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Legal Notification 
 
This report was prepared by EXP Services Inc. for the account of Drain-All Ltd. 

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, 
are the responsibility of such third parties.  EXP Services Inc. accepts no responsibility for damages, if any, 
suffered by any third party as a result of decisions made or actions based on this project. 
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• Land Inventory Ontario – Elevation Mapping Program 

• Stormwater Management Criteria, Toronto and Region Conservation Authority (TRCA) (August 
2012) 

• Low Impact Development Stormwater Management Planning and Design Guide (LID SMPDG), 
Credit Valley Conservation (CVC) and Toronto Region Conservation Authority (TRCA) (2010) 

4 Stormwater Management  

4.1 Design Criteria 

The proposed stormwater system is designed in conformance with the latest version of the City of 
Ottawa Design Guidelines (October 2012) - section 8 “Stormwater Management” and Stormwater 
Management Planning and Design Manual, Ontario Ministry of the Environment and Climate Change, 
March 2003 (SMPDM). Stormwater management requirements noted in the pre-consultation meeting 
minutes with the City is included in Appendix D and is summarized below:  

• Control post-development discharge rate for up-to and including 100-year storm event to pre-
development discharge rates. 

• Post-development discharge rates must demonstrate that its equal to pre-development discharge 
rates during 2-year and 100-year storm events. 

• Demonstrated that stormwater can be managed for the current condition, various stages of infill, 
and for final site rehabilitation. 

• Stormwater management quality criteria of 80% TSS removal.  

4.2 Pre-Development Conditions and Allowable Release Rates 

In the existing condition, the stormwater management within the subject property is achieved by on-
site infiltration. There are no municipal services available within the property or within Trail Road. About 
±2400 m2 of external area drains towards the subject property and ±3500 m2 area of the subject property 
along Trail Road drains towards the City ROW. Therefore, a total effective area of ±41,900 m2 (4.19 
ha) is currently managed by on-site infiltration. Figure A-2 in Appendix A shows pre-development 
subcatchment areas contributing to stormwater management related to the subject site. 

Given that the site is situated in rural area, SCS Type II – 12 hours and 24 hours storms for up to 100-
year return period were used to simulate the existing condition stormwater management on-site and to 
estimate the allowable release rate for the post-development condition based on the quantity of water 
leaving the site for each storm event in the existing conditions. The modelling was done using 
PCSWMM - version 7.5.3406 (SWMM - version 5.1.015) by CHI Water. To accurately simulate the 
existing conditions, 12 infiltration tests were performed at 6 locations on the subject site at varying 
depths from ground level. The results of the tests showed infiltration rates ranging between 120 mm/hr 
to 638 mm/hr at depths of 0.9 – 1.7 m and 293 mm/hr to 768 mm/hr at depths of 2 – 3 m. To model the 
infiltration rate in PCSWMM, the geometric mean of the test results was divided by a Factor of Safety 
of 2.5 based on Table C2 of LID SMPDG, 2010. This resulted in the infiltration rates of 143 mm/hr at 
shallow depths and 187 mm/hr at depths between 2 m – 3 m. For details, refer to the memo – 
“Percolation Tests – 4380 Trail Road, Richmond, Ontario” dated October 24, 2022 included in  
Appendix D. In addition to the infiltration test, it was noted in Geotechnical Investigation – Slope 
Stability Analysis Report prepared by EXP Services Inc. dated August 26, 2022 that the groundwater 
levels at the subject site range between 96.1 m to 96.4m (3 m to 7m below ground surface) and found 
to be steady between the months of May 2022 and June 2022. 
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Based on the above noted information and applicable guidelines, the input parameters used in 
PCSWMM for pre-development conditions are summarized below: 

1. Rain Gauge: SCS Type II – 12 Hour and 24 Hour Storms 

1. 2-year, 12-hour Storm: 43.2 mm 
2. 5-year, 12-hour Storm: 57.6 mm 
3. 100-year, 12-hour Storm: 96 mm 
4. 2-year, 24-hour Storm: 48 mm 
5. 5-year, 24-hour Storm: 62.4 mm 
6. 100-year, 24-hour Storm: 103.2 mm 

