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1 Introduction 

1.1 Scope 

Arcadis has been retained by TSL Dairy Inc. c/o The Effort Trust Company to prepare the necessary engineering 

plans, specifications and documents to support the proposed Site Plan Application for the subject lands in 

accordance with the policies set out by the Planning and Development Branch of the City of Ottawa. This Brief will 

present a detailed grading and servicing scheme to support the development of the property and will include 

sections on-site grading, water supply, wastewater management, minor and major stormwater management, and 

erosion and sediment control. 

1.2 Subject Site 

The Self Storage Facility is located northeast of the Dairy Drive and Old Montreal Road intersection. The proposed 

Self Storage Facility development is approximately 2.48 hectares in size and is bounded by Diary Drive to the west, 

Old Montreal Road to the south, a private property zoned light industrial to the east, and a commercial dairy 

production facility to the north.  

Please refer to Figure 1, below, for more information regarding the site location. 

 

Figure 1 Subject Site Location 

Due to the site's natural topography, with the existing grade sloping from south to north, the proposed concept aims 

to seamlessly integrate the two large buildings and two smaller buildings into the natural slope by utilizing a multi-

storey approach for the larger southerly building. The south building's facades will be maintained at an accessible 

grade to permit entry into the upper and lower levels of the building at the building’s north and south limits.  
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The primary vehicular and pedestrian access to the site is located off Old Montreal Road, and provides unimpeded 

access to the site office. A second, gated, vehicular access is provided off Dairy Drive. 

The Self Storage Facility project will consist of the construction of 2 metal storage buildings and 2 industrial 

condominium buildings. One of the self-storage buildings will include a small rental and administration office. The 

site will also contain vehicular access routes, dedicated parking space and landscaping areas. A site plan of the 

proposed development is included in Appendix A.  

1.3 Previous Studies 

Design of this project has been undertaken in accordance with the following reports: 

• Stormwater Design Plan – Cardinal Creek Business Park – Township of Cumberland prepared by Paul Wisner 

& Associates Inc., July 1992 

• Greater Cardinal Creek Subwatershed Management Plan – City of Ottawa prepared by Aecom, August 2014 

 

An engineering pre-consultation with the City of Ottawa was held in February 2023 regarding the proposed 

development.  Notes from this meeting is included in Appendix A.   

1.4 Geotechnical Considerations  

Paterson Group Inc. was retained to prepare a geotechnical investigation for the site. The objectives of the 

investigation were to prepare a report to: 

• Determine the subsoil and groundwater conditions at the site by means of test pits and boreholes  

• To provide geotechnical recommendations pertaining to the design of the proposed development including 

construction considerations 

 

The geotechnical investigation report PG6498-1 Revision No. 3 Dated January 11, 2024, confirmed that the site 

consists of topsoil underlain by a layer of fill, over a deep deposit of silty clay. Based on the undrained shear strength 

testing results, a varying permissible grade raise plan was created which has 5 different sections with individual 

permissible grade raise elevations which are referenced to a geodetic datum. The permissible elevations are 

between 64.5 on the south end of the site, to 60.5 at the north end of the site. The maximum and minimum deltas 

for grade raise are between 0.0m and 2.75m based on borehole elevations.  

The report contains recommendations which include but are not limited to the following: 

• Fill used for grading beneath the proposed development to meet OPSS Granular ‘A’ or Granular ‘B’ Type II 

placed in lifts no greater than 300 mm compacted to 98% SPMDD 

• Pavement Structures as identified below 
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Table 1-1 Pavement Structure – Car Only Parking Areas 

Local Road – Parking Areas Thickness 

12.5 Asphaltic Concrete 50 mm 

OPSS Granular A Base 150 mm 

OPSS Granular B Type II Subbase 300 mm 

 

Table 1-2 Pavement Structure – Access Lanes, Fire Routes and Heavy Truck Parking Areas 

Local Road Thickness 

12.5 Asphaltic Concrete 40 mm 

19.0 Asphaltic Concrete 50 mm 

OPSS Granular A Base 150 mm 

OPSS Granular B Type II 

Subbase 
450 mm 

 

The report contains recommendations which include but are not limited to the following: 

• Pipe bedding and cover: The pipe bedding for water and pipes placed on a relatively dry, undisturbed subgrade 

surface should consist of at least 150 mm of OPSS Granular A material. Where the bedding is located upon 

silty clay the thickness of the bedding material should be increased to a minimum of 300 mm of OPSS Granular 

A. The bedding layer should extend to the spring line of the pipe. Cover material, from the spring line to at least 

300 mm above the obvert of the pipe should consist of OPSS Granular A or Granular B Type II. The bedding 

and cover materials should be placed in maximum 300 mm thick lifts compacted to a minimum of 95% of the 

material’s SPMDD. 

