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1.0 INTRODUCTION 
 
Ainley Group was retained to complete a preliminary stormwater brief to be included with the 
submission of applications for Zoning By-Law Amendment and Official Plan Amendment and Plan 
of Condominium at 1041 County Road 7. The purpose of the report is to summarize the 
stormwater requirements for the proposed development.  
 
 
2.0 SITE DESCRIPTION 
 
2.1 Existing Conditions 
 
The property is situated on part of Lot 64 and 65, Front Concession Bay of Quinte, Township of 
Marysburgh, Prince Edward County. The parcel of land is approximately 13.24 hectares (ha) and is 
currently comprised of one (1) single family residential dwelling, surrounded by vacant land. The 
property is bounded by limited-service residential lots, and rural lots to the west and east. It is 
bounded to the south by County Road 7 and to the north by the Bay of Quinte. The site slopes to 
the north towards the Bay of Quinte. 
 
A site location plan is attached to this report as Figure 1. 
 
2.2 Proposed Conditions 

 
The property is proposed to be developed with the following: 

 Eight (8) single residential lots, and 
 One (1) common element block. 

 
The current conceptual development plan is attached to this report as Figure 2. Drainage from the 
13.24ha property, as well as drainage from the upstream catchment area, will be conveyed through 
a low impact development (LID) treatment train approach towards the Bay of Quinte, where it will 
outlet. LID treatment options will be discussed in the following section. 
 
 
3.0  STORMWATER MANAGEMENT QUANTITY CONTROL  
 
The proposed development will not require quantity control as the property is directly bound to the 
north by the Bay of Quinte. The topography of the property gradually slopes towards the Bay of 
Quinte allowing stormwater to naturally outlet into the Bay of Quinte. The 100-year runoff will be 
conveyed through overland conveyance routes (i.e. swales, roadside ditching, etc.).  
 
The upper portion of the property has been divided into two catchment areas (Area 1 and Area 2) 
shown in Figure 3, which will include runoff water from the road. The property also receives offsite 
runoff from catchment Area A (see Figure 4) via a culvert under County Road 7 that discharges 
into the roadside ditch at the entrance to the property. The storm runoff will be conveyed via 
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roadside ditching/swales to enhanced grass swales for quality purposes.  
 
The swales have been designed for the 100-year event, with a velocity of less than 1.0m/s. Area 1 
and Area A combined peak flow was used to size the swale between lots 5 and 6, and Area 2 peak 
flow has been used to size the swale between lots 7 and 8, shown in Table 1. The swale for Area 
1/A requires a 2.5m bottom width and depth of 0.3m, and the swale for Area 2 requires a 0.75m 
bottom width and depth of 0.2m to meet the allowable velocity requirements.   
 
Table 1: Enhanced Grass Swale Design 
Drainage 
Area ID 

 
Discharge (m3/s) 

 
Velocity (m/s) 

MECP Max. 
Allowable Velocity 

(m/s) 
1/A 0.766 0.891 1.00 
2 0.164 0.364 1.00 

 
 
4.0 STORMWATER MANAGEMENT QUALITY CONTROL 
  
It is proposed to provide quality control for the property through treatment train approach that will 
be designed to Ministry of the Environment, Conservation and Parks (MECP) design standard and 
the Low Impact Development Stormwater Management Planning and Design guild (LID). 
Stormwater will be conveyed from the Condominium Road towards ditches along the parameter. 
The storm runoff will be conveyed and directed through roadside ditching to two enhanced grass 
swales. The swales will convey and treat stormwater runoff towards a level spreader where it will 
be distributed before discharging in the Bay of Quinte.  
 
The enhanced grass swales have been designed using a 4-hour 25mm Chicago storm, with a 
velocity of less than 0.5m/s. Area 1/A peak flow was used to size the swale between lots 5 and 6, 
and Area 2 peak flow has been used to size the swale between lots 7 and 8, shown in Table 2. 
Stormwater runoff will be treated in the lower 75m to 8 m of the swales, meeting the 0.5 – 4% 
allowable slope for enhanced treatment as they are to match existing grades towards the Bay of 
Quinte. The swale for Area 1/A requires a 2.5m bottom width and depth of 0.2m, and the swale for 
Area 2 requires a 0.75m bottom width and depth of 0.2m to provide the most effective stormwater 
treatment. The swales will provide additional sedimentation and infiltration through filtered media 
and native soil. 
 
Enhanced grass swale calculations and additional information are provided in Appendix C.  
 
