, B2, B3, B4, B5, B6, B7, C1 75.4 291 300 87300 1.01 4 08 1179686 13.65 1536226 17.8 1.25 22 2 0 28 21.1 43.3 250 17.040 16 550 16.789 2.92% 0.013 101.7 43

6 5 A1, A2, A3, A4, A5,  B1, B2, B3, B4, B5, B6, B7, C1 75.4 291 300 87300 1.01 4 08 1179686 13.65 1536226 17.8 1.25 22 2 0 28 21.1 43.3 250 16.320 14.440 70 04 2.68% 0.013 97.5 44

5 4 A1, A2, A3, A4, A5,  B1, B2, B3, B4, B5, B6, B7, C1 75.4 291 300 87300 1.01 4 08 1179686 13.65 1536226 17.8 1.25 22 2 0 28 21.1 43.3 250 14.370 13 650 75.764 0.95% 0.013 58.0 75

4 3 A1, A2, A3, A4, A5,  B1, B2, B3, B4, B5, B6, B7, C1 75.4 291 300 87300 1.01 4 08 1179686 13.65 1536226 17.8 1.25 22 2 0 28 21.1 43.3 250 13.530 12 270 146.08 0.86% 0.013 55.3 78

3 2 A1, A2, A3, A4, A5,  B1, B2, B3, B4, B5, B6, B7, B8, C1 77.4 291 300 87300 1.01 4 08 1185417 13.72 1541957 17.8 1.25 22 3 0 28 21.7 44.0 250 12.140 11 250 95.503 0.93% 0.013 57.5 77

2 1 A1, A2, A3, A4, A5,  B1, B2, B3, B4, B5, B6, B7, B8, C1 77.4 291 300 87300 1.01 4 08 1185417 13.72 1541957 17.8 1.25 22 3 0 28 21.7 44.0 250 11.200 10 843 8 0623 4.43% 0.013 125 3 35

22-121_Downstream Wastewater Review



Table 2: Existing Wastewater System Review
Research Drive

Project Number: 22-121

Date: April 22, 2022

Downstream Sewer from Research Dr

TRIBUTARY AREAS Total Area
Tot. Pop. 

"P"

Domestic 

Load

Average Dry 

Weather

Average Dry 

Weather

Harmon 

Peaking

Peak 

Commercial 

Load

Peak 

Commercial 

Load

Peak Dry 

Weather

Peak Dry 

Weather

Safety 

Factor

Peak Dry 

Weather incl 

SF

/I Allowance
/I 

Loading

Peak Wet 

Weather
Pipe Size

Approx. 

Upstream 

Elevation

Approx. 

Downstream 

Elevation

Length Pipe Slope
Pipe 

Manning's

Pipe 

Capacity
Percent Full

U/S MH D/S MH (Ha) People (L/day) (L/day) (L/s) Factor (L/day) (L/s) (L/day) (L/s) (L/s) (L/s/Ha) (L/s) (L/s) (mm) m m m (%) "n" (L/s) (%)

28 27 A1, B1, R1 18.1 2109 300 632700 7.32 3 57 141307 1 64 2398624 27.8 1.25 34.7 0 28 5.1 39.8 200 48.610 41 008 104 3 7.29% 0.01 115 2 35

27 26 A1, B1, R1 18.1 2109 300 632700 7.32 3 57 141307 1 64 2398624 27.8 1.25 34.7 0 28 5.1 39.8 200 41.008 40.471 51.892 1.03% 0.01 43.4 92

26 25 A1, A2, B1, R1 19 2 2109 300 632700 7.32 3 57 146932 1.70 2404249 27.8 1.25 34 8 0 28 5.4 40.2 250 40.471 39 944 48.78 1.08% 0.01 80.4 50

25 24 A1, A2, B1, B2, R1 23 6 2109 300 632700 7.32 3 57 204593 2 37 2461910 28.5 1.25 35 6 0 28 6.6 42.2 250 39.249 38 935 61.001 0.51% 0.01 55.5 76

24 23 A1, A2, A3, B1, B2, R1 25.7 2109 300 632700 7.32 3 57 204593 2 37 2461910 28.5 1.25 35 6 0 28 7.2 42.8 250 38.883 38.173 120.03 0.59% 0.01 59.5 72

23 22 A1, A2, A3, B1, B2, R1 25.7 2109 300 632700 7.32 3 57 204593 2 37 2461910 28.5 1.25 35 6 0 28 7.2 42.8 250 38.143 37 509 97.779 0.65% 0.01 62.3 69

22 21 A1, A2, A3, A4, B1, B2, B3, C1, R1 46.7 2346 300 703800 8.15 3 53 579386 6.71 3064421 35.5 1.25 44 3 0 28 13.1 57.4 250 37.393 36 814 76.325 0.76% 0.01 67.4 85

21 20 A1, A2, A3, A4, B1, B2, B3, C1, R1 46.7 2346 300 703800 8.15 3 53 579386 6.71 3064421 35.5 1.25 44 3 0 28 13.1 57.4 250 36.740 36.104 75.331 0.84% 0.01 71.1 81

20 19 A1, A2, A3, A4, B1, B2, B3,  C1,R1 46.7 2346 300 703800 8.15 3 53 579386 6.71 3064421 35.5 1.25 44 3 0 28 13.1 57.4 250 36.119 35 509 89.9 0.68% 0.013 49.0 117

