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1.0 INTRODUCTION 

13165647 Canada Inc. has retained Advance Engineering Ltd. to provide a stormwater 

management study, a site grading and drainage plan and an erosion and sediment control plan 

for the proposed residential subdivision composed of 21 townhomes, 36 semi-detached and 1 

single detached unit. The report provides information and assumptions used in the design of the 

drainage system and storm sewer and should be read in conjunction with the design drawings 

prepared by Advance Engineering Ltd..The project site is located at the south west corner of 

Adelaide St and Menzie St intersection in the north side of the Municipality of Mississippi Mills, 

Ontario (Figure 1, Appendix A). The report is prepared in support of an application for a 

Subdivision Draft Plan approval by the applicant.  

1.1 OBJECTIVE AND STRATEGY 

 The objective of the stormwater management study is to develop a strategy that will: 

 Identify and mitigate potential stormwater runoff negative impacts from the proposed 

development area on the receiving watercourses. 

 Address the concerns from the review agencies including the Municipality of Mississippi 

Mills, the Corporation of the County of Lanark, the Ministry of Environment, Conservation 

and Parks (MECP) and the Mississippi Valley Conservation Authority (MVCA) regarding 

solutions for stormwater management quantity and quality controls as well as erosion and 

sediment control. 

 Design an appropriate site drainage system for safe operational use while minimizing post-

development stormwater runoff.  

 Determine the location and size of stormwater management components and structures 

located within the site. 

The stormwater management will meet the requirements and criteria set out by MVCA, 

Municipality of Mississippi Mills, and MECP in terms of applying quantity and quality controls. The 

City of Ottawa “Sewer Design Guidelines-2012” have been used in the drainage design. 

“Stormwater Management Planning and Design Manual” by the Ministry of the Environment, 

Conservation and Parks (MECP) has been used for stormwater management solutions. 

1.2 SITE DESCRIPTION 

The proposed development is on a single parcel of land. The legal description of the property is: 

“Park Lot 2, Block C, Henderson Section, And Lot 1 to 25 inclusive, Park Block C, McLean Section, 

And Alfred Street, And Alexandra Street, Registered Plan 6262, Former Town of Almonte, 

Municipality of Mississippi Mills, County of Lanark”. The site is bounded as follows: 

 Adelaide St (unopened) and a future development (Hannan Hills) beyond to the north, 

 Spring Creek and Menzie St (unopened) to the east, 

 Augusta St (unopened) and Spring Creek beyond to the south, and, 

 residential dwellings and McDermott St beyond to the west. 
The subject property is approximately 2.8425 hectares (7 acres) with a rectangular shape of 

185 m in length and 155 m in width. The site is vacant and covered with trees and grass.  
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1.3 BACKGROUND AND LAND USE 

The site has never been developed. Under the Comprehensive Zoning By-Law #11-83, 

consolidated on March 10, 2020, a zoning amendment is required to change the zoning type of 

the site from “D” zoning to proposed “R1” and “R2” zonings.  

The site has been surveyed by Annis, O'Sullivan, Vollebekk Ltd., Job No.: 22733-22, field work 

completed October 31, 2022. 

A copy of the report outlining the results of the geotechnical subsurface investigation is attached 

in Appendix B. 

An Environmental Impact Statement has been conducted by Gemtec, Date December 16, 2022, 

Project reference: 101835.001. 

The following documents have been provided by the Owner and Municipality staff: 

1- “Preliminary Grading and Servicing Plan” Rev # 4, dated May 27, 2025, by Novatech. Project 

No.: 118201-00, DWG: 118201-PGS. 

2- “Master Plan Update Report” prepared by J.L.Richards for the Municipality of Mississippi Mills,  

dated February 2018, JLR No.: 27456-01 

1.4 PROPOSED DEVELOPMENT AND PHASING 

The proposed subdivision, as shown in the revised Draft Plan of Subdivision, includes 4 blocks for 

21 townhomes, 18 blocks for 36 semi-detached units and one block for single detached home. In 

addition to the residential blocks, one block is for stormwater management facility (block 27) and 

two blocks (blocks 1 and 2) for future road widening along Adelaide and Augusta streets. Block 28 

represents a setback strip along the Spring Creek required to protect the riparian wild life. 

The development includes the construction of paved roadways, separate sanitary and storm 

sewers, watermains and other utilities (gas, Bell and Hydro) to service the proposed 58 units. The 

project will be completed in one phase.   

The subdivision has two road intersections with Adelaide St to the north. A 6 m wide pedestrian 

pathway is planned between internal Street A and Menzie St.  

The proposed street A will be constructed as per the typical road cross-section shown in the Draft 

Plan. The proposed 18-metre right-of-way will have 8.5-metre asphalt pavement and barrier or 

mountable curbs. A sidewalk will be constructed on one side of the subdivision streets. 

2.0 EXISTING CONDITIONS 

2.1 TOPOGRAPHY / GEOLOGY 

The site is relatively flat with slight slopes from west to east and south to north. Elevations are 

between 137.49 and 139.21 m (Geodetic Vertical Datum).  

According to the geotechnical report No. PG6247-1 prepared by Paterson Group, dated July 19, 

2022, the subsurface profile encountered at the test hole locations consists of a layer of topsoil 

and/or peat underlain by marl and/or a glacial till deposit. The layer of topsoil and/or peat generally 

extended to an approximate depth between 0.1 and 0.4 m below ground surface. Practical refusal 

to excavation was encountered at all test holes at approximate depths ranging between 0.3 and 

1.1 m below the existing ground surface.   
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Measured groundwater levels observed within test pits on May 26 and 27, 2022, vary from 0.30 to 

0.75 m from the existing grade. Groundwater flows toward the Mississippi River located 

approximately 800 m south of the site.  

2.1 EXISTING DRAINAGE CONDITIONS 

The site is located within the sub-watershed of Spring Creek. There is a wetland north of the site, 

however MVCA has advised that the wetland will be declassified to allow Hannan Hills 

development. There is no storm water sewer in the immediate area of the subdivision. 

Under existing conditions, the majority of the site area drains east towards Spring Creek. 

The creek is approximately 9 to 11 m wide along Menzie and 6 to 7.5 m along Augusta. The creek 

bottom elevations are 137.10 at the north east corner of the site and 136.04 at the south west 

corner. 

There is a 1150 mm diameter CSP culvert crossing Menzie St at the south east corner of the site.  

Its invert elevations are 136.75 and 136.95. There is a 1500 mm diameter CSP culvert downstream 

the site crossing unopened Florence St.  Its invert elevations are 135.58 and 135.56. There are 

other smaller culverts along the creek crossing unopened Menzie St and Augusta St. The capacity 

of the existing watercourse and culverts have not been examined in this study as they are beyond 

the scope of work undertaken. Refer to Drawing ST-1, Appendix C, for existing drainage 

conditions and patterns. 

3.0 PROPOSED STORMWATER MANAGEMENT AND DRAINAGE 

3.1 DESIGN CRITERIA 

 Minor system drainage: designed for the 5-year storm event without street ponding; 

stormwater will be captured and conveyed to the proposed stormwater detention structure via the 

proposed storm sewer composed of street and rear yard catchbasins, manholes and pipes. ICDs 

will be installed to prevent surcharging the main sewer during major events. 

 Major System: uses the road cross-section as an open channel for overland flows during 

major events. It conveys the excess of flow beyond the capacity of the minor system. 

 Quantity control: post-development runoffs to match pre-development runoffs for the 1 or 

5 and the 100-year storm events using the Rational Method and various design storms. Temporary 

storage will be provided in the stormwater management detention structure. 

 Quality control:  an “Enhanced” level of treatment with minimum 80% of TSS (total 

suspended solids) removal is required for the minor system drainage as per MECP guidelines.  

 No surface drainage shall be directed toward neighbouring properties. 

 Hydraulic Grade Lines (HGL) for 100-year event to be kept at least 300 mm below the 

underside of footing elevations of the proposed dwelling units, otherwise houses shall be equipped 

with sumps that pump water to surface or to higher sewer inlets. 

 15 m buffer zone from watercourse bank along Menzie St: The 15 m buffer zone along 

Menzie St will not be included in the stormwater analysis since no changes in vegetation or grading 

are planned. 

 Erosion and sediment control:  Low Impact Development (LID) measures to be considered 

to retain, detain or infiltrate the first 5 mm of runoff from post-development impervious areas. 

 Culverts to be designed for 25-year storm event. 



MENZIE ENCLAVES SUBDIVISION 
MISSISSIPPI MILLS, ONTARIO 
STORMWATER MANAGEMENT REPORT 

5/10                                                                        July 2025 

3.2 QUANTITY CONTROL 

As requested by the Conservation Authority, the target is to limit the maximum post-development 

runoff rate discharged from the site for all storm events, up to and including the 100-year design 

storm, to that of the pre-development runoff rates. The Rational Method has been used to estimate 

the pre-development and post-development runoffs. 

3.2.1 Runoff Coefficient 

 

 

 

 

 

 

 

Table 1: Runoff Coefficient C 

Pre-development runoff coefficient has been estimated at 0.25 as per Ottawa Guidelines, Table 

5.7, for a woodland with slopes between 0% and 5%. 

Post-development average runoff coefficient for the whole site has been estimated at 0.54 (0.62 

for 100y event) and the impervious ratio at 46% based on surface nature and the maximum 

impervious surfaces permitted by the Zoning. Weighted coefficient and ratio are calculated as 

follows:   Cweighted = ∑ (Cx  x Ax) / ∑ Ax  and  Iweighted = ∑ (Ix  x Ax) / ∑ Ax . 

Refer to Appendix C for detailed calculations for pre- and post-development conditions.  

3.2.2 Rainfall Intensity 

Rainfall peak intensity formulas for the City of Ottawa have been used.  

* 2 year rainfall intensity:   I2    = (732.951)/(( Tc +6.199)0.810); where Tc = time of concentration in 

min  

* 5 year rainfall intensity:   I5    = (998.071)/(( Tc +6.053)0.814) 

* 25 year rainfall intensity:  I25    = (1402.884)/(( Tc +6.018)0.819) 

* 100 year rainfall intensity:   I100  = (1735.688)/(( Tc +6.014)0.82) 

* Time of concentration: depends mainly on soil roughness, terrain slope, rainfall intensity and 

longest runoff path.  The farthest points to the outlet (watercourse) are 175 m for per-

development and 225 m for post-development including 40 m overland flow. Several formulas 

resulted in different values of Tc (see Appendix C). A conservative estimation for Tc is 15 min 

for pre-development and 13 min for post-development. Rainfall Intensities will be: 

Pre-development:  I2   = 61.77 mm/hr   ;  I5    = 83.56 mm/hr   ;I100    = 142.89 mm/hr  

Post-development: I2   = 66.93 mm/hr   ;  I5    = 90.63 mm/hr   ;I100    = 155.11 mm/hr  

3.2.3 Drainage Areas 

Pre-development and post-development drainage areas are shown in the drawings ST-1 and ST-

2 in Appendix C and are summarized as follows in Table 2 and Table 3: 

Runoff Coefficient C
Surface Type C*

0.9

Road Shoulders 0.7

Grass-Cultivated-Pasture 0.2-0.4

Impervious: Rooftop-
Asphalt Pavement-
Driveway

* For Q 100yr add 25% to C value. For  Q 25yr add 10% to C value. 

* Table 5.7 Ottawa Sewer Design Guidelines – October 2012



MENZIE ENCLAVES SUBDIVISION 
MISSISSIPPI MILLS, ONTARIO 
STORMWATER MANAGEMENT REPORT 

6/10                                                                        July 2025 

Pre-development: 

The topography of the site could be divided into two areas: A1 generally sloped to north-east and 

A2 sloped to the south. Both areas outlet into the watercourse at different locations. The site 

surface is 100% pervious.  

I/ PRE-DEVELOPMENT RUNOFF CALCULATION 

Catchment 
 

ID  
 Area 
(ha) 

Percent 
of Total 

Area 

C 
 A x 
C 

(ha) 

C  
relative 

2-5 

C  
relative 

100Y 

Q 2-
year 
(L/s) 

Q 5-
year 
(L/s) 

Q 
100-
year 
(L/s) 

2-5 
y 

100 
y 

Trees / 
Grass A1 1.9139 71.21 0.25 0.31 0.4785 0.18   82.2 111.1 237.6 
Trees / 
Grass A2 0.7737 28.79 0.25 0.31 0.1934 0.07   33.2 44.9 96.0 

TOTAL AREA 2.6876 100%     0.6719 0.25   115 156 334 

Table 2 – Pre-development (Existing) Drainage Areas 

Post-development: 

Excess flow beyond pre-development levels will be stored in the proposed detention structure in 

the open space (Block 27) in the south east corner of the site, and will eventually be discharged 

through an outlet control structure and outfall into the existing watercourse. No carryover runoff 

from adjacent properties is expected to occur. Drainage areas A24, A25 and A26 will be included 

in the design of Adelaide St main sewer to be designed by Hannan Hills design team.  

Total area of all 26 drainage areas (A1-A26): 2.8215 ha. 

Total area contributing to the sewer design (A1-A22): 2.4535 ha. 

Total area contributing to storage estimation (A1-A23): 2.6018 ha. 

II/ POST-DEVELOPMENT RUNOFF CALCULATION  

Catchment  ID  
 Area 
(ha) 

Per-
cent 

of To-
tal 

Area 
(%) 

C  A x C 
(ha)  
2-5 

C  
rela-

tive 2-5 

C  
rela-

tive 

100Y 

Q 2-
year 
(L/s) 

Q 5-
year 
(L/s) 

Q 
100-
year   
(L/s) 2-5 

y 
100 
y 

All  site 
(PLAN ST2) 

A1-
A23 

2.6018 100.00 0.54 0.62 1.4050 0.540 0.620 261.4 354.0 696 

TOTAL 2.6018 100%     1.4050     261 354 696 

Table 3: Proposed Post-development Drainage Areas 

3.2.4 Runoff Calculations 

- Sewer Design: sized using the Rational Method for all contributing subbasins. The return period 

is 5 years.  Q 5yr = 2.78 .C.I 5yr. Refer to the sewer design calculation sheet in Appendix C.  