Table 2: Enhanced Grass Swale Design 
Drainage 
Area ID 

 
Discharge (m3/s) 

MECP Max. 
Allowable 

Discharge (m3/s) 

 
Velocity (m/s) 

MECP Max. 
Allowable Velocity 

(m/s) 
1/A 0.132 0.150 0.479 0.500 
2 0.025 0.150 0.364 0.500 

 
The level spreaders have been designed using a 4-hour 25mm Chicago storm, and sized based on 
the peak flow. The proposed swales will be direct towards a level spreader, which contains a 
100mm perforated pipe wrapped in a filter sock and surrounded by a granular material to drain 
water trapped behind the berm when not in storm conditions. The level spreaders lengths have 
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been calculated using a standard broad crested weir equation. The length of the Area 1/A level 
spreader is 7.07m and for Area 2 it is 1.34m.  
 
As per the requirements of the EIS Report prepared by Ainley Group, the shoreline side of the level 
spreader must include nesting habitat (fine sand similar to native material on subject property) to 
provide a suitable location for turtle species looking to nest on the subject property. 
 
Level spreader calculations and additional information are provided in Appendix D. 
 
Drainage Areas 3, 4 and 5 shown in Figure 3 will meet quality control through lot level control. The 
lot level control will work in conjunction by reducing lot grades and directing down spouts to lawns 
to promote infiltration into the ground. Since the percent impervious varies negligibly to pre-
development conditions lot level control will be sufficient enough to meet pre-development 
conditions.  
 
The treatment train approach will achieve the pre-development quality control requirements.  
 
 
5.0 EROSION AND SEDIMENTATION CONTROL 
 
An erosion and sediment control strategy should be implemented as part of the construction plans 
for development to minimize the transfer of silt off-site during construction. The following measures 
should be incorporated into the strategy, as required:  
 

 Environmental fencing and straw bales; 
 Erosion control blankets for swales with slopes greater than 4%, or as directed by the site 

engineer; 
 Regular inspection of the erosion and sediment control devices; 
 Removal and disposal of the erosion and sediment control devices after the site has been 

stabilized; and 
 All exposed earth to be re-vegetated within thirty days 

 
 
6.0      CONCLUSIONS 
 

 Quantity control is not required as the property is bounded to the north by the Bay of 
Quinte.   

 Quality control will be provided through a low impact development treatment train approach 
consisting of enhanced grass swales, level spreader and lot level control. 

 Erosion and sedimentation control will be provided through environmental fencing and 
straw bales. 
 

We trust the above information meets your needs at this time and should you have any further 
questions or concerns, please do not hesitate to contact our office. 
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AINLEY GRAHAM & ASSOCIATES LIMITED 

Adam Wilson, P. Eng. Victoria Chapman, EIT 
Engineering Intern  Senior Engineer 
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APPENDIX A 
Model Parameters 
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Soil Classification 
(Ontario Soil Survey Report No. 10, Prince Edward County) 

 
 

 

Subject 
Site 



Cressy Bayside Estates - Area 1

Estimate of Impervious Cover - Post-Development CN C

Total Area 2.2 ha 58 0.35
Area (m2)

Driveway 3434.392 3434.39 m2 98 0.95 y
3434.39 m2

0.00 m2 98 0.95 y (50%)
0.00 m2 98 0.95 y
0.00 m2

Total Impervious = 3434.39 m2
15.61 %

Directly Connected Impervious 3434.39 m2
15.61 %

Average CN
A CN A*CN

Total Area 2.2
Impervious Area 0.3434392 98 33.66
Pervious Area 1.8565608 58 107.68

SUM 141.34 64

Average RC
A C A*C

Total Area 2.2
Impervious Area 0.3434392 0.95 0.33
Pervious Area 1.8565608 0.35 0.65

SUM 0.98 0.44

Directly 
Connected or not



Cressy Bayside Estates - Area 2

Estimate of Impervious Cover - Post-Development CN C

Total Area 2.84 ha 58 0.35
Area (m2)

Driveway 2528.501 2528.50 m2 98 0.95 y
2528.50 m2

0.00 m2 98 0.95 y (50%)
0.00 m2 98 0.95 y
0.00 m2

Total Impervious = 2528.50 m2
8.90 %

Directly Connected Impervious 2528.50 m2
8.90 %

Average CN
A CN A*CN

Total Area 2.84
Impervious Area 0.2528501 98 24.78
Pervious Area 2.5871499 58 150.05

