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Figure 1-2: Excerpt of 2007 MDP Sub-Catchment Figure 

Page 44 and 45 of the MDP identify the following flow control targets at the watercourse location 

immediately downstream of the proposed municipal SWM facility (see Table 1-1).  
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confirm no appreciable erosion concerns. The drainage area to the ditch is very small from a flood 

hazard perspective at 0.06 km2.  

1.6 Geotechnical Information 

A 2013 Geotechnical Investigation Report was prepared by Geo-Logic Inc. to support the adjacent 

residential development that corresponds to the 2011 SWM report by D. M. Wills.  

Section 6.5 of the Geotechnical Investigation Report provides guidance and recommendations regarding 

the geotechnical aspects of pond construction. Since the revised pond is in a similar location and 

maintains the same permanent pool and top of pond elevations, it is expected that the findings and 

recommendations from the 2013 Geotechnical Investigation Report remain valid. 

LiDAR data obtained since the construction of the pond suggests the main cell is not holding water to its 

intended elevation. A clay liner, as specified by the Geotechnical Engineer, is recommended to be 

included as a repair during construction of the pond modifications.    



https://www.idf-cc-uwo.ca/
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Catchment 104B represents the external drainage that is received by the Croft Street Subdivision. The 

2011 report included these lands to the SWM facility that has since been constructed. 

Catchment 105 represents the external lands on the west side of the Croft Street Road Allowance that 

bypass the SWM facility but drain to the Outlet.  

Catchment 200 represents the existing residential external lands on the south side of Croft Street that 

bypass the SWM facility but drain to the Outlet.  

Catchment 201A represents the portion of the subject site that will drain directly to the realigned 

channel and bypass the SWM facility.   

Catchment 201B represents the portion of the subject site that will drain to the wet pond SWM facility.    

The hydrology inputs are summarized below.  

Table 2-2: Hydrology Input Summary 

Sub-Catchment Area (ha) CN XIMP TIMP TP LGI (m) 

103 3.63 68 N_A N_A 0.24 N_A 

104A 5.51 N_A 0.39 0.49 N_A 255.4 

104B 5.56 N_A 0.56 0.66 N_A N_A 

105 3.16 N_A 0.28 0.55 N_A 198.7 

200 1.40 N_A 0.20 0.35 N_A 117.1 

201A 1.26 70.9 N_A N_A 0.20 N_A 

201B 1.50 N_A 0.66 0.66 N_A N_A 

*For input values, except for revised drainage areas and the TIMP values from the DM Wills 
report for the subject lands draining to the pond, preference was given to the values in the 
West Gage Creek MDP. 
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Although not required since the targets in the MDP govern the quantity control rates, a comparison of 

pre- and post-development peak flows are provided for the range of return period events outlined in the 

GRCA SWM guidelines. These tables are provided to demonstrate that the pond would also satisfy the 

standard pre-to-post controls, providing added confidence there will be no negative impacts or peak 

flow increases to downstream lands (see Tables 3-5 and 3-6). 

Table 3-4: Key Basin Volumes & Water Levels 

Parameter 
Erosion 
Control 

2-Yr 100-Yr 

Required storage (m3) 870 1,140 1,990 

Provided storage (m3) 920 2,612 2,612 

Peak water level (m) 105.1 105.4 105.7 

Basin inflow (cms) 0.70 0.99 2.95 

Basin outflow (cms) 0.24 0.53 1.69 

Flow attenuation (%) 66% 46% 43% 

Peak Flow at Outlet (cms) 0.34 0.74 2.4 

Flow Limit at Outlet (cms) 0.41 0.75 2.5 

6-hr duration shown with AES distribution for 2- and 100-yr storms per West Gage Creek MDP.  
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Appendix A:  
Site Plan & Preliminary Grading Plan 
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Appendix B:  
IDF_CC Tool 7.5 Rainfall Data for Port Hope, ON 
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2 5 10 20 25 50 100

