






























N. Declaration

I, "RJ^^ V^si^ of p.^ (i^ if
solemnly declare that:

all of the above statements and the statements contained in all of the exhibits
transmitted herewith are true and I make this solemn declaration conscientiously
believing it to be true and knowing that it is of the same force and effect as if made
under oath and by virtue of The Canada Evidence Act.
Declared before me at:

j3 1?0 PM

In NO^U<! ^oy^T<y
Owner/Applicant Signature

This -^ day of ^^-^

A.D., 20^

A Commissioner, etc.

MohammadArifulAlam.a
Commisstoiw, etc., Province ofOntarto.
for the Corporation of Norfolk County.
Expires September 2,2024.

Narvik.
COUNTY*

Revised March 2021
Development Application
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February 27, 2023

Stormwater Review

373 Bellmill Side Road,

Norfolk, ON N0J 1E0

Girard Engineering was retained by Salem Christian Fellowship (client) to prepare a Stormwater memo

in support of the proposed building expansion located at 373 Bellmill Side Road, Norfolk, ON N0J 1E0.

The purpose of this memo is to demonstrate that the proposed site can be developed in accordance

with Norfolk County guidelines from a stormwater management perspective.

The following reports and design standards were referenced during the preparation of this memo:

 Norfolk County Integrated Sustainable Master Plan Report, September 2016; and

 Ministry of the Environment, Stormwater Management Planning and Design Manual, 2003

Under current conditions the area is split drainage. Most of the grassed area to the back of the property

drains off the site from north to south and the hard surfaces is graded towards the front towards the road.

After the proposed expansion of the building is built, the impervious surface will increase from 34% to

37% . To negate the impact to the site, a stormwater management pond will be implemented to contain

the extra runoff and allow it to drain controlled. Since the 1:100 year storm generates the largest amount

of runoff, it is this storm that was used to size the dry pond.

To generate the IDF curve numbers for the site, the Ministry of Transpiration IDF curve generator was

used and can be found at the end of this report. The IDF curve numbers below in Table 1, where used to

generate the rainfall data within this report:

Table 1. IDF Curve Parameters for Airport Road

Return

Period

(Years)

a b c

5 765.427 4.634 0.758

100 1,200 8.000 0.815

To determine the post development run off volumes discharge, the hydrologic model MIDUSS was used.

A summary of the peak flows are presented in Table 2 and detailed MIDUSS model results provided at the

end of this memo.
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Table 2. Summary of volume runoffs

Return Period

(Years)

Post Development

Required Volume to attenuate

(m3)

5 10.12

100 11.11

Since the volume to attenuate the 100 year return storm is the largest storm, it was this volume that was

used to design the new storage in the dry pond to make sure that there was no runoff to the neighboring

property. All grasses should be maintained to allow water to drain and any debris should be removed if

seen.

Prepared By

Cathy Weatherall, P. Eng

Municipal Engineer





2/27/23, 10:30 AM IDF Curve Look-up - Ministry of Transportation

www.eng.uwaterloo.ca/~dprincz/mto_site/results_out.shtml?coords=42.796901,-80.682117 2/2

Coefficient summary

IDF Curve: 42° 47' 45" N, 80° 40' 45" W (42.795833,-80.679167)

Retrieved: Mon, 27 Feb 2023 15:30:15 GMT

Data year: 2010
IDF curve year: 2010

Return period 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr

A 23.4 30.8 35.8 42.0 46.5 51.1

B -0.699 -0.699 -0.699 -0.699 -0.699 -0.699

Statistics

Rainfall intensity (mm hr-1)

Duration 5-min 10-min 15-min 30-min 1-hr 2-hr 6-hr 12-hr 24-hr

2-yr 132.9 81.9 61.7 38.0 23.4 14.4 6.7 4.1 2.5

5-yr 174.9 107.8 81.2 50.0 30.8 19.0 8.8 5.4 3.3

10-yr 203.3 125.3 94.3 58.1 35.8 22.1 10.2 6.3 3.9

25-yr 238.6 147.0 110.7 68.2 42.0 25.9 12.0 7.4 4.6

50-yr 264.1 162.7 122.5 75.5 46.5 28.6 13.3 8.2 5.0

100-yr 290.2 178.8 134.7 83.0 51.1 31.5 14.6 9.0 5.5

Rainfall depth (mm)

Duration 5-min 10-min 15-min 30-min 1-hr 2-hr 6-hr 12-hr 24-hr

2-yr 11.1 13.6 15.4 19.0 23.4 28.8 40.1 49.4 60.9

5-yr 14.6 18.0 20.3 25.0 30.8 37.9 52.8 65.1 80.2

10-yr 16.9 20.9 23.6 29.1 35.8 44.1 61.4 75.6 93.2

25-yr 19.9 24.5 27.7 34.1 42.0 51.7 72.0 88.7 109.3

50-yr 22.0 27.1 30.6 37.7 46.5 57.3 79.7 98.2 121.0

100-yr 24.2 29.8 33.7 41.5 51.1 63.0 87.6 108.0 133.0

Terms of Use

You agree to the Terms of Use of this site by reviewing, using, or interpreting these data.