SUM 174.83 62

Average RC
A C A*C

Total Area 2.84
Impervious Area 0.2528501 0.95 0.24
Pervious Area 2.5871499 0.35 0.91

SUM 1.15 0.40

Directly 
Connected or not



Cressy Bayside Estates - Area A

Estimate of Impervious Cover - Post-Development CN C

Total Area 41.4 ha 58 0.35
Area (m2)

Roadway/Driveways/Buildings 7103 7103.00 m2 98 0.95 y
7103.00 m2

0.00 m2 98 0.95 y (50%)
0.00 m2 98 0.95 y
0.00 m2

Total Impervious = 7103.00 m2
1.72 %

Directly Connected Impervious 7103.00 m2
1.72 %

Average CN
A CN A*CN

Total Area 41.4
Impervious Area 0.7103 98 69.61
Pervious Area 40.6897 58 2360.00

SUM 2429.61 59

Average RC
A C A*C

Total Area 41.4
Impervious Area 0.7103 0.95 0.67
Pervious Area 40.6897 0.35 14.24

SUM 14.92 0.36

Directly 
Connected or not
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SWMHYMO 
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00001>  ==================================================================================================
00002> 
00003>  SSSSS   W   W   M   M   H   H   Y   Y   M   M    OOO          222     000    11   77777 =========
00004>  S       W W W   MM MM   H   H    Y Y    MM MM   O   O           2    0   0   11   7   7
00005>  SSSSS   W W W   M M M   HHHHH     Y     M M M   O   O           2    0   0   11       7 Ver4.05.0
00006>      S    W W    M   M   H   H     Y     M   M   O   O        222     0   0   11      7  APR 2017 
00007>  SSSSS    W W    M   M   H   H     Y     M   M    OOO         2       0   0   11     7   =========
00008>                                                               2       0   0   11    7    # 2196493
00009>        StormWater Management HYdrologic Model                  222     000    11    7    =========
00010> 
00011>  **************************************************************************************************
00012>  **************************************  SWMHYMO Ver4.05.0  ***************************************
00013>  ******************  A single event and continuous hydrologic simulation model  *******************
00014>  ******************     based on the principles of HYMO and its successors      *******************
00015>  ******************                 OTTHYMO-83 and OTTHYMO-89.                  *******************
00016>  **************************************************************************************************
00017>  ****************** Distributed by:  J.F. Sabourin and Associates Inc.          *******************
00018>  ******************                  Ottawa,  Ontario: (613) 836-3884           *******************
00019>  ******************                  Gatineau, Quebec: (819) 243-6858           *******************
00020>  ******************                  E-Mail: swmhymo@jfsa.com                   *******************
00021>  **************************************************************************************************
00022> 
00023>  ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00024>  ++++++++++++++++++ Licensed user: Ainley Group                                 +++++++++++++++++++
00025>  ++++++++++++++++++                Belleville            SERIAL#:2196493        +++++++++++++++++++
00026>  ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00027> 
00028>  **************************************************************************************************
00029>  ******************           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *******************
00030>  ******************           Maximum value for ID numbers  :     11            *******************
00031>  ******************           Max. number of rainfall points: 105408            *******************
00032>  ******************           Max. number of flow points    : 105408            *******************
00033>  **************************************************************************************************
00034> 
00035>  **************************************************************************************************
00036>  **************************************  SWMHYMO Ver4.05.0  ***************************************
00037>  ******************  A single event and continuous hydrologic simulation model  *******************
00038>  ******************     based on the principles of HYMO and its successors      *******************
00039>  ******************                 OTTHYMO-83 and OTTHYMO-89.                  *******************
00040>  **************************************************************************************************
00041>  ****************** Distributed by:  J.F. Sabourin and Associates Inc.          *******************
00042>  ******************                  Ottawa,  Ontario: (613) 836-3884           *******************
00043>  ******************                  Gatineau, Quebec: (819) 243-6858           *******************
00044>  ******************                  E-Mail: swmhymo@jfsa.com                   *******************
00045>  **************************************************************************************************
00046> 
00047>  ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00048>  ++++++++++++++++++ Licensed user: Ainley Group                                 +++++++++++++++++++
00049>  ++++++++++++++++++                Belleville            SERIAL#:2196493        +++++++++++++++++++
00050>  ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00051> 
00052>  **************************************************************************************************
00053>  ******************           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *******************
00054>  ******************           Maximum value for ID numbers  :     11            *******************
00055>  ******************           Max. number of rainfall points: 105408            *******************
00056>  ******************           Max. number of flow points    : 105408            *******************
00057>  **************************************************************************************************
00058> 
00059> 
00060>  *******************************   D E T A I L E D   O U T P U T   ********************************
00061>  **************************************************************************************************
00062>  *                 RUN DATE: 2021-10-29     TIME: 15:47:45     RUN COUNTER: 000002                *
00063>  **************************************************************************************************
00064>  * Input   file: V:\18538-1 - 1041 CR7 Residential Development\SWM\SWMHYMO\1047 CR7.dat           *
00065>  * Output  file: V:\18538-1 - 1041 CR7 Residential Development\SWM\SWMHYMO\1047 CR7.out           *
00066>  * Summary file: V:\18538-1 - 1041 CR7 Residential Development\SWM\SWMHYMO\1047 CR7.sum           *
00067>  * User comments:                                                                                 *