5 min 7.57 10.18 11.9 13.43 14.04 15.63 17.2

10 min 11.3 14.69 16.96 18.94 19.73 21.8 23.79

15 min 13.72 17.83 20.51 22.93 23.9 26.41 28.86

30 min 17.89 23.35 26.9 30.1 31.38 34.63 37.86

1 h 21.76 28.91 33.64 37.87 39.56 43.98 48.33

2 h 27.01 36.67 43.04 48.79 51.08 57.01 62.9

6 h 36.28 47.8 55.75 62.9 65.75 73.21 80.62

12 h 40.34 53.39 62.06 69.97 73.12 81.33 89.69

24 h 44.03 57.2 65.86 73.63 76.72 84.92 92.87

T (years)
Return Period

Source: Simonovic, S.P., A. Schardong, R. Srivastav, and D. Sandink (2015), IDF_CC Web-based Tool for 
Updating Intensity-Duration-Frequency Curves to Changing Climate – ver 7.5 , Western University Facility for 
Intelligent Decision Support and Institute for Catastrophic Loss Reduction, open access https://www.idf-cc-
uwo.ca.
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Appendix C:  
Catchment Area Drawing 
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Appendix D:  
VO Model Schematic 

  



 
Croft Street Development 

Preliminary SWM Report 

 

 

 

  



 
Croft Street Development 

Preliminary SWM Report 

 

 

Appendix E:  
VO Digital Model Files (100Yr, 6Hr) 

  



====================================================================================
=======================
  
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015)
       V    V   I    SS     U   U   A A   L
        V  V    I     SS    U   U  AAAAA  L
        V  V    I      SS   U   U  A   A  L
         VV     I    SSSSS  UUUUU  A   A  LLLLL
    
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM
       O   O    T      T    H   H   Y Y   MM MM  O   O
       O   O    T      T    H   H    Y    M   M  O   O    
        OOO     T      T    H   H    Y    M   M   OOO
Developed and Distributed by Smart City Water Inc
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------------------------------------------------------------------------------------
-----------------------
  ************************************************
  ** SIMULATION : 100Yr, 6Hr AES Disbribution ( **
  ************************************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\efledderus\AppD                     
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| Ptotal= 80.75 mm |    Comments: 100Yr, 6Hr AES Disbribution (80.62mm)   
--------------------
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                 0.80    5.29 |  2.40   34.23 |  4.00    6.22 |  5.60    4.04
                 0.90    5.62 |  2.50   24.90 |  4.10    5.92 |  5.70    3.74
                 1.00    5.92 |  2.60   19.60 |  4.20    5.92 |  5.80    3.74
                 1.10    6.22 |  2.70   16.49 |  4.30    5.62 |  5.90    3.74
                 1.20    6.85 |  2.80   14.31 |  4.40    5.29 |  6.00    3.74
                 1.30    7.46 |  2.90   12.75 |  4.50    5.29 |
                 1.40    8.09 |  3.00   11.52 |  4.60    4.97 |
                 1.50    8.71 |  3.10   10.57 |  4.70    4.97 |
  
