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1. General Information 
This brief sets out the calculations supporting our analysis that the Proposed Stormwater 

management will adequately service the proposed Cannabis Facility. 

The Subject site is approximately 3.51ha in size. The subject lot fronts Highway 62 and is 

approximately 13km from highway 401 exit 543 via Belleville. The land is currently zoned as 

Rural 1 (RU1) zone under the County of Prince Edward Comprehensive Zoning By-Law 1816-

2006. It is understood that the intended use will be in compliance with RU1 zoning per section 

4.39 cannabis production and processing facility. 

 

 

Figure 1 Site Sketch 
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2. Stormwater Management 
The client is looking to make site modifications, including the proposed cannabis facility 

construction. The existing greenhouse structures on site are removed. The Conceptual sketch 

(figure 1) shows the onsite existing structures and intended location for cannabis facility. 3 Existing 

structures identified on the sketch are estimated to be 42’ x 62’, 45’ x 70’ and 45’ x 23’. 

The proposed development will consist of construction of 598.87 sq. m cannabis facility. The 

proposed building will be warehouse with a loading bay. A 6.0m driveway will provide access to 

the proposed warehouse building and parking lot with 9 parking spaces and one loading area. 

Client confirmed that site will have 1 staff on site at all times and 2 part-time staff that assist every 

other Saturday (2days a month). 

The existing septic system on site will remain and will keep services the existing buildings. No 

upgrades or no alterations are being made to existing septic systems and a New septic system is 

being proposed for the warehouse building.  

2.1 Design Considerations 

The Existing surface has high elevations to west of property and is gently sloped towards east 

onto highway 62. The site has an average slope of 2.5% and slopes towards east making its way 

to roadside ditch along Highway 62. Portion of runoff drains to culvert located south of 4309 

entrance driveways.  

Area subject to development is identified in ST-101. Predevelopment catchment is identified as 

“100” and Post development catchment is identified as “200”.  

Predevelopment - Catchment 100: 

The existing land is made of wooded, range, gravel and grassed areas. Run off coefficients for 

predevelopment are provided as 0.25 for the cleared woodland (grass) area and 0.70 for gravel 

and 0.95 for roof areas. Below table summarizes predevelopment land uses and runoff 

coefficients. 

PRE-DEVELOPMENT 

AREAS AREA (ha) C 

Impervious 0.015 0.95 

Gravel 0.013 0.70 

Grassed/Woods 1.680 0.25 

 1.707 0.26 

Table 1 Pre-development Runoff Coefficient 

Run off coefficients for post development are provided as 0.95 for roofed and paved area, 0.70 

for gravel and 0.25 for grass. Below table summarizes post-development land uses and runoff 

coefficients. 
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POST DEVELOPMENT  

AREAS AREA (ha) C 

Impervious 0.079 0.95 

Gravel 0.076 0.70 

Grassed/Woods 1.552 0.25 
 1.707 0.30 

Table 2 Post-development Runoff Coefficient 

2.2 Allowable Peak Flows 

Existing peak flow conditions were calculated using rational method. IDF curves were obtained 

from MTO IDF look up tool.  Time of Concentration of 25.94min is calculated using airport method. 

Rational Method was used to calculate the peak flows for 5-year and 100-year existing conditions 

and are estimated to be 0.061 m3/s and 0.102 m3/s respectively. The post development flows are 

not to exceed the allowable flow rate. 

PRE-DELEVOPMENT PEAK FLOWS 

EVENT ID AREA (ha) Tc (min) I (mm/h) R Q (m3/s) 

