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Note: This report has been revised to address review comments received from the Town 
of Cobourg. 
 

Stormwater Management Report 
 
Loadstar Trailers are proposing to develop Lot 10 of the Lucas Point Industrial Park in 
the Town of Cobourg. The subject property is located on Dodge Street, near the east end 
of the Industrial Park. The site is presently vacant and has a total area of 2.54 ha. The 
property is fully serviced. 
 
Design Criteria: 
 
1.  IDF DATA, YARNELL’S EQUATION 
 

 Return Regression constants 
 Period a b 

    
 2 1778 13 
 5 2464 16 
 10 2819 16 
 25 3886 18 
 50 4750 24 
 100 5588 28 
    

  I=a/(T+b), Where T= time of concentration 
 
2. The Stormwater Management Planning and Design Manual, March 2003, 

prepared by the Ministry of the Environment 
 
3. Runoff Coefficient of 0.30 for landscaped and vegetated areas  

Runoff Coefficient of 0.90 for paved surface, concrete and  
            building roof 

Runoff Coefficient of 0.90 for gravel (but, allowed C=0.60) 
 
4.  Rational Method Q=CIA/360 
  Where  Q= peak flow (cms) 
    C= runoff coefficient (0.30 for Pre-Development) 
    I= rainfall intensity (mm/hr) 
    A= area (hectares) 
 
5.  Geotechnical Investigation Report dated April 24, 2019 prepared by Cambium 

Inc. 
 
The peak runoff flows were calculated for the pre-development and post-development 
conditions for the 2-yr through the 100-yr storm events. IDF data for Yarnell’s Equation 
and the Rational Method were used to calculate the runoff for each of the storms. 
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Existing Conditions 
 
Surface drainage from the site is directed from north to south across the site. The low 
point on the property is at the SE corner of the lot. Stormwater runoff is to be discharged 
into the existing municipal storm sewer system on Dodge Street. 
 
The initial development of the Industrial Park included a 300mm storm sewer service 
pipe stub to the property from the CB on Dodge Street. The storm sewer on Dodge Street 
conveys stormwater south into the existing storm sewer on Thompson Street, where it is 
directed westerly and eventually outlets into Lake Ontario. 
 
While the Town of Cobourg has engineering drawings for the Industrial Park (Road 
Construction, Storm Sewers, Sanitary Sewers and Waterworks), the Town does not have 
a record of the storm sewer design sheets. The Ganaraska Conservation Authority does 
not have any records either. A meeting was held with Town and GRCA staff on May 28, 
2019 to discuss the design of the existing municipal storm sewer system. The conclusion 
was that stormwater discharge for the development is permitted to discharge at peak pre-
development flows. That is, the peak post-development flow can not exceed the peak pre-
development flow for all storms up to the 100-yr storm event. 
 
The peak pre-development flows are tabulated below for the vacant lot. 
 
PRE-DEVELOPMENT 

t=min 15.0 C= 0.300 A= 2.536 
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 

I=mm/hr 63.50 79.48 90.94 117.76 121.79 129.95 
Q=cms 0.134 0.168 0.192 0.249 0.257 0.275 

 
The peak post-development discharge must be limited 0.168 cms and 0.275 cms for the 
5-yr and 100-yr storm events respectively. 
  
Proposed Development – Quantity Control 
 
Drawing 19-602-POST (Post Development Plan) illustrates the proposed development.  
Extraneous runoff from the north and onto the property will be intercepted by 
constructing a swale along the north property line. 
 
Surface runoff from the site will be discharged at a controlled rate, into the existing storm 
sewer system.  
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Calculate the average runoff coefficient for Post Development conditions. 
 

Ground 
Cover 

Area 
(sq.m) 

C 
 

A x C 
 

Grass 3229 0.3 968.7 
Concrete 182 0.9 163.8 
Building 1896 0.9 1706.4 
Building Addition 557 0.9 501.3 
Asphalt 2310 0.9 2079 
Gravel 17187 0.9 15468.3 

Total 25361 20887.5 

Weighted C 0.82 
  
The Town of Cobourg uses a runoff coefficient for Industrial developments ranging from 
0.50 – 0.90 as the design criteria for storm drainage systems. The average runoff 
coefficient calculated is within the acceptable range. The peak runoff flows for the 
proposed conditions are tabulated below for the various storm events, at a 15 minute time 
of concentration. 
 