• The excavation side slopes above the groundwater level extending to a maximum depth of 3 m should be cut 

back at 1H:1V or flatter. The flatter slope is required for excavation below groundwater level
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2 Water Supply 

2.1 Existing Conditions 

As previously noted, the 2.48 ha Self Storage Facility site is surrounded by Diary Drive to the west, Old Montreal 

Road to the south, a private gravel driveway to the east, and a commercial diary supplier to the north. The subject 

site is flanked on both streets by existing watermains. An existing PVC 406 mm diameter watermain is located 

within the Dairy Drive right of way and the Old Montreal Road right of way. Both watermains fall within the City of 

Ottawa’s pressure district Pressure Zone 1E which will provide the water supply to the site.  

2.2 Design Criteria 

2.2.1 Water Demands 

Water demands have been calculated for the full development. This site consists of two self storage buildings that 

house a single office with an area of 121 m2 and two utility closets, and two industrial condominium buildings. 

Siamese connections will be provided for all buildings. Consumption rates are taken from Tables 4.1 and 4.2 at the 

Ottawa Design Guidelines – Water Distribution and are summarized as follows: 

• Commercial Shopping Center         2500 l/1000m2/day 

• Other Commercial                                   28,000 l/gross ha/day 

• ICI Average Day Demand    28,000 l/gross ha/day 

• ICI peak Daily Demand    42,000 l/gross ha/day 

• ICI Peak Hour Demand    75,600 l/gross ha/day 

 

A watermain demand calculation sheet is included in Appendix B and the total water demands are summarized as 

follows: 

• Average Day     0.83 l/s 

• Maximum Day     1.25 l/s  

• Peak Hour      2.24 l/s 

2.2.2 System Pressure 

The Ottawa Design Guidelines – Water Distribution (WDG001), July 2010, City of Ottawa, Clause 4.2.2 states that 

the preferred practice for design of a new distribution system is to have normal operating pressures range between 

345 kPa (50 psi) and 480 kPa (80 psi) under maximum daily flow conditions.  Other pressure criteria identified in 

Clause 4.2.2 of the guidelines are as follows: 

Minimum Pressure Minimum system pressure under peak hour demand conditions shall not be less 

than 276 kPa (40 psi) 

Fire Flow During the period of maximum day demand, the system pressure shall not be less 

than 140 kPa (20 psi) during a fire flow event. 
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Maximum Pressure In accordance with the Ontario Building/Plumbing Code, the maximum pressure 

should not exceed 552 kPa (80 psi).  Pressure reduction controls will be required 

for buildings where it is not possible/feasible to maintain the system pressure 

below 552 kPa. 

Water Age A total travel time of 5 days or less during basic day demand is reasonable. A 

residence time of 8 days should not be exceeded.  

2.2.3 Fire Flow Rates 

The Self Storage Facility site plan contains of 2 storage buildings and two industrial condominium buildings, all with 

automatic sprinkler systems. All buildings will fall under OBC Section 3.10, F-2 or F3 occupancy and combustibility. 

The sprinkler system will be designed and installed in accordance with NFPA-13 requirements. The sprinkler system 

will be supplied from the city water connection and the demand will be calculated using the hazard classification 

plus the appropriate inside/outside hose allowances.  

Calculations using the Fire Underwriting Survey (FUS version 2020) were conducted to determine the fire flow 

requirement for the site. Results of the analysis provides a maximum fire flow rate of 12,000 l/min or 200.0 l/s is 

required which is used in the hydraulic analysis. A copy of the FUS calculations is included in Appendix B. 

2.2.4 Boundary Conditions 

The City of Ottawa has provided the hydraulic boundary conditions at Dairy Drive. A copy of the boundary conditions 

is included in Appendix B and summarized as follows: 

Table 2-1 Hydraulic Boundary Conditions 

Criteria Hydraulic Head - Dairy Drive Pressure 

Max HGL (Basic Day) 114.1 m 74.4 psi 

Peak Hour 109.4 m 67.7 psi 

Max Day + Fireflow (12,000 L/m) 102.1 m 57.3 psi 

Ground elevation: 61.7 m 

2.2.5 Hydraulic Model 

A computer model for the subject site has been developed using the InfoWater program by Innovyze. The model 

includes the existing watermain and boundary condition at Dairy Drive. 
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2.3 Proposed Water Plan 

2.3.1 Proposed Water Plan 

A 200 mm watermain is proposed with a double connection to the existing 406mm watermain at the North site 

entrance on Dairy Drive. The 200mm watermain is looped with a parallel run back out to Dairy Drive, and three 

private hydrants are provided.  

Each building is provided with a 150mm un-metered fire service and a 50mm metered water service. To provide 

service to a janitorial closet and the mechanical room, where an automatic trap seal primer for the floor drain is 

required in facilities with combustion heating equipment. 

Refer to the general plan of services Drawing C-001 for detailed watermain layout for the subject site. 

2.3.2 Hydraulic Analysis 

The hydraulic model was run under basic day conditions to determine the maximum pressure for the site. The 

minimum pressure for the site is determined in the peak hour analysis using the provided boundary condition. 

Results of the analysis for the site are summarized in Section 2.3.2 and the water model schematic and model 

results are included in Appendix B. 

2.3.3 Modeling Results 

The hydraulic model was run under basic day, maximum day with fire flows and under peak hour conditions.  