-------------------------------------------------------------------------------

--------------------
| CALIB            |
| NASHYD   (  0001)|   Area    (ha)=   3.63   Curve Number   (CN)= 68.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.24
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    0.00 | 1.667    9.71 | 3.250   10.01 |  4.83    4.85
                0.167    2.99 | 1.750   10.90 | 3.333    9.39 |  4.92    4.67
                0.250    3.92 | 1.833   12.39 | 3.417    8.90 |  5.00    4.67
                0.333    4.04 | 1.917   14.44 | 3.500    8.41 |  5.08    4.67
                0.417    4.10 | 2.000   17.42 | 3.583    8.09 |  5.17    4.41
                0.500    4.35 | 2.083   24.90 | 3.667    7.59 |  5.25    4.35
                0.583    4.67 | 2.167   46.31 | 3.750    7.28 |  5.33    4.23
                0.667    4.67 | 2.250  156.60 | 3.833    7.04 |  5.42    4.04
                0.750    4.85 | 2.333  160.58 | 3.917    6.79 |  5.50    4.04
                0.833    5.10 | 2.417   56.14 | 4.000    6.53 |  5.58    4.04
                0.917    5.36 | 2.500   34.23 | 4.083    6.22 |  5.67    4.04
                1.000    5.62 | 2.583   24.90 | 4.167    5.98 |  5.75    3.86
                1.083    5.92 | 2.667   20.66 | 4.250    5.92 |  5.83    3.74
                1.167    6.16 | 2.750   17.73 | 4.333    5.80 |  5.92    3.74



                1.250    6.60 | 2.833   15.62 | 4.417    5.55 |  6.00    3.74
                1.333    7.09 | 2.917   14.00 | 4.500    5.29 |  6.08    3.74
                1.417    7.59 | 3.000   12.75 | 4.583    5.29 |
                1.500    8.09 | 3.083   11.52 | 4.667    5.03 |
                1.583    8.71 | 3.167   10.76 | 4.750    4.97 |
  
     Unit Hyd Qpeak  (cms)=   0.578
 
     PEAK FLOW       (cms)=   0.268 (i)
     TIME TO PEAK    (hrs)=   2.500
     RUNOFF VOLUME    (mm)=  29.319
     TOTAL RAINFALL   (mm)=  80.691
     RUNOFF COEFFICIENT   =   0.363
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0006)|   Area    (ha)=   1.25   Curve Number   (CN)= 70.9
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.20
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    0.00 | 1.667    9.71 | 3.250   10.01 |  4.83    4.85
                0.167    2.99 | 1.750   10.90 | 3.333    9.39 |  4.92    4.67
                0.250    3.92 | 1.833   12.39 | 3.417    8.90 |  5.00    4.67
                0.333    4.04 | 1.917   14.44 | 3.500    8.41 |  5.08    4.67
                0.417    4.10 | 2.000   17.42 | 3.583    8.09 |  5.17    4.41
                0.500    4.35 | 2.083   24.90 | 3.667    7.59 |  5.25    4.35
                0.583    4.67 | 2.167   46.31 | 3.750    7.28 |  5.33    4.23
                0.667    4.67 | 2.250  156.60 | 3.833    7.04 |  5.42    4.04
                0.750    4.85 | 2.333  160.58 | 3.917    6.79 |  5.50    4.04
                0.833    5.10 | 2.417   56.14 | 4.000    6.53 |  5.58    4.04
                0.917    5.36 | 2.500   34.23 | 4.083    6.22 |  5.67    4.04
                1.000    5.62 | 2.583   24.90 | 4.167    5.98 |  5.75    3.86
                1.083    5.92 | 2.667   20.66 | 4.250    5.92 |  5.83    3.74
                1.167    6.16 | 2.750   17.73 | 4.333    5.80 |  5.92    3.74
                1.250    6.60 | 2.833   15.62 | 4.417    5.55 |  6.00    3.74
                1.333    7.09 | 2.917   14.00 | 4.500    5.29 |  6.08    3.74
                1.417    7.59 | 3.000   12.75 | 4.583    5.29 |
                1.500    8.09 | 3.083   11.52 | 4.667    5.03 |
                1.583    8.71 | 3.167   10.76 | 4.750    4.97 |
  