- Hydrological and Hydraulic Modelling: EPA SWMM 5.2 has been used for the hydrological 

and hydraulic modelling and analysis of pre-development condition and post-development dual 

drainage system. Various design storms and hydrographs have been used: Chicago storms, 24 hr 

SCS II and historic storms.  
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Infiltration Method: Losses for catchment areas have been calculated using Horton’s infiltration 

equation and default values used by the City of Ottawa. 

Horton’s Equation:  f(t) = fc + (fo – fc)e-k(t); where: initial infiltration rate:  fo = 76.2 mm/hr; final 

infiltration rate: fc = 13.2 mm/hr; decay Coefficient: k = 4.14/hr. 

For each drainage area an imperviousness ratio, an equivalent width, an average slope and a 

percentage of impervious area with no depression (roof) have been assigned. A simplified model 

for the entire site has been used to size the detention basin. An average imperviousness ratio of 

46% has been used. The 4-hour Chicago Storm derived from Ottawa IDFs has generated the 

highest peaks. Refer to Appendix C for details. SWMM has been used in pond routing and sizing 

of orifices and weirs designed to keep post-development peak flows matching those of pre-

development levels. 

A detailed model included all subbasins, inlets, gutters, manholes and pipes has been created in 

order to check sewer capacity, major system capacity and to design flow restrictors to be installed 

in catch basins. Small storages areas in rear yard swales have been included in the model (usually 

less than 5 m3 for a maximum depth of 300 mm). 

* Hydraulic Grade Line 

SWMM hydrodynamic routing method has been used in the analysis to determine the maximum 

hydraulic grade lines in storm sewer during major events. For the minor system, the HGL is 

maintained lower than obverts of sewer pipes. For the 100y event, the HGL is still near the obvert 

levels. For the stress simulation, the HGL is slightly above the pipe obvert. In no case the HGL is 

higher than the ground level. The majority of underside footing elevations of future buildings will 

be lower than the HGL in the sewer in vicinity. All houses will be equipped with backwater valves. 

3.2.5 On-Site Storage & Flow Control 

The simulation of the 100-y 4-hr Chicago Storm hydrograph derived from Ottawa IDF curves 

resulted in a required volume of 633 m3. During stress and historic storms, the water level 

remained within the freeboard level. 

Proposed On-Site Detention Structure   

- The proposed pond is rectangular in shape with 28 m length and 9 m width at the bottom, it will 

provide a storage capacity of 828 m3 at 1.8 m depth. 

- Maximum interior embankment slopes: 3:1 and minimum bottom slope at 1%. 

- Minimum 0.3 m freeboard to embankment crest. 

- Emergency spillway on the watercourse side (south). 

- A concrete outlet control structure with an opening (orifice) and a rectangular weir will be installed 

inside the pond as per details. A 525 mm diameter frost treated outlet pipe (culvert) will connect 

the outlet structure to the outfall at the watercourse. 

- Minimum setback from creek top bank: 15 m. 

- 2 x 2 x 0.3 m Riprap apron at inlet location as per OPSD and scour protection at outfall. 

- A chain-link fence will be installed surrounding the pond for safety purpose, and a 3.5 m-wide 

asphalt driveway will provide the access to the basin and outfall for maintenance. 
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Inlet control devises (ICDs): with diameters varying from 75 to 127 mm will be installed inside 

catchbasins to keep the inlet flows during major events within the range of 5-year design flows 

3.2.6 Major System 

The total capacity of the minor system as estimated in the Storm Sewer Design Sheet has been 

estimated at 0.343 m3/s. Excess runoff during major events will flow overland in the open roads 

and outlets in the detention structure. The open channel flow estimated using Manning’s equation 

is not expected to exceed the depth of 0.3 m and the velocity of 1.5 m/s for a longitudinal road 

slope of 0.5% and 0.9%.  

3.3 QUALITY CONTROL 

Enhanced level of treatment (80% of TSS removal) is required to protect receiving waters. It will 

be achieved by the installation of a Stormceptor EFO8 by Imbrium or equivalent (Appendix C). 

Moreover, LID measures and Best Management Practices (BMPs) will be implemented such as: 

- Flattened grassed areas will increase the travel time and provide some quality enhancement to 

the stormwater before it reaches receiving sewer. 

- All roof leaders from buildings shall be directed away from buildings toward the landscaped areas 

and grassed swales in order to promote infiltration. 

- Vegetated swales: help by tracking pollutants such as heavy metals, lowering peak flows and 

reducing erosion. 

-  Sub-drains improve the quality of released water and increases infiltration.  

- Storing water temporarily in the detention structure and swales helps clean stormwater and 

control sediments. 

4.0 EROSION AND SEDIMENT CONTROL MEASURES 

The purpose of Erosion and Sediment Control (ESC) measures is to mitigate the adverse 

environmental impacts caused by the release of silt-laden stormwater runoff into receiving sewers 

and watercourses and to ensure that sediment is contained within the site. Temporary ESC 

measures will be implemented and maintained during construction period as specified in related 

drawings and in accordance with the requirements of latest provincial standards OPSS 805. They 

will be maintained in good order until vegetation has been re-established on the site. Permanent 

erosion problem can be mitigated by reducing the peak flow rate, decreasing the duration of storm 

flows, minimizing the volume of runoff, and implementing Low-Impact Development (LID) 

techniques in new construction. 

4.1 TEMPORARY SEDIMENT CONTROL MEASURES  

 Temporary silt fencing shall be placed prior to topsoil stripping and for the duration of the 

construction around the perimeter of the site and adjacent to any disturbed areas and surrounding 

topsoil stockpiles in order to prevent sediment from entering into the watercourse. It shall be 

inspected regularly and after every rainfall event for rips or tears, broken stakes, structural failure. 

Accumulated sediment/silt shall be removed when it reaches 50% of the height of the fence.  

 Mud-mats shall be constructed at all locations of access/egress to and from the site. 

 Straw bale and rock check dams shall be installed in any temporary drainage ditches 

required during the construction period. 



MENZIE ENCLAVES SUBDIVISION 
MISSISSIPPI MILLS, ONTARIO 
STORMWATER MANAGEMENT REPORT 

9/10                                                                        July 2025 

 All exposed soil and disturbed slopes shall be stabilized as soon as possible with a seed 

and mulch application 

 No construction activity or machinery shall intrude beyond the silt/snow fence or limit of 

construction area. All construction vehicles shall leave the site at designated locations. 

 All materials and equipment used for the purpose of site preparation and project completion 

should be operated and stored in a manner that prevents any deleterious substance from leaving 

the site or entering the water (silt, petroleum products, etc.).  

 Stockpiles of soil shall be set back of at least 15 m from any watercourse and stabilized 

against erosion as soon as possible.  

 Installation of sediment traps to prevent silt-laden runoff from entering the municipal sewer 

system during construction. 

4.2 CONSTRUCTION SEQUENCING 

The schedule of construction activities with respect to sediment controls are as follows: 

 Installation of silt fences prior to any other activities on the site. 

 Construction of temporary mud-mats at all construction access/egress. 

 Installation of site servicing and underground utilities. 

 Disposal of all the surplus excavated materials off site. 

 Construction of roadways. 

 Restoration / re-vegetation of disturbed areas either with temporary measures such as 

mulch or seeding or with final landscape and paving materials. 

 All re-graded areas that are not occupied by buildings, sidewalks, or driveways shall be 

top-soiled and sodded/seeded immediately after completion of final grading operations. 

 Erosion controls shall be kept in place and functional until the site is stabilized (lot grading 

and sodding complete).  

4.3 INSPECTION & MAINTENANCE OF ALL EROSION AND SEDIMENT CONTROLS 

Shall be undertaken with the following frequency: 

 On a weekly basis 

 After every rainfall event 

 After significant snow melt events 

 Prior to forecast rainfall events 

 If damaged controls are found, they should be repaired and/or replaced within 48 hr.  
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

This report addresses the stormwater management and erosion control for the proposed 

residential subdivision development.  

 The release of post-development stormwater is controlled to the pre-development levels 

for all storm events up to and including the 100-y event. Post-development excess 

stormwater will be stored in a detention basin located in the open space to be conceded to 

the Municipality.  

 Downstream capacity is not expected to be affected by the development since post-

development peak flows will not exceed the current peak flows under undeveloped 

conditions. 

 Backwater valves will be installed on both sanitary and storm laterals. Homes located at 

the south east side of the site may not be able to connect foundation drains directly under 

gravity to the storm sewer because of high HGL. 

 Catchbasins will be equipped with inlet control devices (ICD) to prevent sewer surcharge 

and basement flooding.   

 The flattened lot grading will help improve infiltration on-site. BMPs measures will be 

implemented in order to help attenuate negative impacts on downstream infrastructures. 

 To achieve the required quality of the released storm water, a Stormceptor EFO8 or similar 

will be installed upstream the detention structure. 

 The owner understands that it is his duty to keep stormwater management control 

structures in good working order until transfer of ownership to the Municipality. 

 All outlets to watercourses and open ditches require a permit from the Conservation 

Authority prior to any development of the lot, including grading and placement of fill.  

 At the time of preparation of this report, the drainage of Adelaide St infrastructure has not 

been designed yet. Such design will be coordinated with Hannan Hill development team.  

 The drainage report pertaining to the Spring Creek shall be updated by both developments. 

 There shall be a no-touch zone of 15 m between the development and the creek top bank 

to protect the creek eco-system. 

 During all construction activities, erosion and sedimentation shall be controlled as outlined 

in this report and shown in associated drawings. 

Respectfully submitted, 

Mongi Mabrouk M.Eng., P.Eng. 

Advance Engineering Ltd. 

07/08/25
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1.0 Introduction 
 

Paterson Group (Paterson) was commissioned by 13165647 Canada Inc. to 

conduct a geotechnical investigation for the proposed residential development to 

be located at the southwest corner of Adelaide Street and Menzie Street in the 

Town of Mississippi Mills, Ontario (refer to Figure 1 - Key Plan in Appendix 2 of this 

report). 

  

 The objectives of the geotechnical investigation were to:  

 

➢ Determine the subsoil and groundwater conditions at this site by means 

of test holes.  

 

➢ Provide geotechnical recommendations pertaining to the design of the 

proposed development including construction considerations which may 

affect the design. 

 

The following report has been prepared specifically and solely for the 

aforementioned project which is described herein. It contains our findings and 

includes geotechnical recommendations pertaining to the design and construction 

of the subject development as they are understood at the time of writing this report. 

 

Investigating the presence or potential presence of contamination on the subject 

property was not part of the scope of work of the present investigation. Therefore, 

the present report does not address environmental issues. 

2.0 Proposed Development 

 
Based on the available drawings, it is understood that the proposed residential 

development will consist of a series of single- and semi-detached dwellings 

consisting of either basement or slab-on-grade construction and attached garages.  

 

Associated access lanes, walkways, and landscaped areas are also anticipated as 

part of the development. It is expected that the proposed development will be 

municipally serviced.  
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3.0 Method of Investigation 

 

3.1 Field Investigation 
 
 Field Program 

 
The field program for the current geotechnical investigation was carried out on 

May 26 and 27, 2022, and consisted of 16 test pits which were advanced to a 

maximum depth of 1.1 m below the existing ground surface. The test hole locations 

were distributed in a manner to provide general coverage of the subject site, taking 

into consideration underground utilities and site features. The test hole locations 

are shown on Drawing PG6247-1 - Test Hole Location Plan included in Appendix 2. 

 

The test pits were advanced using a hydraulic shovel excavator. All fieldwork was 

conducted under the full-time supervision of Paterson personnel under the 

direction of a senior engineer. The test pit procedure consisted of excavating to the 

required depths at the selected locations and sampling the overburden. The test 

pits were backfilled with the excavated soils upon completion. 

 

Sampling and In Situ Testing 

 

Soil samples obtained from the test pits were recovered from the sidewalls of the 

open excavation. The samples were classified on site, placed in sealed plastic 

bags, and transported to our laboratory. The depths at which the grab samples 

were recovered from the test pits are shown as G on the Soil Profile and Test Data 

sheets in Appendix 1. 

 

Undrained shear strength testing, using a test-pitting vane apparatus, was carried 

out at regular intervals of depth in cohesive soils. 

 

The subsurface conditions observed in the boreholes were recorded in detail in the 

field. The soil profiles are logged on the Soil Profile and Test Data sheets presented 

in Appendix 1. 

 

 Groundwater 

 

Open hole groundwater infiltration levels were observed and recorded at the time 

of excavation in test pit locations where groundwater was present. Groundwater 

level observations are discussed in Section 4.3 and are presented in the Soil Profile 

and Test Data sheets in Appendix 1 of this report. 
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Sample Storage  

  

 All samples will be stored in the laboratory for a period of one (1) month after 

issuance of this report. They will then be discarded unless we are otherwise 

directed. 

 

3.2 Field Survey 
 

The test hole locations were selected by Paterson to provide general coverage of 

the proposed development taking into consideration the existing site features and 

underground utilities. The test hole locations and ground surface elevation at each 

test hole location were surveyed by Paterson using a handheld GPS and 

referenced to a geodetic datum. The locations of the boreholes and ground surface 

elevation at each test hole location are presented on Drawing PG6247-1 - Test 

Hole Location Plan in Appendix 2. 

 

3.3 Laboratory Testing 

 
Soil samples were recovered from the subject site and visually examined in our 

laboratory to review the results of the field logging. Soil samples will be stored for 

a period of one month after this report is completed, unless otherwise directed. 