00068>  * 1:_____________________________________________________________________________________________*
00069>  * 2:_____________________________________________________________________________________________*
00070>  * 3:_____________________________________________________________________________________________*
00071>  **************************************************************************************************
00072> 
00073> ---------------------------------------------------------------------------------------------------
00074> R0001:C00001----------------------------------------------------------------------------------------
00075> *#******************************************************************************                    
00076> *#  Project Name: [1047 County Road 7]    Project Number: [18538-1]                                 
00077> *#  Date        : 09-05-2019                                                                        
00078> *#  Modeller    : Victoria Chapman                                                                  
00079> *#  Company     : Ainley Group                                                                      
00080> *#  License #   :  2196493                                                                          
00081> *#******************************************************************************                    
00082> --------------------
00083> | START            | Project  dir.:V:\18538-1 - 1041 CR7 Residential Development\SWM\SWMHYMO\      
00084> -------------------- Rainfall dir.:V:\18538-1 - 1041 CR7 Residential Development\SWM\SWMHYMO\      
00085>     TZERO =   .00 hrs on        0
00086>     METOUT=   2 (output = METRIC)       
00087>     NRUN  = 0001
00088>     NSTORM=   0
00089> ---------------------------------------------------------------------------------------------------
00090> R0001:C00002----------------------------------------------------------------------------------------
00091> *                                                                                                   
00092> ********************************************************************************                    
00093> ********************************************************************************                    
00094> *                                                                                                   
00095> * 100 year event                                                                                    
00096> *                                                                                                   
00097> --------------------
00098> | CHICAGO STORM    |    IDF curve parameters: A= 947.365
00099> | Ptotal= 47.81 mm |                          B=   1.500
00100> --------------------                          C=    .725
00101>                         used in:   INTENSITY =  A / (t + B)^C
00102> 
00103>                         Duration of storm  =  1.00 hrs
00104>                         Storm time step    =  2.00 min
00105>                         Time to peak ratio =   .33
00106> 
00107>                     The CORRELATION coefficient is = .9996784
00108>  
00109>                      TIME        ENTERED             COMPUTED
00110>                     (min)        (mm/hr)              (mm/hr)
00111>                        5.         261.80               243.87
00112>                       10.         161.30               161.25
00113>                       15.         121.50               124.12
00114>                       30.          74.80                77.67
00115>                       60.          46.10                47.82
00116>                      120.          28.40                29.19
00117>                      360.          13.20                13.24
00118>                      720.           8.10                 8.02
00119>                     1440.           5.00                 4.86
00120>  
00121>       TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN  
00122>      hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr
00123>       0:02  15.292|   0:12  29.672|   0:22 151.996|   0:32  35.752|   0:42  22.116|   0:52  16.552
00124>       0:04  16.784|   0:14  38.167|   0:24  87.705|   0:34  31.597|   0:44  20.668|   0:54  15.801
00125>       0:06  18.673|   0:16  55.707|   0:26  62.895|   0:36  28.412|   0:46  19.424|   0:56  15.126
00126>       0:08  21.154|   0:18 119.137|   0:28  49.678|   0:38  25.886|   0:48  18.343|   0:58  14.515
00127>       0:10  24.581|   0:20 382.004|   0:30  41.424|   0:40  23.828|   0:50  17.393|   1:00  13.960
00128>   
00129> ---------------------------------------------------------------------------------------------------
00130> R0001:C00003----------------------------------------------------------------------------------------
00131> *                                                                                                   
00132> ********************************************************************************                    
00133> *                                                                                                   
00134> * Area 1                                                                                            
00135> *                                                                                                   
00136> --------------------------
00137> | CALIB NASHYD           |   Area    (ha)=    2.200   Curve Number   (CN)= 58.00
00138> | 01:A          DT= 2.00 |   Ia      (mm)=    1.500   # of Linear Res.(N)=  3.00
00139> --------------------------   U.H. Tp(hrs)=     .104
00140> 
00141>      Unit Hyd Qpeak  (cms)=     .808
00142> 
00143>      PEAK FLOW       (cms)=     .135 (i)
00144>      TIME TO PEAK    (hrs)=     .467
00145>      DURATION        (hrs)=    1.833, (dddd|hh:mm:)=   0|01:50
00146>      AVERAGE FLOW    (cms)=     .031
00147>      RUNOFF VOLUME    (mm)=    9.314
00148>      TOTAL RAINFALL   (mm)=   47.808
00149>      RUNOFF COEFFICIENT   =     .195
00150>  
00151>      (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00152>  
00153> ---------------------------------------------------------------------------------------------------
00154> R0001:C00004----------------------------------------------------------------------------------------
00155> *                                                                                                   
00156> * Area 2                                                                                            
00157> *                                                                                                   
00158> --------------------------
00159> | CALIB NASHYD           |   Area    (ha)=    2.840   Curve Number   (CN)= 58.00
00160> | 02:A          DT= 2.00 |   Ia      (mm)=    1.500   # of Linear Res.(N)=  3.00
00161> --------------------------   U.H. Tp(hrs)=     .116
00162> 
00163>      Unit Hyd Qpeak  (cms)=     .935
00164> 