2 Year 100 1.71 25.94 37.56 0.26 0.046 

5 Year 100 1.71 25.94 49.78 0.26 0.061 

10 Year 100 1.71 25.94 57.69 0.26 0.071 

100 Year 100 1.71 25.94 82.84 0.26 0.102 

Table 3 Allowable Peak Flows 

2.3 Required Storage Volumes: 
5-Year storage volume: 

TIME INTENSITY FLOW ALLOWABLE Q NET RUNOFF REQUIRED STORAGE 

min mm/hr Q1 m3/s Q2 m3/s Q3 m3/s m3 

1 484.63 0.695 0.061 0.63 38.0 

2 298.53 0.428 0.061 0.37 44.0 

3 224.85 0.322 0.061 0.26 47.0 

4 183.89 0.264 0.061 0.20 48.6 

5 157.34 0.226 0.061 0.16 49.3 

6 138.51 0.199 0.061 0.14 49.5 

7 124.36 0.178 0.061 0.12 49.2 

8 113.28 0.162 0.061 0.10 48.6 

9 104.33 0.150 0.061 0.09 47.7 

10 96.92 0.139 0.061 0.08 46.7 

11 90.67 0.130 0.061 0.07 45.4 

12 85.32 0.122 0.061 0.06 44.0 

13 80.68 0.116 0.061 0.05 42.5 

14 76.61 0.110 0.061 0.05 40.8 

15 73.00 0.105 0.061 0.04 39.1 
Table 4 showing 5-year peak flow rate and required storage volume for the subject site. 
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100-Year storage volume: 

TIME INTENSITY FLOW ALLOWABLE Q NET RUNOFF REQUIRED STORAGE 

min mm/hr Q1 m3/s Q2 m3/s Q3 m3/s m3 

1 806.55 1.157 0.102 1.05 63.3 

2 496.83 0.712 0.102 0.61 73.3 

3 374.21 0.537 0.102 0.43 78.2 

4 306.05 0.439 0.102 0.34 80.9 

5 261.85 0.375 0.102 0.27 82.1 

6 230.52 0.331 0.102 0.23 82.3 

7 206.97 0.297 0.102 0.19 81.9 

8 188.52 0.270 0.102 0.17 80.9 

9 173.63 0.249 0.102 0.15 79.4 

10 161.30 0.231 0.102 0.13 77.6 

11 150.90 0.216 0.102 0.11 75.6 

12 142.00 0.204 0.102 0.10 73.2 

13 134.27 0.193 0.102 0.09 70.7 

14 127.49 0.183 0.102 0.08 68.0 

15 121.49 0.174 0.102 0.07 65.1 
Table 5 showing 100-year peak flow rate and required storage volume for the subject site. 

Using modified rational method, it is determined that a storage volume of 49.5m3 is required to 

reduce 5-year peak flow rate to 0.061 m3/s and a storage volume of 82.3m3 to reduce 100year 

peal flow rate to 0.102 m3/s. 

2.4 OWIT Tool: 
OWIT tool was also used to determine the catchment boundary. (Identified on ST-101). The 

catchment drains to west of the highway 62. Below table summarizes the catchment 

characteristics under predevelopment and post development. It is noted that there is only 0.8% 

increase in impervious within the catchment. 

Land Use 
Pre-Development Post-Development  

Area Percentage Area Percentage Change 
 m2 % m2 % % 

Swamp 30599 17.9% 30599 17.9% 0.00% 

Deciduous Treed 64571 37.8% 64571 37.8% 0.00% 

Hedge Rows 12599 7.4% 12599 7.4% 0.00% 

Infrastructure 6075 3.6% 7477 4.4% 0.82% 

Agriculture 57147 33.4% 55744 32.6% -0.82% 
      

Total 170990.0 100% 170990 100%  
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2.5 Ponding Area 
Given the change in impervious is very minor and relatively small development area, to provide 

required storage volume, a small ponding area is proposed at the downstream end of the site. 

Water is detained in the ponding area to infiltrate and overflow beyond provided capacity. 

Depth in Pond Length Width Incr Vol Cum vol 

m m m m3 m3 

0 12 10 0 0 

0.1 12.8 10.8 13 13 

0.2 13.6 11.6 15 28 

0.3 14.4 12.4 17 45 

0.4 15.2 13.2 19 64 

 

Additionally, checking for quality volumetric criteria to attain 80% suspended solids removal. A 

surface infiltration trench is underneath the ponding area. Table 3.2 of MOE – SWM Planning, and 

Design Manual provides volumetric water quality criteria.  The development area has a total 

impervious of 0.08ha including the gravel driveway and roof area. 