2. Manning’s N 

1. for Impervious Surface: 0.013 
2. for Pervious Surface: 0.15 

3. Depression Storage Depth 

1. for Impervious Surface: 1.57 mm 
2. for Pervious Surface: 4.67 mm 

4. Method for Infiltration Losses: Curve Number Method 

5. Curve Number: 77 (Assuming Soil Group A based on Geo Investigation report, Barren Lands 
as per USDA, 2004 – Chapter 9) 

6. Hydraulic Conductivity: 88.4 mm/hr (Assuming Soil Group A, value taken from Table 7-1 of 
Chapter 7, USDA, 2004) 

7. Drying Time: 7 days 

These parameters were applied on pre-development subcatchments E1 to E7, shown in Figure A-2 in 
Appendix A. These 7 subcatchments were created form the subcatchments derived using Watershed 
Delineation Tool (WDT) in PCSWMM performed on Digital Terrain Model (DTM) surface derived from 
Land Inventory Ontario Lidar derived raster dataset package from Ottawa-Gatineau 2019-20 project. 
Figure A-3 in Appendix A shows the existing topography of the area surrounding the subject property 
based on the DTM surface. In addition to defining subcatchments, appropriate outlets were also 
assigned to each subcatchments based on Watershed Delineation Tool output. Based on the existing 
topography, catchments E1 to E5 contribute to the on-site storm drainage and includes some external 
drainage areas routing towards the site. Whereas subcatchments E6 and E7 are the areas within the 
subject property draining outside, towards the neighboring property on the south and Trail Road, 
respectively.  

To model the existing infiltration by on-site depressed areas, Low Impact Development (LID) definitions 
were assigned to each subcatchments. The type of LID used was infiltration trench with varying berm 
height (depth of surface ponding), ranging between 1 m to 2 m depending on the existing conditions. 
The profiles of the existing depressed areas within subcatchments E1 to E5 are shown in Figure 4-1 
to Figure 4-5 below. The area and width of these LIDs were chosen carefully to replicate the existing 
conditions. Table 4-1 below summarizes the LID parameters assigned to applicable catchments along 
with the maximum depth of ponding utilized in these depressed areas during the critical storm event. 
Based on PCSWMM output, it is evident that the peak runoff occurs during SCS Type II – 12-hour, 100-
year storm event, whereas maximum volume of runoff occurs during SCS Type II – 24-hour, 100-year 
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storm event. Table 4-2 and Table 4-3 below summarizes flowrates and volume of run-off from each 
subcatchments.  

Table 4-4 below provides the summary of peak runoff and maximum total runoff volumes to each of the 
3 outlets (OF1, OF2 and OF3) considering the on-site infiltration in applicable subcatchments. Detailed 
infiltration reports (LID reports from PCSWMM) are provided in Appendix B along with output report 
for pre-development condition.  

 

Figure 4-1 - Profile of Existing Depressed Area in 
Subcatchment E1 

 

Figure 4-2 - Profile of Existing Depressed Area in 
Subcatchment E2 

 

Figure 4-3 - Profile of Existing Depressed Area in 
Subcatchment E3 

 

Figure 4-4 - Profile of Existing Depressed Area in 
Subcatchment E4 

 

Figure 4-5 - Profile of Existing Depressed Area in 
Subcatchment E5 
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Table 4-1 - LID Parameters Input in PCSWMM to Replicate Existing Condition and Output 

Input Output 

Sub 
catchm

ent 

Existing 
Depressed 
Area (m2) 

% of 
Subcatch

ment 
Occupied 

Max. Surface 
Ponding 

Depth (mm) 

Existing 
Infiltration 

Rate 
(mm/hr) 

