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 WATER SUPPLY SERVICING 

A.1 DOMESTIC WATER DEMAND ESTIMATE 

  



3856, 3866, and 3876 Navan Road  - Domestic Water Demand Estimates
 - Based on Site Plan by Temprano & Young Architects Inc.

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

Church & Service Building 2,431 28,000 4.7 0.08 7.1 0.12 12.8 0.21

Total Site : 4.7 0.08 7.1 0.12 12.8 0.21

1
2

Water demand criteria used to estimate peak demand rates for institutional areas are as follows:
     maximum day demand rate = 1.5 x average day demand rate
     peak hour demand rate = 1.8 x maximum day demand rate

Max Day Demand 3 Peak Hour Demand 3Building ID Area              
(m2)

Daily Rate of 
Demand  

(L/m2/day)

Avg Day Demand 2 Population

W:\active\1 planning_landscape\1604 Projects\160410200_3856, 3866 and 3876 Navan Road\design\analysis\WTR\2018-10-19_Demand-Institutional.xlsx, Demands2/7/2019
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A.2 FIRE FLOW REQUIREMENTS PER FUS  



Fire Flow Calculations as per Ontario Building Code (Appendix A)

Job# 1604-01122 Designed by: TKR
Date 14-Feb-19 Checked by: KLS

Q = KVStot

Q = Volume of water required  (L)
V = Total building volume (m3)
K = Water supply coefficient from Table 1
Stot = Sotal of spatial coefficeint values from property line exposures on all sides as obtained from the formula

Stot =1.0 + [Sside1 + Sside2 + Sside3 + Sside4]

Type of construction Building 
Classification

Water Supply 
Coefficient

Non-Combustible without 
Fire-Resistance Ratings

A-2, B-1, B-2, B-3, 
C, D

16

Area of one floor 
(m2)

number of floors height of ceiling 
(m)

Total Building Volume 
(m3)

1000 1 11 11,000

Side Exposure 
Distance (m) Spatial Coefficient

Total Spatial 
Coeffiecient

North 52 0
East 7 0.3

South 0 0
West 52 0

Established Fire 
Safety Plan?

Reduction in 
Volume (%)

Total Volume 
Reduction

yes 30% 30%

Total Volume 'Q' (L)
160,160

Minimum Required 
Fire Flow (L/min)

4,500

Assumed established fire safety plan for church
Avg height of church 11.0m

*NOTE: South spatial coefficient reduced to 0 as the south exterior building wall maintains a 
fire rating of 2.0h or more and has no unprotected openings.

1

2

3

1.3

4

5



Fire Flow Calculations as per Ontario Building Code 2006 (Appendix A)

Job# 1604-01122 Designed by: TKR
Date 14-Feb-19 Checked by: KLS

Q = KVStot

Q = Volume of water required  (L)
V = Total building volume (m3)
K = Water supply coefficient from Table 1
Stot = Sotal of spatial coefficeint values from property line exposures on all sides as obtained from the formula

Stot =1.0 + [Sside1 + Sside2 + Sside3 + Sside4]

Type of construction Building 
Classification

Water Supply 
Coefficient

Non-Combustible without 
Fire-Resistance Ratings

A-2, B-1, B-2, B-3, 
C, D

16

Area of one floor 
(m2)

number of floors height of ceiling 
(m)

Total Building Volume 
(m3)

920 1 6 5,520

Side Exposure 
Distance (m) Spatial Coefficient

Total Spatial 
Coeffiecient

North 0 0
East 28 0

South 7.5 0.25
West 20 0

Established Fire 
Safety Plan?

Reduction in 
Volume (%)

Total Volume 
Reduction

no 0% 0%

Total Volume 'Q' (L)
110,400

Minimum Required 
Fire Flow (L/min)

3,600

Based on fire separation as provided on the site plan
Average height of 6.0m assumed.

*NOTE: North spatial coefficient reduced to 0 as the north exterior building wall maintains a 
fire rating of 2.0h or more and has no unprotected openings.

1.25

1

2

3

5

4
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A.3 BOUNDARY CONDITIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
BOUNDARY CONDITIONS  

 
Boundary Conditions For: 3856, 3866 and 3876 Navan Rd  

Date of Boundary Conditions: 2018-Aug-23 

Provided Information:  

Scenario Demand 
L/min L/s 

Average Daily Demand 15.0 0.3 
Maximum Daily Demand 22.8 0.4 
Peak Hour 40.8 0.7 
Fire Flow #1 Demand 6,000 100.0 

 

Number of Connections: 1 

Location: 

 

 



 
BOUNDARY CONDITIONS  

 
Results: 

Connection #: 1 

Demand Scenario Head (m) Pressure1 (psi) 

Maximum HGL 130.7 63.2 

Peak Hour 126.8 57.6 

Max Day Plus Fire (6,000) 
L/min 

125.3 55.5 

 
1Elevation: 86.260 m 

Notes: 

1) As per the Ontario Building Code in areas that may be occupied, the static pressure at any 
fixture shall not exceed 552 kPa (80 psi.) Pressure control measures to be considered are as 
follows, in order of preference: 

a) If possible, systems to be designed to residual pressures of 345 to 552 kPa (50 to 80 psi) in all 
occupied areas outside of the public right-of-way without special pressure control equipment. 

b)  Pressure reducing valves to be installed immediately downstream of the isolation valve in the 
home/ building, located downstream of the meter so it is owner maintained. 

 

Disclaimer 
The boundary condition information is based on current operation of the city water distribution 
system. The computer model simulation is based on the best information available at the time. 
The operation of the water distribution system can change on a regular basis, resulting in a 
variation in boundary conditions. The physical properties of watermains deteriorate over time, 
as such must be assumed in the absence of actual field test data. The variation in physical 
watermain properties can therefore alter the results of the computer model simulation. Fire Flow 
analysis is a reflection of available flow in the watermain; there may be additional restrictions 
that occur between the watermain and the hydrant that the model cannot take into account.  
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A.4 HYDRAULIC MODEL ANALYSIS 

  



Hydraulic Model Results - Average Day Analysis

Junction Results

Demand Elevation Head
 (L/s)  (m)  (m)  (psi) (Kpa)

2 0.00 86.70 133.50 66.53 458.71
3 0.08 86.20 133.50 67.24 463.61

Pipe Results

Length Diameter Flow Velocity 
(m) (mm) (L/s) (m/s)