 

Level of Treatment Required = Enhanced, 80% Long-Term Suspended Solids Removal 

Protection Level 
SWMP 

type 

Storage Volume (m3/ha) for Impervious Level 

35% 55% 70% 85% 

Enhanced 

80% Long-Term S.S. Removal 
Infiltration 25 30 35 40 

 

An estimate of required trench surface area for 24hour retention was calculated using the 

equation below: 

𝐴 =
1000 V

Pn∆t
 (Equation 4.3, MOE) 

Where,  

A = bottom area of trench (m2) 

V = runoff volume to be infiltrated (Table 3.2 MOE) 

P = percolation rate of surrounding native soil (25 mm/h)  

n = porosity of the storage media (0.4 for clear stone) 

∆t = retention time (24 hours) 

 

Below Table shows the required and proposed trench surface areas and storage volumes to attain 

the 80% suspended solids removals. 
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 Required Proposed Trench  

Imp 
Storage Volume 

Required 

Surface 

Area of 

Trench 

Length Width Depth 
Surface 

Area 

Storage 

Volume 
Area Met 

% m3/ha V1 (m3) A1 (m2) m m m A2 (m2) V2 (m3) (A2 > A1) 

4.63 18.7 7.8 32 12 10 0.5 120 24 Yes 

 

Grading is done such that it directs the runoff to ponding area and to allow a maximum depth of 

0.40m over the infiltration trench before overflowing into the ditch along highway 62. Infiltration 

Trench provides a storage volume of 24m3 required for quality treatment. Further, surface ponding 

over the trench will provide a storage volume of 64 m3. The site provides for a total storage volume 

of 88 m3.  It is our opinion that proposed development will not require any additional on-site 

quantity control and will also provide required quality treatment for the development area to attain 

80% suspended solid removals. 

 

Figure 2 Surface Infiltration Trench (Typical Detail) 

Maintenance:  

The runoff will sheet flow towards the infiltration trench. Equation 7.1 and Table 7.4 of MOE 2003 

Stormwater Manual maybe used as guidance for estimating longevity (based on monitoring results 

in literature and existing soil permeability). This requires a maintenance for every 15years. But 

given, the site has a gravel driveway and accumulation of sediment deposits, we expect a 

sediment removal frequency of 5years, however the detention area should be inspected annually 

for any sediment deposits. If the depth of sediments over trench area is above 50mm, the 

accumulated sediments should be removed to down to original designed grade.  
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Erosion & Sedimentation Controls 

Erosion and sediment control measures are to be taken during construction stage. Measures to 

be taken are listed below: 

• During construction and grading activities, silt fence (per OPSD 219.110) or other suitable 

erosion and sediment controls should be placed along the downgradient boundary of the 

construction zone to reduce the potential for sedimentation.  The erosion control barrier 

should remain in place until the grading area becomes sufficiently vegetated to limit 

erosion and sedimentation potential.  Once the site is stabilized, the erosion control 

barriers can be removed.  

• The Contractor shall clean up and remove any mud or debris tracked onto the surrounding 

rights-of-way. 

• Areas stripped during construction will be stabilized as soon as practical. Limit the extent 

of exposed soils at any given time. 

• Areas stripped of vegetation will be surrounded by silt fence. Re-vegetation of the exposed 

areas as soon as possible. 

• Minimization of areas to be cleared and grubbed. 

• A Silt Fence per OPSD 219.110 to be installed around the perimeter of stockpiles of any 

topsoil to be used or removed from the site. 

• All construction activities including maintenance procedures will be controlled to prevent 

entry of deleterious substances into the natural environment.  Vehicular maintenance and 

refueling will be conducted at least 30 m from stormwater management facilities, wetlands, 

or waterways.   

• Run-off from construction materials and any stockpiles shall be contained and discharged 

so as to prevent entry of sediment to the adjacent environment. 

