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BENEFIT AREASFOR OPTIONS1,2& 3
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APPENDIX K

SUMMARY OF INNISFIL CREEK BOTTOM SURVEY



SUMMARY OF INNISFIL. CREEK BOTTOM SURVEY
FROM 15TH LINE TO COUNTY ROAD 27

General Nofes:

Stationing begins at south edge of 15th Line Road bridge (0+000} & extends south fo County Road No. 27.

Station No. & Bottom of Creek

Description Elev. Observations

0+000 22128 Al 15th Line Bridge (Free span)
0+300 22169 Debris Piles in Creek Bottom
0+430 n/a Debris Piles in Creek Bottom
0+475 221.51

0+525 221.06

0+675 220.97

0+760 220.75

0+850 220.04

1+100 nia Collapsed concrete bridge
1+125 220.93

1+225 to 1+300 n/a Hard oxbow

1+335 220.62

1+425 220,65 Debris Piles in Creek Bottom
1+480 nia Drain enters from east
1+500 220.92

1+575 to 1+675 nfa Hard oxbow

1+710 220.46

1+810 220.47

1+900 220862

2+050 220.54 Debris Piles in Creek Bottom
2+100 220.50

2+150 n/a Log jam

2+175 n/a Log jam

2+185 220.51

2+225 n/a Drain enters from east
2+260 nfa Debris Piles in Creek Bottom
24300 220.39

24350 220.22

2+580 219,88

2+775 219.83

3+000 220.10

3+160 220.23

3+190 220.10 Low flow crossing on stone rapids in Creek Bottom
3+260 219.89

3+350 219.78

3+450 219.68

3+675 218,94

3+740 n/a Beaver Dam

3+750 219.22

3+825 n/a Beaver Dam

3+900 218.77




Station No. &

Bottom of Creek

Description Elev. Cbservations

4+100 218.87

44275 218.29

4+545 n/a Log jam

4+810 218.10

4+975 218.04 Stone Rapids in Creek Bottom
5+257 216.84 C/L of 14th Line Bridge (Wood Timber Bridge)
5+400 216.72

5+650 216.65

5+670 n/a Log jam

5+735 216.04

5+935 n/a Maijor log jam

5+955 215.85

6+050 215.55

6+125 215.34

6+200 n/a Major log jam

6+325 215.00

6+425 n/a Log jam

6+550 214.55

6+625 214.81

6+700 214.48

8+840 n/a Log jam

6+850 214.13

6+885 nfa Drain enters from east
7+050 214.00 Log jam

7+100 213.81

7+175 213.79

7+268 nfa Drain enters from east
7+275 213.52

7+470 n/a Log jam

7+500 213.50

7+510 n/a Log jam

7+650 213.19

7+700 n/a Log jam

7+73b n/a Log jam

7+760 212.08

7+850 n/a Beaver dam

7+928 212.69 C/L of 13th Line Bridge
8+100 212.73

8+250 212.78

8+255 n/a Drain enters from east
8+345 n/a Drain enters from east
8+400 213.086

8+480 212.83 at C/L County Rd. 27
At 20 Sideroad Bridge 209.36 Approx. 2700m downstream of County Rd. 27
in Twp of New

Tecumseth




APPENDIX L

ANALYSISOF 2 YEAR STORM PEAK FLOWS
SOUTH INNISFIL CREEK DRAIN (MAIN DRAIN)
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APPENDIX M

SUMMARY OF MODEL RESULTSAND ANALYSIS



SUMMARY OF MODEL RESULTS AND ANALYSIS

1. Overview

To analyse the benefits of a drain overflow area in the vicinity of the 4" Line road, Innisfil,
(Option No. 2), a Visual Otthymo (VO2) Model of the Innisfil Creek’s Subwatershed was setup
as shown in Figure 1. In addition, the downstream benefits of creating a drain overflow area

near 5" Line (Option No. 3) were also assessed using the model.