3 7001 2 325 155 100 0.08 0
4 2 3 60 204 110 0.08 0

Hydraulic Model Results -Peak Hour Analysis

Junction Results

Demand Elevation Head
 (L/s)  (m)  (m)  (psi) (Kpa)

2 0.00 86.70 128.50 59.42 409.69
3 0.21 86.20 128.50 60.13 414.58

Pipe Results

Length Diameter Flow Velocity 
(m) (mm) (L/s) (m/s)

3 7001 2 325 155 100 0.21 0.01
4 2 3 60 204 110 0.21 0.01

Hydraulic Model Results -Fire Flow Analysis 

Static 
Demand

Static 
Head

Fire-Flow 
Demand

Available 
Flow at 
Hydrant

 (L/s)  (psi) (Kpa)  (m)  (L/s)  (psi) (Kpa)  (L/s)  (psi) (Kpa)
2 0.00 54.87 378.32 125.30 75 -16.00 -110.32 51.10 20 137.90
3 0.12 55.58 383.21 125.30 75 -18.17 -125.28 50.68 20 137.90

ID
Pressure

ID From Node To Node Roughness

ID
Static Pressure Residual Pressure

Available Flow 
Pressure

ID
Pressure

ID From Node To Node Roughness
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A.5 WATER STORAGE TANK  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WARNING !    IMPROPER INSTALLATION ESPECIALLY IN UNSTABLE SOILS CAN RESULT IN THE STRUCTURAL FAILURE OF THIS PRODUCT 9 May, 2008

TYPICAL PRECAST FIRE WATER RESERVOIR

 Concrete:  35 MPa at 28 Days, 5 to 8% Air Entrainment.

 CONSTRUCTION DETAILS

 FEATURES
•  Draft pipe and vent are steel pipe sized to suit, hot dip galvanized after fabrication.
• Vent pipe incorporates a stainless steel insect screen.
• Precast concrete access riser with frame and hinged, drip proof and lockable cover. 
• Aluminum ladder rungs to the floor.
• Draft pipe draws from 75 mm above tank floor.
• Typical tank capacities from 25,000 to 114,000 Litres.
• For more capacity special fittings can be provided to connect any number of tanks
 in series.
• Contact the factory for optional cross connection and ventilation configurations.

900
Typ

600

900
Typ

Grade

760 Typical 
Cover

N. P. Thread

Reservoir

TYPICAL APPURTENANCE DETAILS

TYPICAL SERIES CONNECTION

Dimensions in mm
                    N.T.S.

Wet Connections at Floor

Vent Pipe In Each Tank



WARNING !    IMPROPER INSTALLATION ESPECIALLY IN UNSTABLE SOILS CAN RESULT IN THE STRUCTURAL FAILURE OF THIS PRODUCT 9 May, 2009

For recommended installation procedures refer to Wilkinson 
Installation Guidelines and Lifting and Assembly Instructions.

Reinforcing:

 Concrete:  35 MPa at 28 Days, 5 to 8% Air Entrainment.

     Weight:       Top Section  22,000 kg
      Bottom Section  22,000 kg
 Total  44,000 kg

 15 M bars at 250 mm centres each way in walls, roof and floor.  
  Eight extra 15 M bars around each roof access opening.
 Minimum cover over reinforcing steel - 25 mm.

Actual Capacity:  19,277 Litres Per Vertical Metre.
 50,120 Litres to Underside of Roof.
 46,265 Litres to Invert of Inlet.

NOTES

Dimensions in mm
                    N.T.S.

 CONSTRUCTION DETAILS *

Commensurate with a 1.2 Metre burial over the top slab in firm soil away from any area of vehicular traffic.
  

*

50,000 LITRE PRECAST WASTEWATER HOLDING TANK    MODEL  H50.1S    

  1. Large 685 mm diameter roof access openings facilitate tank maintenance.  
 Unless otherwise specified/ordered this tank will be shipped with 840 mm 
 diameter concrete hatch covers.  Please note that each cover weighs 
 approximately 125 kg and must be handled only with suitable mechanical 
 lifting equipment.  Please see Access Riser section for available options.
  2. Close tolerance of tongue and groove joint and fibrous mastic sealant 
 ensures a solid structural and watertight seal.  Primer and Mastic Band   
 are supplied with each tank for application to the external surface of 
 the  tank over the joint between sections.  This band is to be applied by
 the installing contractor.  
  3.  Flexible watertight inlet pipe connector to accommodate 150 mm 
 diameter PVC pipe.  
  4.  Top section lifting points four places.
  5. Bottom section lifting points four places.
  6. Knockout suitable to accommodate a flexible, watertight pipe connector   
 for 150 or 200 mm diameter PVC pipe.

This Tank Is Available With:
   •  Aluminum ladder rungs to the floor. Consult with the factory as to how          
      this will effect the size and location of the access opening.
   •  Mechanical connection of the tank sections to enhance water tightness 
       and resistance to frost heave.

14 April 2011
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     WASTEWATER SERVICING  

B.1 SANITARY DEMAND 
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1.0 INTRODUCTION

1.1 Terms of Reference

Paterson Group Inc. (Paterson) was retained by Stantec Consulting Ltd. to carry out a

preliminary site assessment to determine the adequacy of the subject property to

support a private onsite sewage system.  The objective of this assessment is to

demonstrate that the proposed development can be serviced by an onsite sewage

system which is designed in conformance with the pertinent regulations.  These works

are being carry out in support of a rezoning application.     

   

The following report has been prepared specifically and solely for the aforementioned

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

pertaining to the onsite sewage system for the subject development as understood at

the time of writing this report.

1.2 Background

The proposed development will be located on three (3) parcels of land having civic

addresses of 3856, 3866 and 3876 Navan Road, Ottawa.  The legal description of

these parcel is Part 1, Part 2, and Part 3 of Plan 4R-26690 located on Part of Lot 7,

Concession 11 in the former Township of Cumberland, now in the City of Ottawa.  It is

being proposed to merge these properties to create a single property, hereafter referred

to as the subject property.

It is being proposed to construct a church on the subject site along with the associated

parking areas and onsite services.  The site is located in an area of the city where

municipal water is available however, no municipal sanitary or storm services are

available.  As such, it is being proposed that the development be serviced by a private

onsite sewage system. 