     Unit Hyd Qpeak  (cms)=   0.239



 
     PEAK FLOW       (cms)=   0.114 (i)
     TIME TO PEAK    (hrs)=   2.500
     RUNOFF VOLUME    (mm)=  31.778
     TOTAL RAINFALL   (mm)=  80.691
     RUNOFF COEFFICIENT   =   0.394
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0004)|   Area    (ha)=   3.16
|ID= 1 DT= 5.0 min |   Total Imp(%)=  55.00   Dir. Conn.(%)=  28.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.74         1.42
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=     145.14        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    0.00 | 1.667    9.71 | 3.250   10.01 |  4.83    4.85
                0.167    2.99 | 1.750   10.90 | 3.333    9.39 |  4.92    4.67
                0.250    3.92 | 1.833   12.39 | 3.417    8.90 |  5.00    4.67
                0.333    4.04 | 1.917   14.44 | 3.500    8.41 |  5.08    4.67
                0.417    4.10 | 2.000   17.42 | 3.583    8.09 |  5.17    4.41
                0.500    4.35 | 2.083   24.90 | 3.667    7.59 |  5.25    4.35
                0.583    4.67 | 2.167   46.31 | 3.750    7.28 |  5.33    4.23
                0.667    4.67 | 2.250  156.60 | 3.833    7.04 |  5.42    4.04
                0.750    4.85 | 2.333  160.58 | 3.917    6.79 |  5.50    4.04
                0.833    5.10 | 2.417   56.14 | 4.000    6.53 |  5.58    4.04
                0.917    5.36 | 2.500   34.23 | 4.083    6.22 |  5.67    4.04
                1.000    5.62 | 2.583   24.90 | 4.167    5.98 |  5.75    3.86
                1.083    5.92 | 2.667   20.66 | 4.250    5.92 |  5.83    3.74
                1.167    6.16 | 2.750   17.73 | 4.333    5.80 |  5.92    3.74
                1.250    6.60 | 2.833   15.62 | 4.417    5.55 |  6.00    3.74
                1.333    7.09 | 2.917   14.00 | 4.500    5.29 |  6.08    3.74
                1.417    7.59 | 3.000   12.75 | 4.583    5.29 |
                1.500    8.09 | 3.083   11.52 | 4.667    5.03 |
                1.583    8.71 | 3.167   10.76 | 4.750    4.97 |
  
     Max.Eff.Inten.(mm/hr)=     160.58        50.75
                over (min)        5.00        15.00



     Storage Coeff.  (min)=       2.64 (ii)   11.90 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.29         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.39         0.11          0.464 (iii)
     TIME TO PEAK    (hrs)=       2.33         2.50           2.33
     RUNOFF VOLUME    (mm)=      79.69        15.95          33.80
     TOTAL RAINFALL   (mm)=      80.69        80.69          80.69
     RUNOFF COEFFICIENT   =       0.99         0.20           0.42
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) PROPORTIONAL LOSS FACTOR APPLIED TO RAINFALL:
            CIMP = 1.00    CPER = 0.20
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0005)|   Area    (ha)=   1.40
|ID= 1 DT= 5.0 min |   Total Imp(%)=  35.00   Dir. Conn.(%)=  20.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.49         0.91
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=      96.61        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    0.00 | 1.667    9.71 | 3.250   10.01 |  4.83    4.85
                0.167    2.99 | 1.750   10.90 | 3.333    9.39 |  4.92    4.67
                0.250    3.92 | 1.833   12.39 | 3.417    8.90 |  5.00    4.67
                0.333    4.04 | 1.917   14.44 | 3.500    8.41 |  5.08    4.67
                0.417    4.10 | 2.000   17.42 | 3.583    8.09 |  5.17    4.41
                0.500    4.35 | 2.083   24.90 | 3.667    7.59 |  5.25    4.35
                0.583    4.67 | 2.167   46.31 | 3.750    7.28 |  5.33    4.23
                0.667    4.67 | 2.250  156.60 | 3.833    7.04 |  5.42    4.04
                0.750    4.85 | 2.333  160.58 | 3.917    6.79 |  5.50    4.04
                0.833    5.10 | 2.417   56.14 | 4.000    6.53 |  5.58    4.04
                0.917    5.36 | 2.500   34.23 | 4.083    6.22 |  5.67    4.04
                1.000    5.62 | 2.583   24.90 | 4.167    5.98 |  5.75    3.86
                1.083    5.92 | 2.667   20.66 | 4.250    5.92 |  5.83    3.74