The VO2 model was parameterized using data from previous studies, in particular, the Innisfil
Township Fill Line and Flood Plain Mapping Study completed by Dillon Consulting in November
1977. The data adopted from this study included the time of concentration, land use and soils
coverage, and runoff curve numbers (CN) for the various drainage areas. The data used for
modelling the creek reaches and cross-sections came from a detailed total-station survey
conducted for the study area. No streamflow data are available for this area, and so the model
was calibrated to peak flows computed using the Rational method, which were comparable to

flows determined in other studies for the Innisfil watershed.

For the analysis, and as recommended by most conservation agencies, a SCS 24hr Design
Storm with a type Il distribution was used for modelling the catchment. The 24-hour total
precipitation depths for the 2-year and 5-year storm events were obtained from Rainfall
Intensity, Duration, and Frequency Charts for the Orillia area. These were reduced by an areal
reduction factor of 0.93 to account for the size of the drainage area, which was approximately
7400 hectares.

2. Observations

The results for the model runs are summarized in Tables 2 through 4, while Table 1 shows the
2-year peak flows computed using the rational method, along with the existing and proposed
drain capacities. Tables 2 & 3 summarizes the model results for

1. the 2-year through 5-year events without stormwater control (existing conditions),

2. the drain overflow area at 4" Line road (Option No. 2)

3. the drain overflow area near the 5" Line road (Option No. 3)
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Figure 1: Visual Otthymo Model for Innisfil Subwatershed - Existing
Flow Conditions Analysis

The model results are shown at ten key nodes in the model. These nodes were selected based
on their strategic location to major inflow points to the drain (e.g., at confluences and major road

crossings).

From the results in Tables 2 & 3, it is apparent that controlling the flows upstream of the drain
overflow areas (Options No. 2 & 3) will provide a marginal level of service downstream between

a 2-year event and 5 year event. For Option No. 2 (4™ Line drain overflow area) the 5-year



event is attenuated sufficiently to fit in the improved 2-year drain capacity down to chainage
5+760 — just upstream of 3" Line road. Below this chainage (e.g., at the 3" Line road), the peak
flows from sub-areas 4, 5, 6 and 7 are too substantial to be accommodated within the existing or
proposed 2-year improved drain cross-section. A 4-year event is handled by the improved drain
down chainage 5+560 (where Prokopchuk Drain enters). A 3-year event is handled by the
improved drain down to 2™ Line road at chainage 2+785. Beyond 2™ Line road, the drain
overflow area for Option No. 2 has no affect or any benefit to lands south of 2" Line.

For Option No. 3 (5" Line drain overflow area) the 5-year is attenuated sufficiently to fit in the
improved 2-year drain capacity down to 4™ Line road chainage 7+352. A 4-year event is
handled by the improved drain down to chainage 5+760 — just upstream of 3" Line road. A 3-
year event is handled by the improved drain down to chainage 4+871 (where the Prokopchuk
Drain enters). Beyond this point, the drain overflow area for Option No. 3 has no affect or any

benefit to lands using the drain as an outlet downstream of chainage 4+871.

Table 1: Peak flows along drain based on the rational method and corresponding drain capacities

Model Node Upstream Area Chainage/ Location  2-yr (Rational)  Ex. Drain  Prop. Drain

(ha) (m®/s) (m®/s) (m®/s)
1 1550.00 9+315 - 5th Line 11.73 6.28 12.07
22 1644.00 8+245 11.73 5.28 12.20
24 2027.00 7+352 - 4th Line 12.10 7.43 14.40
25 2895.00 5+760 16.55 12.26 17.66
27 3533.00 5+560 - 3rd Line 19.71 9.45 20.71
35 3601.00 4+871- Prokopchuk  19.71 15.05 20.50
43 4660.00 2+785 - 2nd Line 20.06 3.86 20.50
44 5874.00 1+755 21.85 7.47 24.67
53 7419.00 1+705 24.64 10.3 26.49
63 7437.00 0+000 - Road 89 26.67 11.48 28.34