Max. Depth 
of Ponding 

Utilized 
During 
Critical 

Storm Event 

Critical Storm 
 Event 

E1 850.00 15.60 2000.00 143.00 98.65 
SCS_Type_II_96m

m_12hr_100yr 

E2 850.00 29.00 2000.00 143.00 34.80 
SCS_Type_II_96m

m_12hr_100yr 

E3 500.00 5.50 2000.00 143.00 388.95 
SCS_Type_II_96m

m_12hr_100yr 

E4 2500.00 12.00 1000.00 143.00 121.48 
SCS_Type_II_96m

m_12hr_100yr 

E5 500.00 12.80 1000.00 143.00 122.69 
SCS_Type_II_96m

m_12hr_100yr 

 

Table 4-2 – Max. Runoff and Total Runoff Volume from Pre-Dev Subcatchments During 12-hr Design Storms 

Subcatc
hment 

Area 
(ha) 

SCS_Type_II_43.2mm_12h
r_2yr 

SCS_Type_II_57.6mm_12h
r_5yr 

SCS_Type_II_96mm_12hr_
100yr 

Max. Runoff 
(L/s) 

Total 
Runoff (m3) 

Max. Runoff 
(L/s) 

Total 
Runoff (m3) 

Max. Runoff 
(L/s) 

Total 
Runoff (m3) 

E1 0.54 14.74 58.25 41.28 108.30 112.50 264.70 

E2 0.29 9.42 31.68 24.42 58.72 64.15 143.10 

E3 0.90 16.78 95.22 53.63 178.10 171.80 438.20 

E4 2.08 35.68 218.60 116.60 409.40 385.90 1009.00 

E5 0.39 11.48 41.97 31.02 77.91 82.16 190.20 

E6 0.07 4.41 8.31 8.55 14.49 18.83 34.11 

E7 0.27 15.88 30.95 30.60 55.87 72.55 133.80 

Total 4.56 108.38 484.98 306.10 902.79 907.89 2213.11 

 

Table 4-3 – Max. Runoff and Total Runoff Volume from Pre-Dev Subcatchments During 24-hr Design Storms 

Subcatc
hment 

Area 
(ha) 

SCS_Type_II_48mm_24hr_
2yr 

SCS_Type_II_62.4mm_24h
r_5yr 

SCS_Type_II_103.2mm_24
hr_100yr 

Max. Runoff 
(L/s) 

Total 
Runoff (m3) 

Max. Runoff 
(L/s) 

Total 
Runoff (m3) 

Max. Runoff 
(L/s) 

Total 
Runoff (m3) 

E1 0.54 18.67 74.79 41.96 126.70 104.50 297.10 

E2 0.29 11.62 40.55 24.39 68.58 60.37 160.50 

E3 0.90 22.18 123.20 56.42 209.50 160.90 492.70 

E4 2.08 47.50 283.20 123.50 482.00 362.60 1135.00 

E5 0.39 14.36 53.81 31.28 91.09 77.58 213.40 

E6 0.07 5.17 9.95 8.19 16.49 17.61 38.17 

E7 0.27 16.43 38.75 30.25 64.48 67.82 149.80 

Total 4.56 135.93 624.25 315.99 1058.84 851.38 2486.67 
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Table 4-4 – Summary of Max. Runoff and Max. Total Runoff Volume to Outlets 

Outlet 
Contributing 

Subcatchments 

Max. 
Runoff 

(L/s) 

Associated 
Rainfall Event 

Max. Total 
Runoff 

(m3) 

Associate
d Rainfall 

Event 
Comments 

OF1 E6 18.83 
SCS_Type_II 
_96mm_12hr_

100yr 
38.17 

SCS_Typ
e_II_103.2
mm_24hr_

100yr 

Outlet towards Trail 
Road and neighboring 
property to the South 

OF2 
E1, E2, E3, E4, 

E5 
0.00 

SCS_Type_II 
_96mm_12hr_

100yr 
0.00 

SCS_Typ
e_II_103.2
mm_24hr_

100yr 

Infiltration via existing 
on-site depressed 

areas 

OF3 E7 72.55 
SCS_Type_II_
96mm_12hr_1

00yr 
149.80 

SCS_Typ
e_II_103.2
mm_24hr_

100yr 

Outlet towards 
neighboring property to 

the South 

From the outputs of pre-development condition modelling from PCSWMM, it was found that no run-off 
from subcatchments E1 – E5 drains off-site. Run-off from these areas is entirely managed by on-site 
surface ponding and infiltration up-to and including 100-year storm events. Therefore, in post-
development condition, run-off from these areas must be detained on-site, up-to and including 100-
year storm event and no run-off shall leave the site during the design storm events. No development 
or changes are proposed within subcatchments E6 and E7. Therefore, post-development run-off from 
these areas will not change and shall meet the design criteria. 