2.0 SITE DESCRIPTION

2.1 Surface Conditions

The subject property is approximately 1.42 ha. in size.  The property is vacant of any

structures and is mostly grass covered.  The property fronts onto Navan Road and the

existing grades along the front property line of the site are located approximately 1 m

below the road grade.  The site is relatively flat sloping gently downwards from the east

property line to the west.  
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2.2 Subsurface Conditions

A subsurface investigation was carried out on the subject lands by LRL Associates Ltd.

(LRL) in support of the  severance application to create the three land parcels.  These

works were carried out in May, 2012, the results of which are recorded in LRL File Ref.

No. 120289, dated August 29, 2012.

Based on the findings of the LRL investigation, the subsoil profile underlying the site

consists of topsoil followed by sand.  Clay was encountered below the sand stratum at

approximately 2.6 m to 2.9 m depth, at some of the test locations.  The results of the

sieve analysis carried out on samples of the sand deposit indicate that the sand

consists of a poorly graded fine sand (SP).  The total overburden thickness is estimated

to be in excess of 24 m.

Groundwater was encountered in the sand stratum at approximately 0.8 m to 1.1 m

below the ground surface at the time of the LRL field investigation. 

3.0 SEWAGE SYSTEM DESIGN

3.1 General Development Constraints

The proposed development will be serviced by a municipal water supply and a private

onsite sewage system.  The property is surrounded mostly by low density residential

dwellings and agricultural lands.  There are no special constraints warranted for the

proposed development serviced by a private sewage system other than those related

to the regulatory requirements under Part 8 of the Ontario Building Code (OBC). 

3.2 Estimate of Daily Sewage Flow

The wastewater generated by the proposed church will be of domestic quality,

consisting primarily of grey water and blackwater uses generated by the washroom

facilities.  An occupancy type of analysis is considered to be best suited for estimating

the total daily design sanitary sewage flow (TDDSSF) for a facility of this nature.

The weekend sewage flows for the church are expected to vary significantly from the

weekday sewage flows.  Considering the large fluctuation in the weekly flows it is

recommended that the proposed sewage system incorporate a balancing tank system

to even out the daily sewage flow to the leaching bed throughout the week.  In doing

so, the area requirements for the leaching bed are reduced. 
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Based on the proposed occupancy of the church the TDDSSF, calculated in

accordance with Table 8.2.2.3.B of the OBC, is listed below.

SUMMARY OF ESTIMATED TOTAL DAILY DESIGN SEWAGE SYSTEM FLOW

Building Use Flow Generator Weekday Flow

(L/day)

Weekend Flow

(L/day)

Main Church 382 seats @ 8 L/seat - 3056

Chapel 200 seats @ 8 L/seat 1600 -

Classrooms(1) 10 of 10 students for 4 hr

max. @ 30 L/student per 8hr

- 1500

Multi Purpose

Hall(2)

260 seats max. @ 8L/seat 1600 2080

Guest Rooms(3) 2 rooms @200 L ea. 400 400

Employees 6 @ 75 L ea. 450 450

ESTIMATED TDDSSF 4050 7486

(1) Classrooms are used for Sunday school and are comprised of 5 to 10 students for 2 hour duration only.

(2) Multi Purpose Hall is used by the congregation only typically after main church service.

(3) Guest rooms are used periodically for visiting priests.

The TDDSSF for the proposed church is estimated to be approximately 7,500 L.

Sewage systems having a design daily sewage flow of 10,000 L or less are regulated

under Part 8 of the Ontario Building Code (OBC).  The regulatory authority for Part 8

of OBC in the City of Ottawa is the Ottawa Septic System Office (OSSO).

Considering the large fluctuation in the weekday and weekend sewage flows, it is

recommended that the sewage system design incorporate a balancing tank, with a time

controlled pumping system, to balance/even out the daily flow applied to the leaching

bed.  With the use of a balancing system, the septic tankage should be sized for the

peak daily flow of 7,500 L and the leaching bed can be sized for a daily flow of 5,000 L.
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3.3 Preliminary Sewage System Design Concept

While the detailed engineering design works have not yet commenced for the design

of the sewage system, a preliminary sewage system layout concept has been

prepared.  The purpose of this drawing is to illustrate that a sewage system can be

accommodated on the subject site which meets all the pertinent regulatory sizing and

separation criteria. Reference should be made to the attached Conceptual Sewage

System Layout Plan, Drawing No. PH3209-1.  The client should be aware that the

attached concept drawing is preliminary only and the final location of the sewage

system components and  leaching bed area may vary depending on the final grading

and site layout plan for the development and the results of a site specific investigation.

For preliminary purposes the sizing criteria for a Class 4 sewage system with a

conventional absorption trench style leaching bed has been used.  This type of

leaching bed requires the greatest footprint of all the OBC approved styles of beds.

Other types of Class 4 sewage systems, such as tertiary wastewater treatment

systems, could potentially be used at this site and would require a significantly reduced

area. 

The upper soil stratum underlying the subject site consists of a sand having an

estimated saturated hydraulic conductivity of the order of 10-3 to 10-4 cm/sec, with

corresponding percolation time (T-time) of less than 15 mins/cm.  As such, the in situ

sand layer underlying the site is considered to be suitable for a native mantle

associated with a fill-based Class 4 leaching bed system.

A Class 4 septic tank sewage system with a partially raised absorption trench style

leaching bed can be installed to service the proposed church.  The leaching bed will

be required to be partially raised to meet the specified OBC separation distance from

the water table.  The minimum length of distribution pipe required for the leaching bed

is determined by the formula QT/200, where “Q” is the design sewage flow and “T” is

the percolation rate of the leaching bed fill.  Based on the design sewage flow of 5,000

L/day, a minimum distribution pipe length of 200 m would be required, assuming the

percolation rate of the imported leaching bed fill used is 8 min/cm.  By way of example,

a conventional absorption trench style leaching bed may consist of 2 cells of 6 runs of

17 m length each, having a total distribution pipe length of 204 m. The surficial sand

stratum underlying the site will serve as a native mantle.