00165>      PEAK FLOW       (cms)=     .164 (i)
00166>      TIME TO PEAK    (hrs)=     .467
00167>      DURATION        (hrs)=    1.933, (dddd|hh:mm:)=   0|01:56
00168>      AVERAGE FLOW    (cms)=     .038
00169>      RUNOFF VOLUME    (mm)=    9.314
00170>      TOTAL RAINFALL   (mm)=   47.808
00171>      RUNOFF COEFFICIENT   =     .195
00172>  
00173>      (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00174>  
00175> ---------------------------------------------------------------------------------------------------
00176> R0001:C00005----------------------------------------------------------------------------------------
00177> *                                                                                                   
00178> * Area A                                                                                            
00179> *                                                                                                   
00180> --------------------------
00181> | CALIB NASHYD           |   Area    (ha)=   41.400   Curve Number   (CN)= 58.00
00182> | 03:A          DT= 2.00 |   Ia      (mm)=    1.500   # of Linear Res.(N)=  3.00
00183> --------------------------   U.H. Tp(hrs)=     .734
00184> 
00185>      Unit Hyd Qpeak  (cms)=    2.154
00186> 
00187>      PEAK FLOW       (cms)=     .727 (i)
00188>      TIME TO PEAK    (hrs)=    1.267
00189>      DURATION        (hrs)=    6.033, (dddd|hh:mm:)=   0|06:02
00190>      AVERAGE FLOW    (cms)=     .178
00191>      RUNOFF VOLUME    (mm)=    9.314
00192>      TOTAL RAINFALL   (mm)=   47.808
00193>      RUNOFF COEFFICIENT   =     .195
00194>  
00195>      (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00196>  
00197> ---------------------------------------------------------------------------------------------------
00198> R0001:C00006----------------------------------------------------------------------------------------
00199> *                                                                                                   
00200> * Area 1-A Combined                                                                                 
00201> *                                                                                                   
00202> --------------------------
00203> | CALIB NASHYD           |   Area    (ha)=   43.600   Curve Number   (CN)= 58.00
00204> | 03:A          DT= 2.00 |   Ia      (mm)=    1.500   # of Linear Res.(N)=  3.00
00205> --------------------------   U.H. Tp(hrs)=     .734
00206> 
00207>      Unit Hyd Qpeak  (cms)=    2.269
00208> 
00209>      PEAK FLOW       (cms)=     .766 (i)
00210>      TIME TO PEAK    (hrs)=    1.267
00211>      DURATION        (hrs)=    6.033, (dddd|hh:mm:)=   0|06:02
00212>      AVERAGE FLOW    (cms)=     .187
00213>      RUNOFF VOLUME    (mm)=    9.314
00214>      TOTAL RAINFALL   (mm)=   47.808
00215>      RUNOFF COEFFICIENT   =     .195
00216>  
00217>      (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00218>  
00219> ---------------------------------------------------------------------------------------------------
00220> R0001:C00007----------------------------------------------------------------------------------------
00221> *                                                                                                   
00222> *******************************************************************************                     
00223> * 25 mm QUALITY EVENT                                                                               
00224> *                                                                                                   
00225> --------------------
00226> | READ STORM       |  Filename: V:\18538-1 - 1041 CR7 Residential Development\SWM\SWMHYMO\25mm.STM  
00227> | Ptotal=  25.00 mm|  Comments: Twenty-Five mm Four Hour Chicago Storm                              
00228> --------------------
00229>       TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN  
00230>      hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr
00231>       0:10   2.071|   0:50   3.382|   1:30  50.214|   2:10   5.194|   2:50   3.252|   3:30   2.476
00232>       0:20   2.266|   1:00   4.175|   1:40  13.366|   2:20   4.466|   3:00   3.010|   3:40   2.346
00233>       0:30   2.524|   1:10   5.696|   1:50   8.286|   2:30   3.949|   3:10   2.799|   3:50   2.233
00234>       0:40   2.880|   1:20  10.777|   2:00   6.295|   2:40   3.560|   3:20   2.622|   4:00   2.136
00235>   
00236> ---------------------------------------------------------------------------------------------------
00237> R0001:C00008----------------------------------------------------------------------------------------
00238> *                                                                                                   
00239> * Area 1                                                                                            
00240> *                                                                                                   
00241> --------------------------
00242> | CALIB NASHYD           |   Area    (ha)=    2.200   Curve Number   (CN)= 58.00
00243> | 03:A          DT= 2.00 |   Ia      (mm)=    1.500   # of Linear Res.(N)=  3.00
00244> --------------------------   U.H. Tp(hrs)=     .104
00245> 
00246>      Unit Hyd Qpeak  (cms)=     .808
00247> 
00248>      PEAK FLOW       (cms)=     .020 (i)
00249>      TIME TO PEAK    (hrs)=    1.567