4.3 Post-Development Conditions and Runoff 

In post-development conditions, the subject site is proposed to be used as a soil dump facility. The 
outline of the areas of backfill can be found on Civil drawings attached in Appendix E. The site is 
proposed to be back filled in six phases. The grading and drainage plans show the stormwater 
conveyance and proposed grades at the end of each phase. Civil drawing #C200-4 shows the ultimate 
grading plan at the end of six phases of soil backfilling. Figure A-4 in Appendix A shows post-
development subcatchment areas based on the existing conditions and proposed grading. 

The proposed infiltration trenches were designed using modelling in PCSWMM and are accordance 
with the Stormwater Management Planning and Design Manual, Ontario Ministry of the Environment 
and Climate Change, March 2003 (SMPDM).  

There are total of three infiltration trenches proposed to be built on-site to manage post-development 
storm drainage to pre-development levels up to and including 100-year storm events. One infiltration 
trench having a surface area of 150 m2 is proposed on the south-east section of the site, hereon referred 
to as the east infiltration trench. Two infiltration trenches having a surface area of 450 m2 each, are 
proposed in the west section of the site, hereon referred to as the west infiltration trench. The east 
infiltration trench will be built prior to backfilling ‘Area C’ (post dev subcatchment S6) to accommodate 
storm drainage from this area as shown on Civil drawing #C200-3. The west infiltration trenches are 
proposed to be built after the final backfilling is completed. Storm drainage in the interim will be 
managed by the existing depressed areas on-site, consistent with the pre-development conditions. The 
existing depressed areas will remain functional until the proposed infiltration trenches are constructed 
to replace them.  The existing depressed areas are shown on Figure A-3 in Appendix A. 

The input parameters in PCSWMM for post-development conditions are summarized below: 

1. Rain Gauge: SCS Type II – 12 Hour and 24 Hour Storms 
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1. 2-year, 12-hour Storm: 43.2 mm 
2. 5-year, 12-hour Storm: 57.6 mm 
3. 100-year, 12-hour Storm: 96 mm 
4. 100-year + 20%, 12-hour Storm: 115.2 mm 
5. 2-year, 24-hour Storm: 48 mm 
6. 5-year, 24-hour Storm: 62.4 mm 
7. 100-year, 24-hour Storm: 103.2 mm 
8. 100-year + 20%, 24-hour Storm: 123.84 mm 

2. Manning’s N 

1. for Impervious Surface: 0.013 
2. for Pervious Surface: 0.15 

3. Depression Storage Depth 

1. for Impervious Surface: 1.57 mm 
2. for Pervious Surface: 4.67 mm 

4. Method for Infiltration Losses: Curve Number Method for unchanged areas from pre-
development condition, Horton Method for soil dump areas. 

5. Curve Number: 77 (Assuming Soil Group A, Barren Lands as per USDA, 2004 – Chapter 9) 

6. Hydraulic Conductivity: 88.4 mm/hr (Assuming Soil Group A, value taken from Table 7-1 of 
Chapter 7, USDA, 2004) 

7. Infiltration Rate for Horton Method: Initial Infiltration Rate (f0) = 76.2 mm, Final Infiltration Rate 
(fc) = 12.7 mm, Decay Coefficient (k) = 4 /h (City of Ottawa Sewer Design Guidelines, October 
2012).  

As noted in the input parameters above, 100-year + 20% storms were modelled in addition to 2-year, 
5-year and 100-year SCS Type II storms for 12-hour and 24-hour periods to confirm the adequacy of 
the on-site stormwater drainage system considering the climate change impact.  
 