As it can be seen on the Conceptual Sewage System Layout Plan a leaching bed, as

described above, can be easily accommodated on the subject site and meet all the

regulatory separation distances.
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  STORMWATER MANAGEMENT 

C.1 RATIONAL METHOD CALCULATIONS 

  



Stormwater Management Calculations

File No: 160410200
Project: Navan Coptic Church
Date: 14/2/2019 SWM Approach:

Post-development to Pre-development flows

Post-Development Site Conditions:

Overall Runoff Coefficient for Site and Sub-Catchment Areas

Area Runoff Overall
(ha) Coefficient Runoff 

Catchment Type ID / Description "A" "C" Coefficient 

Roof BLDG Hard 0.173 0.9 0.155
Soft 0.000 0.2 0.000

Subtotal 0.173 0.15543 0.900

Controlled - Tributary POND Hard 0.808 0.9 0.727
Soft 0.076 0.2 0.015

Subtotal 0.883 0.742056 0.840

Uncontrolled - Tributary UNC-1, UNC-2 Hard 0.000 0.9 0.000
Soft 0.067 0.2 0.013

Subtotal 0.067 0.0133172 0.200

Total 1.123 0.911
Overall Runoff Coefficient= C: 0.81

Total Roof Areas 0.173 ha
Total Tributary Surface Areas (Controlled and Uncontrolled) 0.883 ha
Total Tributary Area to Outlet 1.056 ha

Total Uncontrolled Areas (Non-Tributary) 0.067 ha

Total Site 1.123 ha

Sub-catchment
Area

Runoff Coefficient Table

"A x C"

Date: 2/21/2019, 8:32 AM
Stantec Consulting Ltd.

anl_2019-02-13_MRM Option.xlsm, Area Summary
W:\active\1 planning_landscape\1604 Projects\160410200_3856, 3866 and 3876 Navan Road\design\analysis\SWM\



Stormwater Management Calculations

Project #160410200, Navan Coptic Church Project #160410200, Navan Coptic Church
Modified Rational Method Calculations for Storage Modified Rational Method Calculations for Storage

5 yr Intensity I = a/(t + b)c
a = 998.071 t (min) I (mm/hr) 100 yr Intensity I = a/(t + b)c

a = 1735.688 t (min) I (mm/hr)
City of Ottawa b = 6.053 5 141.18 City of Ottawa b = 6.014 5 242.70

c = 0.814 10 104.19 c = 0.820 10 178.56
15 83.56 15 142.89
20 70.25 20 119.95
25 60.90 25 103.85
30 53.93 30 91.87
35 48.52 35 82.58
40 44.18 40 75.15
45 40.63 45 69.05
50 37.65 50 63.95
55 35.12 55 59.62
60 32.94 60 55.89

 5 YEAR Predevelopment Target Release from Portion of Site 100 YEAR Predevelopment Target Release from Portion of Site
  

Subdrainage Area: Predevelopment Tributary Area to Outlet Subdrainage Area: Predevelopment Tributary Area to Outlet
Area (ha): 1.12 Area (ha): 1.12

C: 0.20 C: 0.20

Typical Time of Concentration

tc I (5 yr) Qtarget tc I (100 yr) Qtarget
(min) (mm/hr) (L/s) (min) (mm/hr) (L/s)
19.7 70.92 44.27 19.7 121.10 75.59

5 YEAR Modified Rational Method for Entire Site 100 YEAR Modified Rational Method for Entire Site
  

Subdrainage Area: BLDG Roof Subdrainage Area: BLDG Roof
Area (ha): 0.173 Maximum Storage Depth: 150 mm Area (ha): 0.173 Maximum Storage Depth: 150 mm

C: 0.90 C: 1.00

tc l (5 yr) Qactual Qrelease Qstored Vstored Depth tc l (100 yr) Qactual Qrelease Qstored Vstored Depth
(min) (mm/hr) (L/s) (L/s) (L/s) (m^3) (mm) (min) (mm/hr) (L/s) (L/s) (L/s) (m^3) (mm)

10 104.19 45.02 7.96 37.06 22.24 102.3 0.00 10 178.56 85.73 8.84 76.89 46.13 130.3 0.00
20 70.25 30.36 8.14 22.22 26.66 107.9 0.00 20 119.95 57.59 9.17 48.42 58.11 140.5 0.00
30 53.93 23.30 8.16 15.14 27.26 108.7 0.00 30 91.87 44.11 9.29 34.82 62.67 144.5 0.00
40 44.18 19.09 8.12 10.97 26.33 107.5 0.00 40 75.15 36.08 9.33 26.75 64.19 145.8 0.00
50 37.65 16.27 8.05 8.22 24.65 105.3 0.00 50 63.95 30.70 9.33 21.38 64.13 145.7 0.00
60 32.94 14.23 7.97 6.26 22.55 102.7 0.00 60 55.89 26.84 9.30 17.53 63.12 144.9 0.00
70 29.37 12.69 7.87 4.82 20.25 99.5 0.00 70 49.79 23.90 9.26 14.65 61.52 143.5 0.00
80 26.56 11.48 7.72 3.76 18.02 94.8 0.00 80 44.99 21.60 9.20 12.40 59.51 141.7 0.00
90 24.29 10.49 7.57 2.92 15.78 90.1 0.00 90 41.11 19.74 9.14 10.60 57.22 139.8 0.00

100 22.41 9.68 7.42 2.26 13.55 85.4 0.00 100 37.90 18.20 9.07 9.12 54.74 137.7 0.00
110 20.82 9.00 7.28 1.72 11.35 80.7 0.00 110 35.20 16.90 9.00 7.90 52.12 135.4 0.00
120 19.47 8.41 7.13 1.28 9.20 76.2 0.00 120 32.89 15.79 8.93 6.86 49.41 133.1 0.00

Storage: Roof Storage Storage: Roof Storage

Depth Head Discharge Vreq Vavail Discharge Depth Head Discharge Vreq Vavail Discharge
(mm) (m) (L/s) (cu. m) (cu. m) Check (mm) (m) (L/s) (cu. m) (cu. m) Check

5-year Water Level 108.7 0.11 8.16 27.26 69.12 OK 100-year Water Level 145.8 0.15 9.33 64.19 69.12 OK

Subdrainage Area: POND (Orifice #1) Controlled - Tributary Subdrainage Area: POND (Orifice #1 & #2)
Area (ha): 0.883 Area (ha): 0.883

C: 0.84 C: 1.00

tc l (5 yr) Qactual Qrelease Qstored Vstored tc l (100 yr) Qactual Qrelease Qstored Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (m^3) (min) (mm/hr) (L/s) (L/s) (L/s) (m^3)

