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Introduction 

This Stormwater Management Report provides details on the stormwater management design for 

the proposed development at 2495 Spragues Road in the Township of North Dumfries, Region of 

Waterloo, Ontario.   

The subject property is currently developed with one building providing self-storage services and 

five outdoor storage containers at the rear of the building. It is proposed to expand the storage 

unit business and construct five additional storage buildings on the vacant portion of the site.       

Background Information 

The subject property is located on the east side of Spragues Road and north of Brant Waterloo 

Road. The property is currently zoned rural residential with site specific exemption 20.1.206 

permitting self-storage facility use.  It is bounded by vacant agricultural lands to the north and 

east, residential lands to the south and the Hillside Lake Park Family Campground to the west.  

The site location is shown in Figure 1. 

 

Figure 1:  Location of 2495 Spragues Road, Township of North Dumfries (GRCA Interactive Mapping) 

Geotechnical Information 

A Geotechnical Investigation completed for the site by LVM Inc. dated July 12, 2011 identified 

soils as brown silt, underlain by brown sand with some dark brown fibrous peat encountered at 

the test pits at the south and west area of the site.  Groundwater was present in the boreholes west 

of the building at a depth of 1.5m. Based on a particle size distribution analysis conducted on a 

sample of the surficial fill on the western area of the site, the percolation rate was determined to 

be 30 mm/hr. The Geotechnical Report is included in Appendix A.  

SUBJECT LANDS 
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Existing Site Drainage Conditions 

There is an external area north of the site that flows overland, across the subject lands, toward 

the existing road ditch southwest of the site. The subject property generally slopes to the west, 

draining overland toward the existing road ditch. There are no on-site storm sewers or any 

stormwater management components to the existing drainage system.  

Proposed Site Drainage Conditions 

The proposed development consists of five additional storage buildings west of the existing 

building.  

To provide conveyance for the runoff from the external lands, it is proposed to install storm 

sewers sized for the 100 year storm event to route the runoff from the external drainage area to 

the north around the perimeter of the proposed development area to the existing road ditch.    

The site will be graded to direct runoff to new on-site catchbasins which convey runoff towards 

the proposed stormwater management pond and the new storm sewers south of the site. The 

SWM pond will provide stormwater storage with an orifice-controlled discharge to the existing 

road ditch. A riprap overflow from the pond is installed for major storm events.  

SWM Design Criteria 

The stormwater management design criteria for the proposed development area are summarized 

here.  

1. Quantity Control: 

Attenuation of the 2-year through 100-year storm events to existing conditions. 

2. External Lands Drainage Conveyance 

Convey drainage from external contributing drainage around safely to outfall. 

Quantity Control 

Quantity control of runoff will be provided through the SWM pond for storage and orifice-

controlled discharge at the outlet.  

The computer model MIDUSS has been used to model the existing condition and the proposed 

development with stormwater controls. The modeling demonstrates that the proposed design can 

provide adequate quantity control of runoff.  

Stormwater Model Input Parameters 
The design storm hyetographs are derived using IDF parameters for the City of Cambridge 

which have been fitted to the 3-hour Chicago Storm distribution. The IDF parameters used in the 

MIDUSS model are shown here.  

 

𝑖2𝑦𝑒𝑎𝑟 =
573.1

(𝑡𝑑+5)
0.761      𝑖5𝑦𝑒𝑎𝑟 =

1219.8

(𝑡𝑑+10.5)
0.823     𝑖100𝑦𝑒𝑎𝑟 =

3015.1

(𝑡𝑑+21)
0.870  

 



Stormwater Management Report  Page 3 

Just Store It, Township of North Dumfries, ON 

 

K. Smart Associates Limited 

 

Table 1 below shows the catchment area parameters input into the model under the existing 

condition and the proposed condition.  Catchment area drawings and model output files are 

included in Appendix B.   

 

Table 1:  Model Input Parameters  

Catchment Description Area 
Percent 

Impervious 

Overland 

Slope 

Flow 

Length 

Existing Conditions  

1001 External Area North of Site  2.784 ha 0% 2.0% 130 m  

101 Existing Site  0.741 ha 15% 1.0% 80 m 

Proposed Conditions   

201 Proposed Site to Stormwater Pond 0.741 ha 85% 1.0% 70 m 

1001 External Areas to the North 2.784 ha 0% 2.0% 130 m 

 

The proposed SWM pond stage storage discharge curve was calculated based on the stormwater 

pond dimensions and the flow equation for a 75mm diameter orifice.  

The MIDUSS computer modeling results are summarized below. Model output and stage storage 

discharge curves are included in Appendix B.     