Results of the hydraulic model are included in Appendix B and summarized as follows: 

• Basic Day (Max HGL) Pressure Range  531.12 kPa to 540.91 kPa 

• Peak Hour (Min HGL) Pressure Range  485.06 kPa to 494.86 kPa 

• Max Day Pressure Range    413.52 kPa to 423.32 kPa 

 

A comparison of the results and design criteria is summarized as follows: 

Maximum Pressure No nodes in basic day scenario exceed 552 kPa (80 psi), therefore no pressure reducing 

control is required for the buildings in this development.  

Minimum Pressure All nodes in the model exceed the minimum value of 276 kPa (40 psi). 

Fire Flow The required fire flow will be provided through a combination of a proposed new private 

hydrant and the surrounding public hydrants. There are 3 existing public hydrants around 

the site, 2 located on Dairy Drive and 1 on Old Montreal Road. All 3 hydrants are rated 

Class AA, which can provide 1500 GPM (5678 L/min) and above flow rate. Two new private 

fire hydrants are proposed, one from the proposed watermain on site, and one connecting 

to the Dairy Drive ROW watermain. The new hydrants are located within 45m of the doors, 

and Siamese connections. According to Table 18.5.4.3 Maximum Fire Flow Hydrant 

Capacity - Ottawa Design Guidelines, a total of 5678 L/min + 5678 L/min + 3785 L/min = 

15141 L/min fire flow can be provided, which is larger than required fire flow 12000 L/min. 

Therefore, the existing public can provide sufficient fire flow for the site.  



1015 – 1045 Dairy Drive – Design Brief 

www.arcadis.com 

https://arcadiso365.sharepoint.com/sites/142817/Internal Documents/6.0_Technical/6.04_Civil/03_Reports/Submission #4/CTR_Dairy_Drive_Design_Brief_2025-06-25.docx 8 

Water Age Two parallel 200mm watermain service the site through a looped connection out to Dairy 

Drive, between buildings A and D. North of the valve box, a 200 mm dead-end watermain 

services building B. A Water Quality Analysis is included in Appendix B, which calculates 

the required flow rate to empty the pipe in 5 days. The required flow rate is then compared 

to the average daily demand to determine if there is a water quality concern.  As mentioned 

in section 2.2.2, a total travel time of 5 days or less during basic day demand is reasonable 

for maintaining adequate water age. 

 The calculations provided in Appendix B conclude that the flow rate required to empty the 

pipes in 5 days is 0.01 L/s, which is significantly less than the average daily demand of 

0.83 L/. Therefore, there is no concern for water quality as the average daily demand, 

calculated using Consumption rates from Tables 4.1 and 4.2 of the Ottawa Design 

Guidelines – Water Distribution, is greater than what is required to maintain adequate water 

age.  
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3 Wastewater Disposal 

3.1 Existing Conditions 

There is an existing 250mm diameter sanitary sewer along Dairy Drive, which flows north and west along Dairy 

Drive and connects to Trim Road.  This sewer has been designed to provide wastewater service to the subject 

development site. 

3.2 Design Criteria 

The sanitary sewers for the subject site will be based on the City of Ottawa design criteria. It should be noted that 

the sanitary sewer design for this study incorporates the latest City of Ottawa design parameters identified in 

Technical Bulletin ISTB-2018-01. Some of the key criteria will include the following: 

• Average commercial flow    = 28,000 l/s/ha 

• Peak ICI flow factor     = 1.5 if ICI area is > 20% total area 

   1.0 if ICI area is ≤ 20% total area  

• Inflow and Infiltration Rate    = 0.33 l/s/ha 

• Minimum Full Flow Velocity    = 0.60 m/s 

• Maximum Full Flow Velocity    = 3.0 m/s 

• Minimum Pipe Size     = 250 mm diameter (for ICI lands per OSDG) 

 

 

3.3 Recommended Wastewater Plan 

The on-site sanitary system will consist of 250mm PVC sewer installed at normal depth and slope and will provide 

150mm service connections to all buildings. The sewers have been designed using the criteria noted above in 

section 3.2 and outlet via a connection to the sanitary sewer within the Diary Drive right of way to the west of the 

site.  

A copy of the sanitary sewer design sheet can be found in Appendix C. Please refer to the General Plan of Services 

Drawing C-001 for further details.
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4 Site Stormwater Management 

4.1 Existing Conditions 

The existing undeveloped subject lands currently drain north away from Old Montreal Road to the northwest corner 

of the development lands and into the Dairy processing plant. There is an existing 375mm diameter storm sewer 

along Dairy Drive, and to the south of the site, an 825mm diameter storm sewer along Old Montreal Road. The 

Dairy Drive storm sewer eventually increases to a 1200mm diameter storm and has been designed to capture 

restricted minor system flows from the subject development. 

