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Appendix B – MECP Well Record  

  





 

 

Appendix C – PCSWMM Existing Condition Model Output  
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  *************
  Element Count
  *************
  Number of rain gages ...... 14
  Number of subcatchments ... 2
  Number of nodes ........... 2
  Number of links ........... 1
  Number of pollutants ...... 0
  Number of land uses ....... 0

  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval
  ------------------------------------------------------------------------
  25mmChicago          25mmChicago                    INTENSITY    5 min.
  Chicago_4h_100yr     Chicago_4h_100yr               INTENSITY    5 min.
  Chicago_4h_10yr      Chicago_4h_10yr                INTENSITY    5 min.
  Chicago_4h_25yr      Chicago_4h_25yr                INTENSITY    5 min.
  Chicago_4h_2yr       Chicago_4h_2yr                 INTENSITY    5 min.
  Chicago_4h_50yr      Chicago_4h_50yr                INTENSITY    5 min.
  Chicago_4h_5yr       Chicago_4h_5yr                 INTENSITY    5 min.
  SCS_Type_II_24hr_100yr SCS_Type_II_24hr_100yr         INTENSITY   15 min.
  SCS_Type_II_24hr_10yr SCS_Type_II_24hr_10yr          INTENSITY   15 min.
  SCS_Type_II_24hr_25yr SCS_Type_II_24hr_25yr          INTENSITY   15 min.
  SCS_Type_II_24hr_50yr SCS_Type_II_24hr_50yr          INTENSITY   15 min.
  SCS_Type_II_24hr_5yr SCS_Type_II_24hr_5yr           INTENSITY   15 min.
  SCS_Type_II_24r_2yr  SCS_Type_II_24r_2yr            INTENSITY   15 min.
  Timmins              Timmins                        CUMULATIVE  60 min.

  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet
  -----------------------------------------------------------------------------------------------------------
  S1                         2.03    152.08     16.25    9.1000 SCS_Type_II_24hr_100yr S2
  S2                         1.62    100.06      0.00    4.1000 SCS_Type_II_24hr_100yr J1

brian
Text Box
2020-090 Existing Condition - 100 year SCS Type II



  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow
  -------------------------------------------------------------------------------
  J1                   JUNCTION            264.50      0.50       0.0
  OF1                  OUTFALL             264.40      0.00       0.0

  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J1               OF1              CONDUIT           25.7    0.3896    0.0100

  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               DUMMY                0.00     0.00     0.00     0.00        1     0.00

  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,
  not just on results from each reporting time step.
  *********************************************************

  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES



    Water Quality .......... NO
  Infiltration Method ...... GREEN_AMPT
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 01/02/2021 00:00:00
  Ending Date .............. 01/04/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 00:05:00
  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 1
  Head Tolerance ........... 0.001500 m

  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.432       118.398
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.423       115.970
  Surface Runoff ...........         0.009         2.438
  Final Storage ............         0.001         0.181
  Continuity Error (%) .....        -0.161

  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.009         0.089
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.009         0.089
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....         0.000

  ***************************



  Time-Step Critical Elements
  ***************************
  None

  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.

  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     4.50 sec
  Average Time Step           :     5.00 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  Percent Not Converging      :     0.00
  Time Step Frequencies       :
      5.000 -  3.155 sec      :   100.00 %
      3.155 -  1.991 sec      :     0.00 %
      1.991 -  1.256 sec      :     0.00 %
      1.256 -  0.792 sec      :     0.00 %
      0.792 -  0.500 sec      :     0.00 %

  ***************************
  Subcatchment Runoff Summary
  ***************************

  ------------------------------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total     Imperv       Perv      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff     Runoff     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm         mm         mm    10^6 ltr      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  S1                       118.40       0.00       0.00      98.34      18.93       1.01      19.94        0.40     0.19   0.168
  S2                       118.40      24.96       0.00     138.04       0.00       5.49       5.49        0.09     0.10   0.038

  ******************
  Node Depth Summary
  ******************

  ---------------------------------------------------------------------------------



                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type       Meters   Meters   Meters  days hr:min      Meters
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.00     0.00   264.50     0  00:00        0.00
  OF1                  OUTFALL      0.00     0.00   264.40     0  00:00        0.00

  *******************
  Node Inflow Summary
  *******************

  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.099    0.099     0  12:00       0.089       0.089       0.000
  OF1                  OUTFALL      0.000    0.099     0  12:00           0       0.089       0.000

  **********************
  Node Surcharge Summary
  **********************

  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim
  Node                 Type      Surcharged         Meters       Meters
  ---------------------------------------------------------------------
  J1                   JUNCTION       48.00          0.000        0.500

  *********************
  Node Flooding Summary
  *********************

  No nodes were flooded.