POST-DEVELOPMENT 

t=min 15.0 C= 0.82 A= 2.536 
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 

I=mm/hr 63.50 79.48 90.94 117.76 121.79 129.95 
Q=cms 0.368 0.461 0.528 0.683 0.707 0.754 

 
Stormwater discharge must be controlled to the 5-yr flow of 0.168 cms or less. The 
following tables present the calculated runoff flows and storage volumes required for the 
5-yr and 100-yr storm events. 
 
 5-YEAR TOTAL FLOW 
 AREA 2.536 Discharge control 0.168 

 TIME INT (I) Qp RUNOFF DISCHAR STOR 
 

(min) (mm/hr) (cms) 
VOL 
(m3) VOL (m3) 

VOL 
(m3) 

 
 10 94.77 0.550 329.9 100.8 229.1 
 15 79.48 0.461 415.1 151.2 263.9 
 16 77.00 0.447 428.9 161.3 267.6 
 18 72.47 0.420 454.1 181.4 272.7 
 20 68.44 0.397 476.5 201.6 275.0 
 22 64.84 0.376 496.6 221.7 274.9 
 24 61.60 0.357 514.7 241.9 272.8 
 26 58.67 0.340 531.0 262.1 269.0 
 28 56.00 0.325 545.9 282.2 263.6 
 30 53.57 0.311 559.4 302.4 257.1 
 40 44.00 0.255 612.7 403.2 209.5 
 50 37.33 0.217 649.8 503.9 145.9 
 60 32.42 0.188 677.2 604.7 72.5 
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In order to control the peak discharge to the 5-yr peak pre-development flow of 
0.168cms, 275.0 cu.m of runoff storage is required. 
 
For the 100-yr storm event, the storage requirements are presented in the following table. 
 

STORAGE CALCULATIONS 
100-YEAR TOTAL FLOW 

AREA 2.536 Discharge control 0.1680 
TIME INT (I) Qp RUNOFF DISCHAR STOR 

(min) (mm/hr) (cms) 
VOL 
(m3) VOL (m3) 

VOL 
(m3) 

10 147.05 0.853 511.9 100.8 411.1 
20 116.42 0.675 810.6 201.6 609.0 
30 96.34 0.559 1006.2 302.4 703.8 
40 82.18 0.477 1144.3 403.2 741.1 
42 79.83 0.463 1167.2 423.3 743.9 
44 77.61 0.450 1188.8 443.5 745.3 
46 75.51 0.438 1209.3 463.6 745.6 
48 73.53 0.427 1228.6 483.8 744.8 
50 71.64 0.416 1247.0 503.9 743.1 
60 63.50 0.368 1326.4 604.7 721.6 
70 57.02 0.331 1389.5 705.5 684.0 
80 51.74 0.300 1441.0 806.3 634.7 
90 47.36 0.275 1483.7 907.1 576.6 

 
In order to control the peak discharge to the 5-yr peak pre-development flow of 
0.168cms, 745.6 cu.m of runoff storage is required. 
 
SWM facility storage will be constructed along the south property line as noted on the 
plan. The maximum storage required is 745.6 cu.m for the 100-yr storm event. As 
proposed, the maximum ponding depth in the SWM facility will be 1.0m. 
 
The orifice equation is used to determine the outlet flow. 

Q = CA*SQRT(2gH) 
 Where  Q= discharge (cms) 
   C= 0.6, orifice opening 
   g= 9.81 m/sec/sec 
   H= water head (water elevation – centre of orifice elevation) 
 
For the major storm event, at a maximum depth of 1.0m, H=0.85m), the orifice must 
have a 295mm diameter opening to control the discharge to 0.168 cms. The peak 
discharge from the proposed development will not exceed the peak Pre-development 
flows for the lot in the Industrial Park. 
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AquaShield™, Inc  

Stormwater Treatment Solutions 
 
 
The highest priority of AquaShield

TM
, Inc. (AquaShield™) is to protect waterways by providing 

stormwater treatment solutions to businesses across the world. These solutions have a reliable 

foundation based on over 20 years of water treatment experience.  