Ontario Ministry of Transportation | Terms and Conditions | About
Last Modified: September 2016



" MIDUSS Output >"

" MIDUSS version Version 2.25 rev. 473"

" MIDUSS created Sunday, February 7, 2010"

" 10 Units used: ie METRIC"

" Job folder: C:\Users\Cathy\Desktop\MIDUSS"

" Output filename: 5 year pre 2.out"

" Licensee name: Drew Fallowfield"

" Company "

" Date & Time last used: 2/27/2023 at 10:34:23 AM"

" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"

" 1500.000 Max. Hydrograph"

" 32 STORM Chicago storm"

" 1 Chicago storm"

" 765.427 Coefficient A"

" 4.634 Constant B"

" 0.758 Exponent C"

" 0.400 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 137.461 mm/hr"

" Total depth 43.970 mm"

" 6 005hyd Hydrograph extension used in this file"

" 33 CATCHMENT 101"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"

" 101 Pre"

" 34.000 % Impervious"

" 1.213 Total Area"

" 50.000 Flow length"

" 2.000 Overland Slope"

" 0.801 Pervious Area"

" 50.000 Pervious length"

" 2.000 Pervious slope"

" 0.412 Impervious Area"

" 50.000 Impervious length"

" 2.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.238 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.870 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.110 0.000 0.000 0.000 c.m/sec"



" Catchment 101 Pervious Impervious Total Area "

" Surface Area 0.801 0.412 1.213 hectare"

" Time of concentration 27.233 2.711 11.230 minutes"

" Time to Centroid 137.915 92.157 108.052 minutes"

" Rainfall depth 43.970 43.970 43.970 mm"

" Rainfall volume 351.99 181.33 533.32 c.m"

" Rainfall losses 33.484 5.726 24.046 mm"

" Runoff depth 10.487 38.244 19.924 mm"

" Runoff volume 83.95 157.71 241.66 c.m"

" Runoff coefficient 0.238 0.870 0.453 "

" Maximum flow 0.020 0.109 0.110 c.m/sec"

" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.110 0.110 0.000 0.000"

" 38 START/RE START TOTALS 101"

" 3 Runoff Totals on EXIT"

" Total Catchment area 1.213 hectare"

" Total Impervious area 0.412 hectare"

" Total % impervious 34.000"

" 19 EXIT"



" MIDUSS Output >"

" MIDUSS version Version 2.25 rev. 473"

" MIDUSS created Sunday, February 7, 2010"

" 10 Units used: ie METRIC"

" Job folder: C:\Users\Cathy\Desktop\MIDUSS"

" Output filename: 100 year pre 2.out"

" Licensee name: Drew Fallowfield"

" Company "

" Date & Time last used: 2/27/2023 at 10:39:14 AM"

" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"

" 1500.000 Max. Hydrograph"

" 32 STORM Chicago storm"

" 1 Chicago storm"

" 1200.000 Coefficient A"

" 8.000 Constant B"

" 0.815 Exponent C"

" 0.400 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 148.360 mm/hr"

" Total depth 50.450 mm"

" 7 0100hyd Hydrograph extension used in this file"

" 33 CATCHMENT 101"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"

" 101 No description"

" 34.000 % Impervious"

" 1.213 Total Area"

" 50.000 Flow length"

" 2.000 Overland Slope"

" 0.801 Pervious Area"

" 50.000 Pervious length"

" 2.000 Pervious slope"

" 0.412 Impervious Area"

" 50.000 Impervious length"

" 2.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.276 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.880 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.128 0.000 0.000 0.000 c.m/sec"



" Catchment 101 Pervious Impervious Total Area "

" Surface Area 0.801 0.412 1.213 hectare"

" Time of concentration 24.450 2.618 10.876 minutes"

" Time to Centroid 131.041 90.743 105.986 minutes"

" Rainfall depth 50.450 50.450 50.450 mm"

" Rainfall volume 403.86 208.05 611.91 c.m"

" Rainfall losses 36.540 6.067 26.179 mm"

" Runoff depth 13.910 44.383 24.271 mm"

" Runoff volume 111.35 183.03 294.39 c.m"

" Runoff coefficient 0.276 0.880 0.481 "

" Maximum flow 0.030 0.125 0.128 c.m/sec"

" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.128 0.128 0.000 0.000"

" 38 START/RE START TOTALS 101"

" 3 Runoff Totals on EXIT"

" Total Catchment area 1.213 hectare"

" Total Impervious area 0.412 hectare"

" Total % impervious 34.000"

" 19 EXIT"



" MIDUSS Output >"

" MIDUSS version Version 2.25 rev. 473"

" MIDUSS created Sunday, February 7, 2010"

" 10 Units used: ie METRIC"

" Job folder: C:\Users\Cathy\Desktop\MIDUSS"

" Output filename: 5 year post 2.out"

" Licensee name: Drew Fallowfield"

" Company "

" Date & Time last used: 2/27/2023 at 11:03:37 AM"

" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"

" 1500.000 Max. Hydrograph"

" 32 STORM Chicago storm"

" 1 Chicago storm"

" 765.427 Coefficient A"

" 4.634 Constant B"

" 0.758 Exponent C"

" 0.400 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 137.461 mm/hr"

" Total depth 43.970 mm"

" 6 005hyd Hydrograph extension used in this file"

" 33 CATCHMENT 101"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"

" 101 Pre"

" 37.000 % Impervious"

" 1.213 Total Area"

" 50.000 Flow length"

" 2.000 Overland Slope"

" 0.764 Pervious Area"

" 50.000 Pervious length"

" 2.000 Pervious slope"

" 0.449 Impervious Area"

" 50.000 Impervious length"

" 2.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.238 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.870 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.120 0.000 0.000 0.000 c.m/sec"



" Catchment 101 Pervious Impervious Total Area "

" Surface Area 0.764 0.449 1.213 hectare"

" Time of concentration 27.233 2.711 10.516 minutes"

" Time to Centroid 137.915 92.157 106.721 minutes"

" Rainfall depth 43.970 43.970 43.970 mm"

" Rainfall volume 336.02 197.34 533.36 c.m"

" Rainfall losses 33.484 5.726 23.213 mm"

" Runoff depth 10.487 38.244 20.757 mm"

" Runoff volume 80.14 171.64 251.78 c.m"

" Runoff coefficient 0.238 0.870 0.472 "

" Maximum flow 0.019 0.118 0.120 c.m/sec"

" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.120 0.120 0.000 0.000"

" 38 START/RE START TOTALS 101"

" 3 Runoff Totals on EXIT"

" Total Catchment area 1.213 hectare"

" Total Impervious area 0.449 hectare"

" Total % impervious 37.000"

" 19 EXIT"



" MIDUSS Output >"

" MIDUSS version Version 2.25 rev. 473"

" MIDUSS created Sunday, February 7, 2010"

" 10 Units used: ie METRIC"

" Job folder: C:\Users\Cathy\Desktop\MIDUSS"

" Output filename: 100 year post 2.out"

" Licensee name: Drew Fallowfield"

" Company "

" Date & Time last used: 2/27/2023 at 10:41:19 AM"

" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"

" 1500.000 Max. Hydrograph"

" 32 STORM Chicago storm"

" 1 Chicago storm"

" 1200.000 Coefficient A"

" 8.000 Constant B"

" 0.815 Exponent C"

" 0.400 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 148.360 mm/hr"

" Total depth 50.450 mm"

" 7 0100hyd Hydrograph extension used in this file"

" 33 CATCHMENT 101"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"

" 101 No description"

" 37.000 % Impervious"

" 1.213 Total Area"

" 50.000 Flow length"

" 2.000 Overland Slope"

" 0.764 Pervious Area"

" 50.000 Pervious length"

" 2.000 Pervious slope"

" 0.449 Impervious Area"

" 50.000 Impervious length"

" 2.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.276 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.880 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.139 0.000 0.000 0.000 c.m/sec"



" Catchment 101 Pervious Impervious Total Area "

" Surface Area 0.764 0.449 1.213 hectare"

" Time of concentration 24.450 2.618 10.215 minutes"

" Time to Centroid 131.041 90.743 104.765 minutes"

" Rainfall depth 50.450 50.450 50.450 mm"

" Rainfall volume 385.54 226.43 611.96 c.m"

" Rainfall losses 36.540 6.067 25.265 mm"

" Runoff depth 13.910 44.383 25.185 mm"

" Runoff volume 106.30 199.20 305.50 c.m"

" Runoff coefficient 0.276 0.880 0.499 "

" Maximum flow 0.029 0.136 0.139 c.m/sec"

" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.139 0.139 0.000 0.000"

" 38 START/RE START TOTALS 101"

" 3 Runoff Totals on EXIT"

" Total Catchment area 1.213 hectare"

" Total Impervious area 0.449 hectare"

" Total % impervious 37.000"

" 19 EXIT"