 
3.4 Analytical Testing         
  

One (1) soil sample was submitted for analytical testing to assess the corrosion 

potential for exposed ferrous metals and the potential of sulphate attacks against 

subsurface concrete structures. The sample was submitted to determine the 

concentration of sulphate and chloride, the resistivity, and the pH of the samples. 

The results are presented in Appendix 1 and are discussed further in Section 6.7.  
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4.0 Observations 

 
4.1 Surface Conditions 
 

The subject site is currently undeveloped and mostly forested. The site is 

transected by a tree-cleared trail. The site is bordered by ditches along the east 

and south property boundaries and further by a residential subdivision, a vacant 

property to the north and residential dwellings to the west, followed by McDermott 

Street. The ground surface across the site is relatively flat and at grade with the 

surrounding properties. 

 
4.2 Subsurface Profile 
   

Overburden 

 

Generally, the subsurface profile encountered at the test hole locations consisted 

of a layer of topsoil and/or peat underlain by marl and/or a glacial till deposit. The 

layer of topsoil and/or peat generally extended to an approximate depth between 

0.1 and 0.4 m below ground surface.  

 

The marl was generally encountered directly below the peat layer throughout the 

north and northeast portions of the subject site. The marl layer extended to 

approximate depths ranging between 0.4 and 0.8 m below ground surface. At the 

location of TP12-22 and TP14-22, the marl was further underlain by a glacial till 

deposit.  

 

Where encountered, the glacial till deposit was observed at depths ranging 

between approximately 0.1 to 0.7 m below the existing ground surface. The glacial 

till deposit was observed to consist of brown silty clay and/or sandy silt, and varying 

amounts of gravel, cobbles, and boulders.  

 

Practical refusal to excavation was encountered at all test holes at approximate 

depths ranging between 0.3 and 1.1 m below the existing ground surface. 

 

Reference should be made to the Soil Profile and Test Data sheets in Appendix 1 

for the details of the soil profile encountered at each test hole location. 

 

Bedrock 

 

Based on available geological mapping, the bedrock in the subject area consists 

of interbedded limestone and dolomite of the Gull River formation, with an 

overburden drift thickness of 0 to 2 m depth. 
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4.3 Groundwater 
 

Groundwater infiltration levels were observed within the test pits during the 

excavation. The observed groundwater sidewall infiltration levels are presented in 

Table 1 below and on the Soil Profile and Test Data sheets in Appendix 1. 

 

Table 1 – Summary of Groundwater Levels  

Borehole 

Number 

Ground 

Surface 

Elevation 

(m) 

Measured Groundwater Level  

Date Recorded Depth 

(m) 

Elevation 

(m) 

TP 1-22 138.22 0.50 137.72 

May 26, 2022 

TP 2-22 138.65 Dry N/A 

TP 3-22 138.18 Dry N/A 

TP 4-22 138.57 Dry N/A 

TP 5-22 138.69 Dry N/A 

TP 6-22 138.31 Dry N/A 

TP 7-22 138.00 0.75 137.25 

TP 8-22 137.88 0.70 137.18 

TP 9-22 137.79 0.55 137.24 

May 27, 2022 

TP 10-22 138.05 Dry N/A 

TP 11-22 137.91 0.30 137.61 

TP 12-22 137.79 0.30 137.49 

TP 13-22 137.92 0.45 137.47 

TP 14-22 138.03 0.40 137.63 

TP 15-22 137.97 0.40 137.57 

TP 16-22 138.27 Dry N/A 

Note: The ground surface elevation at each test pit location was surveyed using a handheld GPS and 

referenced to a geodetic datum. 

 

Long-term groundwater levels can also be estimated based on the observed colour 

and consistency of the recovered soil samples. Based on these observations, it is 

estimated that the long-term groundwater table can be expected below the bedrock 

surface.  

 

It should be noted that groundwater levels are subject to seasonal fluctuations. 

Therefore, the groundwater level could vary at the time of construction. 
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5.0 Discussion 
 

5.1 Geotechnical Assessment 
 
From a geotechnical perspective, the subject site is considered suitable for the 

proposed residential development. The proposed buildings may be founded on 

conventional spread footings placed on an undisturbed glacial till, or a clean, 

surface sounded bedrock bearing surface.  

 

Depending on the founding depth of the proposed buildings, bedrock removal may 

be required to complete the basement level and/or site servicing works. All 

contractors should be prepared for oversized boulder and bedrock removal. 

 

The above and other considerations are further discussed in the following sections.   

 
5.2 Site Grading and Preparation 
 
 Stripping Depth 

 
Topsoil and deleterious fill, such as those containing significant amounts of organic 

materials, should be stripped from under any buildings, paved areas, pipe bedding 

and other settlement sensitive structures.   

 

Fill Placement 

 
Fill placed for grading beneath the proposed development should consist, unless 

otherwise specified, of clean imported granular fill, such as Ontario Provincial 

Standard Specifications (OPSS) Granular A or Granular B Type II. This material 

should be tested and approved prior to delivery to the site. The fill, where required, 

should be placed in lifts no greater than 300 mm thick and compacted using 

suitable compaction equipment for the lift thickness. Fill placed beneath the 

buildings and paved areas should consist of OPSS Granular A or Granular B 

Type II and be compacted to at least 98% of the material’s standard Proctor 

maximum dry density (SPMDD).   

 

Site-excavated soil may be used as general landscaping fill where settlement of 

the ground surface is of minor concern. The materials should be spread in lifts with 

a maximum thickness of 300 mm and compacted by the tracks of the spreading 

equipment to minimize voids. If this material is to be used to build up the subgrade 

level for areas to be paved, it should be compacted in thin lifts to at least 95% of 

the material’s SPMDD.   
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Site-generated topsoil, peat and/or marl should be segregated from site-generated 

fill considered for use to build up subgrade levels. This material is generally 

considered unsuitable for use where load bearing and/or settlement sensitive 

structures such as roadways, services and other structures may be considered.  

 

Site-excavated soils are not suitable for use as backfill against foundation walls 

unless used in conjunction with a composite drainage membrane, such as 

Miradrain G100N or Delta Drain 6000. 

 

If excavated rock is used as exterior fill, it should be suitably fragmented to produce 

a well-graded material, similar to a 150 mm minus crushed stone material and 

approved by the geotechnical consultant. This material should be used structurally 

only to build up the subgrade for pavements. Where the crushed bedrock is open 

graded, a blinding layer of finer granular fill and/or a woven geotextile may be 

required to prevent adjacent finer materials from migrating into the voids, with 

associated loss of ground and settlements.  This can be assessed at the time of 

construction. Site-generated crushed rock fill should be compacted using a suitably 

sized smooth drum vibratory roller when considered for placement. 

 
 Bedrock Removal  
 

Bedrock removal can be accomplished by hoe ramming where the bedrock is 

weathered and/or where only small quantities of the bedrock need to be removed.  

Sound bedrock may be removed by line drilling in conjunction with controlled 

blasting and/or hoe ramming. 

 

Prior to considering blasting operations, the blasting effects on the existing 

services, buildings, and other structures should be addressed. A pre-blast or pre-

construction survey of the existing structures located in the proximity of the blasting 

operations should be carried out prior to commencing site activities.  

 

The extent of the survey should be determined by the blasting consultant and 

should be sufficient to respond to any inquiries or claims related to the blasting 

operations. 

 

As a general guideline, peak particle velocities (measured at the structures) should 

not exceed 25 mm/s during the blasting program to reduce the risks of damage to 

the existing surrounding structures. The blasting operations should be planned and 

conducted under the supervision of a licensed professional engineer who is also 

an experienced blasting consultant. 

 

 

 



 

 

Report: PG6247-1 
July 19, 2022 
 

Page 8 

Geotechnical Investigation 

Proposed Residential Development  

Adelaide Street at Menzie Street –Mississippi Mills, Ontario 

 Vibration Considerations 
 

Construction operations could cause vibrations, and possibly, sources of nuisance 

to the community. Therefore, means to reduce the vibration levels as much as 

possible should be incorporated in the construction operations to maintain a 

cooperative environment.  

 

The following construction equipment could be a source of vibrations: rock drills, 

hoe ram, compactor, hydraulic shovel and excavators, dozer, crane, truck traffic, 

etc. Vibrations, whether it is caused by blasting operations or by construction 

operations, could be the cause of the source of detrimental vibrations on the nearby 

buildings and structures. Therefore, it is recommended that all vibrations be limited.   

 

Two parameters determine the recommended vibration limit: the maximum peak 

particle velocity and the frequency. For low frequency vibrations, the maximum 

allowable peak particle velocity is less than that for high frequency vibrations. As a 

guideline, the peak particle velocity should be less than 15 mm/s between 

frequencies of 4 to 12 Hz, and 50 mm/s above a frequency of 40 Hz (interpolate 

between 12 and 40).  

 

These guidelines are for current construction standards. Considering that these 

guidelines are above perceptible human level and, in some cases, could be very 

disturbing to some people, it is recommended that a pre-construction survey be 

completed to minimize the risks of claims during or following the construction of 

the proposed development.  

  

5.3 Foundation Design 
 

Bearing Resistance Values – Conventional Spread Footings 
 

As noted above, based on the subsurface profile encountered in the test holes, it 
is recommended that the proposed buildings be founded on conventional spread 
footings placed on undisturbed compact glacial till, or clean, surface sounded 
bedrock.  
 
Overburden Bearing Surface 

 
Conventional spread footings placed on an undisturbed, compact glacial till bearing 

surface can be designed using a bearing resistance value at serviceability limit 

states (SLS) of 200 kPa and a factored bearing resistance value at ultimate limit 

states (ULS) of 300 kPa incorporating a geotechnical resistance factor of 0.5 at 

SLS.  
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An undisturbed glacial till bearing surface consists of one from which all topsoil and 

deleterious materials, such as loose, frozen, or disturbed soil, whether in-situ or 

not, have been removed, in the dry, prior to placement of concrete footings. 

 

Bedrock Bearing Surface 

 

Footings placed on clean, surface sounded bedrock can be designed using a 

factored bearing resistance value at ultimate limit states (ULS) of 1,000 kPa, 

incorporating a geotechnical resistance factor of 0.5. 

 

A clean, surface-sounded bedrock bearing surface should be free of loose 

materials and have no near surface seams, voids, fissures, or open joints which 

can be detected from surface sounding with a rock hammer.  

 

Bearing resistance values for footing design should be confirmed on a per lot basis 

by the geotechnical consultant at the time of construction.  

 

Bedrock/Soil Transition 
 
Where a building is founded partly on bedrock and partly on soil, it is recommended 

to decrease the soil bearing resistance value by 25% for the footings placed on a 

soil bearing medium to reduce the potential for long-term total and differential 

settlements.  

 

At the soil/bedrock transitions, it is recommended that a minimum depth of 300 mm 

of bedrock be removed from below the founding elevation for a minimum length of 

2.0 m on the bedrock side. This area should be subsequently reinstated with an 

engineered fill, such as OPSS Granular A or OPSS Granular B Type II crushed 

stone and compacted to a minimum of 98% of the materials SPMDD. The width of 

the sub-excavation should be at least the proposed footing width plus 0.5 m. Steel 

reinforcement, extending at least 3 m on both sides of the 2 m long transition, 

should be placed in the top part of the footings and foundation walls. 

 

Lateral Support 
 
The bearing medium under footing-supported structures is required to be provided 

with adequate lateral support with respect to excavations and different foundation 

levels.   

 

Adequate lateral support is provided to the in-situ bearing medium soils when a 

plane extending down and out from the bottom edges of the footing, at a minimum 

of 1.5H:1V, passes only through in situ soil of the same or higher capacity as that 

of the bearing medium.  
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Adequate lateral support is provided to sound bedrock bearing medium when a 

plane extending down and out from the bottom edges of the footing at a minimum 

of 1H:6V (or flatter) passes only through sound bedrock or a material of the same 

or higher capacity as the bedrock, such as concrete. A weathered bedrock bearing 

medium will require a lateral support zone of 1H:1V (or flatter). 

 

Settlement 
 
Footings placed on an undisturbed soil bearing surface and designed using the 

above noted bearing resistance values at SLS will be subject to potential post-

construction total and differential settlements of 25 to 20 mm, respectively. 

 

Footings bearing on an acceptable bedrock bearing surface and designed for the 

bearing resistance values provided above will be subjected to negligible potential 

post-construction total and differential settlements.  

 

5.4 Design for Earthquakes 
 

The site class for seismic site response can be taken as Class C for foundations 

constructed at the subject site as deduced from Table 4.1.8.4.A of the 2012 Ontario 

Building Code (OBC 2012). If a higher seismic site class is required (Class A or B), 

a site-specific shear wave velocity test may be completed to accurately determine 

the applicable seismic site classification for foundation design of the proposed 

buildings.  

 

The soils underlying the subject site are not susceptible to liquefaction. Reference 

should be made to the latest revision of the 2012 Ontario Building Code for a full 

discussion of the earthquake design requirements. 

 

5.5 Basement Slab/ Slab-on-Grade Construction 
 

With the removal of all topsoil, peat, and fill containing significant amounts of 

deleterious or organic materials, the existing native soil or bedrock approved by 

the geotechnical consultant at the time of excavation will be considered an 

acceptable subgrade surface on which to commence backfilling for support of the 

floor slab. 

 
For structures with basement slabs, it is recommended that the upper 200 mm of 

subfloor fill for the basement floor slab consists of 19 mm clear crushed stone. For 

any structure with slab-on-grade construction, the upper 200 mm of sub-slab fill is 

recommended to consist of OPSS Granular A crushed stone.  
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Any poor performing areas should be sub-excavated and reinstated using OPSS 

Granular B Type II. All backfill material within the footprint of the proposed building 

should consist of OPSS Granular B Type II and should be placed in maximum 

300 mm thick loose layers and compacted to at least 98% of its SPMDD. 