Local regulators, engineers, and contractors have praised the AquaShield™ systems for their 

simple design and ease of installation. All the systems are fabricated from high performance, 

durable and lightweight materials. Contractors prefer the quick and simple installation of our 

structures that saves them money.  

The patented line of AquaShield™ stormwater treatment products that provide high levels of 

stormwater treatment include the following: 

 Aqua-Swirl
®
 Stormwater Treatment System:  hydrodynamic separator, which 

provides a highly effective means for the removal of sediment, floating debris and free-

oil.   

 

 Aqua-Filter
TM

 Stormwater Filtration System:  treatment train stormwater filtration 

system capable of removing gross contaminants, fine sediments, waterborne 

hydrocarbons, heavy metals and total phosphorous. 

 
 

    

Aqua-Swirl® Stormwater 

Treatment System 

 Aqua-Filter™ Stormwater 

Filtration System 
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Aqua-Swirl® Stormwater Treatment 

System 
 
The patented Aqua-Swirl

®
 Stormwater Treatment System is a single chamber hydrodynamic 

separator which provides a highly effective means for the removal of sediment, free oil, and 

floating debris. Both treatment and storage are accomplished in the swirl chamber without the 

use of multiple or “blind” chambers. Independent laboratory and field performance verifications 

have shown that the Aqua-Swirl
®
 achieves over 80% suspended solids removal efficiency on a 

net annual basis. 

 

The Aqua-Swirl
®
 is most commonly installed in an “off-line” configuration. Or, depending on 

local regulations, an “in-line” (on-line) conveyance flow diversion (CFD) system can be used. 

The CFD model allows simple installation by connecting directly to the existing storm 

conveyance pipe thereby providing full treatment of the “first flush,” while the peak design 

storm is diverted and channeled through the main conveyance pipe.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The patented Aqua-Swirl

®
 Stormwater Treatment System provides a highly effective means for 

the removal of sediment, floating debris, and free oil. Swirl technology, or vortex separation, is a 

proven form of treatment utilized in the stormwater industry to accelerate gravitational 

separation.  
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Floatable debris in the Aqua-Swirl
®
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Each Aqua-Swirl
®
 is constructed of high performance, lightweight and durable materials 

including polymer coated steel (PCS), high density polyethylene (HDPE), or fiberglass 

reinforced polymer (FRP). These materials eliminate the need for heavy lifting equipment during 

installation.  

 

 
System Operation 

 

The treatment operation begins when stormwater enters the Aqua-Swirl
®
 through a tangential 

inlet pipe that produces a circular (or vortex) flow pattern that causes contaminates to settle to 

the base of the unit. Since stormwater flow is intermittent by nature, the Aqua-Swirl
®
 retains 

water between storm events providing both dynamic and quiescent settling of solids. The 

dynamic settling occurs during each storm event while the quiescent settling takes place between 

successive storms. A combination of gravitational and hydrodynamic drag forces encourages the 

solids to drop out of the flow and migrate to the center of the chamber where velocities are the 

lowest.  

 

The treated flow then exits the Aqua-Swirl
®
 behind the arched outer baffle. The top of the baffle 

is sealed across the treatment channel, thereby eliminating floatable pollutants from escaping the 

system. A vent pipe is extended up the riser to expose the backside of the baffle to atmospheric 

conditions, preventing a siphon from forming at the bottom of the baffle. 

 

 
Custom Applications 

 

 

The Aqua-Swirl
®
 system can be modified to fit a variety of purposes in the field, and the angles 

for inlet and outlet lines can be modified to fit most applications. The photo below demonstrates 

the flexibility of Aqua-Swirl
®
 installations using a “twin” configuration in order to double the 
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Custom designed AS-9 Twin Aqua-Swirl
®
  

water quality treatment capacity. Two Aqua-Swirl
®
 units were placed side by side in order to 

treat a high volume of water while occupying a small amount of space.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Retrofit Applications 

 

The Aqua-Swirl
®
 system is designed so that it can easily be used for retrofit applications. With 

the invert of the inlet and outlet pipe at the same elevation, the Aqua-Swirl
®

 can easily be 

connected directly to the existing storm conveyance drainage system. Furthermore, because of 

the lightweight nature and small footprint of the Aqua-Swirl
®
, existing infrastructure utilities 

(i.e., wires, poles, trees) would be unaffected by installation. 