10 104.19 222.90 37.75 185.15 111.09 10 178.56 447.36 66.66 380.70 228.42
20 70.25 153.06 37.75 115.31 138.37 20 119.95 303.75 66.66 237.09 284.50
30 53.93 119.41 37.75 81.66 146.99 30 91.87 234.90 66.66 168.24 302.84
40 44.18 99.27 37.75 61.52 147.66 40 75.15 193.88 66.66 127.22 305.32
50 37.65 85.73 37.75 47.98 143.95 50 63.95 166.39 66.66 99.73 299.19
60 32.94 75.93 37.75 38.18 137.45 60 55.89 146.57 66.66 79.91 287.68
70 29.37 68.46 37.75 30.71 129.00 70 49.79 131.53 66.66 64.87 272.47
80 26.56 62.52 37.75 24.77 118.89 80 44.99 119.69 66.66 53.03 254.56
90 24.29 57.68 37.75 19.93 107.62 90 41.11 110.10 66.66 43.44 234.60

100 22.41 53.65 37.75 15.90 95.40 100 37.90 102.16 66.66 35.50 212.99
110 20.82 50.23 37.75 12.49 82.40 110 35.20 95.46 66.66 28.80 190.05
120 19.47 47.29 37.75 9.55 68.74 120 32.89 89.71 66.66 23.05 166.00

Storage: e Above CB pond elev 85.50 Storage: Surface Storage Above CB pond elev 85.70
Orifice Equation: = CdA(2gh)^0.5 Where C = 0.61 Orifice Equation: Q = CdA(2gh)^0.5 Where C = 0.61

ICD #1 ICD #2 ICD #1
Orifice Diameter: 150.00 mm Orifice Diameter: 145.00 mm 150.00 mm

Invert Elevation 84.80 m ICD 2 Invert Elevation 85.50 m 84.80 m
Bottom of Pond Elevation 85.10 m Bottom of Pond Elevation 85.10 m 85.10 m

Max Ponding Depth 0.40 m Max Ponding Elev 0.60 m 0.60 m
Downstream W/L 84.50 m Downstream W/L 84.50 m 84.50 m

Stage Head Discharge Vreq Vavail Volume ICD #2 Stage Head Discharge Vreq Vavail Volume
(m) (L/s) (cu. m) (cu. m) Check (m) (L/s) (cu. m) (cu. m) Check

5-year Water Level 85.50 0.63 37.75 147.66 309.00 OK 100-year Water Level 85.70 0.27 23.29 305.32 309.00 OK

ICD #1 Stage Head Discharge Vreq Vavail Volume
(m) (L/s) (cu. m) (cu. m) Check

100-year Water Level 85.70 0.82 43.37 305.32 309.00 OK

Subdrainage Area:
UNC-1, 
UNC-2 Uncontrolled - Tributary Subdrainage Area:

UNC-1, 
UNC-2 Uncontrolled - Tributary

Area (ha): 0.067 Area (ha): 0.067
C: 0.20 C: 0.25

tc l (5 yr) Qactual Qrelease Qstored Vstored tc l (100 yr) Qactual Qrelease Qstored Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (m^3) (min) (mm/hr) (L/s) (L/s) (L/s) (m^3)

10 104.19 3.86 3.86 10 178.56 8.26 8.26
20 70.25 2.60 2.60 20 119.95 5.55 5.55
30 53.93 2.00 2.00 30 91.87 4.25 4.25
40 44.18 1.64 1.64 40 75.15 3.48 3.48
50 37.65 1.39 1.39 50 63.95 2.96 2.96
60 32.94 1.22 1.22 60 55.89 2.59 2.59
70 29.37 1.09 1.09 70 49.79 2.30 2.30
80 26.56 0.98 0.98 80 44.99 2.08 2.08
90 24.29 0.90 0.90 90 41.11 1.90 1.90

Date: 2/21/2019
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Stormwater Management Calculations

Project #160410200, Navan Coptic Church Project #160410200, Navan Coptic Church
Modified Rational Method Calculations for Storage Modified Rational Method Calculations for Storage

100 22.41 0.83 0.83 100 37.90 1.75 1.75
110 20.82 0.77 0.77 110 35.20 1.63 1.63
120 19.47 0.72 0.72 120 32.89 1.52 1.52

SUMMARY TO OUTLET SUMMARY TO OUTLET
Vrequired Vavailable* Vrequired Vavailable*

Tributary Area 1.12 ha Tributary Area 1.12 ha
Total 5yr Flow to Sewer 41.61 L/s 147.66 309.00 m3 Ok Total 100yr Flow to Sewer 74.92 L/s 305.32 309.00 m3

Non-Tributary Area 0.00 ha Non-Tributary Area 0.00 ha
Total 5yr Flow Uncontrolled 0.00 L/s Total 100yr Flow Uncontrolled 0.00 L/s

Total Area 1.12 ha Total Area 1.12 ha
Total 5yr Flow 41.61 L/s Total 100yr Flow 74.90 L/s

Target 44.27 L/s Target 75.60 L/s

Date: 2/21/2019
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Roof Drain Design Calculation Sheet

Project #160410200, Navan Coptic Church
Roof Drain Design Sheet, Area BLDG
Standard Watts Model R1100 Accutrol Roof Drain

Total Total
Elevation Discharge Rate Outlet Discharge Storage Elevation Area Water Depth Volume Time Vol Detention

(m) (cu.m/s) (cu.m/s) (cu. m) (m) (sq. m) Increment Accumulated (m) (cu.m) (sec) (cu.m) Time (hr)
0.000 0.0000 0.0000 0 0.000 0 0 0 0.000
0.025 0.0003 0.0032 0 0.025 38 0 0 0.025 0.0 0.0 0.0 0
0.050 0.0006 0.0063 3 0.050 154 2 3 0.050 2.2 355.0 2.2 0.09862
0.075 0.0007 0.0071 9 0.075 346 6 9 0.075 8.3 856.6 6.1 0.33657
0.100 0.0008 0.0079 20 0.100 614 12 20 0.100 20.2 1501.3 11.8 0.75361
0.125 0.0009 0.0087 40 0.125 960 20 40 0.125 39.7 2250.2 19.5 1.37866
0.150 0.0009 0.0095 69 0.150 1382 29 69 0.150 68.8 3077.1 29.1 2.2334

Rooftop Storage Summary
From Watts Drain Catalogue

Total Building Area (sq.m) 1728 Head (m) L/s
Assume Available Roof Area (sq. 80% 1382.4 Open 75% 50% 25% Closed
Roof Imperviousness 0.99 0.025 0.3155 0.3155 0.3155 0.3155 0.3155
Roof Drain Requirement (sq.m/Notch) 232 0.050 0.6309 0.6309 0.6309 0.6309 0.6309
Number of Roof Notches* 10 0.075 0.9464 0.8675 0.7886 0.7098 0.6309
Max. Allowable Depth of Roof Ponding (m) 0.15 * As per Ontario Building Code section OBC 7.4.10.4.(2)(c). 0.100 1.2618 1.1041 0.9464 0.7886 0.6309
Max. Allowable Storage (cu.m) 69 0.125 1.5773 1.3407 1.1041 0.8675 0.6309
Estimated 100 Year Drawdown Time (h) 2.1 0.150 1.8927 1.5773 1.2618 0.9464 0.6309

* Note: Number of drains can be reduced if multiple-notch drain used.