 

5.6 Basement Wall 
 

There are several combinations of backfill materials and retained soils that could 

be applicable for the basement walls of the proposed basement space. However, 

the conditions can be well-represented by assuming the retained soil consists of a 

material with an angle of internal friction of 30 degrees and a bulk (drained) unit 

weight of 20 kN/m3.   

  

Two distinct conditions, static and seismic, must be reviewed for design 

calculations.  The parameters for design calculations for the two conditions are 

presented below. 

 

Static Earth Pressures 

 

The static horizontal earth pressure (po) can be calculated using a triangular earth 

pressure distribution equal to Ko·γ·H where: 

 

 Ko  =  at-rest earth pressure coefficient of the applicable retained material 

 γ    =  unit weight of fill of the applicable retained soil (kN/m3) 

 H   =  height of the wall (m) 

 

An additional pressure having a magnitude equal to Ko·q and acting on the entire 

height of the wall should be added to the above diagram for any surcharge loading, 

q (kPa), that may be placed at ground surface adjacent to the wall.  The surcharge 

pressure will only be applicable for static analyses and should not be used in 

conjunction with the seismic loading case. 

 

Actual earth pressures could be higher than the “at-rest” case if care is not 

exercised during the compaction of the backfill materials to maintain a minimum 

separation of 0.3 m from the walls with the compaction equipment. 

 

Seismic Earth Pressures 
 
The total seismic force (PAE) includes both the earth force component (Po) and the 

seismic component (ΔPAE).  The seismic earth force (ΔPAE) can be calculated 

using 0.375·ac·γ·H2/g where:  
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 ac =   (1.45-amax/g)amax  

 γ  =   unit weight of fill of the applicable retained soil (kN/m3) 

 H  =   height of the wall (m) 

 g  =   gravity, 9.81 m/s2 

 

The peak ground acceleration, (amax), for the Ottawa area is 0.22g according to 

OBC 2012. Note that the vertical seismic coefficient is assumed to be zero.   

 The earth force component (Po) under seismic conditions can be calculated using  

 Po = 0.5 Ko γ H2, where Ko = 0.5 for the soil conditions noted above.   

 

The total earth force (PAE) is considered to act at a height, h (m), from the base of 

the wall, where:  

 

 h = {Po·(H/3)+ΔPAE·(0.6·H)}/PAE 

 

The earth forces calculated are unfactored. For the ULS case, the earth loads 

should be factored as live loads, as per OBC 2012. 

 

5.7 Pavement Design 
 
The following design tables may be considered for the design driveways, car-

parking areas and local residential roadways throughout the subject site. 

 

Table 2 – Recommended Pavement Structure – Driveways and Car-Only Parking 
Areas 

Thickness (mm) Material Description 

50 Wear Course – HL-3 or Superpave 12.5 Asphaltic Concrete 

150 BASE – OPSS Granular A Crushed Stone 

300 SUBBASE – OPSS Granular B Type II Crushed Stone 

SUBGRADE – Either fill, in-situ soil, or OPSS Granular B Type I or II material placed over in-
situ soil. 
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Table 3 – Recommended Pavement Structure – Local Residential Roadways 

Thickness (mm) Material Description 

40 Wear Course – HL-3 or Superpave 12.5 Asphaltic Concrete 

50 Binder Course – HL-8 or Superpave 19.0 Asphaltic Concrete 

150 BASE – OPSS Granular A Crushed Stone 

450 SUBBASE – OPSS Granular B Type II Crushed Stone 

SUBGRADE – Either fill, in-situ soil, or OPSS Granular B Type I or II material placed over in-
situ soil. 

 
Minimum Performance Graded (PG) 58-34 asphalt cement should be used for this 

project.  

 

 The pavement granular base and subbase should be placed in maximum 300 mm 

thick lifts and compacted to a minimum of 100% of the material's SPMDD using 

suitable vibratory equipment. 

 

If bedrock is encountered at the subgrade level, the total thickness of the pavement 

granular materials (base and subbase) could be reduced to 300 mm. The upper 

300 mm of the bedrock surface should be reviewed and approved by Paterson 

prior to placing the base and subbase materials. Care should be exercised to 

ensure that the bedrock subgrade does not have depressions that will trap the 

water.  

 

Subgrades for walkways against the building should be sloped to divert water 

towards the buildings foundation drainage system. 
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6.0 Design and Construction Precautions 

 

6.1 Foundation Drainage and Backfill 
 
 Foundation Drainage 
 

If basement units are considered for the future homes, a perimeter foundation 

drainage system should be provided for the proposed structures. The system 

should consist of a 150 mm diameter perforated and corrugated plastic pipe, 

surrounded on all sides by 150 mm of 19 mm clear crushed stone, which is placed 

at the footing level around the exterior perimeter of the basement walls. The pipe 

should have a positive outlet, such as a gravity connection to the storm sewer or 

to a sump pit. 

  

Foundation Backfill 

 

Backfill against the exterior sides of the basement walls should consist of free-

draining, non-frost susceptible granular materials.  The greater part of the site 

excavated materials will be frost susceptible and, as such, are not recommended 

for placement as backfill against the foundation walls unless used in conjunction 

with a composite drainage system, such as Delta Drain 6000 or Miradrain G100N.  

Imported granular materials, such as clean sand or OPSS Granular B Type I 

granular material, should be placed for this purpose. 

 

6.2 Protection of Footings Against Frost Action 
 

Perimeter footings of heated structures are required to be insulated against the 

deleterious effect of frost action. A minimum of 1.5 m thick soil cover, or an 

equivalent thickness of soil cover and insulation, should be provided in this regard.  

 

Exterior unheated footings, such as those for isolated exterior piers for decks, are 

more prone to deleterious movement associated with frost action and require 

additional protection, such as soil cover of 2.1 m, or an equivalent combination of 

soil cover and foundation insulation.  

 

However, sound bedrock bearing mediums are not considered as frost susceptible, 

such that footings placed directly on sound bedrock would not require the minimum 

soil cover, as referenced above, to mitigate the migration of frost. 
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6.3  Excavation Side Slopes 

      
 The side slopes of shallow excavations anticipated at this site should either be cut 

back at acceptable slopes or be retained by temporary shoring systems from the 

start of the excavation until the structure is backfilled.  

It is assumed that sufficient room will be available for the greater part of the 

excavation to be undertaken by open-cut methods (i.e. unsupported excavations).  

 

Unsupported Excavations 

 

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. The subsoil at this site is considered to be 

mainly a Type 2 and 3 soil according to the Occupational Health and Safety Act 

and Regulations for Construction Projects.  

 

Excavated soil should not be stockpiled directly at the top of excavations and heavy 

equipment should be kept away from the excavation sides. 

 

Slopes in excess of 3 m in height should be periodically inspected by the 

geotechnical consultant in order to detect if the slopes are exhibiting signs of 

distress.   

 

Excavation side slopes around the building excavation should be protected from 

erosion by surface water and rainfall events and drying during drier weather by the 

use of secured tarpaulins spanning the length of the side slopes, or other means 

of erosion protection along their footprint. Efforts should also be made to maintain 

dry surfaces at the bottom of the excavation footprints and along the bottom of side 

slopes to prevent disturbance to the toe of the slope. Additional measures may be 

recommended at the time of construction by the geotechnical consultant.  

 

It is recommended that a trench box be used at all times to protect personnel 

working in trenches with steep or vertical sides.  It is expected that services will be 

installed by “cut and cover” methods and excavations will not be left open for 

extended periods of time. 

 

6.4  Pipe Bedding and Backfill 
 

At least 150 mm of OPSS Granular A should be used for pipe bedding for sewer 

and water pipes when placed on soil subgrade. Should bedrock be encountered at 

the bedding level, the bedding layer should be increased to a minimum thickness 

of 300 mm.  
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The material should be placed in maximum 300 mm thick lifts and compacted to a 

minimum of 95% of its SPMDD. The bedding 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 with a maximum size of 

25 mm. The bedding and cover materials should be placed in maximum 225 mm 

thick lifts compacted to 95% of the material’s standard Proctor maximum dry 

density.   

 

Where hard surface areas are considered above the trench backfill, the trench 

backfill material within the frost zone (about 1.8 m below finish grade) should match 

the soils exposed at the trench walls to reduce the potential differential frost having.  

The trench backfill should be placed in maximum 300 mm thick loose lifts and 

compacted to a minimum of 95% of the material’s SPMDD. All cobbles larger than 

200 mm in their longest direction should be segregated from re-use as trench 

backfill. 

 

6.5 Groundwater Control 
 

Groundwater Control for Building Construction 
 
Based on our observations, it is anticipated that groundwater infiltration into the 

excavations should be low and controllable using open sumps.  The contractor 

should be prepared to direct water away from all bearing surfaces and subgrades, 

regardless of the source, to prevent disturbance to the founding medium.  

 
Permit to Take Water 
  
 A temporary Ministry of Environment, Conservation and Parks (MECP) permit to 

take water (PTTW) may be required if more than 400,000 L/day of ground and/or 

surface water are to be pumped during the construction phase.  At least 4 to 5 

months should be allowed for completion of the application and issuance of the 

permit by the MECP. 

 

For typical ground or surface water volumes being pumped during the construction 

phase, typically between 50,000 to 400,000 L/day, it is required to register on the 

Environmental Activity and Sector Registry (EASR).  A minimum of two to four 

weeks should be allotted for completion of the EASR registration and the Water 

Taking and Discharge Plan to be prepared by a Qualified Person as stipulated 

under O.Reg. 63/16.  If a project qualifies for a PTTW based upon anticipated 

conditions, an EASR will not be allowed as a temporary dewatering measure while 

awaiting the MECP review of the PTTW application. 
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6.6 Winter Construction 
 

Precautions must be taken if winter construction is considered for this project.  

 

The subsoil conditions at this site consist of frost susceptible materials. In the 

presence of water and freezing conditions, ice could form within the soil mass. 

Heaving and settlement upon thawing could occur.  

 

In the event of construction during below zero temperatures, the founding stratum 

should be protected from freezing temperatures by the use of straw, propane 

heaters and tarpaulins or other suitable means. In this regard, the base of the 

excavations should be insulated from sub-zero temperatures immediately upon 

exposure and until such time as heat is adequately supplied to the building and the 

footings are protected with sufficient soil cover to prevent freezing at founding 

level. 

 

Trench excavations and pavement construction are also difficult activities to 

complete during freezing conditions without introducing frost in the subgrade or in 

the excavation walls and bottoms. Precautions should be taken if such activities 

are to be carried out during freezing conditions. Additional information could be 

provided, if required.  

 

6.7  Corrosion Potential and Sulphate 
 
The results of analytical testing show that the sulphate content is less than 0.1%.  

This result is indicative that Type 10 Portland cement (normal cement) would be 

appropriate for this site. The chloride content and the pH of the sample indicate 

that they are not significant factors in creating a corrosive environment for exposed 

ferrous metals at this site, whereas the resistivity is indicative of a low to slightly 

aggressive corrosive environment. 
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7.0 Recommendations 
 

It is a requirement for the foundation design data provided herein to be applicable 

that the following material testing and observation program be performed by the 

geotechnical consultant.  

 
➢ Observation of all bearing surfaces prior to the placement of concrete. 
 

➢ Sampling and testing of the concrete and fill materials. 
 

➢ Periodic observation of the condition of unsupported excavation side slopes 
in excess of 3 m in height, if applicable. 

 

➢ Review of the installation of the foundation drainage system. 
 

➢ Observation of all subgrades prior to backfilling.  
 

➢ Field density tests to determine the level of compaction achieved. 
 

➢ Sampling and testing of the bituminous concrete including mix design 
reviews.   

 
A report confirming that these works have been conducted in general accordance 
with our recommendations could be issued upon the completion of a satisfactory 
inspection program by the geotechnical consultant. 

 

All excess soil must be handled as per Ontario Regulation 406/19: On-Site and 

Excess Soil Management.   
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8.0 Statement of Limitations 

 
The recommendations provided are in accordance with the present understanding 
of the project.  Paterson requests permission to review the recommendations when 
the drawings and specifications are completed.  

 
A soils investigation is a limited sampling of a site.  Should any conditions at the 
site be encountered which differ from those at the test locations, Paterson requests 
immediate notification to permit reassessment of our recommendations. 

 
The recommendations provided herein should only be used by the design 
professionals associated with this project.  They are not intended for contractors 
bidding on or undertaking the work.  The latter should evaluate the factual 
information provided in this report and determine the suitability and completeness 
for their intended construction schedule and methods.  Additional testing may be 
required for their purposes. 

   
The present report applies only to the project described in this document.  Use of 
this report for purposes other than those described herein or by person(s) other 
than 13165647 Canada Inc. or their agents is not authorized without review by 
Paterson for the applicability of our recommendations to the alternative use of the 
report. 

 
 Paterson Group Inc. 
        
 
         July 19, 2022 
    
 Drew Petahtegoose, B. Eng.        David J. Gilbert, P.Eng. 
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Project: MENZIE ENCLAVES SUBDIVISION

ALMONTE MISSISSIPPI MILLS, ONTARIO

 RUNOFF CALCULATIONS – RATIONAL METHOD

Q2,5,25,100-yr   = 2.78 C I2,5,25,100-yr  A where:

A : Area in ha

Rainfall Intensity I (mm/hr) Pre-Dev. I : Peak Rainfall Intensity in mm / hr
Tc (min) = 15 C : Runoff Coefficient

2 year I2  = 61.77

5 year I5  = 83.56

25 year I25  = 115.83

100 year I100  = 142.89

Runoff Coefficient C

C*

0.9

0.7

0.2-0.5

0.25-0.5

* Add 25% and 10% to C value when calculating Q 100-yr and Q 25-yr respectively.