 

 
AquaShield™ Product 
System Maintenance                            

 

The long term performance of any stormwater treatment structure, including manufactured or 

land based systems, depends on a consistent maintenance plan. Inspection and maintenance 

functions are simple and easy for the AquaShield
TM

 Stormwater Treatment Systems allowing all 

inspections to be performed from the surface.  

 

It is important that a routine inspection and maintenance program be established for each unit 

based on: (a) the volume or load of the contaminants of concern, (b) the frequency of releases of 

contaminants at the facility or location, and (c) the nature of the area being drained. 

 

In order to ensure that our systems are being maintained properly, AquaShield
TM

 offers a 

maintenance solution to all of our customers. We will arrange to have maintenance performed. 
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Inspection 

 

All AquaShield
TM

 products can be inspected from the surface, eliminating the need to enter the 

systems to determine when cleanout should be performed. In most cases, AquaShield
TM

 

recommends a quarterly inspection for the first year of operation to develop an appropriate 

schedule of maintenance. Based on experience of the system’s first year in operation, we 

recommend that the inspection schedule be revised to reflect the site-specific conditions 

encountered. Typically, the inspection schedule for subsequent years is reduced to semi-annual 

inspection. 

 

 

 
Aqua-Swirl® Maintenance 

 

The Aqua-Swirl
®
 has been designed to minimize and simplify the inspection and maintenance 

process. The single chamber system can be inspected and maintained entirely from the surface 

thereby eliminating the need for confined space entry. Furthermore, the entire structure 

(specifically, the floor) is accessible for visual inspection from the surface. There are no areas of 

the structure that are blocked from visual inspection or periodic cleaning. Inspection of any free-

floating oil and floatable debris can be directly observed and maintained through the manhole 

access provided directly over the swirl chamber. 

 

Aqua-Swirl
®
 Inspection Procedure 

 

To inspect the Aqua-Swirl
®
, a hook is needed to remove the manhole cover. AquaShield

TM
 

provides a customized manhole cover with our distinctive logo to make it easy for maintenance 

crews to locate the system in the field. We also provide a permanent metal information plate 
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Sediment inspection using a 

stadia rod in a single chamber 

Maintenance trigger for Aqua-Swirl® Models AS-

3 through AS-13 occurs when sediment pile is 

42-48 inches below water surface.  

Maintenance trigger for Aqua-Swirl® Model 

AS-2 occurs when sediment pile is 30 to 32 

inches below water surface.  

affixed inside the access riser which provides our contact information, the Aqua-Swirl
®
 model 

size, and serial number. 

 

The only tools needed to inspect the Aqua-Swirl
®
 system are a flashlight and a measuring device 

such as a stadia rod or pole. Given the easy and direct accessibility provided, floating oil and 

debris can be observed directly from the surface. Sediment depths can easily be determined by 

lowering a measuring device to the top of the sediment pile and to the surface of the water.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It should be noted that in order to avoid underestimating the volume of sediment in the chamber, 

the measuring device must be carefully lowered to the top of the sediment pile. Keep in mind 

that the finer sediment at the top of the pile may offer less resistance to the measuring device 

than the larger particles which typically occur deeper within the sediment pile.  

 

The Aqua-Swirl
®
 design allows for the sediment to accumulate in a semi-conical fashion as 

illustrated above. That is, the depth to sediment as measured below the water surface may be less 

in the center of the swirl chamber; and likewise, may be greater at the edges of the swirl 

chamber. 

42-48” 

42-48” AS-2: 

30-32” 
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Vacuum truck quickly cleans the Aqua-Swirl
®
 

from a single chamber 

 

Aqua-Swirl
®
 Cleanout Procedure 

 

Cleaning the Aqua-Swirl
®
 is simple and quick. Free-floating oil and floatable debris can be 

observed and removed directly through the 30-inch service access riser provided. A vacuum 

truck is typically used to remove the accumulated sediment and debris. An advantage of the 

Aqua-Swirl
®
 design is that the entire sediment storage area can be reached with a vacuum hose 

from the surface (reaching all the sides). Since there are no multiple or limited (hidden or 

“blind”) chambers in the Aqua-Swirl
®
, there are no restrictions to impede on-site maintenance 

tasks. 