• The Contract Administrator (CA) should complete inspections of the erosion control 

features at regular intervals during construction, and at an increased frequency wherever 

there is the high potential for sedimentation (i.e., rain events). Any deficiencies identified 

by the CA are to be immediately corrected by the Contractor. Commonly inspection 

frequency is a) On a weekly basis during active construction; b) before and after every 

rainfall event; c) after significant snowmelt events; d) monthly during inactive construction 

period; e) daily during extended rainfall. 
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3. Conclusion 
• Surface Ponding with a storage volume of 64 m3 is provided and allowed to overflow 

beyond provided storage. 

• Surface infiltration volume of 24 m3 is provided as quality control volume. 

• Grading is done to direct the runoff to the ponding area at the downstream end of the site. 

• Riprap per OPSD 810.010 is provided at the outlet of the site for erosion control. 

• Site is to be enclosed with silt fence before the construction begins. 

• Areas stripped during construction and any disturbed areas; especially roadside ditches 

will be stabilized as soon as practical.  

 

Respectfully Submitted by,  

 

 

 

          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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.  Three 

Hills Engineering Ltd. accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or actions based on this report.  

 

 

 

 

 

           February 2, 2024 

Dheeraj Thamatam, M.Eng, P.Eng 
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Active coordinate
44° 5' 15" N, 77° 23' 15" W (44.087500,-77.387500)

Retrieved: Tue, 30 Jan 2024 18:44:55 GMT

Location summary
These are the locations in the selection.

IDF Curve: 44° 5' 15" N, 77° 23' 15" W (44.087500,-77.387500)

Results
An IDF curve was found.

Coordinate: 44.087500, -77.387500
IDF curve year: 2010

Coefficient summary

IDF Curve: 44° 5' 15" N, 77° 23' 15" W (44.087500,-77.387500)

Retrieved: Tue, 30 Jan 2024 18:44:55 GMT

Data year: 2010
IDF curve year: 2010

Return period 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr

A 20.9 27.7 32.1 37.8 42.0 46.1

B -0.699 -0.699 -0.699 -0.699 -0.699 -0.699

Statistics

Rainfall intensity (mm hr-1)

Duration 5-min 10-min 15-min 30-min 1-hr 2-hr 6-hr 12-hr 24-hr

2-yr 118.7 73.1 55.1 33.9 20.9 12.9 6.0 3.7 2.3

5-yr 157.3 96.9 73.0 45.0 27.7 17.1 7.9 4.9 3.0

10-yr 182.3 112.3 84.6 52.1 32.1 19.8 9.2 5.7 3.5

25-yr 214.7 132.3 99.6 61.4 37.8 23.3 10.8 6.7 4.1

50-yr 238.6 147.0 110.7 68.2 42.0 25.9 12.0 7.4 4.6

100-yr 261.8 161.3 121.5 74.8 46.1 28.4 13.2 8.1 5.0

Rainfall depth (mm)

Duration 5-min 10-min 15-min 30-min 1-hr 2-hr 6-hr 12-hr 24-hr

2-yr 9.9 12.2 13.8 17.0 20.9 25.7 35.8 44.2 54.4

5-yr 13.1 16.2 18.2 22.5 27.7 34.1 47.5 58.5 72.1

10-yr 15.2 18.7 21.1 26.1 32.1 39.5 55.0 67.8 83.6

25-yr 17.9 22.0 24.9 30.7 37.8 46.6 64.8 79.9 98.4

50-yr 19.9 24.5 27.7 34.1 42.0 51.7 72.0 88.7 109.3

100-yr 21.8 26.9 30.4 37.4 46.1 56.8 79.1 97.4 120.0

Terms of Use
You agree to the Terms of Use of this site by reviewing, using, or interpreting these data.

Ontario Ministry of Transportation | Terms and Conditions | About
Last Modified: September 2016

Map data ©2024 Google Report a map error
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Dheeraj Thamatam

From: Kyle Horner <Kyle.Horner@cambium-inc.com>
Sent: December 22, 2023 1:06 PM
To: Tom Su
Cc: Lisa Colton
Subject: FW: 4309 Highway 62 - HydroG info needed
Attachments: 2023-12-05 FIG 2 - Test Pit and Test Well Location Plan.pdf

Good morning, Tom, 
 
Please see Natasha’s email, below for a summary of the soil and t-time values from our test pits. Happy to discuss if 
you have any questions. 
 