* Table 5.7 Ottawa Sewer Design Guidelines – October 2012

2-5 

y

100 

y

Trees / Grass A1 1.9139 71.21 0.25 0.31 0.4785 0.18 82.2 111.1 237.6

Trees / Grass A2 0.7737 28.79 0.25 0.31 0.1934 0.07 33.2 44.9 96.0

2.6876 100% 0.6719 0.25 115 156 334

Note: The riparian area (0.1550 ha) has been removed from calculations for simplicity. 

2-5 

y

100 

y

All  site (PLAN 

ST2)

A1-

A23
2.6018 100.00 0.54 0.62 1.4050 0.540 0.620 261.4 354.0 696

2.6018 100% 1.4050 261 354 696TOTAL

TOTAL AREA

II/ POST-DEVELOPMENT RUNOFF CALCULATION 

Catchment  ID 
 Area 

(ha)

Percent 

of Total 

Area 

(%)

C  A x C 

(ha)   2-

5

C 

relative 

2-5

C 

relative 

100Y

Q 2-

year 

(L/s)

Q 5-

year 

(L/s)

Q 100-

year   

(L/s)

Woodland

I/ PRE-DEVELOPMENT RUNOFF CALCULATION

Catchment  ID 
 Area 

(ha)

Percent 

of Total 

Area

C

 A x C 

(ha)

C 

relative 

2-5

C 

relative 

100Y

Q 2-

year 

(L/s)

Q 5-

year 

(L/s)

Q 100-

year 

(L/s)

155.11

Surface Type
Impervious: Rooftop-

Asphalt Pavement-

Driveway
Road Shoulders

Grass-Cultivated-Pasture

Post-Dev.

13

66.93

90.63

115.83

1/1 July 2025
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Menzie Enclave Subdivision - Weigted Runoff Coefficient C for 2-5 Year Events

1- PRE-DEVELOPMENT
WEIGHTED RUNOFF COEFFICIENT (C) CALCULATION BASED ON SURFACE TYPE

A1 A2

Surface Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C

Area

(m
2
)

Asphalt/Concrete 0.9 0 Asphalt/Concrete 0.9 0

Roof 0.95 0 Roof 0.95 0

Gravel 0.5 0 Gravel 0.5 0

Paving 0.75 0 Paving 0.75 0

Grassed/Undeveloped 0.25 19139 Grassed/Undeveloped 0.25 7737

19139 7737

0.25 0.25

2- POST-DEVELOPMENT F: Front R: Rear (split drainage)

WEIGHTED RUNOFF COEFFICIENT (C) CALCULATION BASED ON ZONING TYPE

A1 A2 A3

Develop. Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C
Area
(m2)

Develop. Type
Coef.

C
Area
(m2)

Semi Detached F 0.60 760 Semi Detached F 0.60 912 Semi Detached F 0.60

Semi Detached R 0.45 Semi Detached R 0.45 Semi Detached R 0.45

Townhouses F 0.72 Townhouses F 0.72 Townhouses F 0.72 1047

Townhouses R 0.45 Townhouses R 0.45 Townhouses R 0.45

760 912 1047

0.60 0.60 0.72

A4 A5 A6

Surface Type
Coef.

C
Area
(m2)

Develop. Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C
Area
(m2)

Semi Detached F 0.60 Semi Detached F 0.60 1708 Semi Detached F 0.60

Semi Detached R 0.45 1316 Semi Detached R 0.45 Semi Detached R 0.45

Townhouses F 0.72 Townhouses F 0.72 Townhouses F 0.72 1188

Townhouses R 0.45 Townhouses R 0.45 Townhouses R 0.45

1316 1708 1188

0.45 0.60 0.72

A7 A8 A9

Develop. Type
Coef.

C

Area

(m
2
)

Surface Type
Coef.

C
Area
(m2)

Develop. Type
Coef.

C
Area
(m2)

Semi Detached F 0.60 Semi Detached F 0.60 Semi Detached F 0.60 1267

Semi Detached R 0.45 483 Semi Detached R 0.45 1619 Semi Detached R 0.45

Townhouses F 0.72 Townhouses F 0.72 Townhouses F 0.72

Townhouses R 0.45 Townhouses R 0.45 Townhouses R 0.45

483 1619 1267

0.45 0.45 0.60

Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   
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Menzie Enclave Subdivision - Weigted Runoff Coefficient C for 2-5 Year Events

A10 A11 A12

Surface Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C
Area
(m2)

Develop. Type
Coef.

C
Area
(m2)

Semi Detached F 0.60 871 Semi Detached F 0.60 Semi Detached F 0.60 922

Semi Detached R 0.45 Semi Detached R 0.45 986 Semi Detached R 0.45

Townhouses F 0.72 Townhouses F 0.72 Townhouses F 0.72

Townhouses R 0.45 Townhouses R 0.45 Townhouses R 0.45

871 986 922

0.60 0.45 0.60

A13 A14 A15

Surface Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C

Area

(m2)
Develop. Type

Coef.
C

Area

(m2)
Semi Detached F 0.60 683 Semi Detached F 0.60 Semi Detached F 0.60

Semi Detached R 0.45 Semi Detached R 0.45 Semi Detached R 0.45

Townhouses F 0.72 Townhouses F 0.72 274 Townhouses F 0.72 882

Townhouses R 0.45 Townhouses R 0.45 Townhouses R 0.45

683 274 882

0.60 0.72 0.72

A16 A17 A18

Surface Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C

Area

(m2)
Develop. Type

Coef.
C

Area

(m2)
Semi Detached F 0.60 1019 Semi Detached F 0.60 Semi Detached F 0.60

Semi Detached R 0.45 Semi Detached R 0.45 Semi Detached R 0.45 952

Townhouses F 0.72 Townhouses F 0.72 Townhouses F 0.72

Townhouses R 0.45 Townhouses R 0.45 1324 Townhouses R 0.45

1019 1324 952

0.60 0.45 0.45

A19 A20 A21

Surface Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C

Area

(m
2
)

Develop. Type
Coef.

C

Area

(m
2
)

Semi Detached F 0.60 Semi Detached F 0.60 1609 Semi Detached F 0.60

Semi Detached R 0.45 Semi Detached R 0.45 Semi Detached R 0.45

Townhouses F 0.72 1224 Townhouses F 0.72 Townhouses F 0.72

Townhouses R 0.45 Townhouses R 0.45 Townhouses R 0.45 2595

1224 1609 2595

0.72 0.60 0.45

A22 A23

Surface Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C

Area

(m2)

TOTAL AREA A1 – 
A23

Semi Detached F 0.60 Semi Detached F 0.60

Semi Detached R 0.45 894 Semi Detached R 0.45

Townhouses F 0.72 Townhouses F 0.72

Townhouses R 0.45 Townhouses R 0.45

Park-Pond 0.25 1483

894 1483

0.45 0.25

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   

Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   

2.6018 ha

WEIGHTED C FOR 

A1-A23
0.54
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Menzie Enclave Subdivision - Weigted Runoff Coefficient C for 100 Year Events

1- PRE-DEVELOPMENT
WEIGHTED RUNOFF COEFFICIENT (C) CALCULATION BASED ON SURFACE TYPE

A1 A2

Surface Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C

Area

(m
2
)

Asphalt/Concrete 1 0 Asphalt/Concrete 1 0

Roof 1 0 Roof 1 0

Gravel 0.7 0 Gravel 0.7 0

Paving 1 0 Paving 1 0

Grassed/Undeveloped 0.31 19139 Grassed/Undeveloped 0.31 7737

19139 7737

0.31 0.31

2- POST-DEVELOPMENT F: Front R: Rear (split drainage)

WEIGHTED RUNOFF COEFFICIENT (C) CALCULATION BASED ON ZONING TYPE

A1 A2 A3

Develop. Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C
Area
(m2)

Develop. Type
Coef.

C
Area
(m2)

Semi Detached F 0.69 760 Semi Detached F 0.69 912 Semi Detached F 0.69

Semi Detached R 0.52 Semi Detached R 0.52 Semi Detached R 0.52

Townhouses F 0.81 Townhouses F 0.81 Townhouses F 0.81 1047

Townhouses R 0.53 Townhouses R 0.53 Townhouses R 0.53

760 912 1047

0.69 0.69 0.81

A4 A5 A6

Surface Type
Coef.

C
Area
(m2)

Develop. Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C
Area
(m2)

Semi Detached F 0.69 Semi Detached F 0.69 1708 Semi Detached F 0.69

Semi Detached R 0.52 1316 Semi Detached R 0.52 Semi Detached R 0.52

Townhouses F 0.81 Townhouses F 0.81 Townhouses F 0.81 1188

Townhouses R 0.53 Townhouses R 0.53 Townhouses R 0.53

1316 1708 1188

0.52 0.69 0.81

A7 A8 A9

Develop. Type
Coef.

C

Area

(m
2
)

Surface Type
Coef.

C
Area
(m2)

Develop. Type
Coef.

C
Area
(m2)

Semi Detached F 0.69 Semi Detached F 0.69 Semi Detached F 0.69 1267

Semi Detached R 0.52 483 Semi Detached R 0.52 1619 Semi Detached R 0.52

Townhouses F 0.81 Townhouses F 0.81 Townhouses F 0.81

Townhouses R 0.53 Townhouses R 0.53 Townhouses R 0.53

483 1619 1267

0.52 0.52 0.69

∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   

Sub-Catchment Sub-Catchment

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   

∑ Areas   ∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   

Sub-Catchment Sub-Catchment Sub-Catchment

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   
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Menzie Enclave Subdivision - Weigted Runoff Coefficient C for 100 Year Events

A10 A11 A12

Surface Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C
Area
(m2)

Develop. Type
Coef.

C
Area
(m2)

Semi Detached F 0.69 871 Semi Detached F 0.69 Semi Detached F 0.69 922

Semi Detached R 0.52 Semi Detached R 0.52 986 Semi Detached R 0.52

Townhouses F 0.81 Townhouses F 0.81 Townhouses F 0.81

Townhouses R 0.53 Townhouses R 0.53 Townhouses R 0.53

871 986 922

0.69 0.52 0.69

A13 A14 A15

Surface Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C

Area

(m2)
Develop. Type

Coef.
C

Area

(m2)
Semi Detached F 0.69 683 Semi Detached F 0.69 Semi Detached F 0.69

Semi Detached R 0.52 Semi Detached R 0.52 Semi Detached R 0.52

Townhouses F 0.81 Townhouses F 0.81 274 Townhouses F 0.81 882

Townhouses R 0.53 Townhouses R 0.53 Townhouses R 0.53

683 274 882

0.69 0.81 0.81

A16 A17 A18

Surface Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C

Area

(m2)
Develop. Type

Coef.
C

Area

(m2)
Semi Detached F 0.69 1019 Semi Detached F 0.69 Semi Detached F 0.69

Semi Detached R 0.52 Semi Detached R 0.52 Semi Detached R 0.52 952

Townhouses F 0.81 Townhouses F 0.81 Townhouses F 0.81

Townhouses R 0.53 Townhouses R 0.53 1324 Townhouses R 0.53

1019 1324 952

0.69 0.53 0.52

A19 A20 A21

Surface Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C

Area

(m
2
)

Develop. Type
Coef.

C

Area

(m
2
)

Semi Detached F 0.69 Semi Detached F 0.69 1609 Semi Detached F 0.69

Semi Detached R 0.52 Semi Detached R 0.52 Semi Detached R 0.52

Townhouses F 0.81 1224 Townhouses F 0.81 Townhouses F 0.81

Townhouses R 0.53 Townhouses R 0.53 Townhouses R 0.53 2595

1224 1609 2595

0.81 0.69 0.53

A22 A23

Surface Type
Coef.

C
Area
(m2)

Surface Type
Coef.

C

Area

(m2)

TOTAL AREA A1 – 
A23

Semi Detached F 0.69 Semi Detached F 0.69

Semi Detached R 0.52 894 Semi Detached R 0.52

Townhouses F 0.81 Townhouses F 0.81

Townhouses R 0.53 Townhouses R 0.53

Park-Pond 0.31 1483

894 1483

0.52 0.31

Sub-Catchment Sub-Catchment Sub-Catchment

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

∑ Areas   ∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   

∑ Areas   ∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   

Weighted C (Cavg)   Weighted C (Cavg)   Weighted C (Cavg)   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   

Weighted C (Cavg)   Weighted C (Cavg)   

Sub-Catchment Sub-Catchment

2.6018 ha

WEIGHTED C FOR 

A1-A23
0.62
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Menzie Enclave Subdivision - WEIGHTED IMPERVIOUSNESS RATIO 

1- PRE-DEVELOPMENT
WEIGHTED IMPERVIOUSNESS RATIO 

A1 A2

Surface Type I %
Area
(m2)

Surface Type I %
Area

(m
2
)

Asphalt/Concrete 1 0 Asphalt/Concrete 1 0

Roof 1 0 Roof 1 0

Gravel 1 0 Gravel 1 0

Paving 1 0 Paving 1 0

Grassed/Undeveloped 0 19139 Grassed/Undeveloped 0 7737

19139 7737

0.00 0.00

2- POST-DEVELOPMENT F: Front R: Rear (split drainage)

WEIGHTED IMPERVIOUSNESS RATIO  CALCULATION BASED ON ZONING TYPE

A1 A2 A3

Develop. Type I %
Area
(m2)

Surface Type
Coef.

C
Area
(m2)

Develop. Type I %
Area
(m2)

Semi Detached F 54.00 760 Semi Detached F 54.00 912 Semi Detached F 54.00

Semi Detached R 31.00 Semi Detached R 31.00 Semi Detached R 31.00

Townhouses F 72.00 Townhouses F 72.00 Townhouses F 72.00 1047

Townhouses R 31.00 Townhouses R 31.00 Townhouses R 31.00

760 912 1047

54 % 54 % 72 %

A4 A5 A6

Surface Type I %
Area
(m2)

Develop. Type
Coef.