Disposal of Recovered Materials  

 

Disposal of recovered material is typically handled in the same fashion as catch basin cleanouts. 

AquaShield
TM

 recommends that all maintenance activities be performed in accordance with 

appropriate health and safety practices for the tasks and equipment being used.  

 

AquaShield
TM

 also recommends that all materials removed from the Aqua-Swirl
®
 and any 

external structures (e.g, bypass features) be handled and disposed in full accordance with any 

applicable local and state requirements.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Aqua-Swirl
®
 Inspection and Maintenance Work Sheets  

on following pages 
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Aqua-Swirl
®
 Inspection and Maintenance Manual 

Work Sheets 

 
SITE and OWNER INFORMATION 

 

Site Name:             

 

Site Location:             

 

Date:            Time:     

 

Inspector Name:            

 

Inspector Company:          Phone #:      

 

Owner Name:             

 

Owner Address:            

 

Owner Phone #:            Emergency Phone #:     

 

INSPECTIONS 

 

I. Floatable Debris and Oil 

 

1. Remove manhole lid to expose liquid surface of the Aqua-Swirl
®
. 

2. Remove floatable debris with basket or net if any present. 

3. If oil is present, measure its depth. Clean liquids from system if one half (½) inch or more 

oil is present.  

 

Note: Water in Aqua-Swirl
®
 can appear black and similar to oil due to the dark body of 

the surrounding structure. Oil may appear darker than water in the system and is usually 

accompanied by oil stained debris (e.g. Styrofoam, etc.). The depth of oil can be 

measured with an oil/water interface probe, a stadia rod with water finding paste, a 

coliwasa, or collect a representative sample with a jar attached to a rod. 

 

II. Sediment Accumulation 

 

1. Lower measuring device (e.g. stadia rod) into swirl chamber through service access 

provided until top of sediment pile is reached.  

2. Record distance to top of sediment pile from top of standing water:    inches 

3. For Aqua-Swirl
®
 Models AS-3 through AS-13, schedule cleaning if value in Step #2 is 

48 to 42 inches or less.  

4. For Aqua-Swirl
®
 Model AS-2, schedule cleaning if value in Step #2 is 32 to 30 inches or 

less. 
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III. Diversion Structures (External Bypass Features) 

 

If a diversion (external bypass) configuration is present, it should be inspected as follows: 

 

1. Inspect weir or other bypass feature for structural decay or damage. Weirs are more 

susceptible to damage than off-set piping and should be checked to confirm that they are 

not crumbling (concrete or brick) or decaying (steel). 

2. Inspect diversion structure and bypass piping for signs of structural damage or blockage 

from debris or sediment accumulation. 

3. When feasible, measure elevations on diversion weir or piping to ensure it is consistent 

with site plan designs. 

4. Inspect downstream (convergence) structure(s) for sign of blockage or structural failure 

as noted above. 

 

CLEANING 

 

Schedule cleaning with local vactor company or AquaShield
TM

 to remove sediment, oil and other 

floatable pollutants. The captured material generally does not require special treatment or 

handling for disposal. Site-specific conditions or the presence of known contaminants may 

necessitate that appropriate actions be taken to clean and dispose of materials captured and 

retained by the Aqua-Swirl
®
. All cleaning activities should be performed in accordance with 

property health and safety procedures.  

 

AquaShield
TM

 always recommends that all materials removed from the Aqua-Swirl
®
 during the 

maintenance process be handled and disposed in accordance with local and state environmental 

or other regulatory requirements. 

 

MAINTENANCE SCHEDULE 

 

I. During Construction 

 

Inspect the Aqua-Swirl
®

 every three (3) months and clean the system as needed. The 

Aqua-Swirl
®
 should be inspected and cleaned at the end of construction regardless of 

whether it has reached its maintenance trigger. 