4.2 Design Criteria 

The stormwater system was designed following the principles of dual drainage, making accommodations for both 

major and minor flow.  The on-site minor system design criteria identified below is consistent with the current City 

of Ottawa Sewer Design Guidelines  

Some of the key criteria include the following: 

• Design Storm     1:5year return (Ottawa) 

• Rational Method Sewer Sizing 

• Initial Time of Concentration   10 minutes 

• Runoff Coefficients 

- Landscaped Areas    C = 0.25 

- Asphalt/Concrete    C = 0.90 

- Roof      C = 0.90 

• Pipe Velocities      0.80 m/s to 6.0 m/s 

• Minimum Pipe Size     250 mm diameter 

        (200 mm CB Leads) 

4.3 Proposed Minor System 

Where possible, the minor system storm sewers for the subject site will be sized based on the rational method and 

the City of Ottawa 5-year event. Minor storm flow to the downstream storm sewer network will be controlled by Inlet 

Control Devices (ICDs) to limit flow and prevent sewer surcharging downstream (see section 4.4 for Stormwater 

Management Criteria and Design).  

The system concept includes four primary stormwater management control areas.  A small area along Old Montreal 

Road, two even smaller areas along Dairy Drive and the north property line, and a larger area comprising of the 

remainder of the site. 

A small area along Old Montreal Road, at the southern limits of the subject lands, is conveyed by surface routing 

to multiple catch basins located upstream of a control structure.  Flows exceeding the control structures’ release 

rate will surcharge the storm sewer system, and ponding will occur in designated ponding areas. The control 

structure outlet, located in the drive aisle west of the proposed buildings, is free-flowing to Dairy Drive and can 

receive drainage from the foundations of the four proposed buildings. 
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Most of the remaining site area is conveyed north, through the drive aisles to underground storage (UGS) tanks 

located in the parking area/ drive aisle west of Building B. The outlet from the UGS system is controlled upstream 

of the free-flowing connection to Dairy Drive.  Parallel storm sewers are required in the drive aisle to ensure that 

the small area controlled at the southern limits and foundation drains remains free-flowing.  

The building roof drains are to connect to the minor storm sewer system and discharge into the controlled UGS 

system. Building roof drains must be serviced separately from foundation drains. 

As directed by the client, Rooftop storage cannot be utilized on this site.  

Services are provided to each building for foundation drains.  Its connections are to the free-flowing storm sewer in 

the drive aisle. 

The existing storm sewer on Dairy Drive is a 375mm storm sewer. The maximum pipe size for sewers downstream 

of control structures is set to match the outlet condition.  A 5-year sewer size for the full development flows would 

require a 750 mm diameter sewer. It is impractical to connect such a large sewer to the smaller diameter of the 

existing sewer on Dairy Drive.  Therefore, the outlet sewers downstream of control structures have been sized to 

convey the fixed flow based on the SWM release rate. These flows are provided in the Storm Sewer Design sheet.   

The controlled sewers, which are intended to convey the roof drainage to the UGS, have been designed to provide 

a 5-year level of service. 

A detailed storm sewer design sheet and the associated storm sewer drainage area plan is included in Appendix 

D. The General Plan of Services, depicting all on-site storm sewers can be found in Appendix A.    

4.4 Stormwater Management 

The subject site will be limited to a release rate established using the criteria described in section 4.2 and the 

Stormwater Design Plan – Cardinal Creek Business Park – Township of Cumberland prepared by Paul Wisner & 

Associates Inc., July 1992. This will be achieved by implementing inlet control devices (ICDs) at strategic control 

locations.  

The CCPB Stormwater Design Plan identifies development plots as requiring a post-development 5-year flow 

control to 26.4L/s/Ha. The report identifies a typical on-site storage requirement of approximately 250m3/Ha. It also 

notes that flows exceeding the 5-year controlled release are to discharge to the City ROW (Dairy Drive). 

Flows generated that are in excess of the site’s allowable release rate will be stored on-site in strategic UGS tanks 

and gradually released into the minor system so as not to exceed the site’s allocation.  

The maximum surface retention depth located within the accessible developed areas will be limited to 300mm 

during a 5-year event. Overland flow routes will be provided in the grading to permit emergency overland flow 

towards the City’s ROW as described in the CCPB Stormwater Design Plan. 

At the south-east corner of the site, the opportunity to capture and/or store runoff is limited due to grading constraints 

and site plan geometry. This “uncontrolled” area – 0.002 hectares in total, have a C value of 0.25 and increased by 

25% during 100-year events (as per City SDG).  

The site grading and ponding have been designed to control water generated during the 1:5-year event per the 

CCPB Stormwater Management Report, with no 5-year overflow. Refer to the SWM calculations in Appendix D. 
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4.5 Inlet Control 

The allowable 5-year post-development release rate for the 2.48 Ha site can be calculated as follows: 

 Qallowable  = 26.4 L/s/Ha as per CCPB SWM Report 

 Area  = 2.48 Ha 

   = 65.47 L/s 

As noted in Section 4.4, a small, landscaped area along the southeast property line will drain off-site uncontrolled.  