C
Area
(m2)

Surface Type I %
Area
(m2)

Semi Detached F 54.00 Semi Detached F 54.00 1708 Semi Detached F 54.00

Semi Detached R 31.00 1316 Semi Detached R 31.00 Semi Detached R 31.00

Townhouses F 72.00 Townhouses F 72.00 Townhouses F 72.00 1188

Townhouses R 31.00 Townhouses R 31.00 Townhouses R 31.00

1316 1708 1188

31 % 54 % 72 %

A7 A8 A9

Develop. Type I %
Area

(m
2
)

Surface Type
Coef.

C
Area
(m2)

Develop. Type I %
Area
(m2)

Semi Detached F 54.00 Semi Detached F 54.00 Semi Detached F 54.00 1267

Semi Detached R 31.00 483 Semi Detached R 31.00 1619 Semi Detached R 31.00

Townhouses F 72.00 Townhouses F 72.00 Townhouses F 72.00

Townhouses R 31.00 Townhouses R 31.00 Townhouses R 31.00

483 1619 1267

31 % 31 % 54 %Weighted I (%)   Weighted I (%)   Weighted I (%)   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

∑ Areas   ∑ Areas   ∑ Areas   

Weighted I (%)   Weighted I (%)   Weighted I (%)   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

Weighted I (%)   Weighted I (%)   Weighted I (%)   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   

Weighted I (%)   Weighted I (%)   

Sub-Catchment Sub-Catchment
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Menzie Enclave Subdivision - WEIGHTED IMPERVIOUSNESS RATIO 

A10 A11 A12

Surface Type I %
Area
(m2)

Surface Type
Coef.

C
Area
(m2)

Develop. Type I %
Area
(m2)

Semi Detached F 63.00 871 Semi Detached F 54.00 Semi Detached F 54.00 922

Semi Detached R 31.00 Semi Detached R 31.00 986 Semi Detached R 31.00

Townhouses F 72.00 Townhouses F 72.00 Townhouses F 72.00

Townhouses R 31.00 Townhouses R 31.00 Townhouses R 31.00

871 986 922

63.00 31.00 54.00

A13 A14 A15

Surface Type I %
Area
(m2)

Surface Type
Coef.

C

Area

(m
2
)

Develop. Type I %
Area

(m
2
)

Semi Detached F 63.00 683 Semi Detached F 54.00 Semi Detached F 54.00

Semi Detached R 31.00 Semi Detached R 31.00 Semi Detached R 31.00

Townhouses F 72.00 Townhouses F 72.00 274 Townhouses F 72.00 882

Townhouses R 31.00 Townhouses R 31.00 Townhouses R 31.00

683 274 882

63 % 72 % 72 %

A16 A17 A18

Surface Type I %
Area
(m2)

Surface Type
Coef.

C

Area

(m
2
)

Develop. Type I %
Area

(m
2
)

Semi Detached F 54.00 1019 Semi Detached F 54.00 Semi Detached F 54.00

Semi Detached R 31.00 Semi Detached R 31.00 Semi Detached R 31.00 952

Townhouses F 72.00 Townhouses F 72.00 Townhouses F 72.00

Townhouses R 31.00 Townhouses R 31.00 1324 Townhouses R 31.00

1019 1324 952

54 % 31 % 31 %

A19 A20 A21

Surface Type I %
Area
(m2)

Surface Type
Coef.

C

Area

(m
2
)

Develop. Type I %
Area

(m
2
)

Semi Detached F 54.00 Semi Detached F 54.00 1609 Semi Detached F 54.00
Semi Detached R 31.00 Semi Detached R 31.00 Semi Detached R 31.00
Townhouses F 72.00 1224 Townhouses F 72.00 Townhouses F 72.00
Townhouses R 31.00 Townhouses R 31.00 Townhouses R 31.00 2595

1224 1609 2595

72 % 54 % 31 %

A22 A23

Surface Type I %
Area
(m2)

Surface Type I %
Area

(m2)

TOTAL AREA A1 – 
A23

Semi Detached F 54.00 Semi Detached F 54.00

Semi Detached R 31.00 894 Semi Detached R 31.00
Townhouses F 72.00 Townhouses F 72.00

Townhouses R 31.00 Townhouses R 31.00

Park-Pond 0.00 1483

894 1483

31 % 0 %

IMP. FOR A1-

A23=
46.0 %

∑ Areas   ∑ Areas   

Weighted I (%)   Weighted I (%)   

Sub-Catchment Sub-Catchment

2.6018 ha

∑ Areas   ∑ Areas   ∑ Areas   

Weighted I (%)   Weighted C (Cavg)   Weighted I (%)   

Weighted I (%)   Weighted I (%)   Weighted I (%)   

Sub-Catchment Sub-Catchment Sub-Catchment

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

∑ Areas   ∑ Areas   ∑ Areas   

Weighted I (%)   Weighted I (%)   Weighted I (%)   

Weighted I (%)   Weighted I (%)   Weighted I (%)   

Sub-Catchment Sub-Catchment Sub-Catchment

∑ Areas   ∑ Areas   ∑ Areas   

Sub-Catchment Sub-Catchment Sub-Catchment
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DESIGN STORMS USED IN SWMM MODEL SIMULATION





MENZIE ENCLAVES SUBDIVISION
PRE-DEVELOPMENT VS POST-DEVELOPMENT ANALYSIS

SIMPLE MODEL



POND

POST-DEVELOPMENT
POST-DEVELOPMENT

POND

POST-DEVELOPMENT
POST-DEVELOPMENT

5-YEAR CHICAGO STORM 4 HRS

100-YEAR CHICAGO STORM 4 HRS



PROJECT: Menzie Enclaves Subdivision - Mississippi Mills

PRE-DEVELOPMENT – POST DEVELOPMENT OUTFALL DISCHARGE

2-YEAR 5-YEAR 100-YEAR

(L/s) (L/s) (L/s)

I/ PRE-DEVELOPMENT

CHICAGO STORM 4-HRS 4.5 67.4 396.6

II/ POST-DEVELOPMENT

CHICAGO STORM 4-HRS CATCHMENT PEAK 261.3 425.0 975.4

CHICAGO STORM 4-HRS OUTFALL PEAK 36.7 64.4 393.4

DIFFERENCE (CHICAGO STORM) 32.2 -3.0 -3.2

POND: BOTTOM ELEV. = 137.00

STORM EVENT  2-Y EVENT  5-Y EVENT  100-Y EVENT

REQUIRED STORAGE VOLUME 241.7 397.0 632.9

MAX. SWEL (SURFACE WATER ELEVATION) 137.74 138.08 138.51

WATER DEPTH IN POND 0.74 m 1.08 m 1.51 m

OUTLET STRUCTURE DESIGN (RECTANGULAR): 

I/ 1 – CIRCULAR ORIFICES  100 mm

CREST ELEV. = 137.00

I/ 2 – CIRCULAR ORIFICES  150 mm

CREST ELEV. = 137.50

ORIFICE COEFFICIENT (0.614 CIRC. 0.616 RECT.) = 0.614

II/ 1 – RECTANGULAR WEIR  0.75 x 0.30 m

CREST INVERT ELEV. = 138.05

DISCHARGE COEFFICIENT = 1.84

III/ CULVERT HDPE

DIAMETER = 525 mm

SLOPE = 0.80%

IV/ SPILLWAY 3.0 x 0.3 m (RECT. WEIR)

CREST INVERT ELEV. = 138.50

DISCHARGE COEFFICIENT = 1.84

Model caracteristics  used in the simulation: (Post development)

Area: 2.6018 ha

Catchment width: 620 m

Imperviousness 46%

Average width: 1.50%

RATIONAL METHOD  2.78*C*I*A

I/ PRE-DEVELOPMENT 115.0 156.0 334.0 C=0.25, C(100y)=0.31, Tc= 15 min

II/ POST-DEVELOPMENT 261.0 354.0 696.0 C=0.54, C(100y)=0.62, Tc= 13 min

HYDROLOGY METHOD

Page 1/1 July 2025

HYDROLOGICAL MODELING AND CATCHMENT PROPERTIES  
Infiltration losses modeled using Horton’s infiltration equation *  
f(t) = fc + (fo – fc)e-k(t)   
Initial infiltration rate: 76.2 mm/hr 
Final infiltration rate: 13.2 mm/hr 
Decay Coefficient: K = 4.14 /hr 
Depression Storage:  
Pervious areas: 4.67 mm 
Impervious areas: 1.57 mm 
N-Pervious: 0.015 
N-Impervious: 0.15 (Post) and 0.20 (Pred) 
Width of catchment:  Catchment width = Area / Longest flow path  
* Default values for the City of Ottawa  



Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis
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Menzie Enclaves Subdivision 
Dry Pond Storage Stages

137.00 0 243.89 0

137.10 0.1 264.77 25.43

137.20 0.2 286.21 52.98

137.30 0.3 308.22 82.70

137.40 0.4 330.78 114.65

137.50 0.5 353.91 148.88

137.60 0.6 377.59 185.46

137.70 0.7 401.84 224.43

137.80 0.8 426.64 265.85

137.90 0.9 452.01 309.78

138.00 1 477.94 356.28

138.10 1.1 504.42 405.40

138.20 1.2 531.47 457.19

138.30 1.3 559.08 511.72

138.40 1.4 587.25 569.04

138.50 1.5 615.98 629.20

138.60 1.6 645.27 692.26

138.70 1.7 675.12 758.28

138.80 1.8 705.53 827.31

Contour 
Elevation 

Depth 
(Head) (m)

Contour 

Area 
(sq.m)

Storage 
Volume 
(cu.m)



  
  

  
  

  
  Pred-Outfall        OUTFALL             136.50    136.50      0.00

Out-Drain           OUTFALL             136.80    137.33      0.00
OUTLET-STR          JUNCTION            137.00    139.80      0.00
-
-----------------------------------------------------------------------------

  m         m        m²
Inflow
ID                  Type             Elevation     Elev.      Area      
External
Node                Element             Invert   Maximum    Ponded    
************
Node Summary
************

Sub-Pred-01               2.60    350.00      0.00    2.5000    -
Sub-Post-1                2.60    620.00     46.00    1.5000    -
------------------------------------------------------------------------
ID                    hectares         m         %         %

Area     Width      Area     Slope
Subbasin                 Total    Equiv.   Imperv.   Average    Raingage
****************
Subbasin Summary
****************

Number of links ........... 5
Number of nodes ........... 5
Number of subbasins ....... 2
Number of rain gages ...... 1
*************
Element Count
*************

Routing Time Step ......... 30.00 sec
Dry Time Step ............. 01:00:00
Wet Time Step ............. 00:05:00
Report Time Step .......... 00:05:00
Antecedent Dry Days ....... 0.0
Ending Date ............... JAN-02-2025 00:00:00
Starting Date ............. JAN-01-2025 00:00:00
Storage Node Exfiltration.. Constant flow
Link Routing Method ....... Hydrodynamic
Infiltration Method ....... Horton
Subbasin Hydrograph Method. EPA SWMM
Flow Units ................ LPS
****************
Analysis Options
****************

  Spillway-Drain      OUTFALL             136.80    138.60      0.00
  Pond                STORAGE             137.00    138.80      0.00
  
  
  ************
  Link Summary
  ************
  Link            From Node       To Node         Element         Length     Slope   Manning's
  ID                                              Type                 m         %   Roughness
  --------------------------------------------------------------------------------------------
  OUTFALL         OUTLET-STR      Out-Drain       CONDUIT           15.0    1.3333      0.0130
  Orif-1          Pond            OUTLET-STR      ORIFICE     
  Orif-2          Pond            OUTLET-STR      ORIFICE     
  Weir-1          Pond            OUTLET-STR      WEIR        
  Weir-2          Pond            Spillway-Drain  WEIR        
  
  
  *********************
  Cross Section Summary
  *********************
  Link             Shape            Depth/        Width        No. of        Cross    Full Flow   
Design
  ID                              Diameter                    Barrels    Sectional    Hydraulic   
Flow
                                                                              Area       Radius   
Capacity
                                         m            m                         m²            m   

  

  
  

496.62
OUTFALL          CIRCULAR           0.53         0.53             1         0.22         0.13

---------
-------------------------------------------------------------------------------------------------

LPS



  
  

  
  

  
  
  
  **************************************************
  EPA SWMM Time of Concentration Computations Report
  **************************************************
  
          Tc = (0.94 * (L^0.6) * (n^0.6)) / ((i^0.4) * (S^0.3))
  
          Where:
  
          Tc = Time of Concentration (min)
          L  = Flow Length (ft)

Continuity Error (%) .....         0.015
Final Stored Volume ......         0.000         0.001
Initial Stored Volume ....         0.000         0.000
Evaporation Loss .........         0.000         0.000
Surface Flooding .........         0.000         0.000
External Outflow .........         0.200         2.003
External Inflow ..........         0.000         0.000
RDII Inflow ..............         0.000         0.000
Groundwater Inflow .......         0.000         0.000
Wet Weather Inflow .......         0.200         2.004
Dry Weather Inflow .......         0.000         0.000
**************************     ---------     ---------
Flow Routing Continuity        hectare-m       Mliters
**************************        Volume        Volume

Continuity Error (%) .....        -0.797
Final Surface Storage ....         0.001         0.271
Surface Runoff ...........         0.200        38.512
Infiltration Loss ........         0.197        37.847
Evaporation Loss .........         0.000         0.000
Total Precipitation ......         0.396        76.023
**************************     ---------       -------
Runoff Quantity Continuity     hectare-m            mm
**************************        Volume         Depth

          n  = Manning's Roughness
          i  = Rainfall Intensity (in/hr)
          S  = Slope (ft/ft)
  
  ----------------------
  Subbasin Sub-Post-1
  ----------------------
  
          Flow length (m):                            41.96
          Pervious Manning's Roughness:             0.15000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (mm/hr):     19.00583
          Impervious Rainfall Intensity (mm/hr):   19.00583
          Slope (%):                                1.50000
          Computed TOC (minutes):                     27.41
  