Following criteria were taken into account for the infiltration trench design as per MECP SMPDM 2003: 
 

1. Maximum depth of water: 2.0 m 
2. Maximum area managed: 2 ha/trench 
3. Thickness of sand filter layer at the bottom of the trench: 300 mm 
4. Groundwater: > 1 m below bottom 
5. Bedrock: > 1 m below bottom 
6. Infiltration Rate: ≥ 60 mm/hr 
7. Porosity of Storage Layer (n): 0.4 (50 mm dia. clear stone) 
8. Design Infiltration rate (P): 187 mm/hour (Measured by On-site infiltration test) 
9. Target Retention time (∆t) = 24 hours 
10. Runoff volume to be infiltrated (V) = 1310 m3 for west infiltration trench and 120 m3 for east 

infiltration trench (value taken from PCSWMM for 100-year SCS Type-II, 24-hour storm event) 

The west infiltration trenches are proposed to have a bottom area of 475 m2 each, adding to a total area 
of 950 m2.  The trenches will have a total depth of 2.3 m which includes 1.0m of surface storage, 1.0 m 
of clear stone storage layer, and 0.3 m of sand filter layer. The total area draining towards the west 
infiltration trenches will be 3.8 ha (1.9 ha each). 3.8 ha of area draining into the west infiltration trench 
includes subcatchments S1, S2, S3, S4 and S5. The two trenches will be connected with three 300mm 
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diameter pipe installed at 0.2 m above the bottom of the storage layer to ensure equal distribution of 
storm drainage flows and avoid compaction of subsurface soil layer due to excess infiltration from one 
trench.  

The east infiltration trench is proposed to have a bottom area of 150 m2 and a total depth of 1.8 m which 
includes 0.5 m of surface storage, 1.0 m of clear stone storage layer, and 0.3 m of sand filter layer. The 
total area draining towards the east trench will be 0.43 ha (subcatchment S6).  

Over 2 m separation will be provided between the bottom of the trench and ground water level. No 
bedrock is present at shallow depth within the subject site. Refer to the hydrogeological assessment 
and geotechnical report for further details on bedrock and soil types for the subject site. 

Refer to Civil drawing #C200-4 for further details regarding proposed infiltration trenches. 

To ensure the proposed infiltration trenches have large enough areas to allow for uniform distribution 
of water within the storage layer, the minimum bottom trench area was calculated using Equation 4.3: 
Infiltration Trench Bottom Area from the Stormwater Management Planning and Design Manual, 
Ontario Ministry of the Environment and Climate Change, March 2003 (SMPDM). The above-noted 
criteria were used in the equation below. 
 

A = 
1000 𝑉

𝑃 𝑛 ∆𝑡
 

The required infiltration trench bottom area was calculated as 729.70 m2 and 66.85 m2 for west trench 
and east trench, respectively. Therefore, the proposed bottom area for the west infiltration trench (950 
m2) and east infiltration trench (150 m2) are more than the minimum required area as per SMPDM, 
March 2003.   

The above noted parameters were applied to 8 post-development drainage areas S1 to S8 in 
PCSWMM, as shown on Figure A-4 in Appendix A. Drainage areas S2, S3, S5, S7 and S8 will remain 
unchanged from pre-development condition. Drainage area S4 and S6 represents the area used for 
soil dump which will drain towards the west infiltration trench in area S1 and east infiltration trench in 
area S6, respectively. The proposed infiltration trenches were modelled as LID definitions in PCSWMM 
with the following input, 

West Infiltration Trench applied to drainage area S1: 

Berm Height (Surface Storage): 1000 mm 
Infiltration Rate: 187 mm/hr 
Storage Layer Thickness: 1000 mm 
Void Ratio: 0.6 (0.4 Porosity = 0.6 Void Ratio) 
Area: 950 m2  

East Infiltration Trench applied to drainage area S6: 