Table 2:  Performance of Stormwater Storage Facility 

 2 Year Storm 

Event 

5 Year Storm 

Event 

100 Year Storm 

Event 

Stormwater Management Pond (Catchment 201) 

Storage Volume Provided  346.23 m3 

Bottom Elevation 294.8 m 

Top Elevation 295.5 m 

Orifice Location  DICB1 

Overflow Elevation  295.4 m 

Peak Inflow 0.118 m3/s 0.168 m3/s 0.254 m3/s 

Peak Outflow 0.014 m3/s 0.015 m3/s 0.073 m3/s 

Max Water Level  295.06 m 295.22 m 295.45 m 

Maximum Storage 88.88 m3 172.863 m3 309.92 m3 

Stormwater Pipe (Catchment 1001)  

Manning’s n 0.013 

Pipe Diameter 525 mm 

Pipe slope 0.5 % 

Pipe Length  125.5 m 

Pipe Capacity 0.304 m3/s 

Peak Inflow 0.015 m3/s 0.057 m3/s 0.259 m3/s 

Peak Outflow 0.015 m3/s 0.057 m3/s 0.257 m3/s 

Depth of Flow  0.078 m 0.154 m 0.372 m 

Critical Depth 0.078 m 0.157 m 0.344 m 
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Table 3:  MIDUSS Model Results Summary 

 To Road Ditch 

 Existing  Proposed 

2 Year Storm 0.022 m3/s 0.028 m3/s 

5 Year Storm 0.075 m3/s 0.072 m3/s 

100 Year Storm 0.333 m3/s 0.330 m3/s 

 

Under proposed conditions, the peak flow to the road ditch is less than under Existing Conditions 

for 5 to 100 year storm events. The peak flow is slightly higher under proposed conditions for the 

2-year storm event.  However, the 0.006 m3/s can be considered to be within acceptable 

modeling error.  

The SWM Pond has been sized to provide sufficient storage volume to store the entirety of the 

100 year storm event.  During major storm events that exceed the volume of the SWM Pond, 

storm water will overflow to the existing ditch.   

The peak flows to the existing road ditch during the 5-year and 100-year storm events are 

reduced from existing conditions. The proposed stormwater management plan will provide 

sufficient quantity control of runoff from the site.  

Maintenance Procedures 

The following maintenance is recommended. 

SWM 

Component 
Function Maintenance Activity 

Maintenance 

Frequency 

Catchbasins Provide inlet into the 

on site storm sewers  
• Ensure CB Grates are clear of 

debris  

• After major rainfall 

events 

Stormwater 

Pond 

Provide ponding area 

during rainfall events 

  

• Maintain vegetation by 

mowing and weeding   

 

• Remove accumulated 

sediments  

 

• Bi-weekly or as 

required  

75mm dia. 

Orifice at 

DICB1  

Provide restricted 

discharge rate to 

existing road ditch  

• Inspect for debris and dirt 

clogging orifice 

• Annually and after 

major rain events  
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Conclusions 

In summary, the proposed development will reduce the peak discharge rates to the existing road 

ditch through the implementation of SWM pond storage with orifice control at the outlet.  

   

 All of which is respectfully submitted:  

 
Sandra Swanton, P.Eng. 

K. Smart Associates Limited                                                Nov. 27, 2024      
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Catchment Area Plans 
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K. Smart Associatest Limited
Ref. Number 22-304
Date 04-Oct-24

Pond Orifice #1 Spillway Weir Q=CLH^1.5
Bottom Elevation 294.8 m Orifice Flow Q=CA(2gh)^0.5 Weir Length 1.5 m
Bottom Grade 0.20% C Coefficient 0.65 Weir Elevation 295.4
Bottom Length 50 m d diameter 0.075 m  Coefficient 1.84 Sharp Crested Weir
Bottom Width 7 m A Area 0.004417865 m2
Side Slopes 4 :1 g Gravitational  Acc'n 9.81 m/s2

Invert invert 293.9 m

Stormwater Storage Calculations
MIDUSS - Stage Storage Discharge Table

Elevation
Bottom Width

(m)
Bottom Length

(m)
Total End Area

(m2)

Incremental 
Volume

(m3)

Cumulative 
Volume

(m3)

Orifice Flow
(m3/s)

Weir Flow
(m3/s)

Stage
(m)

Discharge
(m3/s)

Storage
(m3)

293.90 0.6 0.6 0.36 0.0000 293.90 0.0000 0
294.80 7.0 0 0 0.3 0.3 0.0121 294.80 0.0121 0.324
294.85 7.4 25.0 185.00 4.6 4.9 0.0124 294.85 0.0124 4.949
294.90 7.8 50.8 396.24 14.5 19.5 0.0127 294.90 0.0127 19.480
294.95 8.2 51.2 419.84 20.4 39.9 0.0130 294.95 0.0130 39.882
295.00 8.6 51.6 443.76 21.6 61.5 0.0133 295.00 0.0133 61.472
295.05 9.0 52 468 22.8 84.3 0.0136 295.05 0.0136 84.266
295.10 9.4 52.4 492.56 24.0 108.3 0.0139 295.10 0.0139 108.280
295.15 9.8 52.8 517.44 25.3 133.5 0.0142 295.15 0.0142 133.530
295.20 10.2 53.2 542.64 26.5 160.0 0.0145 295.20 0.0145 160.032
295.25 10.6 53.6 568.16 27.8 187.8 0.0148 295.25 0.0148 187.802
295.30 11.0 54 594 29.1 216.9 0.0151 295.30 0.0151 216.856
295.35 11.4 54.4 620.16 30.4 247.2 0.0153 295.35 0.0153 247.210
295.40 11.8 54.8 646.64 31.7 278.9 0.0156 0.00 295.40 0.0156 278.880
295.45 12.2 55.2 673.44 33.0 311.9 0.0467 0.03 295.45 0.0776 311.882
295.50 12.6 55.6 700.56 34.4 346.2 0.1034 0.09 295.50 0.1906 346.232

STORMWATER CALCULATIONS
2495 Spragues Road, Township of North Dumfries, Ontario

Pond
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