Calculation Results 2yr 100yr Available
Qresult (cu.m/s) 0.008 0.009 -
Depth (m) 0.109 0.146 0.150
Volume (cu.m) 27.3 64.2 69.1
Draintime (hrs) 1.0 2.1

Rating Curve Volume Estimation
Volume (cu. m)

Drawdown Estimate

Date: 2/21/2019
Stantec Consulting Ltd.
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C.2 EXCERPTS FROM MUNICIPAL DRAIN REPORT 
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C.3 QUALITY CONTROL VOLUME AND POND DRAWDOWN 
CALCULATIONS 

 

  



Minimum Hydraulic Conductivity 0.00029 cm/s 0.005
Maximum Hydraulic Conductivity 0.00174 cm/s 0.065

Relation between infiltration rate and hydraulic conductivity:
y = 529.09x^0.2646 Storage Volume (cu.m/ha) for Impervious Level

35% 55% 70% 85% 91.4%
Minimum infiltration rate 61 mm/hr Enhanced (80% TSS removal) 25 30 35 40 42.1
Maximum infiltration rate 98 mm/hr Normal (70% TSS removal) 20 20 25 30
Safety Correction Factor: 3.5 Basic (60% TSS removal) 20 20 20 20

Corrected minimum infiltration rate 18 mm/hr
Corrected maximum infiltration rate 28 mm/hr
Corrected average infiltration rate 23 mm/hr

per MECP Equation 4.3:
A = 1000V/Pnt Where: A = Bottom area of trench (m2)

V = Runoff volume to be infiltrated (m3)
P = Percolation Rate of soil (mm/hr)
n = Porosity of storage media (1.0 for surface storage)
t = retention time (24-48hrs)

Parcel Area (ha) Imp. % V (m3) Amin (m2) A (m2)
Pond 1.10 91.4 46.3 110.3 255
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Site Evaluation and Soil Testing Protocol for Stormwater Infiltration 

C1.0 INTRODUCTION 

C1.1 Purpose of the Protocol 
The purpose of this protocol is to describe evaluation and field testing procedures to: 

• Determine if stormwater infiltration best management practices (BMPs) are well 
suited to a site, and at what locations; and 

• Obtain the required data for stormwater infiltration BMP design. 

C1.2 When to Conduct Testing 
Designers are encouraged to conduct site evaluation and soil testing early in the 
development planning and design process so that information gained can be 
incorporated into the design.  Chapters 2 and 3 of this guide describe planning and 
design principles, processes and practices to better integrate stormwater management 
into the development planning process.  It is recommended that site evaluation and soil 
testing be conducted following the development of a preliminary plan for the proposed 
development.  The designer should possess an understanding of potential BMP types 
and locations prior to soil testing.  On-site tests may be carried out in advance to identify 
potential BMP types and locations. 

C1.3 Who Should Conduct Testing 
Qualified professionals, who can substantiate by qualifications or experience their ability 
to carry out the evaluation, should conduct the soil testing.  A professional, experienced 
in observing and evaluating soil conditions is necessary to ascertain conditions that 
might affect BMP performance that cannot be thoroughly assessed with testing 
procedures. 
 

C2.0 SOIL INFILTRATION TESTING: A MULTI-STEP PROCESS 
 
Soil infiltration testing is a four-step process to obtain the necessary information for 
stormwater management planning and design. The four steps include: 

1. Background Evaluation 
• Based on available published and site specific data; 
• Includes consideration of proposed development plan; 
• Used to identify potential BMP types, locations and soil test locations; 
• Done prior to field work; and 
• On-site soil tests may be done to identify/screen potential BMP locations. 

2. Test Pit or Soil Boring Observations 
• Includes multiple testing locations; 
• Provides an understanding of sub-surface conditions; and 
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• Identifies limiting conditions (e.g., aquitard, bedrock or water table elevations). 

3. Infiltration Testing 
• Must be conducted on-site; 
• Various testing methods are available; and 
• Different testing methods for screening versus verification purposes. 

4. Design Considerations 
• Determination of a suitable infiltration rate for design calculations; and 
• Consideration of desired BMP drawdown period. 

C2.1 Step 1. Background Evaluation 
Prior to performing testing and developing a detailed site plan, existing site conditions 
should be inventoried and mapped including, but not limited to: 

• Surficial geology and underlying stratigraphy; 
• Watercourses (perennial and intermittent), water bodies, wetlands and 

floodplains; 
• Small headwater drainage features; 
• Topography, slope, and drainage patterns; 
• Existing land cover and land use; 
• Natural heritage conservation areas; and 
• Other man-made features or conditions that may impact design such as existing 

nearby structures (buildings, infrastructure, etc.). 

A sketch plan or preliminary layout plan for the proposed development should be 
evaluated, including: 

• The preliminary grading plan and areas of cut and fill; 
• The location and water surface elevation of all existing, and location of proposed 

water supply sources and wells; 
• The location of all existing and proposed on-site wastewater (septic) systems; 
• The location of other features of note such as utility rights-of-way, water and 

sewer lines, etc.; 
• Existing data from borehole, well and geophysical testing; and 
• Proposed location of development features (buildings, roads, utilities, etc.). 

In Step 1, the designer should determine the potential location of infiltration BMPs.  The 
approximate location of these BMPs should be noted on the proposed development 
plan and should serve as the basis for the location and number of soil tests to be 
performed on-site. 
 