Berm Height (Surface Storage): 1000 mm 
Infiltration Rate: 187 mm/hr 
Storage Layer Thickness: 1000 mm 
Void Ratio: 0.6 (0.4 Porosity = 0.6 Void Ratio) 
Area: 150 m2  
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Table 4-8 and Table 4-9 below summarizes the depth of water in each infiltration trench during the 
design storm events derived from the detailed LID reports from PCSWMM output and the adjusted 
depth of water based on the stage storage report derived from CAD. The PCSWMM output water depth 
is based on the area of the infiltration trenches only and does not take into account the actual ponding 
area available above the storage layer. The "Adjusted Depth" in Table 4-8 and Table 4-9 below 
accounts for the actual tapered trapezoidal ponding area available above the storage layer. These 
water depths and ponding areas are illustrated on civil drawing #C200-4. Detailed LID reports and stage 
storage reports are included in Appendix C along with the output report for post-development condition 
from PCSWMM. The maximum depth of water in the west trenches is 1.75 m and the maximum depth 
of water in the east trench is 1.47 m during 100-year + 20% storm event, which is well below the 
maximum suggested water level of 2.0 m in MECP SMPDM, March 2003 to prevent subsurface soil 
compaction. Maximum water levels during 100-year storm events in the west trench and east trench 
are 1.42 m and 1.35 m, respectively. Table 4-7 below provides a comparison of pre-development and 
post-development discharge rates to outfalls OF1, OF2 and OF3. 

Table 4-5 and Table 4-6 provides a summary of peak runoff and total runoff volume from post-
development subcatchments during each storm event.  

Table 4-5 – Max. Runoff and Total Runoff Volume from Post-Dev Subcatchments during 12-hr Design Storms 

Sub 
catch
ment 

Area 
(ha) 

SCS_Type_II_43.2
mm_12hr_2yr 

SCS_Type_II_57.6
mm_12hr_5yr 

SCS_Type_II_96m
m_12hr_100yr 

SCS_Type_II_96mm_1
2hr_100yr+20% 

Max. 
Runoff 

(L/s) 

Total 
Runoff 

(m3) 

Max. 
Runoff 

(L/s) 

Total 
Runoff 

(m3) 

Max. 
Runoff 

(L/s) 

Total 
Runoff 

(m3) 

Max. 
Runoff 

(L/s) 

Total 
Runoff 

(m3) 

S1 0.59 5.33 58.65 17.29 111.80 74.56 279.70 109.70 372.60 

S2 0.53 24.12 58.16 50.61 106.80 131.20 258.30 174.50 342.00 

S3 0.25 14.14 28.22 27.15 51.15 66.06 122.70 86.60 162.40 

S4 2.21 9.63 7.42 55.87 96.40 260.80 558.50 377.20 811.00 

S5 0.22 8.66 23.65 19.86 43.63 51.50 105.80 69.13 140.20 

S6 0.43 12.08 6.73 45.63 39.84 128.90 139.20 170.60 188.10 

S7 0.27 15.88 30.95 30.60 55.87 72.55 133.80 94.92 177.00 

S8 0.07 4.41 8.31 8.55 14.49 18.83 34.11 24.48 45.11 

Total 4.56 94.25 222.08 255.56 519.98 804.40 1632.11 1107.13 2238.41 

Table 4-6 – Max. Runoff and Total Runoff Volume from Post-Dev Subcatchments during 24-hr Design Storms 

Sub 
catch
ment 

Area 
(ha) 

SCS_Type_II_48m
m_24hr_2yr 

SCS_Type_II_62.4
mm_24hr_5yr 

SCS_Type_II_103.
2mm_24hr_100yr 

SCS_Type_II_103.2mm
_24hr_100yr+20% 

Max. 
Runoff 

(L/s) 

Total 
Runoff 

(m3) 

Max. 
Runoff 

(L/s) 

Total 
Runoff 

(m3) 

Max. 
Runoff 

(L/s) 

Total 
Runoff 

(m3) 

Max. 
Runoff 

(L/s) 

Total 
Runoff (m3) 

