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APPENDIX M 
 

SUMMARY OF MODEL RESULTS AND ANALYSIS 



SUMMARY OF MODEL RESULTS AND ANALYSIS 
 
1. Overview 
 

To analyse the benefits of a drain overflow area in the vicinity of the 4th 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 5th 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 II 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 4th Line road (Option No. 2) 

3. the drain overflow area near the 5th Line road (Option No. 3) 

 



 

 
 

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 (4th 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 3rd Line road. Below this chainage (e.g., at the 3rd 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 2nd Line road at chainage 2+785. Beyond 2nd Line road, the drain 

overflow area for Option No. 2 has no affect or any benefit to lands south of 2nd Line.  

For Option No. 3 (5th Line drain overflow area) the 5-year is attenuated sufficiently to fit in the 

improved 2-year drain capacity down to 4th Line road chainage 7+352. A 4-year event is 

handled by the improved drain down to chainage 5+760 – just upstream of 3rd 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  
(ha) 

Chainage/ Location 2-yr (Rational) 
(m3/s) 

Ex. Drain 
(m3/s) 

Prop. Drain 
(m3/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 4th Line and 5th 

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 m3 to the 

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

of 162,224 m3 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.  

 

 

 

2-year Peak Runoff (m3/s) 5-year Peak Runoff (m3/s) Model 
Node  

Upstream Area 
(ha) 

Chainage/  
Location existing Option2 Option3 existing Option2 Option3

1 1550 9+315 – 5th Line 7.55 7.55 7.55 17.49 17.49 17.49 
22 1644 8+245 7.50 7.50 2.64 17.41 17.41 5.83 
24 2027 7+352 – 4th Line 8.20 3.51 3.86 19.20 5.91 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-

Prokopchuk 
14.88 12.72 12.93 36.13 24.03 31.55 

43 4660 2+785 – 2nd Line 16.51 14.96 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 26.93 25.08 25.13 66.94 57.59 64.39 
63 7437 0+000 - Road 89 25.05 22.82 23.22 63.64 52.54 60.04 

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

 

3-year Peak Runoff (m3/s) 4-year Peak Runoff (m3/s) Model 
Node  

Upstream Area 
(ha) 

Chainage/  
Location existing Option2 Option3 existing Option2 Option3

1 1550 9+315 – 5th Line 10.86 10.86 10.86 14.17 14.17 14.17 
22 1644 8+245 10.80 10.80 3.70 14.15 14.15 4.76 
24 2027 7+352 – 4th Line 11.87 4.31 5.65 15.54 5.11 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-

Prokopchuk 
21.96 16.49 19.13 29.04 20.26 25.34 

43 4660 2+785 – 2nd Line 24.96 20.46 22.86 33.41 25.96 30.63 

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

 
 



 

Table 4: Drain Overflow Area Inflows and Storage 
Peak flow (m3/s) Runoff volume (m3) Proposed 

facility 
Chainage/ 
Location 

Design 
storm 

Ex. Bypass Inflow Total Bypass Inflow 

 Available 
storage 
(m3) 

Ratio 
Inflow-
Storage % 

Option 2 7+352 - 
4th Line 

2-year 7.50 2.09 5.41 121327.20 94148.60 44832.02 180000.00 24.91% 

 7+352 - 
4th Line 

5-year 17.41 2.09 15.32 265341.60 131952.86 162224.75 180000.00 90.12% 

Option 3 9+315 - 
5th Line 

2-year 7.55 2.50 5.05 115630.00 78330.00 37300.00 120000.00 31.08% 

 9+315 - 
5th Line 

5-year 17.49 5.00 12.49 252805.00 158866.00 93939.00 120000.00 78.28% 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

9+
31

PE
A

K
 F

LO
W

 R
A

TE
S 

( M
  

3 /S
 )

 Figu
GRAPH SHOWING COMPARISON OF PEAK FLOWS TO
DRAIN CAPACITY 

5 -
 5t

h L
ine

8+
24

5

7+
35

2 -
 4t

h L
ine

5+
76

0

5+
56

0 -
 3r

d L
ine

4+
87

0

2+
78

5 -
 2n

d L
ine

1+
75

5

1+
70

5

0+
00

0 -
 R

oa
d 8

9

CHAINAGE  (UPSTREAM TO DOWNSTREAM)

2-yr (Rational)
(m3/s)

2-yr Peak
(m3/s)

2-yr w/pond
(m3/s)

2-yr wetland
(m3/s)

5-yr peak
(m3/s) 

5-yr w/pond
(m3/s) 

5-yr wetland
(m3/s)

Ex. Drain
(m3/s)

Prop. Drain
(m3/s)

Proposed SWM Pond Location

Proposed Wetland Location

re 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
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PRELIMINARY COST DISTRIBUTION  
OPTION No. 2 
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PRELIMINARY COST DISTRIBUTION  
OPTION No. 3 
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