Based on a 100-year event, the flow from the 0.002 Ha uncontrolled area can be determined as: 

 Quncontrolled  = 2.78 x C x i100yr x A where: 

 C  = Average runoff coefficient of uncontrolled area = 0.25 x 1.25 

 i100yr  = Intensity of 100-year storm event (mm/hr) 

   = 1735.688 / (Tc + 6.014)0.820  = 178.56 mm/hr; where Tc = 10 minutes 

 A   = Uncontrolled Area = 0.002 Ha 

 

The maximum allowable release rate from the remainder of the site can then be determined as: 

 Qmax allowable = Qrestricted – Quncontrolled 

   = 66.26 L/s – 0.31 L/s 

   = 65.16 L/s 

Based on the flow allowance at the various inlet locations, a combination of various sizes of inlet control devices 

(ICDs) were chosen in the design. The design of the inlet control devices is unique to each drainage area and is 

determined based on various factors, including hydraulic head and allowable release rate. The inlet control devices 

were sized according to the manufacturer’s design charts. The restrictions will cause the on-site catch basins and 

manholes to surcharge to facilitate use of the UGS, surface ponding in parking, landscaped and dry pond areas. 

Ponding locations and elevations are summarized on the Ponding Plan Drawing C-600, and included in Appendix 

D. 

4.6 On-Site Detention 

The site was designed to limit runoff to the allowable release rate up to the 5-year post-development storm event. 

Flows exceeding the maximum permissible release rate will be contained on-site via underground and surface 

storage at strategic locations. Orifices are proposed in manholes to control runoff from the site. The modified rational 

method determined the resulting storage volumes during a 2-year, 5-year and 100-year storm event. Available 

surface ponding volumes at each inlet were determined using CAD surface volume tools.  As per the Ottawa SDG, 

when underground storage is considered available storage, the ICD release rate is reduced by 50% to account for 

the head loss during the initial part of the rainfall event while the underground portion of the storage fills with runoff.   

Major flow beyond the 5-year storm event is routed through the site along the major overland flow route to the 

designated outlet at the northwest corner.  The outlet is to the Dairy Drive right-of-way, as intended in the CCBP 
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stormwater management report. The City of Ottawa had also requested that overland flow discharging from the site 

be controlled to the site’s 100-year pre-development flow rate.   

The site's stormwater management plan has ensured that surface ponding will not occur in parking areas and drive 

aisles during the 2-year storm event. 

Stormwater management and on-site underground storage volume calculations, and manufacturers' spec sheets 

are included in Appendix D.  

A summary of the ICD type for each drainage area and corresponding storage details is provided in Table 4.1 below. 

Table 4-1 Post-Development Storage Summary Table  

Post – Development Flows 

Location ICD Type 
Drainage 

Area (Ha) 

Restricted / 

Uncontrolled 

Flow (L/s) 

Storage 

Required  

(m3) 

Storage Provided (m3) 

5 - Year 5 - Year Surface UGS Total 

Uncontrolled Flow 

UN N/A 0.002  N/A N/A N/A  

Controlled Storm Sewer System 

CBMH8 
IPEX 

LMF 
0.164 6.00 6.01 9.81 11.71 21.52 

MH4 
IPEX 

LMF 
0.227 6.00 19.87 137.94 N/A 137.94 

MH23 
IPEX 

MHF 
2.022 47.00 540.20 11.90 563.91 575.81 

CBMH9 IPEX LMF 0.067 6.00 1.16 0.35 3.22 3.57 

Total Restricted Release Rate 

  2.48 65.47 567.24 160.00 563.91 723.91 

 

4.7 100-Year Overflow 

A cursory review of the 100-year event, and overflow depth has been performed using the modified rational method. 

The calculations are included in the modified rational stormwater management sheets Appendix D.  

A summary of the require storage volumes, and overflow balances is provided below. 
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Table 4-2 Post-Development 100yr Storage Summary Table  

Drainage 

Area 

ICD 

Restricted 

Flow  

(L/s) 

100 Year Storage 

Required 

(m3) 

Total Storage 

Provided 

(m3) 

Upsteam 

Overflow 

(m3) 

100 – Year 

Overflow 

(m3) 

MH23 47.00 1201.60 563.91 0 625.79 

CBMH8 6.00 18.50 21.52 625.79 625.79 

MH4 6.00 57.80 137.94 0 0 

CBMH9 6.00 4.79 3.57 625.79 627.01 

 

The overland flow from the area tributary to MH23 is directed to the area upstream of CBMH8.  The overflow 

overtops the curb and retaining wall during infrequent events. The overflow volume from MH23 is 625.79m3 at 

peak.  Based on a peak Tc of 215 minutes, the volume can be reverse calculated to 48.51 L/s.  A channel depth 

conveyance calculation has been provided to determine the overflow depth of 0.008m above the static ponding 

elevation. 

 

Due to the lengthy time to peak for the area from MH23, the overflow rate has been carried as a fixed flow through 

all downstream areas.  

The overland flow from the tributary area to CBMH8 is directed to CBMH9. The overflow volume calculated from 

CBMH8 is a sum of the overflow volume tributary to CBMH8 and MH23. The 100-year overflow from MH23 was 

carried as a fixed flow to the downstream areas. There is no overflow calculated for CBMH8 individually; therefore, 

the overflow volume to CBMH9 is the fixed flow carried from MH23. A swale along the north property line has been 

provided for 100-year conveyance, which is proposed to outlet to CBMH9 and then to the Dairy Drive ROW. A 

channel depth conveyance calculation has been provided to determine the overflow depth of 0.08m above the static 

ponding elevation. The retaining wall elevation has been designed to ensure the 100-year flow is retained on-site. 