00250>      DURATION        (hrs)=    4.833, (dddd|hh:mm:)=   0|04:50
00251>      AVERAGE FLOW    (cms)=     .003
00252>      RUNOFF VOLUME    (mm)=    2.661
00253>      TOTAL RAINFALL   (mm)=   24.996
00254>      RUNOFF COEFFICIENT   =     .106
00255>  
00256>      (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00257>  
00258> ---------------------------------------------------------------------------------------------------
00259> R0001:C00009----------------------------------------------------------------------------------------
00260> *                                                                                                   
00261> * Area 2                                                                                            
00262> *                                                                                                   
00263> --------------------------
00264> | CALIB NASHYD           |   Area    (ha)=    2.840   Curve Number   (CN)= 58.00
00265> | 04:A          DT= 2.00 |   Ia      (mm)=    1.500   # of Linear Res.(N)=  3.00
00266> --------------------------   U.H. Tp(hrs)=     .116
00267> 
00268>      Unit Hyd Qpeak  (cms)=     .935
00269> 
00270>      PEAK FLOW       (cms)=     .025 (i)
00271>      TIME TO PEAK    (hrs)=    1.567
00272>      DURATION        (hrs)=    4.933, (dddd|hh:mm:)=   0|04:56
00273>      AVERAGE FLOW    (cms)=     .004
00274>      RUNOFF VOLUME    (mm)=    2.661
00275>      TOTAL RAINFALL   (mm)=   24.996
00276>      RUNOFF COEFFICIENT   =     .106
00277>  
00278>      (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00279>  
00280> ---------------------------------------------------------------------------------------------------
00281> R0001:C00010----------------------------------------------------------------------------------------
00282> *                                                                                                   
00283> * Area A                                                                                            
00284> *                                                                                                   
00285> --------------------------
00286> | CALIB NASHYD           |   Area    (ha)=   41.400   Curve Number   (CN)= 58.00
00287> | 03:A          DT= 2.00 |   Ia      (mm)=    1.500   # of Linear Res.(N)=  3.00
00288> --------------------------   U.H. Tp(hrs)=     .734
00289> 
00290>      Unit Hyd Qpeak  (cms)=    2.154
00291> 
00292>      PEAK FLOW       (cms)=     .125 (i)
00293>      TIME TO PEAK    (hrs)=    2.500
00294>      DURATION        (hrs)=    9.033, (dddd|hh:mm:)=   0|09:02
00295>      AVERAGE FLOW    (cms)=     .034
00296>      RUNOFF VOLUME    (mm)=    2.661
00297>      TOTAL RAINFALL   (mm)=   24.996
00298>      RUNOFF COEFFICIENT   =     .106
00299>  
00300>      (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00301>  
00302> ---------------------------------------------------------------------------------------------------
00303> R0001:C00011----------------------------------------------------------------------------------------
00304> *                                                                                                   
00305> * Area 1-A Combined                                                                                 
00306> *                                                                                                   
00307> --------------------------
00308> | CALIB NASHYD           |   Area    (ha)=   43.600   Curve Number   (CN)= 58.00
00309> | 03:A          DT= 2.00 |   Ia      (mm)=    1.500   # of Linear Res.(N)=  3.00
00310> --------------------------   U.H. Tp(hrs)=     .734
00311> 
00312>      Unit Hyd Qpeak  (cms)=    2.269
00313> 
00314>      PEAK FLOW       (cms)=     .132 (i)
00315>      TIME TO PEAK    (hrs)=    2.500
00316>      DURATION        (hrs)=    9.033, (dddd|hh:mm:)=   0|09:02
00317>      AVERAGE FLOW    (cms)=     .036
00318>      RUNOFF VOLUME    (mm)=    2.661
00319>      TOTAL RAINFALL   (mm)=   24.996
00320>      RUNOFF COEFFICIENT   =     .106
00321>  
00322>      (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00323>  
00324> ---------------------------------------------------------------------------------------------------
00325> R0001:C00012----------------------------------------------------------------------------------------
00326> *                                                                                                   
00327> ********************************************************************************                    
00328> ********************************************************************************                    
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00329> --------------------
00330> | FINISH           |
00331> --------------------
00332> ---------------------------------------------------------------------------------------------------
00333> ***************************************************************************************************
00334>      WARNINGS / ERRORS / NOTES
00335>      -------------------------
00336>    Simulation ended on 2021-10-29     at 15:47:45
00337> ===================================================================================================
00338> 
00339> 
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Enhanced Grass Swale Calculations 