Table 4 summarizes the inflows and bypass flows for the drain overflow areas at 4™ Line and 5™
Line, respectively. To maintain baseflow, and a desirable habitat for fish and riparian vegetation
in the creek, the spillway elevation or weir height to the drain overflow area in Option No. 2 has
been modelled at 0.85m above the design drain bottom. This elevation (229.7 m above sea

level) is slightly above the measured base flow elevation in August 2005 (229.45 m above sea



level). Therefore, only flows exceeding a metre depth would flow into, and be attenuated by, the

Option No. 2 drain overflow area. Consequently, the 2-year runoff volume of 44,832 m® to the

pond would occupy approximately 25% of the available storage volume, while the runoff volume

of 162,224 m?® for the 5-year event would account for 90% of the available storage. For the 5-

year flows, the Option No. 3 drain overflow area is adequate but its benefit does not extend very

far downstream as Option No. 2 does.

Table 2: Summary of peak flows from the VO2 model based on the SCS 24hr design storm

2-year Peak Runoff (m?/s)

5-year Peak Runoff (m?/s)

Model Upstream Area Chainage/
Node (ha) Location existing Option2 Option3 | existing Option2 Option3
1 1550 9+315-5"Line  7.55 7.55 7.55 1749 17.49 17.49
22 1644 8+245 7.50 7.50 2.64 1741 1741 5.83
24 2027 7+352-4"Line 820 351 3.86 [19.20 591 9.24
25 2895 5+760 11.93 8.78 9.07 28.31 13.16 20.95
27 3533 5+560 — 3rd Line  15.32 13.46 13.63 36.05 24.00 31.60
35 3601 4+871- 14.88 12.72 1293 |36.13 24.03 31.55
Prokopchuk
43 4660 2+785-2nd Line 16.51 1496 15.09 |41.86 31.45 38.39
44 5874 1+755 21.45 20.10 20.24 |53.75 44.32 51.16
53 7419 1+705 2693 25.08 2513 |66.94 5759 64.39
63 7437 0+000-Road 89 25.05 22.82 23.22 |63.64 5254 60.04

Table 3: Summary of peak flows from the VO2 model based on the SCS 24hr design storm

3-year Peak Runoff (m?/s)

4-year Peak Runoff (m%s)

Model Upstream Area Chainage/

Node (ha) Location existing Option2 Option3 | existing Option2 Option3

1 1550 9+315-5"Line 10.86 10.86 10.86 |14.17 14.17 14.17

22 1644 8+245 10.80 10.80 3.70 1415 14.15 4.76

24 2027 7+352-4"Line 11.87 431 565 |1554 b5.11 @ 7.44

25 2895 5+760 17.39 10.24 13.03 |22.85 11.70 16.99

27 3533 5+560 - 3rd Line 22.23 16.97 19.62 |29.14 20.48 25.61

35 3601 4+871- 21.96 16.49 19.13 [29.04 20.26 25.34
Prokopchuk

43 4660 2+785-2nd Line 24,96 20.46 22.86 |33.41 2596 30.63




Table 4: Drain Overflow Area Inflows and Storage

Proposed Chainage/ Design Peak flow (m>/s)
facility Location storm

Runoff volume (m°)

Available Ratio
storage Inflow-

Ex. Bypass Inflow |Total Bypass Inflow (m®) Storage %
Option2 7+352 - 2-year 7.50 2.09 541 |121327.20 94148.60 44832.02 180000.00 24.91%
4th Line
74352 - 5-year 17.41 2.09 15.32 |265341.60 131952.86 162224.75 180000.00 90.12%
4th Line
Option 3 9+315 - 2-year 7.55 2.50 5.05 |115630.00 78330.00 37300.00 120000.00 31.08%
5th Line
9+315 - 5-year 17.49 5.00 12.49 |252805.00 158866.00 93939.00 120000.00 78.28%

5th Line




PEAK FLOW RATES (M ¥/S)

GRAPH SHOWING COMPARISON OF PEAK FLOWS TO
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Figure 2: Comparison of peak flows to existing and proposed drain capacity with or without SWM Control for the 2-year and 5-year design storms




APPENDIX N

PRELIMINARY COST DISTRIBUTION
OPTION No. 1
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APPENDIX P

PRELIMINARY COST DISTRIBUTION
OPTION No. 3
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