Important: If the proposed development is located on areas that may otherwise be 
suitable for stormwater infiltration BMPs, or if the proposed grading plan is such that 
potential BMP locations are eliminated, the designer is strongly encouraged to revisit 
the proposed layout and grading plan and adjust the development plan as necessary.  
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Development of areas suitable for infiltration BMPs does not preclude the use of 
subsurface infiltration BMPs for runoff volume reduction and groundwater recharge 
benefits (e.g., soakaways, infiltration trenches and chambers, perforated pipe systems). 

C2.2 Step 2. Test Pit or Soil Boring Observations 

Test pits or soil borings provide information regarding the soil horizons and overall soil 
conditions both horizontally and vertically in that portion of the site.  Multiple 
observations can be made across a site at a relatively low cost and in a short time 
period.  The use of test pits is preferable to soil borings as visual observation is narrowly 
limited in a soil boring and the soil horizons cannot be observed in-situ, but must be 
observed from the extracted borings.   
 
Test pit excavations or soil borings should extend to a depth of between 2.5 to 5 metres 
below ground surface or until bedrock or fully saturated conditions are encountered.  It 
is important that the tests provide information related to conditions at least 1.5 metres 
below the proposed bottom elevation of the infiltration BMP.  Test pit trenches should be 
benched at 1 metre depth intervals for access and infiltration testing.  A test pit should 
never be accessed if soil conditions are unsuitable for safe entry, or if site constraints 
preclude entry or exit.  Where excavation of a test pit to the required depth would create 
an undesirable or unsafe condition, two soil borings may be conducted instead. 
 
At each test location, the following conditions should be noted and described: 

• Soil horizons (upper and lower boundary); 
• Soil texture and colour for each horizon; 
• Color patterns (mottling) and observed depth; 
• Depth to water table (if encountered); 
• Depth to bedrock (if encountered); 
• Observations of pores or roots (size, depth); 
• Estimated type and percent coarse fragments; 
• Hardpan or other limiting layers; and 
• Strike and dip of soil horizons. 

At the designer's discretion, soil samples may be collected at various horizons for 
additional analyses (e.g., grain size analysis).   
 
The number of test pits or soil borings varies depending on site conditions and the 
proposed development plan.  General guidelines are as follows: 

• For infiltration BMPs with footprint surface areas from 50 to 900 square metres, a 
minimum of two test pits or one test pit and two soil borings are required at, or 
within 10 metres of the proposed location to determine the suitability and 
distribution of soil types present; 

• For infiltration BMPs with footprint surface areas greater than 900 square metres, 
a minimum of one test should be conducted for each 450 square metres of 
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footprint surface area.  Tests should be conducted equidistant from each other to 
provide adequate characterization of the area; 

• For linear infiltration BMPs a minimum of one test should be conducted within 
each soil mapping unit present along the proposed BMP location.  Soil borings 
should be conducted every 50 metres and a test pit should be conducted every 
450 metres; and 

• For sites with multiple infiltration BMPs, each with footprint surface areas less 
than 50 square metres, a minimum of one test pit is required and one soil boring 
per infiltration BMP location is recommended. 

The recommendations above are guidelines. Additional tests should be conducted if 
local conditions indicate significant variability in soil type, geology, water table levels, 
bedrock or topography.  Similarly, uniform site conditions may indicate that fewer tests 
are required. 

C2.3 Step 3. Infiltration Testing 
A variety of field tests exist for estimating the infiltration rate of the native soil that 
include the use of permeameter or infiltrometer devices, percolation tests and empirical 
relationships between grain size distribution and hydraulic conductivity.  At least one 
test should be conducted at the proposed bottom elevation of the infiltration BMP, plus 
additional tests at every other soil horizon encountered within 1.5 metres below the 
proposed bottom elevation.  A minimum of two tests per test pit are recommended.  
More tests are warranted if results from the first two tests are substantially different.  
The geometric mean value should be used to determine the average infiltration rate for 
each soil horizon following multiple tests. 
 
Based on field observations, infiltration testing results and the desired drawdown period 
(typically 48 hours), the designer may elect to modify the proposed bottom elevation of 
a BMP (see Step 4).  Therefore, personnel conducting infiltration tests should be 
prepared to adjust test locations and depths depending upon observed conditions.   
 
Infiltration testing methods discussed in this protocol include: 

• Guelph permeameter test; 
• Double-ring infiltrometer test; 
• Borehole permeameter test; and 
• Percolation test. 

There are differences between these methods.  Guelph permeameter and double-ring 
infiltrometer tests estimate the vertical movement of water through the bottom of the test 
area.  The outer ring helps to reduce the lateral movement of water in the soil.  Borehole 
permeameter and percolation tests allow water movement through both the bottom and 
sides of the test area.  For this reason, the measured rate of water level drop in these 
types of tests must be adjusted to represent the discharge that is occurring on both the 
bottom and sides of the test hole. 
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For initial screening of a site for potential BMP types and locations, percolation tests 
and grain size analyses of samples from soil borings are suitable methods for 
estimating the infiltration rate of the native soil.  Tests should not be conducted in the 
rain or within 24 hours of significant rainfall events (>15 millimetres depth), or when the 
temperature is below freezing.  The preferred testing period is during April and May.  
This is the period when infiltration is likely to be diminished by saturated conditions.  
Percolation tests conducted between June 1 and December 31 should be done 
following a 24 hour pre-soaking period to simulate field saturated conditions.  Pre-
soaking is not required for permeameter or infiltrometer test methods. 
 
To verify native soil infiltration rates for design purposes, it is strongly recommended 
that infiltration tests be carried out with a permeameter or infiltrometer to determine the 
field saturated hydraulic conductivity (Kfs), rather than percolation tests or grain-size 
analyses.  Alternatively, other permeability test procedures that yield a saturated 
hydraulic conductivity rate can be used, such as formulas developed by Elrick and 
Reynolds1

 

, or others for computation of hydraulic conductivity and saturated hydraulic 
conductivity. 

Many in-situ methods have been developed for determining field saturated hydraulic 
conductivity within the unsaturated (vadose) zone of the soil.  Detailed testing methods 
and standards that are available but not discussed in detail in this protocol include (but 
are not limited to): 

• Constant head well permeameter method (i.e., Guelph Permeameter method)2, 3

• Constant head double-ring infiltrometer method3, 
; 

4

• Constant head pressure (single-ring) infiltrometer method
; 

5

A complete guide for comparing standard methods is presented in ASTM International 
Designation D5126-90 (2004)

; 

6

 

.  Further detailed discussion on standard methods can 
also be found in Amoozegar and Warrick (1986)5. 