  -----------------------
  Subbasin Sub-Pred-01
  -----------------------
  
          Flow length (m):                            74.34
          Pervious Manning's Roughness:             0.20000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (mm/hr):     19.00583
          Impervious Rainfall Intensity (mm/hr):   19.00583
          Slope (%):                                2.50000
          Computed TOC (minutes):                     32.89
  
  
  ***********************
  Subbasin Runoff Summary
  ***********************



-------
  Subbasin             Total     Total     Total     Total     Total      Peak       Runoff       
Time of
  ID                Rainfall     Runon     Evap.    Infil.    Runoff    Runoff  Coefficient  
Concentration
                          mm        mm        mm        mm        mm       LPS              days  
hh:mm:ss
  
-------------------------------------------------------------------------------------------------
-------
  Sub-Post-1           76.02      0.00      0.00     25.47     50.76    975.38        0.668    0  
00:27:24
  Sub-Pred-01          76.02      0.00      0.00     50.22     26.26    396.79        0.345    0  
00:32:53
  
-------------------------------------------------------------------------------------------------
-------
  
  
  ******************
  Node Depth Summary
  ******************
  
  -----------------------------------------------------------------------------------------
  Node            Average   Maximum   Maximum   Time of Max     Total     Total   Retention
  ID                Depth     Depth       HGL    Occurrence   Flooded      Time        Time
                 Attained  Attained  Attained                  Volume   Flooded            
                        m         m         m   days  hh:mm     ha-mm   minutes    hh:mm:ss
  -----------------------------------------------------------------------------------------
  OUTLET-STR         0.11      0.49    137.49      0  01:59         0         0     0:00:00
  Out-Drain          0.09      0.35    137.15      0  01:59         0         0     0:00:00
  Pred-Outfall       0.00      0.00    136.50      0  00:00         0         0     0:00:00

  Spillway-Drain     0.00      0.00    136.80      0  00:00         0         0     0:00:00
  Pond               0.57      1.51    138.51      0  01:59         0         0     0:00:00
  
  
  *****************
  Node Flow Summary
  *****************
  
  ------------------------------------------------------------------------------------
  Node                Element     Maximum     Peak      Time of   Maximum Time of Peak
  ID                     Type     Lateral   Inflow  Peak Inflow  Flooding     Flooding
                                   Inflow            Occurrence  Overflow   Occurrence
                                      LPS      LPS  days  hh:mm       LPS  days  hh:mm
  ------------------------------------------------------------------------------------
  OUTLET-STR           JUNCTION      0.00   392.98     0  01:59      0.00
  Out-Drain            OUTFALL       0.00   392.98     0  01:59      0.00
  Pred-Outfall         OUTFALL     396.77   396.77     0  01:50      0.00
  Spillway-Drain       OUTFALL       0.00     1.32     0  01:59      0.00
  Pond                 STORAGE     975.19   975.19     0  01:50      0.00
  
  
  ********************
  Storage Node Summary
  ********************
  
  
-------------------------------------------------------------------------------------------------
----------------------
  Storage Node ID        Maximum     Maximum    Time of Max    Average   Average       Maximum    
Maximum        Total
                          Ponded      Ponded         Ponded     Ponded    Ponded  Storage Node  



Exfiltration  Exfiltrated
                          Volume      Volume         Volume     Volume    Volume       Outflow    
Rate       Volume
                         1000 m³         (%)     days hh:mm    1000 m³       (%)           LPS    
cmm      1000 m³
  
-------------------------------------------------------------------------------------------------
----------------------
  Pond                     0.634          77       0  01:59      0.207        25        394.30    
0.00        0.000
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------
  Outfall Node ID        Flow   Average      Peak
                    Frequency      Flow    Inflow
                          (%)       LPS       LPS
  -----------------------------------------------
  Out-Drain             97.89     66.77    392.98
  Pred-Outfall          30.46    141.19    396.77
  Spillway-Drain         2.37      0.83      1.32
  -----------------------------------------------
  System                43.57    208.80    730.10
  
  
  *****************
  Link Flow Summary
  *****************
  
  
-------------------------------------------------------------------------------------------------
-------------------------------
  Link ID              Element       Time of   Maximum  Length   Peak Flow      Design  Ratio of  

Ratio of       Total  Reported
                       Type        Peak Flow  Velocity  Factor      during        Flow   Maximum  
Maximum        Time  Condition
                                  Occurrence  Attained            Analysis    Capacity   /Design  
Flow  Surcharged
                                  days hh:mm     m/sec                 LPS         LPS      Flow  
Depth     minutes
  
-------------------------------------------------------------------------------------------------
-------------------------------
  OUTFALL              CONDUIT      0  01:59      2.12    1.00      392.98      496.62      0.79  
0.80           0  Calculated     
  Orif-1               ORIFICE      0  01:58                         21.60                        
1.00
  Orif-2               ORIFICE      0  01:59                         46.43                        
1.00
  Weir-1               WEIR         0  01:59                        324.95                        
1.00
  Weir-2               WEIR         0  01:59                          1.32                        
0.03
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  ----------------------------------------------------------------------------
                     --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                          Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Link               Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  ----------------------------------------------------------------------------
  OUTFALL           0.01  0.00  0.00  0.18  0.82  0.00  0.00     1.25   0.0004
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link OUTFALL (49.31%)



Rear Yard Swale Storage Stages  Long. Slope = 1.5%

Depth at CB 
(mm)

Horizontal 
Distance (one 

side) (m)

Volume (one 
side) (m³)

Total Volume 
(symmetric) 

(m³)

0 0.00 0.00 0.00
20 1.33 0.00 0.00
40 2.67 0.00 0.01
60 4.00 0.01 0.03
80 5.33 0.03 0.07

100 6.67 0.07 0.13
120 8.00 0.12 0.23
140 9.33 0.18 0.37
160 10.67 0.27 0.55
180 12.00 0.39 0.78
200 13.33 0.53 1.07
220 14.67 0.71 1.42
240 16.00 0.92 1.84
260 17.33 1.17 2.34
280 18.67 1.46 2.93
300 20.00 1.80 3.60

Rear Yard Swale Storage Stages  Long. Slope = 1.0%

Depth at CB 
(mm)

Horizontal 
Distance (one 

side) (m)

Volume (one 
side) (m³)

Total Volume 
(symmetric) 

(m³)

0 0.00 0.00 0.00
20 2.00 0.00 0.00
40 4.00 0.01 0.01
60 6.00 0.02 0.04
80 8.00 0.05 0.10

100 10.00 0.10 0.20
120 12.00 0.17 0.35
140 14.00 0.27 0.55
160 16.00 0.41 0.82
180 18.00 0.58 1.17
200 20.00 0.80 1.60
220 22.00 1.06 2.13
240 24.00 1.38 2.76
260 26.00 1.76 3.52
280 28.00 2.20 4.39
300 30.00 2.70 5.40
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Regulator 
Diameter 

Minimum Manhole 
Diameter 

Minimum Outlet  
Pipe Diameter 

Minimum 
Clearance 

Model 
Number 

A (mm) A (in.) B (mm) B (in.) C (mm) C (in.) H (mm) H (in.) 

50VHV-1 150 6 600 24 150 6 150 6 

75VHV-1 250 10 600 24 150 6 150 6 

100VHV-1 325 13 900 36 150 6 200 8 

125VHV-2 275 11 900 36 150 6 200 8 

150VHV-2 350 14 900 36 150 6 225 9 

200VHV-2 450 18 1200 48 200 8 300 12 

250VHV-2 575 23 1200 48 250 10 350 14 

300VHV-2 675 27 1600 64 250 10 400 16 

350VHV-2 800 32 1800 72 300 12 500 20 

FLOW REGULATOR TYPICAL INSTALLATION IN CIRCULAR MANHOLE 
FIGURE 4 (MODEL VHV) 



 

FLOW REGULATOR TYPICAL INSTALLATION IN SQUARE MANHOLE 
FIGURE 4 (MODEL VHV) 

Regulator 
Diameter 

Minimum Chamber 
Width 

Minimum Outlet  Minimum 
Clearance Pipe Diameter 

Model 
Number 

A (mm) A (in.) B (mm) B (in.) C (mm) C (in.) H (mm) H (in.) 

50VHV-1 150 6 600 24 150 6 150 6 

75VHV-1 250 10 600 24 150 6 150 6 

100VHV-1 325 13 600 24 150 6 200 8 

125VHV-2 275 11 600 24 150 6 200 8 

150VHV-2 350 14 600 24 150 6 225 9 

200VHV-2 450 18 900 36 200 8 300 12 

250VHV-2 575 23 900 36 250 10 350 14 

300VHV-2 675 27 1200 48 250 10 400 16 

350VHV-2 800 32 1200 48 300 12 500 20 

 

NOTE: In the case of a square manhole, the outlet flow pipe must be centered on the wall to ensure 
enough clearance for the unit. 



STORMCEPTOR®
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Recommended Stormceptor EFO Model: EFO8
Estimated Net Annual Sediment (TSS) Load Reduction (%): 85

Project Name: Menzie Subdivision - 2.69 ha

Project Number: 123

Designer Name: M Mabrouk

Designer Company: Engineer

Designer Email: eng.services.ca@gmail.com

Designer Phone: 613-986-9170

EOR Name:  

EOR Company:
EOR Email:
EOR Phone:

Province: Ontario

City: Mississippi Mills

Nearest Rainfall Station: OTTAWA CDA RCS

Climate Station Id: 6105978

Years of Rainfall Data: 20

Net Annual Sediment 
(TSS) Load Reduction 

Sizing Summary
Stormceptor 

Model
TSS Removal 
Provided (%)

EFO4 63
EFO6 77
EFO8 85

EFO10 90
EFO12 95

Oil / Fuel Spill Risk Site? Yes

Upstream Flow Control? Yes
Upstream Orifice Control Flow Rate to Stormceptor (L/s): 156.00

Peak Conveyance (maximum) Flow Rate (L/s): 

Site Sediment Transport Rate (kg/ha/yr):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 52.09

Runoff Coefficient 'c': 0.60

Drainage Area (ha): 2.690

% Imperviousness: 50.00

Particle Size Distribution: Fine

Target TSS Removal (%): 80.0

Site Name: Menzie Subdivision

Water Quality Runoff Volume Capture (%): > 90

01/21/2023
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THIRD-PARTY TESTING AND VERIFICATION
►Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology 
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have 
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and 
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV) 
protocol.

PERFORMANCE
►Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals, 
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute 
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive 
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously 
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream 
waterways. 

PARTICLE SIZE DISTRIBUTION (PSD)
►The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced 
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing. 
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably 
representative of the particle size fractions found in typical urban stormwater runoff.
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Upstream Flow Controlled Results

Rainfall 
Intensity
(mm / hr)

Percent 
Rainfall 

Volume (%)

Cumulative 
Rainfall Volume 

(%)

Flow Rate 

(L/s)

Flow Rate 
(L/min)

Surface 
Loading Rate 

(L/min/m²)

Removal 
Efficiency 

(%)

Incremental 
Removal (%)

Cumulative 
Removal 

(%)
0.5 8.6 8.6 2.24 135.0 29.0 100 8.6 8.6

1 20.3 29.0 4.49 269.0 57.0 100 20.3 29.0

2 16.2 45.2 8.97 538.0 115.0 95 15.3 44.3

3 12.0 57.2 13.46 808.0 172.0 87 10.4 54.7

4 8.4 65.6 17.95 1077.0 229.0 82 6.9 61.6

5 5.9 71.6 22.43 1346.0 286.0 79 4.7 66.4

6 4.6 76.2 26.92 1615.0 344.0 77 3.5 69.9

7 3.1 79.3 31.41 1885.0 401.0 74 2.3 72.2

8 2.7 82.0 35.90 2154.0 458.0 72 2.0 74.1

9 3.3 85.3 40.38 2423.0 516.0 69 2.3 76.4

10 2.3 87.6 44.87 2692.0 573.0 66 1.5 77.9

11 1.6 89.2 49.36 2961.0 630.0 64 1.0 78.9

12 1.3 90.5 53.84 3231.0 687.0 64 0.8 79.8

13 1.7 92.2 58.33 3500.0 745.0 64 1.1 80.9

14 1.2 93.5 62.82 3769.0 802.0 63 0.8 81.7

15 1.2 94.6 67.30 4038.0 859.0 63 0.7 82.4

16 0.7 95.3 71.79 4307.0 916.0 62 0.4 82.8

17 0.7 96.1 76.28 4577.0 974.0 62 0.5 83.3

18 0.4 96.5 80.76 4846.0 1031.0 61 0.2 83.5

19 0.4 96.9 85.25 5115.0 1088.0 60 0.2 83.8

20 0.2 97.1 89.74 5384.0 1146.0 58 0.1 83.9

21 0.5 97.5 94.23 5654.0 1203.0 57 0.3 84.1

22 0.2 97.8 98.71 5923.0 1260.0 56 0.1 84.3

23 1.0 98.8 103.20 6192.0 1317.0 54 0.5 84.8

24 0.3 99.1 107.69 6461.0 1375.0 53 0.1 85.0

25 0.0 99.1 112.17 6730.0 1432.0 51 0.0 85.0

30 0.9 100.0 134.61 8076.0 1718.0 43 0.4 85.4

35 0.0 100.0 156.00 9360.0 1991.0 37 0.0 85.4

40 0.0 100.0 156.00 9360.0 1991.0 37 0.0 85.4

45 0.0 100.0 156.00 9360.0 1991.0 37 0.0 85.4

Estimated Net Annual Sediment (TSS) Load Reduction = 85 %
Climate Station ID: 6105978 Years of Rainfall Data: 20
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RAINFALL DATA FROM OTTAWA CDA RCS RAINFALL STATION

INCREMENTAL AND CUMULATIVE TSS REMOVAL 
FOR THE RECOMMENDED STORMCEPTOR® MODEL
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Maximum Pipe Diameter / Peak Conveyance
Stormceptor 

EF / EFO Model Diameter Min Angle Inlet / 
Outlet Pipes

Max Inlet Pipe 
Diameter 

Max Outlet Pipe 
Diameter 

Peak Conveyance 
Flow Rate 

(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15

EF6 / EFO6 1.8 6 90 914 36 914 36 990 35

EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60

EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100

EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

►Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated 
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit 
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV 
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional 
bypass structures, piping, and installation expense.