  ***********************
  Outfall Loading Summary
  ***********************



  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                    1.37     0.037     0.099       0.089
  -----------------------------------------------------------
  System                 1.37     0.037     0.099       0.089

  ********************
  Link Flow Summary
  ********************

  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   DUMMY       0.099     0  12:00

  ***************************
  Flow Classification Summary
  ***************************

  -------------------------------------------------------------------------------------
                      Adjusted    ---------- Fraction of Time in Flow Class ----------
                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl
  -------------------------------------------------------------------------------------

  *************************
  Conduit Surcharge Summary
  *************************

  No conduits were surcharged.

  Analysis begun on:  Wed Jan 27 09:33:53 2021
  Analysis ended on:  Wed Jan 27 09:33:54 2021
  Total elapsed time: 00:00:01
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Project Name: Alpha Storage Inc.

Project No.: 2020-090

Location: Township of Mulmur

Created By: BC

Checked By: CC

Date Created: 13-Jan-21

Date Modified: 11-Feb-22

Rain Garden Outlet

Outlet Type Elevation Head h Cd δ h H Orifice Orifice Overflow Weir Total

(m) (m) (dm) (m) (m) (m
3
/s) m

3
/s m

3
/s m

3
/s

Infiltration 266.44 0.00 0.000

Infiltration 266.49 0.05 0.000

Infiltration 266.54 0.10 0.000

Infiltration 266.59 0.15 0.000

Infiltration 266.64 0.20 0.000

Infiltration 266.69 0.25 0.0 0.00 0.000 0.000

Infiltration 266.74 0.30 0.5 0.57 0.00 0.002 0.002

Infiltration 266.79 0.35 0.05 0.020 0.020

Infiltration 266.84 0.40 0.10 0.028 0.028

Infiltration + Orifice 266.89 0.45 0.15 0.034 0.034

Infiltration + Orifice 266.94 0.50 0.20 0.039 0.039 100 yr Chicago 266.94

Infiltration + Orifice 266.99 0.55 0.23 0.042 0.042

Infiltration + Orifice 267.04 0.60 0.28 0.046 0.046

Infiltration + Orifice 267.09 0.65 0.32 0.050 0.050 100 yr SCS 267.07

Infiltration + Orifice 267.14 0.70 0.36 0.00 0.053 0.000 0.053

Infiltration, Orifice + BCW 267.19 0.75 0.40 0.05 0.056 0.032 0.088

Infiltration, Orifice + BCW 267.24 0.80 0.45 0.10 0.059 0.100 0.158

Infiltration, Orifice + BCW 267.29 0.85 0.32 0.15 0.050 0.201 0.251

Infiltration, Orifice + BCW 267.34 0.90 0.36 0.20 0.053 0.337 0.390

Infiltration, Orifice + BCW 267.39 0.95 0.40 0.25 0.056 0.509 0.565

Orifice Q = Cd((10.12(h/d)^1.975  - 2.66(h/d)^3.78))d^(5/2)  - Flow below the centroid of the Orifice

Q = Peak Runoff (L/s)

Cd = coefficient of discharge = 0.555 + (1/110(h/d)) + 0.041(h/d)

h = height of water over weir (decometres)

d = diamter of cicular orifice (decimeters) Orifice Dia. (dm) 1.00

Addision (1941)

Q = Cd*Ao*SQRT(2g*δh)  - Flow above the centroid of the Orifice

Q =  Peak Runoff (m
3
/s) Cd 0.63

Cd = Constant  ( 0.63  orifice, 0.8 for orifice tube) Orifice Dia. (m) 0.20

Ao = Cross sectional Area of Orifice  (m
2
)

g = gravity, 9.8 m/s
2

δ h = change in elevation between middle of the discharge pipe and the water surface (m)

Broad Crested Q = C x (2g)^(1/2) x (2/3x L x H^(3/2) + 8/15 (Tan A) x H^(5/2)) 

Q = discharge over weir in cu.m /s

C = 0.86

g = gravity, 9.8 m/s
2

H = height of flow over weir (depth of flow over weir) C 0.86

L = Width of weir normal to flow L 1

A = Angle of the  weir channel banks A (degrees) 71.56

Slope Angle A (radians) 1.24893668

(H:V) Degrees

 3:1 71.56

 4:1 75.96

 5:1 78.69

 6:1 80.54

 10:1 84.29

 20:1 87.14

(Vol. III - Hydrologic Analysis and Flow Control BMP's, 2001, trapezoidal broad crested weir (emergency overflow spillway)

Outlet from Rain Garden

Storm Event Max WSEL





  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)

  --------------------------------------------------------------

  *************

  Element Count

  *************

  Number of rain gages ...... 14

  Number of subcatchments ... 10

  Number of nodes ........... 11

  Number of links ........... 9

  Number of pollutants ...... 0

  Number of land uses ....... 0

  ****************

  Raingage Summary

  ****************

                                                      Data       Recording

  Name                 Data Source                    Type       Interval

  ------------------------------------------------------------------------

  25mmChicago          25mmChicago                    INTENSITY    5 min.