                1.167    6.16 | 2.750   17.73 | 4.333    5.80 |  5.92    3.74
                1.250    6.60 | 2.833   15.62 | 4.417    5.55 |  6.00    3.74
                1.333    7.09 | 2.917   14.00 | 4.500    5.29 |  6.08    3.74
                1.417    7.59 | 3.000   12.75 | 4.583    5.29 |
                1.500    8.09 | 3.083   11.52 | 4.667    5.03 |
                1.583    8.71 | 3.167   10.76 | 4.750    4.97 |
  
     Max.Eff.Inten.(mm/hr)=     160.58        30.63
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       2.07 (ii)   13.40 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.31         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.12         0.05          0.160 (iii)
     TIME TO PEAK    (hrs)=       2.33         2.50           2.33
     RUNOFF VOLUME    (mm)=      79.69        15.89          28.65
     TOTAL RAINFALL   (mm)=      80.69        80.69          80.69
     RUNOFF COEFFICIENT   =       0.99         0.20           0.36
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) PROPORTIONAL LOSS FACTOR APPLIED TO RAINFALL:
            CIMP = 1.00    CPER = 0.20
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD  (  0011)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0004):     3.16   0.464     2.33    33.80
      + ID2= 2 (  0005):     1.40   0.160     2.33    28.65
        ====================================================
        ID = 3 (  0011):     4.56   0.623     2.33    32.21
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD  (  0011)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0011):     4.56   0.623     2.33    32.21
      + ID2= 2 (  0006):     1.25   0.114     2.50    31.78
        ====================================================



        ID = 1 (  0011):     5.81   0.701     2.33    32.12
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=   5.51
|ID= 1 DT= 5.0 min |   Total Imp(%)=  49.00   Dir. Conn.(%)=  39.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.70         2.81
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=     191.66        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    0.00 | 1.667    9.71 | 3.250   10.01 |  4.83    4.85
                0.167    2.99 | 1.750   10.90 | 3.333    9.39 |  4.92    4.67
                0.250    3.92 | 1.833   12.39 | 3.417    8.90 |  5.00    4.67
                0.333    4.04 | 1.917   14.44 | 3.500    8.41 |  5.08    4.67
                0.417    4.10 | 2.000   17.42 | 3.583    8.09 |  5.17    4.41
                0.500    4.35 | 2.083   24.90 | 3.667    7.59 |  5.25    4.35
                0.583    4.67 | 2.167   46.31 | 3.750    7.28 |  5.33    4.23
                0.667    4.67 | 2.250  156.60 | 3.833    7.04 |  5.42    4.04
                0.750    4.85 | 2.333  160.58 | 3.917    6.79 |  5.50    4.04
                0.833    5.10 | 2.417   56.14 | 4.000    6.53 |  5.58    4.04
                0.917    5.36 | 2.500   34.23 | 4.083    6.22 |  5.67    4.04
                1.000    5.62 | 2.583   24.90 | 4.167    5.98 |  5.75    3.86
                1.083    5.92 | 2.667   20.66 | 4.250    5.92 |  5.83    3.74
                1.167    6.16 | 2.750   17.73 | 4.333    5.80 |  5.92    3.74
                1.250    6.60 | 2.833   15.62 | 4.417    5.55 |  6.00    3.74
                1.333    7.09 | 2.917   14.00 | 4.500    5.29 |  6.08    3.74
                1.417    7.59 | 3.000   12.75 | 4.583    5.29 |
                1.500    8.09 | 3.083   11.52 | 4.667    5.03 |
                1.583    8.71 | 3.167   10.76 | 4.750    4.97 |
  