                                                      
1 Elrick, D.E. and Reynolds, W.D. 1992. Infiltration from constant head well permeameters and 
infiltrometers. In, G.C. Topp, W.D. Reynolds and R.E. Green (Eds.). Advances in measurement of soil 
physical properties: Bringing theory into practice. Special Publication 30. Soil Society of America. 
Madison, WI. 
2 Reynolds, W.D., Elrick, D.E. 1986. A method for simultaneous in-situ measurement in the vadose zone 
of field-saturated hydraulic conductivity, sorptivity and the conductivity-pressure head relationship. 
Ground Water Monitoring Review. No. 9. pp. 184-193. 
3 Reynolds, W.D. 1993. Saturated Hydraulic Conductivity: Field Measurement. In, M.R. Carter (ed.). Soil 
Sampling and Methods of Analysis. Chapter 56. Canadian Society of Soil Science. Lewis Publishers. Ann 
Arbor, MA. 
4 ASTM International. 2003. Designation D 3385-03, Standard Test Method for Infiltration Rate of Soils in 
Field Using a Double-Ring Infiltrometer. West Conshohocken, PA. 
5 Amoozegar, A. and Warrick, A.W. 1986. Hydraulic conductivity of saturated soils: field methods. In, A. 
Klute (ed.) Methods of Soil Analysis. 2nd edition. No. 9 Agronomy. American Society of Agronomy, 
Madison, WI. 
6 ASTM International. 2004. Designation D5126-90 (2004), Standard Guide for Comparison of Field 
Methods for Determining Hydraulic Conductivity in the Vadose Zone. West Conshohocken, PA. 
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For the purpose of designing the infiltration BMP, hydraulic conductivity values (typically 
in centimetres per second) generated from permeameter or infiltrometer tests must be 
converted into infiltration rates (typically in millimetres per hour).  It is critical to note 
that hydraulic conductivity and infiltration rate are two different concepts and that 
conversion from one parameter to another cannot be done through unit 
conversion.  Particularly for fine grained soils, there is no consistent relationship due to 
the many factors involved.  Table C1 and Figure C1 describes approximate 
relationships between hydraulic conductivity, percolation time and infiltration rate.  
Measured hydraulic conductivity values can be converted to infiltration rates using the 
approximate relationship described in Figure C1. 
 
Table C1:  Approximate relationships between hydraulic conductivity, percolation time 
and infiltration rate 

Hydraulic Conductivity, Kfs 
(centimetres/second) 

Percolation Time, T 
(minutes/centimetre) 

Infiltration Rate, 1/T 
(millimetres/hour) 

0.1 2 300 
0.01 4 150 

0.001 8 75 
0.0001 12 50 
0.00001 20 30 
0.000001 50 12 

Source:  Ontario Ministry of Municipal Affairs and Housing (OMMAH). 1997. Supplementary Guidelines to 
the Ontario Building Code 1997. SG-6 Percolation Time and Soil Descriptions. Toronto, Ontario. 

 

Following testing, the test pits should be refilled with the original soil and the surface 
replaced with the original topsoil.   
 
The results and locations of all test pits, soil borings and infiltration tests should be 
included in documents submitted to commenting and approval agencies in support of 
the development proposal. 
 
C2.4 Step 4. Design Considerations 
The infiltration rate used to design an infiltration BMP must incorporate a safety 
correction factor that compensates for potential reductions in soil permeability due to 
compaction or smearing during construction, gradual accumulation of fine sediments 
over the lifespan of the BMP and uncertainty in measured values when less permeable 
soil horizons exist within 1.5 metres below the proposed bottom elevation of the BMP.   
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Figure C1:  Approximate relationship between infiltration rate and hydraulic conductivity 
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Source: Ontario Ministry of Municipal Affairs and Housing (OMMAH). 1997. Supplementary Guidelines to 

the Ontario Building Code 1997. SG-6 Percolation Time and Soil Descriptions. Toronto, Ontario. 
 
The measured infiltration rate (in millimetres per hour) at the proposed bottom elevation 
of the BMP must be divided by a safety correction factor selected from Table C2 to 
calculate the design infiltration rate.  To select a safety correction factor from Table C2, 
calculate the ratio of the mean (geometric) measured infiltration rate at the proposed 
bottom elevation of the BMP to the rate in the least permeable soil horizon within 1.5 
metres below the bottom of the BMP.  Based on this ratio, a safety correction factor is 
selected from Table C2.  For example, where the mean infiltration rate measured at the 
proposed bottom elevation of the BMP is 30 mm/h, and the mean infiltration rate 
measured in an underlying soil horizon within 1.5 metres of the bottom is 12 mm/h, the 
ratio would be 2.5, the safety correction factor would be 3.5, and the design infiltration 
rate would be 8.6 mm/h.  Where the soil horizon is continuous within 1.5 metres below 
the proposed bottom of the BMP, the mean infiltration rate measured at the bottom 
elevation of the BMP should be divided by a safety correction factor of 2.5 to calculate 
the design infiltration rate. 
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Table C2:  Safety correction factors for calculating design infiltration rates 
Ratio of Mean Measured Infiltration Rates1 Safety Correction Factor2 

≤ 1 2.5 
1.1 to 4.0 3.5 
4.1 to 8.0 4.5 
8.1 to 16.0 6.5 

16.1 or greater 8.5 
Source:  Wisconsin Department of Natural Resources. 2004. Conservation Practice Standards. Site 

Evaluation for Stormwater Infiltration (1002). Madison, WI. 
Notes:  

1. Ratio is determined by dividing the geometric mean measured infiltration rate at the proposed 
bottom elevation of the BMP by the geometric mean measured infiltration rate of the least 
permeable soil horizon within 1.5 metres below the proposed bottom elevation of the BMP. 

2. The design infiltration rate is calculated by dividing the geometric mean measured infiltration rate 
at the proposed bottom elevation of the BMP by the safety correction factor. 

The design infiltration rate should be used to determine the maximum depth of the water 
storage component of the BMP, based on the desired drawdown period (typically 48 
hours to fully drain the BMP; see Chapter 4 for guidance regarding the design of 
specific infiltration BMP types).  Based on the calculated design infiltration rate, 
assumptions regarding the bottom elevation of the BMP may need to be reconsidered 
and further infiltration testing may be warranted. 
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     GEOTECHNICAL INVESTIGATION 
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