19 18 A1, A2, A3, A4, B1, B2, B3, B4, C1, R1 53 8 2346 300 703800 8.15 3 53 695672 8 05 3180707 36.8 1.25 46 0 0 28 15.1 61.1 250 35.260 34.480 92.383 0.84% 0.013 54.7 112

18 17 A1, A2, A3, A4, B1, B2, B3, B4, C1, R1 53 8 2346 300 703800 8.15 3 53 695672 8 05 3180707 36.8 1.25 46 0 0 28 15.1 61.1 250 34.717 33 885 97.368 0.85% 0.013 55.0 111

17 16 A1, A2, A3, A4, B1, B2, B3, B4, C1, R1 53 8 2346 300 703800 8.15 3 53 695672 8 05 3180707 36.8 1.25 46 0 0 28 15.1 61.1 250 33.885 33 290 45.786 1.30% 0.013 67.9 90

16 15 A1, A2, A3, A4, B1, B2, B3, B4, C1, R1 53 8 2346 300 703800 8.15 3 53 695672 8 05 3180707 36.8 1.25 46 0 0 28 15.1 61.1 250 33.300 32 680 76.343 0.81% 0.013 53.6 114

15 14 A1, A2, A3, A4, B1, B2, B3, B4, B5, C1, R1 65 0 2346 300 703800 8.15 3 53 853049 9 87 3338085 38.6 1.25 48 3 0 28 18 2 66.5 250 32.640 29.790 73.511 3.88% 0.013 117 2 57

14 13 A1, A2, A3, A4, B1, B2, B3, B4, B5, C1, R1 65 0 2346 300 703800 8.15 3 53 853049 9 87 3338085 38.6 1.25 48 3 0 28 18 2 66.5 250 28.800 25.420 77.293 4.37% 0.013 124 5 53

13 12 A1, A2, A3, A4, B1, B2, B3, B4, B5, C1, R1 65 0 2346 300 703800 8.15 3 53 853049 9 87 3338085 38.6 1.25 48 3 0 28 18 2 66.5 250 25.420 21 543 65.307 5.94% 0.013 145 0 46

12 11 A1, A2, A3, A4, B1, B2, B3, B4, B5, C1, R1 65 0 2346 300 703800 8.15 3 53 853049 9 87 3338085 38.6 1.25 48 3 0 28 18 2 66.5 250 20.583 18 654 88.878 2.17% 0.013 87.7 76

11 10 A1, A2, A3, A4, B1, B2, B3, B4, B5, B6, C1, R1 74 3 2346 300 703800 8.15 3 53 1087748 12.59 3572783 41.4 1.25 51.7 0 28 20 8 72.5 250 18.580 18 066 89.319 0.58% 0.013 45.2 161

10 9 A1, A2, A3, A4, B1, B2, B3, B4, B5, B6, C1, R1 74 3 2346 300 703800 8.15 3 53 1087748 12.59 3572783 41.4 1.25 51.7 0 28 20 8 72.5 250 18.066 17 968 65.596 0.15% 0.013 23.0 315

9 8 A1, A2, A3, A4, B1, B2, B3, B4, B5, B6, C1, R1 74 3 2346 300 703800 8.15 3 53 1087748 12.59 3572783 41.4 1.25 51.7 0 28 20 8 72.5 250 17.968 17 587 88.706 0.43% 0.013 39.0 186

8 7 A1, A2, A3, A4, B1, B2, B3, B4, B5, B6, C1, R1 74 3 2346 300 703800 8.15 3 53 1087748 12.59 3572783 41.4 1.25 51.7 0 28 20 8 72.5 250 17.586 17.100 45.675 1.06% 0.013 61.4 118

7 6 A1, A2, A3, A4, A5,  B1, B2, B3, B4, B5, B6, B7, C1, R1 81.1 2400 300 720000 8.33 3 52 1179686 13.65 3716166 43.0 1.25 53 8 0 28 22.7 76.5 250 17.040 16 550 16.789 2.92% 0.013 101.7 75

6 5 A1, A2, A3, A4, A5,  B1, B2, B3, B4, B5, B6, B7, C1, R1 81.1 2400 300 720000 8.33 3 52 1179686 13.65 3716166 43.0 1.25 53 8 0 28 22.7 76.5 250 16.320 14.440 70 04 2.68% 0.013 97.5 78

5 4 A1, A2, A3, A4, A5,  B1, B2, B3, B4, B5, B6, B7, C1, R1 81.1 2400 300 720000 8.33 3 52 1179686 13.65 3716166 43.0 1.25 53 8 0 28 22.7 76.5 250 14.370 13 650 75.764 0.95% 0.013 58.0 132

4 3 A1, A2, A3, A4, A5,  B1, B2, B3, B4, B5, B6, B7, C1, R1 81.1 2400 300 720000 8.33 3 52 1179686 13.65 3716166 43.0 1.25 53 8 0 28 22.7 76.5 250 13.530 12 270 146.08 0.86% 0.013 55.3 138

3 2 A1, A2, A3, A4, A5,  B1, B2, B3, B4, B5, B6, B7, B8, C1, R1 83 2 2400 300 720000 8.33 3 52 1185417 13.72 3721898 43.1 1.25 53 8 0 28 23 3 77.1 250 12.140 11 250 95.503 0.93% 0.013 57.5 134

2 1 A1, A2, A3, A4, A5,  B1, B2, B3, B4, B5, B6, B7, B8, C1, R1 83 2 2400 300 720000 8.33 3 52 1185417 13.72 3721898 43.1 1.25 53 8 0 28 23 3 77.1 250 11.200 10 843 8 0623 4.43% 0.013 125 3 62
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