     Max.Eff.Inten.(mm/hr)=     160.58        29.77
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       3.12 (ii)   14.58 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.27         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.93         0.15          1.029 (iii)
     TIME TO PEAK    (hrs)=       2.33         2.50           2.33



     RUNOFF VOLUME    (mm)=      79.69        15.89          40.77
     TOTAL RAINFALL   (mm)=      80.69        80.69          80.69
     RUNOFF COEFFICIENT   =       0.99         0.20           0.51
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) PROPORTIONAL LOSS FACTOR APPLIED TO RAINFALL:
            CIMP = 1.00    CPER = 0.20
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0003)|   Area    (ha)=   5.56
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  56.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       3.67         1.89
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=     192.53        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    0.00 | 1.667    9.71 | 3.250   10.01 |  4.83    4.85
                0.167    2.99 | 1.750   10.90 | 3.333    9.39 |  4.92    4.67
                0.250    3.92 | 1.833   12.39 | 3.417    8.90 |  5.00    4.67
                0.333    4.04 | 1.917   14.44 | 3.500    8.41 |  5.08    4.67
                0.417    4.10 | 2.000   17.42 | 3.583    8.09 |  5.17    4.41
                0.500    4.35 | 2.083   24.90 | 3.667    7.59 |  5.25    4.35
                0.583    4.67 | 2.167   46.31 | 3.750    7.28 |  5.33    4.23
                0.667    4.67 | 2.250  156.60 | 3.833    7.04 |  5.42    4.04
                0.750    4.85 | 2.333  160.58 | 3.917    6.79 |  5.50    4.04
                0.833    5.10 | 2.417   56.14 | 4.000    6.53 |  5.58    4.04
                0.917    5.36 | 2.500   34.23 | 4.083    6.22 |  5.67    4.04
                1.000    5.62 | 2.583   24.90 | 4.167    5.98 |  5.75    3.86
                1.083    5.92 | 2.667   20.66 | 4.250    5.92 |  5.83    3.74
                1.167    6.16 | 2.750   17.73 | 4.333    5.80 |  5.92    3.74
                1.250    6.60 | 2.833   15.62 | 4.417    5.55 |  6.00    3.74
                1.333    7.09 | 2.917   14.00 | 4.500    5.29 |  6.08    3.74
                1.417    7.59 | 3.000   12.75 | 4.583    5.29 |
                1.500    8.09 | 3.083   11.52 | 4.667    5.03 |
                1.583    8.71 | 3.167   10.76 | 4.750    4.97 |



  
     Max.Eff.Inten.(mm/hr)=     160.58        41.05
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       3.13 (ii)    7.91 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.27         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.34         0.15          1.482 (iii)
     TIME TO PEAK    (hrs)=       2.33         2.42           2.33
     RUNOFF VOLUME    (mm)=      79.69        15.91          51.62
     TOTAL RAINFALL   (mm)=      80.69        80.69          80.69
     RUNOFF COEFFICIENT   =       0.99         0.20           0.64
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) PROPORTIONAL LOSS FACTOR APPLIED TO RAINFALL:
            CIMP = 1.00    CPER = 0.20
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0007)|   Area    (ha)=   1.51
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  66.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.00         0.51
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=     100.33        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    0.00 | 1.667    9.71 | 3.250   10.01 |  4.83    4.85
                0.167    2.99 | 1.750   10.90 | 3.333    9.39 |  4.92    4.67
                0.250    3.92 | 1.833   12.39 | 3.417    8.90 |  5.00    4.67
                0.333    4.04 | 1.917   14.44 | 3.500    8.41 |  5.08    4.67
                0.417    4.10 | 2.000   17.42 | 3.583    8.09 |  5.17    4.41
                0.500    4.35 | 2.083   24.90 | 3.667    7.59 |  5.25    4.35
                0.583    4.67 | 2.167   46.31 | 3.750    7.28 |  5.33    4.23
                0.667    4.67 | 2.250  156.60 | 3.833    7.04 |  5.42    4.04
                0.750    4.85 | 2.333  160.58 | 3.917    6.79 |  5.50    4.04
                0.833    5.10 | 2.417   56.14 | 4.000    6.53 |  5.58    4.04