The overland flow from the area tributary to CBMH9 is directed to the Dairy Drive ROW. The volume of overflow 

from CBMH9 is 1.22m3 at peak.  Based on a peak Tc of 15 minutes, this volume can be reverse calculated to 1.35 

L/s. The total overflow volume to the Dairy Drive ROW is a sum of the overflow volumes from the upstream areas 

and the area tributary to CBMH9, which amounts to 627.01m3 or 49.86 L/s. A channel depth conveyance calculation 

has been provided to determine the overflow depth of 0.04m above the static ponding elevation. 

The 100-year flow from areas upstream of MH4 are contained onsite, with no overland flow offsite or to other areas. 

The City has requested that Arcadis review the 100-year pre-development flow versus the total restricted flow + 

100-year overflow.  The 100-year predevelopment flow can be calculated as; 

 Q100 predev  = 2.78 x C x i100yr x A where: 

 C  = Average runoff coefficient of uncontrolled area = 0.25 x 1.25 

 i100yr  = Intensity of 100-year storm event (mm/hr) 

   = 1735.688 / (Tc + 6.014)0.820  = 119.95 mm/hr; where Tc = 20 minutes 
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 A   = Uncontrolled Area = 2.48 Ha 

Therefore, the 100year pre-development flow can be determined as: 

 Q100 predev = 2.78 x 1.25C x i100yr x A 

   = 2.78 x 1.25 x 0.25 x 119.95  x 2.48 

   = 258.43 L/s 

The sum of the uncontrolled flow (0.31 L/s), the restricted flow (65.47 L/s), and the 100-year overflow (49.86 L/s) 

is 115.64 L/s. This is less than the pre-development 100-year flow. 

 

4.8 100-Year + 20% Stress Test 

A cursory review of the 100-year event + 20% has been performed using the modified rational method. The Peak 

flow from each area during a 100-year event has been increased by 20%. The calculations have been included in 

Appendix D.  

A summary of the require storage volumes, and overflow balances is provided below. 

Table 4-3 Post-Development 100yr+20% Stress Test Storage Summary Table  

Drainage 

Area 

ICD Restricted 

Flow  

(L/s) 

100 Year + 20% 

Storage Required 

(m3) 

Total Storage 

Provided 

Upsteam 

Overflow 

(m3) 

100 – Year 

Overflow 

(m3) 

MH23 47.00 1502.54 563.91  926.73 

CBMH8 6.00 23.67 21.52 926.73 929.24 

MH4 6.00 82.03 154.59  0 

CBMH9 6.00 6.28 3.57 929.24 931.95 

 

The overland flow from the area tributary to MH23 is directed to the area upstream of CBMH8.  The overflow 

overtops the curb and retaining wall during infrequent events. The 100-year +20% overflow volume from MH23 is 

926.73m3 at peak.  Based on a peak Tc of 215 minutes, the volume can be reverse calculated to 71.84 L/s.  A 

channel depth conveyance calculation has been provided to determine the overflow depth of 0.01m above the static 

ponding elevation. 

Due to the lengthy time to peak for the area from MH23, the overflow rate has been carried as a fixed flow through 

all downstream areas. 

The overland flow from the area tributary to CBMH8 is directed to CBMH9, then Dairy Drive. The volume of overflow 

from CBMH8 is 2.15m3. Based on the time to peak of 41 minutes, this volume can be reverse calculated to 0.88L/s.  

Combined with the fixed flow from MH23, the total overflow is 72.72L/s. A swale along the north property line 

retaining wall has been provided for 100-year conveyance, which is proposed to outlet to CBMH9 and then to the 

Dairy Drive ROW. A channel depth conveyance calculation has been provided to determine the overflow depth of 
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0.1m above the static ponding elevation. The retaining wall elevation has been designed to match the stress test 

elevation.  

The overland flow from the area tributary to CBMH9 is directed to Dairy Drive. The overflow volume from CBMH9 

is 2.71m3.  Based on the time to peak of 15 minutes, this volume can be reverse calculated to 3.01L/s. Combined 

with the fixed flow rates from the upstream area (MH23 and CBMH8), the total overflow is 75.73 L/s.  CBMH9 is 

located adjacent to the West property line and outlets the 100+20% event to the Dairy Drive ROW. A channel depth 

conveyance calculation has been provided to determine the overflow depth of 0.05m above static ponding elevation. 

The 100year+20% flow from areas upstream of MH4 is contained onsite, with no overland flow offsite. 

4.9 Under Ground Storage  

Due to the site's constraints and the stormwater management plan, underground storage was deemed the best 

option to contain the 5-year storm event on site. The table below summarizes underground storage, and additional 

information about the underground storage structures is found in Appendix D. 

Table 4-3 Underground Storage Summary Table  

Storage Name Structure Type 
Storage Provided 

(m3) 

MH23 
Stormtech MC-7200 or approved 

equivalent 
563.91 

CBMH8 Pipe storage plus structure 11.71 

CBMH9 CBMH 3.22 

 

 

4.10 Quality Control 

According to Cardinal Creek Business Park—Stormwater Management Report, a water quality pond has been 

provided for the business park outlet. As noted in section 7.1 of the report, it provides a TSS removal of about 85%, 

exceeding the MECP-enhanced level of treatment.  