S1 0.59 6.55 77.69 19.15 133.30 73.08 316.50 104.20 418.10 

S2 0.53 27.44 73.84 48.89 124.10 122.60 289.30 162.30 381.00 

S3 0.25 14.85 35.45 27.15 59.11 61.73 137.40 80.62 180.80 

S4 2.21 10.23 8.68 50.43 85.32 220.50 469.60 317.00 681.70 

S5 0.22 10.20 30.13 19.37 50.79 48.21 118.60 64.29 156.20 

S6 0.43 12.60 7.48 41.68 36.63 112.40 121.80 149.10 163.20 

S7 0.27 16.43 38.75 30.25 64.48 67.82 149.80 88.38 197.10 
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S8 0.07 5.17 9.95 8.19 16.49 17.61 38.17 22.81 50.21 

Total 4.56 103.47 281.98 245.11 570.22 723.95 1641.17 988.70 2228.31 

 

Table 4-7 – Comparison of Pre-Development and Post-Development Peak Runoff Rates to Outlets 

Outlet 
Pre Dev 
Catchme

nts 

PostDev 
Catchme

nts 

Pre 
Dev Max. 

Runoff 
(L/s) 

Post 
Dev Max. 

Runoff 
(L/s) 

Associated 
Rainfall 
Event 

Comments 

OF1 E6 S8 18.83 18.83 
SCS_Type_II
_96mm_12hr

_100yr 

Outlet towards Trail Road 
and neighbouring property 

to the South 

OF2 
E1, E2, 

E3, E4, E5 

S1, 
S2,S3,S4, 

S5,S6 
0.00 0.00 

SCS_Type_II
_96mm_12hr

_100yr 

Infiltration via proposed 
west and east infiltration 

trenches 

OF3 E7 S7 72.55 72.55 
SCS_Type_II
_96mm_12hr

_100yr 

Outlet towards 
neighbouring property to 

the South 

 

Table 4-8 – Depth of Water in Proposed Infiltration Trenches During 12-hr Design Storm Events 

Infiltrat
ion 

Trench 
(catch
ment) 

Max. Depth of Water from LID Reports and Equivalent Adjusted Depth of Water based on 
Stage Storage Report (mm) 

SCS_Type_II_43.2m
m_12hr_2yr 

SCS_Type_II_57.6m
m_12hr_5yr 

SCS_Type_II_96mm_
12hr_100yr 

SCS_Type_II_96mm_1
2hr_100yr+20% 

Depth 
from 

Model 

Adjust
ed 

Depth 

Depth 
from 

Model 

Adjust
ed 

Depth 

Depth 
from 

Model 

Adjuste
d Depth 

Depth from 
Model 

Adjuste
d Depth 

West 
(S1) 

0.00 0.00 201.62 201.62 1444.12 1420.00 1886.08 1750.00 

East 
(S6) 

39.80 39.80 501.59 501.59 1412.51 1350.00 1705.43 1470.00 

 

Table 4-9 – Depth of Water in Proposed Infiltration Trenches During 24-hr Design Storm Events 

Infiltrat
ion 

Trench 
(catch
ment) 

Max. Depth of Water from LID Reports and Equivalent Adjusted Depth of Water based on 
Stage Storage Report (mm) 

SCS_Type_II_48m
m_24hr_2yr 

SCS_Type_II_62.4m
m_24hr_5yr 

SCS_Type_II_103.2m
m_24hr_100yr 

SCS_Type_II_103.2m
m_24hr_100yr+20% 

Depth 
from 

Model 

Adjust
ed 

Depth 

Depth 
from 

Model 

Adjust
ed 

Depth 

Depth 
from 

Model 

Adjusted 
Depth 

Depth 
from 

Model 

Adjusted 
Depth 

West 
(S1) 

0.00 0.00 196.12 196.12 1340.08 1340.08 1716.19 1610.00 

East 
(S6) 

42.17 42.17 446.84 446.84 1303.43 1250.00 1553.17 1400.00 
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Based on these results, it is evident that the proposed infiltration trenches are sufficient to meet the 
design criteria of maintaining pre-development run-offs from the development area up to and including 
100-year storm event in the post-development conditions. 