 
 
 
 



QUALITY (25mm EVENT)
Inputs

Channel Bottom Width 2.5 m 3 :1 3 :1
Channel Side Slopes (X : 1) 3 to 1 2.5
Flow Depth 0.2
Manning's n 0.035 Grass
Slope (%) 0.8 %
Calculated Area 0.62 m²
Calculated Wetted Perimeter 3.76 m
Calculated Width Required 3.70
Velocity Calculated 0.77 m/s
Q Peak 0.476 m³/s
Required Q Peak 0.132 m³/s
Flow Depth during Required Event 0.090 m
Velocity during Required Event 0.479 m/s

0.2V = 1/n * (A/P)^0.667 * (S)^0.5

Hydraulic Capacity Check
OVERLAND DRAINAGE SWALE-AREA 1/A

3.70
Swale Capacity/Velocity Calculation

0.2



QUANTITY (100-YR EVENT)
Inputs

Channel Bottom Width 2.5 m 3 :1 3 :1
Channel Side Slopes (X : 1) 3 to 1 2.5
Flow Depth 0.3
Manning's n 0.035 Grass
Slope (%) 0.8 %
Calculated Area 1.02 m²
Calculated Wetted Perimeter 4.40 m
Calculated Width Required 4.30
Velocity Calculated 0.96 m/s
Q Peak 0.984 m³/s
Required Q Peak 0.766 m³/s
Flow Depth during Required Event 0.260 m
Velocity during Required Event 0.891 m/s

0.3V = 1/n * (A/P)^0.667 * (S)^0.5

Hydraulic Capacity Check
OVERLAND DRAINAGE SWALE-AREA 1/A

4.30
Swale Capacity/Velocity Calculation

0.3



QUALITY (25mm EVENT)
Inputs

Channel Bottom Width 0.75 m 3 :1 3 :1
Channel Side Slopes (X : 1) 3 to 1 0.75
Flow Depth 0.2
Manning's n 0.035 Grass
Slope (%) 0.75 %
Calculated Area 0.27 m²
Calculated Wetted Perimeter 2.01 m
Calculated Width Required 1.95
Velocity Calculated 0.65 m/s
Q Peak 0.175 m³/s
Required Q Peak 0.025 m³/s
Flow Depth during Required Event 0.070 m
Velocity during Required Event 0.364 m/s