No additional quality control measures are required for the subject development. 

 

4.11 Dairy Drive ROW 

At the request of the City of Ottawa, the owner has agreed to construct a sidewalk along the eastern portion of Dairy 

Drive, connecting Old Montreal Road with its secondary entrance, located approximately at the mid-block location. 

The sidewalk construction will require a new barrier curb to be installed, and the infilling of the existing ditch.  This 

section of Dairy Drive will effectively be urbanized with the boulevard draining onto the roadway. 
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The area being urbanized is 0.155 Ha and has a run-off coefficient of 0.65.  

The 2-year flows can be calculated as follows. 

  Q2yr   = 2.78 x C x i2yr x A where: 

 C  = Average runoff coefficient of 0.65 

 I2yr  = Intensity of 2-year storm event (mm/hr) 

   = 732.951 / (Tc + 6.199)0.810  = 76.805 mm/hr; where Tc = 10 minutes 

 A   = 0.155 Ha 

Therefore, the 2-year flow can be determined as: 

 Q2yr  = 2.78 x C x i2yr x A 

   = 2.78 x 0.65 x 76.805 x 0.155 

   = 21.51 L/s 

 

Using the channel depth conveyance calculation, the 2-year depth of flow is 0.07 m. These calculations have 

been provided in the Overflow Depth Calculations in Appendix D.  

The 100-year flows can be calculated as follows; 

Q100yr  = 2.78 x 1.25C x i100yr x A where: 

 C  = Average runoff coefficient of 0.65 

 i100yr  = Intensity of 100-year storm event (mm/hr) 

   = 1735.688 / (Tc + 6.014)0.820  = 178.569 mm/hr; where Tc = 10 minutes 

 A   = 0.155 Ha 

Therefore, the 100year flow can be determined as: 

 Q100yr  = 2.78 x 1.25C x i100yr x A 

   = 2.78 x 1.25 x 0.65 x 178.569 x 0.155 

   = 62.52 L/s 

 

Using the channel depth conveyance calculation, the 100-year depth of flow is 0.1m. These calculations have 

been provided in the Overflow Depth Calculations in Appendix D. 

A new catch basin has been proposed at the secondary site entrance to facilitate capture into the existing storm 

sewer on Dairy Drive.  Flows exceeding the capacity of the existing catch basin will continue north, and spill into 

the existing roadside ditch.  A rip-rap spillway has been provided north of the side entrance to minimize erosion 

potential. 

Additionally, upon completing a field visit, a 150mm diameter shallow depth culvert was observed to be draining 

into the existing ditch. After consultations with the City, it was determined that this culvert drains the road subgrade. 

A new subdrain is proposed along the alignment of the existing ditch to facilitate and convey the existing roadbed 

subdrainage.  The subdrain will outlet to the existing ditch, north of the secondary site entrance. This subdrain will 
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be backfilled with suitable material as part of the urbanization works for this section of road. A detail has been 

provided on DWG C-200.  
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5 Grading and Roads 

5.1 Site Grading 

The existing grades within portions of the proposed development lands vary significantly due to the existing 

topography of the site. The grading plan will require the balancing of various requirements, including but not limited 

to geotechnical constraints, minimum/maximum slopes, overland routing of stormwater, all to ensure the site is 

graded in accordance with municipal and accessibility standards.   

Refer to the grading plan provided in Appendix E. 

A retaining wall exceeding 2.0m in height is anticipated along the south-eastern property lines. A retaining wall 

approximately 1.0m in height is anticipated along Dairy Drive. Both walls will require a detailed design by a structural 

engineer prior to municipal approval. To meet the stringent stormwater management criteria, every effort was made 

to reduce uncontrolled discharge from the site.  In landscape areas where typical 2-7% grading cannot be met, 3:1 

maximum terracing has been utilized to tie the proposed grading into the existing. 

5.2 Road Network 

No public roads are proposed through the site. A minimum 9.0m wide drive aisle has been provided, as shown on 

the Site Plan in Appendix A. An internal Fire route has been shown where fire truck access is required, as 

determined by the site architect. 

There are 100 parking stalls provided on the site, of which 4 are barrier-free.   

Pedestrian access facilities are provided in the unsecured area of the site nearest to Old Montreal Road and provide 

access to the site office. 

A bicycle parking facility has been proposed adjacent to each building entrance. 

Earth-bin (or similar approved type) garbage facilities have been provided throughout. 

Noise attenuation features and indoor noise clause provisions will not be required for commercial use lands for road 

noise generated by the adjacent roads. 