 

II. First Year Post-Construction 

 

Inspect the Aqua-Swirl
®
 every three (3) months and clean the system as needed.  

 

Inspect and clean the system once annually regardless of whether it has reached its 

sediment or floatable pollutant storage capacity. 

 

III. Second and Subsequent Years Post-Construction 

 

If the Aqua-Swirl
®

 did not reach full sediment or floatable pollutant capacity in the First 

Year Post-Construction period, the system can be inspected and cleaned once annually. 

 

If the Aqua-Swirl
®

 reached full sediment or floatable pollutant capacity in less than 12 

months in the First Year Post-Construction period, the system should be inspected once 
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every six (6) months and cleaned as needed. The Aqua-Swirl
®
 should be cleaned annually 

regardless of whether it reaches its sediment or floatable pollutant capacity. 

 

IV. Bypass Structures 

 

Bypass structures should be inspected whenever the Aqua-Swirl
®

 is inspected. 

Maintenance should be performed on bypass structures as needed. 

 

MAINTENANCE COMPANY INFORMATION 

 

 

Company Name:            

 

Street Address:            

 

City:       State/Prov.:   Zip/Postal Code:    

 

Contact:         Title:      

 

Office Phone:       Cell Phone:       

 

ACTIVITY LOG 

 

Date of Cleaning:       (Next inspection should be 3 months from  

         this data for first year). 

 

Time of Cleaning: Start:      End:      

 

Date of Next Inspection:     

 

Floatable debris present: Yes  No  

 

 Notes:             

 

             

 

             

 

Oil present: Yes  No Oil depth (inches):       

 Measurement method and notes:         

 

             

 

             

 

STRUCTURAL CONDITIONS and OBSERVATIONS 

 

Structural damage: Yes No Where:         
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Structural wear: Yes No Where:         

 

Odors present:  Yes No Describe:         

 

Clogging: Yes No Describe:          

 

Other Observations:            

 

              

 

              

 

NOTES 

 

Additional Comments and/or Actions To Be Taken Time Frame 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

ATTACHMENTS 

 

 

 Attach site plan showing Aqua-Swirl
®
 location. 

 

 Attach detail drawing showing Aqua-Swirl
®
 dimensions and model number. 

 

 If a diversion configuration is used, attach details showing basic design and elevations 

(where feasible). 
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Aqua-Swirl
®
  

 

TABULAR MAINTENANCE SCHEDULE 

 

Date Construction Started:       

 

Date Construction Ended:       

 

During Construction 

 
 Month 

Activity 1 2 3 4 5 6 7 8 9 10 11 12 
Inspect and Clean  

as needed   X   X   X   X 

Inspect Bypass and 
maintain as needed   X   X   X   X 

Clean System*            X* 

* The Aqua-Swirl
®
 should be cleaned once a year regardless of whether it has reached full pollutant storage 

capacity. In addition, the system should be cleaned at the end of construction regardless of whether it has reach full 

pollutant storage capacity. 

 

 

First Year Post-Construction 

 
 Month 

Activity 1 2 3 4 5 6 7 8 9 10 11 12 
Inspect and Clean  

as needed   X   X   X   X 

Inspect Bypass and 

maintain as needed   X   X   X   X 

Clean System*            X* 

* The Aqua-Swirl
®
 should be cleaned once a year regardless of whether it has reached full pollutant storage 

capacity.  

 

 

Second and Subsequent Years Post-Construction 

 
 Month 

Activity 1 2 3 4 5 6 7 8 9 10 11 12 
Inspect and Clean  

as needed            X* 

Inspect Bypass, 
maintain as needed            X* 

Clean System*            X* 

* If the Aqua-Swirl
®
 did not reach full sediment or floatable pollutant capacity in the First Year Post-Construction 

period, the system can be inspected and cleaned once annually. 

 

If the Aqua-Swirl
®
 reached full sediment or floatable pollutant capacity in less than 12 months in the First Year 

Post-Construction period, the system should be inspected once every six (6) months or more frequently if past 

history warrants, and cleaned as needed. The Aqua-Swirl
®
 should be cleaned annually regardless of whether it 

reaches its full sediment or floatable pollutant capacity. 