Regards, 
Kyle 
 
  

To help protect you r priv acy, Microsoft Office prevented automatic download of this 
picture from the Internet.

 

 

   

  

   

Kyle
 

Horner, Ph.D., P.Geo. 
  

Senior Hydrogeologist/Senior Project Manager
  
Cambium - Kingston 

 
  

613.876.4516 
  

866.217.7900 
 

cambium-inc.com 

  

Happy Holidays From Cambium! 
Our offices will be closed from December 25 - January 1. 
We look forward to working with you in 2024 and hope 
you have a safe and happy holiday season. 

   
   

Environmental | Building Sciences | Geotechnical | Construction Testing & Inspection 
 

 
This email and attachments are intended solely for the use of the recipient and may contain personal information that 
is regulated by the Personal Information Protection and Electronic Documents Act, S.C. 2000 C5. If you are not the 
intended recipient or do not agree to comply with the Act, please notify the sender by return email or telephone and 
delete the original message and attachments without making a copy 

  
  

From: Natasha Augustine <Natasha.Augustine@cambium-inc.com>  
Sent: Thursday, December 21, 2023 4:11 PM 
To: Kyle Horner <Kyle.Horner@cambium-inc.com> 
Subject: RE: 4309 Highway 62 - HydroG info needed 
 
All test pits encountered moist, light brown sand and silt layer with gravel and cobbles, some boulders, and 
some rootlets. No groundwater was observed to depths of termination. Below is a table identified bedrock 
depth (if encountered), as well as T-time results. The figure illustrating test pit locations is attached for further 
reference. 
 

Table 4     Summary of Test Pit Termination Depths 

Test Pit 
Termination Depth 

(mbgs) 
Termination Material 

TP101-23 2.00 Overburden 

TP102-23 1.31 Presumed Bedrock 
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TP103-23 1.22 Presumed Bedrock 

TP105-23 0.91 Presumed Bedrock 

 

Table 5     Grain Size Distribution Analysis Results 

Test Pit 
Depth 
(mbgs) 

Description 
% 

Gravel 
% 

Sand 
% 

Silt 
% 

Clay 
T-time 

(min/cm) 

TP101-23 0.00 – 2.00 Silty Gravelly Sand trace Clay 28 34 29 9 25 

TP102-23 0.00 – 1.31 Sandy Silty Gravel trace Clay 35 30 26 9 25 

 
 
  

To help protect you r priv acy, Microsoft Office prevented automatic download of this 
picture from the Internet.

 

 

   

  

   

Natasha 
 

Augustine, M.Sc. 
  

Environmental Scientist 
  
Cambium - Kingston 

 
  

613.453.5696 
  

866.217.7900 
 

cambium-inc.com 

  

Happy Holidays From Cambium! 
Our offices will be closed from December 25 - January 1. 
We look forward to working with you in 2024 and hope 
you have a safe and happy holiday season. 

   
   

Environmental | Building Sciences | Geotechnical | Construction Testing & Inspection 
 

 
This email and attachments are intended solely for the use of the recipient and may contain personal information that 
is regulated by the Personal Information Protection and Electronic Documents Act, S.C. 2000 C5. If you are not the 
intended recipient or do not agree to comply with the Act, please notify the sender by return email or telephone and 
delete the original message and attachments without making a copy 

  
  

From: Natasha Augustine <Natasha.Augustine@cambium-inc.com>  
Sent: Thursday, December 21, 2023 2:37 PM 
To: Kyle Horner <Kyle.Horner@cambium-inc.com> 
Subject: Re: 4309 Highway 62 - HydroG info needed 
 
Everything for tests pits should be in the report already, but I'll take a look and can send you the 
relevant details this afternoon  

From: Kyle Horner <Kyle.Horner@cambium-inc.com> 
Sent: Thursday, December 21, 2023 12:27:03 PM 
To: Natasha Augustine <Natasha.Augustine@cambium-inc.com> 
Subject: FW: 4309 Highway 62 - HydroG info needed  
  
FYI, let me know what we have from the test pits that we can provide. 
  
 