Since post-development drainage areas S7 and S8 remain unchanged from pre-development condition 
(pre-development areas E6 and E7), no further control has been proposed in these areas.   

Quality control for this site will be achieved naturally through infiltration. A 300 mm sand filter layer is 
proposed at the bottom of the infiltration trench to promote water quality enhancement before it 
infiltrates into the native soil. No run-off drains off-site in the post-development conditions therefore, 
80% TSS removal criteria does not apply for the proposed stormwater management strategy. 

5 Erosion and Sediment Control 

During all construction activities, erosion and sedimentation shall be controlled by the following 
techniques: 
 

• Extent of exposed soils shall be limited as much as possible, 

• Backfilled soil shall be vegetated after completion of each phase of backfilling, 

• Light duty silt fencing shall be used around the backfilled area until sufficient vegetation cover is 
established.  Silt fencing locations are identified on the erosion control plan,   

• Visual inspection shall be completed daily on sediment control barriers and any damage repaired 
immediately. Care will be taken to prevent damage during site operations, 

• In some cases, barriers may be removed temporarily to accommodate the site operations.  The 
affected barriers shall be reinstated as soon as possible, 

• Sediment control devices shall be cleaned of accumulated silt as required, 

• Construction and maintenance requirements for erosion and sediment controls are to comply with 
Ontario Provincial Standard Specification (OPSS) OPSS 805, and City of Ottawa specifications. 
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6 Conclusions 

This report addresses stormwater design for the purposes of Zoning By-Law Amendment application 
with the City of Ottawa. The following summarizes the Stormwater Management Design for the site:   

• Post-Development storm run-off shall be controlled to pre-development levels for each storm event 
up to and including 100-year storm. 

• The site is located in rural area, hence SCS Type II storms were used for stormwater management 
design. 

• Stormwater runoff from 4.19 ha of total drainage area which includes 3.71 ha of area within the 
property and 0.24 ha of external areas, are being managed by on-site surface ponding and 
infiltration. 0.35 ha of property drains towards Trail Road and neighboring property to the south. 

• Pre-development subcatchments E1 to E5 includes drainage areas being managed by on-site 
surface ponding and infiltration. No storm run-off occurs off-site from these areas up to and 
including SCS Type II – 100-year events of 12 hour and 24 hour duration. Drainage areas E6 and 
E7 drains off-site and are proposed to be unchanged in the post-development condition. 

• Soil backfilling within the subject property will take place in six phases.  

• Three infiltration trenches are proposed to be built in post-development conditions. The east 
infiltration trench, which will have 150 m2 area and 1.5 m of total water depth, will be built before 
backfilling subcatchment S6. The west infiltration trenches, which includes two equal size trenches 
of 450 m2 and 2.0m of total water depth, will be built after completion of all soil dump operations on 
site. 

• No run-off occurs off-site from the development area (post-development subcatchments S1 to S6) 
including SCS Type II 100 year and 100 year + 20% (climate change consideration) storm events 
of 12 hour and 24 hour durations. The maximum depth of water within the west and east infiltration 
trench will be 1.75 m and 1.47 m, respectively during 100 year + 20% storms. This is well below 
the maximum suggested depth of 2.0 m in MECP SMPDM guidelines. Therefore, the design criteria 
for the stormwater management of the subject site can be met successfully. 

• During all soil dump activities, erosion and sedimentation will be controlled on site. 
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Appendix A – Figures 

Figure A-1: Site Location Plan 

Figure A-2: Pre-Development SWM Subcatchments 

Figure A-3: Pre-Development Site Topography 

Figure A-4: Post-Development SWM Subcatchments  
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Appendix B – Pre-Development SWM   
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Appendix C – Post-Development SWM  
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Appendix D – Background Info.  



EXP Services Inc. 
4380 Trail Road. 

OTT-21023795-A0 
June 23, 2023 

E 
 

Appendix E – Drawings 
 

- Included Separately 