0.2V = 1/n * (A/P)^0.667 * (S)^0.5

Hydraulic Capacity Check
OVERLAND DRAINAGE SWALE-AREA 2

1.95
Swale Capacity/Velocity Calculation

0.2



QUANTITY (100-YR EVENT)
Inputs

Channel Bottom Width 0.75 m 3 :1 3 :1
Channel Side Slopes (X : 1) 3 to 1 0.75
Flow Depth 0.2
Manning's n 0.035 Grass
Slope (%) 0.75 %
Calculated Area 0.27 m²
Calculated Wetted Perimeter 2.01 m
Calculated Width Required 1.95
Velocity Calculated 0.65 m/s
Q Peak 0.175 m³/s
Required Q Peak 0.164 m³/s
Flow Depth during Required Event 0.190 m
Velocity during Required Event 0.630 m/s

0.2V = 1/n * (A/P)^0.667 * (S)^0.5

Hydraulic Capacity Check
OVERLAND DRAINAGE SWALE-AREA 2

1.95
Swale Capacity/Velocity Calculation

0.2
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The length of the level spreader should be chosen based on site specifics (topography, outlet
location, drainage area configuration). It should be recognized, however, that a shorter level
spreader necessitates the trade-off of greater upstream storage to maintain the desired flow depth
over the vegetation. It is recommended that the level spreader length, and hence vegetated filter
strip length, be as large as possible.

Flow Depth
The level spreader and vegetated filter strip should be designed such that the peak flow from a
4 hour Chicago 10 mm storm results in a flow depth of 50 - 100 mm through the vegetation. The
flow depth over the level spreader can be calculated using a standard broad crested weir equation
(Equation 4.4).

Q = � L H1.5 Equation 4.4: Weir Flow

where Q = discharge
� = coefficient
L = length of crest of weir
H = head

Storage
Storage will be required behind the level spreader depending on the level of control desired, and
the length of the level spreader itself. The amount of storage required should be based on the
excess runoff from a 4 hour Chicago distribution of a 10 mm storm, accounting for the flow over
the weir. The 10 mm storm was chosen recognizing that 70% of all daily precipitation depths are
less than or equal to this amount.

Vegetation
Species such as red fescue, tall fescue and redtop can be introduced in addition to the natural
surrounding vegetation to filter out stormwater pollutants. Species native to the area should be
used, where commercially available, in the planting strategy.

Technical Effectiveness
Vegetated filter strips have limited effectiveness for water quality control due to the difficulty of
maintaining sheet flow (i.e., preventing channelization) through the vegetation. They are best
implemented as one in a series of SWMPs in a stormwater management plan.

4.5.13 Stream and Valley Corridor Buffer Strips

Buffer strips are simply natural areas between development and the receiving waters. There are
two broad resource management objectives associated with buffer strips:

� The protection of the stream and valley corridor system to ensure their continued
ecological form and functions; and
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The length of the level spreader should be chosen based on site specifics (topography, outlet
location, drainage area configuration). It should be recognized, however, that a shorter level
spreader necessitates the trade-off of greater upstream storage to maintain the desired flow depth
over the vegetation. It is recommended that the level spreader length, and hence vegetated filter
strip length, be as large as possible.

Flow Depth
The level spreader and vegetated filter strip should be designed such that the peak flow from a
4 hour Chicago 10 mm storm results in a flow depth of 50 - 100 mm through the vegetation. The
flow depth over the level spreader can be calculated using a standard broad crested weir equation
(Equation 4.4).

Q = � L H1.5 Equation 4.4: Weir Flow

where Q = discharge
� = coefficient
L = length of crest of weir
H = head

Storage
Storage will be required behind the level spreader depending on the level of control desired, and
the length of the level spreader itself. The amount of storage required should be based on the
excess runoff from a 4 hour Chicago distribution of a 10 mm storm, accounting for the flow over
the weir. The 10 mm storm was chosen recognizing that 70% of all daily precipitation depths are
less than or equal to this amount.

Vegetation
Species such as red fescue, tall fescue and redtop can be introduced in addition to the natural
surrounding vegetation to filter out stormwater pollutants. Species native to the area should be
used, where commercially available, in the planting strategy.

Technical Effectiveness
Vegetated filter strips have limited effectiveness for water quality control due to the difficulty of
maintaining sheet flow (i.e., preventing channelization) through the vegetation. They are best
implemented as one in a series of SWMPs in a stormwater management plan.

4.5.13 Stream and Valley Corridor Buffer Strips

Buffer strips are simply natural areas between development and the receiving waters. There are
two broad resource management objectives associated with buffer strips:

� The protection of the stream and valley corridor system to ensure their continued
ecological form and functions; and
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