Stationary noise investigation is to be provided by Gradient Wind for commercial rooftop mechanical equipment. 
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6 Source Controls 

6.1 General 

Since an end of pipe treatment facility is already provided for the development lands, stormwater site management 

for the subject lands will focus on site level or source control management of runoff. Such controls or mitigative 

measures are proposed for this development not only for final development but also during construction and build 

out. Some of these measures are:   

• Flat site grading where possible 

• Vegetation planting 

• Groundwater recharge in landscaped areas 

6.2 Lot Grading 

Where possible, all of the proposed blocks within the development will make use of gentle surface slopes on hard 

surfaces such as asphalt and concrete. In accordance with local municipal standards, all grading will be between 

0.5 and 5.0 percent for hard surfaces and 2.0 and 7.0 percent for all landscaped areas.  Significant grade changes 

will be accomplished through the use of terracing (3:1 max slope), ramps and/or retaining walls.  All street and 

parking lot catchbasins shall be equipped with 3.0m subdrains on opposite sides of a curbside catchbasin running 

parallel to the curb, and with 3.0m subdrains extending out from all 4 sides of parking lot catchbasins.   

6.3 Vegetation 

As with most site plans, the developer will be required to complete a vegetation and planting program. Vegetation 

throughout the development including planting along roadsides and within the individual blocks provides 

opportunities to re-create lost vegetation. 

6.4 Groundwater Recharge 

Groundwater recharge targets have not been identified for this site. Perforated sub-drain systems will be 

implemented at capture locations in all vegetated areas. This will promote increased infiltration during low flow 

events before water is collected by the storm sewer system.
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7 Conveyance Controls 

7.1 Generals 

Besides source controls, the development also proposes to use several conveyance control measures to improve 

runoff quality. These will include: 

• Vegetated swales 

• Catchbasin sumps and manhole sumps 

7.2 Catchbasins and Maintenance Hole Sumps 

All catchbasins within the development, either rear yard or street, will be constructed with minimum 600 mm deep 

sumps. These sumps trap pollutants, sand, grit and debris which can be mechanically removed prior to being 

flushed into the minor pipe system. Both rear yard and street catchbasins will be to OPSD 705.02. All storm sewer 

maintenance holes serving local sewers less than 900 mm diameter shall be constructed with a 300 mm sump as 

per City standards. 
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8 Sediment and Erosion Control Plan 

8.1 General  

During construction, existing stream and conveyance systems can be exposed to significant sediment loadings.  

Although construction is only a temporary situation, it is proposed to possibly introduce a number of mitigative 

construction techniques to reduce unnecessary construction sediment loadings.  These may include: 

• Until the local storm sewer is constructed, groundwater in construction trenches shall be pumped into a filter 

mechanism prior to release to the environment  

• Vegetated swale sediment capture filter socks will remain on open surface structures such as maintenance 

holes and catchbasins until these structures are commissioned and put into use 

• Silt fence on the site perimeter will be installed  

8.2 Trench Dewatering 

Any trench dewatering using pumps will be discharged into a filter trap made up of geotextile filters and straw 

bales similar in design to the OPSD 219.240 Dewatering Trap.  These will be constructed in a bowl shape with the 

fabric forming the bottom and the straw bales forming the sides.  Any pumped groundwater will be filtered prior to 

release to the existing surface runoff.  The contractor will inspect and maintain the filters as needed, including 

sediment removal and disposal and material replacement as needed. It should be noted that that the contractor 

will be responsible for the design and management of the trap(s). 

8.3 Seepage Barriers 

In order to further reduce sediment loading to the stormwater management facility, seepage barriers will be 

installed on any surface water courses at appropriate locations that may become evident during construction.  

These barriers will be Light Duty Straw Bale Barriers per OPSD 219.100 and Heavy-Duty Silt Fence Barriers per 

OPSD 219.130; locations are shown on the Sediment and Erosion Control Plan included in Appendix E.  They 

are typically made of layers of straw bales or geotextile fabric staked in place.  All seepage barriers will be 

inspected and maintained as needed. 

8.4 Surface Structure Filters 

All catchbasins, and to a lesser degree, manholes, convey surface water to sewers.  Until streets are asphalted 

and curbed, all catchbasins and manholes will be constructed with sediment capture inserts or equivalent located 

between the structure frame and cover. These will stay in place and be maintained during construction and build 

until it is appropriate to remove same. 
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9 Conclusion 

This report has illustrated that the proposed Dairy Drive Self Storage development can be serviced via existing 

municipal services. The water network will be extended to provide necessary service. All sanitary and storm sewer 

designs for this development will be completed in conformance with City of Ottawa standards while acknowledging 

downstream constraints.  By limiting flow into the minor storm sewer system as per the applicable local stormwater 

management criteria and allowing for excess surface storage on-site, all stormwater management requirements will 

be met. Adherence to the Sediment and Erosion Control Plan during construction will minimize harmful impacts on 

surface water. 

Based on the information provided within this report, the plans prepared for the subject development can be serviced 

to meet City of Ottawa requirements.  
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Site Plan  

Site Servicing Plan 142817-C-001 

AOV Legal Plan – 2022-05-13 

Pre-Consultation City Comments 
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CONTRACTOR.
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Watermain Boundary Conditions 

Water Demand Calculations 

FUS Calculations 

Water Model Results 

Water Quality Calculations 
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Sanitary Sewer Design Sheet 

Sanitary Drainage Area Plan 142817-C-400 
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Storm Sewer Design Sheet 
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