                0.917    5.36 | 2.500   34.23 | 4.083    6.22 |  5.67    4.04
                1.000    5.62 | 2.583   24.90 | 4.167    5.98 |  5.75    3.86
                1.083    5.92 | 2.667   20.66 | 4.250    5.92 |  5.83    3.74
                1.167    6.16 | 2.750   17.73 | 4.333    5.80 |  5.92    3.74
                1.250    6.60 | 2.833   15.62 | 4.417    5.55 |  6.00    3.74
                1.333    7.09 | 2.917   14.00 | 4.500    5.29 |  6.08    3.74
                1.417    7.59 | 3.000   12.75 | 4.583    5.29 |
                1.500    8.09 | 3.083   11.52 | 4.667    5.03 |
                1.583    8.71 | 3.167   10.76 | 4.750    4.97 |
  
     Max.Eff.Inten.(mm/hr)=     160.58         0.00
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.12 (ii)    6.60 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.14
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.44         0.00          0.441 (iii)
     TIME TO PEAK    (hrs)=       2.33         0.00           2.33
     RUNOFF VOLUME    (mm)=      79.69         0.00          52.59
     TOTAL RAINFALL   (mm)=      80.69        80.69          80.69
     RUNOFF COEFFICIENT   =       0.99         0.00           0.65
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .
 
       (i) PROPORTIONAL LOSS FACTOR APPLIED TO RAINFALL:
            CIMP = 1.00    CPER = 0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD  (  0009)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0002):     5.51   1.029     2.33    40.77
      + ID2= 2 (  0003):     5.56   1.482     2.33    51.62
        ====================================================
        ID = 3 (  0009):    11.07   2.511     2.33    46.22
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD  (  0009)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0009):    11.07   2.511     2.33    46.22



      + ID2= 2 (  0007):     1.51   0.441     2.33    52.59
        ====================================================
        ID = 1 (  0009):    12.58   2.951     2.33    46.99
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0008)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.6891      0.1255
                          0.0044     0.0093   |   0.9249      0.1431
                          0.0264     0.0209   |   1.1781      0.1613
                          0.0373     0.0334   |   1.4454      0.1801
                          0.0457     0.0467   |   1.7240      0.1995
                          0.0528     0.0609   |   2.0118      0.2195
                          0.1393     0.0761   |   2.3068      0.2400
                          0.2885     0.0920   |   2.6071      0.2612
                          0.4750     0.1085   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0009)     12.580      2.951      2.33      46.99
   OUTFLOW: ID= 1 (  0008)     12.580      1.690      2.42      46.94
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 57.28
                   TIME SHIFT OF PEAK FLOW         (min)=  5.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.1987
 
-------------------------------------------------------------------------------
                                                                                  
  --------------------------                                                      
  | Junction Command(0012) |                                                      
  --------------------------                                                      
                                                                                  
                           AREA     QPEAK   TPEAK     R.V.                        
                           (ha)     (cms)    (hrs)    (mm)                        
  INFLOW : ID= 1(  0008)   12.58     1.69    2.42    46.94                        
  OUTFLOW: ID= 2(  0012)   12.58     1.69    2.42    46.94                        
                                                                                  
  ------------------------------------------------------------------------------- 
 
--------------------
| ADD HYD  (  0010)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0001):     3.63   0.268     2.50    29.32
      + ID2= 2 (  0011):     5.81   0.701     2.33    32.12
        ====================================================



        ID = 3 (  0010):     9.44   0.855     2.33    31.04
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD  (  0010)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0010):     9.44   0.855     2.33    31.04
      + ID2= 2 (  0012):    12.58   1.690     2.42    46.94
        ====================================================
        ID = 1 (  0010):    22.02   2.418     2.42    40.13
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
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Appendix F:  
Stage-Storage-Discharge for Revised Wet Pond 
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Active Storage Calculations