SCOUR PREVENTION AND ONLINE CONFIGURATION   

DESIGN FLEXIBILITY
►Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe 
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure, 
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.  

OIL CAPTURE AND RETENTION
►While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has 
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is 
recommended for sites where oil capture and retention is a requirement.   
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INLET-TO-OUTLET DROP 
Elevation differential between inlet and outlet pipe inverts is dictated by the angle 
at which the inlet pipe(s) enters the unit.
0° - 45° :  The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45° - 90° :  The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS    
The head loss through Stormceptor EF is similar to that of a 60-degree bend 
structure. The applicable K value for calculating minor losses through the unit is 1.1. 
 For submerged conditions the applicable K value is 3.0.  

Pollutant Capacity

Stormceptor  
EF / EFO

Model 
Diameter 

Depth (Outlet 
Pipe Invert to 
Sump Floor) 

Oil Volume 
Recommended 

Sediment 
Maintenance Depth * 

Maximum 
Sediment Volume *  Maximum 

Sediment Mass ** 

(m) (ft) (m) (ft) (L) (Gal) (mm) (in) (L) (ft³) (kg) (lb)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750

EF10 / EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 / EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875

*Increased sump depth may be added to increase sediment storage capacity 
** Average density of wet packed sediment in sump = 1.6 kg/L (100 lb/ft³ ) 

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

www.imbriumsystems.comPage 6info@imbriumsystems.com

http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef


PART 1 – GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS) device 
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO 
14034 Environmental Management – Environmental Technology Verification (ETV). 

1.2 REFERENCE STANDARDS & PROCEDURES

          ISO 14034:2016 Environmental management – Environmental technology verification (ETV)

          Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of 
          Oil-Grit Separators
 
1.3 SUBMITTALS 
  
          1.3.1     All submittals, including sizing reports & shop drawings, shall be submitted upon request with each 
          order to the contractor then forwarded to the Engineer of Record for review and acceptance.  Shop drawings 
          shall detail all OGS components, elevations, and sequence of construction.

          1.3.2     Alternative devices shall have features identical to or greater than the specified device, including: 
          treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage volume.

          1.3.3     Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product
          substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives
          or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on the 
          exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of Record.  

PART 2 – PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of 
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage 
capacity shall be as follows:

          2.1.1            4 ft (1219 mm) Diameter OGS Units:          1.19 m³ sediment  /  265 L oil

                              6 ft (1829 mm) Diameter OGS Units:          3.48 m³ sediment  /  609 L oil

                              8 ft (2438 mm) Diameter OGS Units:          8.78 m³ sediment  /  1,071 L oil

                              10 ft (3048 mm) Diameter OGS Units:        17.78 m³ sediment  /  1,673 L oil

                              12 ft (3657 mm) Diameter OGS Units:        31.23 m³ sediment  /  2,476 L oil

PART 3 – PERFORMANCE & DESIGN

3.1 GENERAL
 
The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental 
management – Environmental technology verification (ETV).  The OGS stormwater quality treatment device shall 

STANDARD PERFORMANCE SPECIFICATION FOR
 “OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREATMENT DEVICE
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remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these 
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during 
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering 
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to 
the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a 
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the 
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device. 
Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by 
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from 
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian 
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:
  

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on 
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol, 
ranging 40 L/min/m² to 1400 L/min/m², and as stated in the ISO 14034 ETV Verification Statement for the OGS 
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m² and 1400 L/min/m² shall be 
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40 
L/min/m² shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m². No extrapolation 
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40 
L/min/m².

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of 
1400 L/min/m² shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m², and shall 

be calculated using a simple proportioning formula, with 1400 L/min/m² in the numerator and the higher surface 
loading rate in the denominator, and multiplying the resulting fraction times the sediment removal efficiency at 
1400 L/min/m².

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 2.1.  

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in 
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.  

          3.3.1     To be acceptable for on-line installation, the OGS device must demonstrate an average scour test 
          effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m².

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid 
Re-entrainment Simulation Testing in accordance with the Canadian ETV Program’s Procedure for Laboratory 
Testing of Oil-Grit Separators, with results reported within the Canadian ETV or ISO 14034 ETV verification. This re-
entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a 
surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to 
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assess whether light liquids captured after a spill are effectively retained at high flow rates.

          3.4.1     For an OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
          occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
          results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates 
          (ranging 200 L/min/m² to 2600 L/min/m²) in accordance with the Light Liquid Re-entrainment Simulation Testing
          within the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. However, an
          OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
          screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
          not be expected to retain light liquids such as oil and fuel.
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INSTALLATION NOTES
A.  ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE

SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE SPECIFIED BY
ENGINEER OF RECORD.

B.  CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH
CAPACITY TO LIFT AND SET THE STRUCTURE (LIFTING CLUTCHES PROVIDED)

C.  CONTRACTOR WILL INSTALL AND LEVEL THE STRUCTURE, SEALING THE JOINTS,
LINE ENTRY AND EXIT POINTS (NON-SHRINK GROUT WITH APPROVED
WATERSTOP OR FLEXIBLE BOOT)

D.  CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT THE DEVICE
FROM CONSTRUCTION-RELATED EROSION RUNOFF.

E.  DEVICE ACTIVATION, BY CONTRACTOR, SHALL OCCUR ONLY AFTER SITE HAS
BEEN STABILIZED AND THE STORMCEPTOR UNIT IS CLEAN AND FREE OF
DEBRIS.

FOR SITE SPECIFIC DRAWINGS PLEASE CONTACT YOUR LOCAL STORMCEPTOR REPRESENTATIVE.
SITE SPECIFIC DRAWINGS ARE BASED ON THE BEST AVAILABLE INFORMATION AT THE TIME.  SOME
FIELD REVISIONS TO THE SYSTEM LOCATION OR  CONNECTION PIPING MAY BE NECESSARY BASED
ON AVAILABLE SPACE OR SITE CONFIGURATION REVISIONS.  ELEVATIONS SHOULD BE MAINTAINED
EXCEPT WHERE NOTED ON BYPASS STRUCTURE (IF REQUIRED).

STANDARD DETAIL
NOT FOR CONSTRUCTION

STRUCTURE ID

WATER QUALITY FLOW RATE (L/s)
PEAK FLOW RATE (L/s)
RETURN PERIOD OF PEAK FLOW (yrs)
DRAINAGE AREA (HA)

PIPE DATA: I.E. MAT'L DIA
INLET #1
INLET #2
OUTLET

SITE SPECIFIC DATA REQUIREMENTS

DRAINAGE AREA IMPERVIOUSNESS (%)

* PER ENGINEER OF RECORD

SLOPE % HGL

STORMCEPTOR MODEL

DRAWING NOT TO BE USED FOR CONSTRUCTION

*

*

*
*
*

*

EFO8

*
*
* *

*
* *

*
* *

*
* *

*
*

GENERAL NOTES:
* MAXIMUM SURFACE LOADING RATE (SLR) INTO LOWER CHAMBER THROUGH

DROP PIPE IS 1135 L/min/m2 (27.9 gpm/ft2) FOR STORMCEPTOR EF8 AND 535
L/min/m2 (13.1 gpm/ft2) FOR STORMCEPTOR EFO8 (OIL CAPTURE
CONFIGURATION).

1. ALL DIMENSIONS INDICATED ARE IN MILLIMETERS (INCHES) UNLESS
OTHERWISE SPECIFIED.

2. STORMCEPTOR STRUCTURE INLET AND OUTLET PIPE SIZE AND ORIENTATION
SHOWN FOR INFORMATIONAL PURPOSES ONLY.

3. UNLESS OTHERWISE NOTED, BYPASS INFRASTRUCTURE, SUCH AS ALL
UPSTREAM DIVERSION STRUCTURES, CONNECTING STRUCTURES, OR PIPE
CONDUITS CONNECTING TO COMPLETE THE STORMCEPTOR SYSTEM SHALL BE
PROVIDED AND ADDRESSED SEPARATELY.

4. DRAWING FOR INFORMATION PURPOSES ONLY.  REFER TO ENGINEER'S
SITE/UTILITY PLAN FOR STRUCTURE ORIENTATION.

5. NO PRODUCT SUBSTITUTIONS SHALL BE ACCEPTED UNLESS SUBMITTED 10
DAYS PRIOR TO PROJECT BID DATE, OR AS DIRECTED BY THE ENGINEER OF
RECORD.

HYDROCARBON STORAGE REQ'D (L) *
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Project: MENZIE ENCLAVES SUBDIVISION

ALMONTE MISSISSIPPI MILLS, ONTARIO

STORM SEWER DESIGN CALCULATION SHEET (RATIONAL METHOD)

Return frequency = 5 years

1 2 3 4 5  7 8 9 10 11 12 13 14 15 16 17 18 19 20

From To

2.78 AR 2.78 AR (min) (mm/hr) (m3/s) (mm) (mm) % (m) (m3/s) (m/s) (min) %

WEST COLLECT. Street A 101 103 A1 0.0760 0.60 0.13 0.13 10.00 104.2 0.013 300 305 DR35 0.42 40.7 0.065 0.90 0.76 20%

A2 0.0912 0.60 0.15 0.28
A3 0.1047 0.72 0.21 0.49
A4 0.1316 0.45 0.16 0.65
A7 0.0483 0.45 0.06 0.71

A5 0.1708 0.60 0.28 1.00
A6 0.1188 0.72 0.24 1.24

A8 0.1619 0.45 0.20 1.44
A9 0.1267 0.60 0.21 1.65
A10 0.0871 0.45 0.11 1.76
A11 0.0922 0.66 0.17 1.93

EAST COLLECT. A14 0.0274 0.72 0.05 0.05
A17 0.1324 0.45 0.17 0.22

A15 0.0882 0.72 0.18 0.40
A16 0.1019 0.60 0.17 0.57
A18 0.0952 0.45 0.12 0.69
A21 0.2595 0.45 0.32 1.01
A22 0.0894 0.45 0.11 1.12

AT MH 109 FLOW FROM MH 107 AND MH115 3.05 13.42 89.0 0.272

A12 0.0986 0.60 0.16 3.22
A13 0.0683 0.66 0.13 3.34
A19 0.1224 0.72 0.24 3.59
A20 0.1609 0.60 0.27 3.85

Total (ha): 2.4535 Total (m): 620.7

A23: Pond area

A24, A25 and A26 to be included in the Adelaide St storm sewer

Definitions: Notes: Hydraulic Design

Q = Peak Flow in Litres per Second (L/s) 1- Manning formula used to calculate flow capacities Roughness coefficient (n) in Manning equation: 
Q = 2.78 *A*I*R ,  where 2- Hydraulic Toolbox software was used to calculate capacities and depths of flows PVC Pipe (DR35): n = 0.013
Q = Peak Flow in Litres per Second (L/s) 3- No projected carryover flow from east and west sides of the property Concrete Pipe: n = 0.013
A = Areas in hectares (ha) 4- Minimum Tc is 10 min as per Ottawa Design Guidelines Concrete Culvert (smooth): n= 0.013
I = Rainfall Intensity (mm/h) 5- Minimum permissible velocity in sewer: 0.76 m/s Grassed Channel:  n=0.035

R= Runoff Coefficient Qfull = 23.976 x D8/3 x S 1/2 (for n = 0.013, D in metres)

Full flow velocity: Vfull = 30.527 x D2/3 x S1/2 (for n = 0.013, D in metres)

Rainfall Intensity Curves for Ottawa: 

5 year rainfall intensity:        I5    = (998.071)/(( Tc +6.053)
0.814

)

25 year rainfall intensity:      I25    = (1402.884)/(( Tc +6.018)
0.819)

50 year rainfall intensity:   I50  = (1569.58)/(( Tc +6.014)
0.82

)

100 year rainfall intensity:   I100  = (1735.688)/(( Tc +6.014)
0.82

)

9.9 0.069 0.95 0.17 33%0.023 300 305 DR35 0.47Street A 113 115 10.00 104.2

72%

Street A 107 109 12.02 94.6 0.182 525 533 Conc. 0.30 92.1 0.245 1.10 1.40 74%

Street A 105 107 11.86 95.3 0.118 450 457 Conc. 0.30 9.9 0.163 0.99 0.17

JUNC. JUNC.

Length
Pipe 

Capacity Qf 

Full Flow 

Velocity Vf 
Time of Flow

Slope  
s

0.072 375 381 DR35 0.30

Qp / Qf   

LOCATION RUNOFF FLOW SEWER DESIGN

Street Name
Catch
ment

Indiv Area 

(ha)

Indiv R 

(See 

tables)

Indiv. Accum.
Time of 
Conc.

Rainfall 
Intensity

Peak Flow 
Qp

Pipe Nominal 
Dia. 

Pipe Actual 
Int. Dia. Type 

of Pipe

Street A 103 105 10.76 100.4 58.1 0.100 0.88 1.10 71%

Street A 115 109 10.17 103.3 0.116 450 457 Conc. 0.30 65.1 0.163 0.99 1.09 71%

Street A 109
111 

(POND)
13.42 89.0 0.343 600 610 Conc. 0.30 16.9 0.351 1.20 0.23 98%

Page 1 June 2025
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