Full Storage Elevation (m) 106 Select Storage Value Method

Depth of Active Storage (m) 1.6

Bottom of Active Storage (m) 104.4

Active Volume (cu.m) 2,612 (approx)

Use Outet 1 ? Yes Use Outlet 2 ? Yes Use Outlet 3 ? Yes

Select Stage Increment (m) 0.1

(not less than 0.01 m) Formula Formula Formula

Q = CAo(2gh)^0.5 Q = 1.84LH (̂3/2) Q = 1.67LH13/2

Invert = 104.40 m Invert = 104.90 m Invert = 106.00 m

Coeff = 0.60 Coeff = 0.60 Length 11.0 m

Orifice Dia = 0.20 m Length = 1.400 m

0.2 m Circular? Yes (Select Yes or No) End Contractions: Reduces L by 0.2H (No End Contractions)

Area = 0.031 m2

Obvert = 104.60 m

Elevation Length Width Incr Vol Cum vol Weir (H) Head  (h) Flow (Q) Head  (H) Head  (h) Flow (Q) Head  (H) Flow (Q)

m m m m3 m3 m m cms m m cms m cms cms

104.4 0 0.000 -0.100 0.000 0.000 -0.700 0.000 0.000 0.000 0.0000

104.5 93.3 0.100 0.000 0.004 0.000 -0.700 0.000 0.000 0.000 0.0044

104.6 209.2 0.200 0.100 0.026 0.000 -0.700 0.000 0.000 0.000 0.0264

104.7 333.7 0.300 0.200 0.037 0.000 -0.700 0.000 0.000 0.000 0.0373

104.8 467.1 0.400 0.300 0.046 0.000 -0.700 0.000 0.000 0.000 0.0457

104.9 609.5 0.500 0.400 0.053 0.000 -0.700 0.000 0.000 0.000 0.0528

105 761.1 0.600 0.500 0.059 0.100 -0.600 0.080 0.000 0.000 0.1393

105.1 920.1 0.700 0.600 0.065 0.200 -0.500 0.224 0.000 0.000 0.2885

105.2 1,084.7 0.800 0.700 0.070 0.300 -0.400 0.405 0.000 0.000 0.4750

105.3 1,255.1 0.900 0.800 0.075 0.400 -0.300 0.614 0.000 0.000 0.6891

105.4 1,431.2 1.000 0.900 0.079 0.500 -0.200 0.846 0.000 0.000 0.9249

105.5 1,613.2 1.100 1.000 0.083 0.600 -0.100 1.095 0.000 0.000 1.1781

105.6 1,801.0 1.200 1.100 0.088 0.700 0.000 1.358 0.000 0.000 1.4454

105.7 1,994.8 1.300 1.200 0.091 0.800 0.100 1.633 0.000 0.000 1.7240

105.8 2,194.6 1.400 1.300 0.095 0.900 0.200 1.917 0.000 0.000 2.0118

105.9 2,400.4 1.500 1.400 0.099 1.000 0.300 2.208 0.000 0.000 2.3068

106 2,612.3 1.600 1.500 0.102 1.100 0.400 2.505 0.000 0.000 2.6071

106.1 2,612 1.700 1.600 0.106 1.200 0.500 2.806 0.100 0.581 3.4923

106.2 2,612 1.800 1.700 0.109 1.300 0.600 3.109 0.200 1.643 4.8610

106.3 2,612 1.900 1.800 0.112 1.400 0.700 3.414 0.300 3.018 6.5442

Total 

Discharge

Broad Crested Weir

User Defined

Outlet 1

Orifice

Low Flow Outlet (Orifice) Sharp Crested Weir Emergency Spillway

Outlet 2 Outlet 3

Sharp Crested Weir
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