  Chicago_4h_100yr     Chicago_4h_100yr               INTENSITY    5 min.

  Chicago_4h_10yr      Chicago_4h_10yr                INTENSITY    5 min.

  Chicago_4h_25yr      Chicago_4h_25yr                INTENSITY    5 min.

  Chicago_4h_2yr       Chicago_4h_2yr                 INTENSITY    5 min.

  Chicago_4h_50yr      Chicago_4h_50yr                INTENSITY    5 min.

  Chicago_4h_5yr       Chicago_4h_5yr                 INTENSITY    5 min.

  SCS_Type_II_24hr_100yr SCS_Type_II_24hr_100yr         INTENSITY   15 min.

  SCS_Type_II_24hr_10yr SCS_Type_II_24hr_10yr          INTENSITY   15 min.

  SCS_Type_II_24hr_25yr SCS_Type_II_24hr_25yr          INTENSITY   15 min.

  SCS_Type_II_24hr_50yr SCS_Type_II_24hr_50yr          INTENSITY   15 min.

  SCS_Type_II_24hr_5yr SCS_Type_II_24hr_5yr           INTENSITY   15 min.

  SCS_Type_II_24r_2yr  SCS_Type_II_24r_2yr            INTENSITY   15 min.

  Timmins              Timmins                        CUMULATIVE  60 min.

  ********************

  Subcatchment Summary

  ********************

brian
Text Box
2020-090 Post Development - 24 hour 100-year SCS Type II (Includes incoming external flows)



  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet

  -----------------------------------------------------------------------------------------------------------

  S1                         1.75    131.27     16.25    9.1000 SCS_Type_II_24hr_100yr S2

  S2                         1.31    113.83      2.20    3.5000 SCS_Type_II_24hr_100yr J1

  S3                         0.12     30.52     78.00    1.0000 SCS_Type_II_24hr_100yr J2

  S4                         0.01     12.38     35.00   25.0000 SCS_Type_II_24hr_100yr J5

  S4_2                       0.11     30.09     57.00    2.0000 SCS_Type_II_24hr_100yr J8

  S5                         0.03     19.14     63.60    2.0000 SCS_Type_II_24hr_100yr J4

  S6                         0.01      8.73     56.00   25.0000 SCS_Type_II_24hr_100yr J3

  S6_1                       0.17     89.12     47.00   10.0000 SCS_Type_II_24hr_100yr S7

  S6_2                       0.08     40.21     47.00   10.0000 SCS_Type_II_24hr_100yr S2

  S7                         0.07     13.08      0.00    1.0000 SCS_Type_II_24hr_100yr J4

  *******************

  LID Control Summary

  *******************

                                   No. of        Unit        Unit      % Area    % Imperv      % Perv

  Subcatchment     LID Control      Units        Area       Width     Covered     Treated     Treated

  ---------------------------------------------------------------------------------------------------

  S2               DrySwale             1       46.80        1.80        0.36      100.00        5.40

  ************

  Node Summary

  ************

                                           Invert      Max.    Ponded    External

  Name                 Type                 Elev.     Depth      Area    Inflow

  -------------------------------------------------------------------------------

  J1                   JUNCTION            264.50      0.50       0.0

  J2                   JUNCTION            266.98      0.30       0.0

  J3                   JUNCTION            266.50      1.23       0.0

  J4                   JUNCTION            266.66      0.89       0.0

  J5                   JUNCTION            266.32      1.30       0.0

  J6                   JUNCTION            266.69      0.85       0.0

  J8                   JUNCTION            266.98      0.40       0.0

  J9                   JUNCTION            266.64      0.74       0.0

  OF1                  OUTFALL             264.40      0.00       0.0

  OF2                  OUTFALL             266.25      0.00       0.0

  J7                   STORAGE             266.44      0.94       0.0



  ************

  Link Summary

  ************

  Name             From Node        To Node          Type            Length    %Slope Roughness

  ---------------------------------------------------------------------------------------------

  C1               J1               OF1              CONDUIT           25.7    0.3896    0.0100

  C2               J9               J7               CONDUIT            3.1    1.6204    0.0270

  C2_1             J6               J4               CONDUIT            5.8    0.5137    0.0270

  C2_3             J2               J9               CONDUIT           39.5    0.8603    0.0270

  C2_5             J4               J3               CONDUIT           29.8    0.5370    0.0270

  C3_2             J8               J9               CONDUIT           34.0    1.0015    0.0270

  C4               J5               OF2              CONDUIT           20.7    0.3384    0.0100

  C5               J3               J5               CONDUIT           24.6    0.7327    0.0130

  C2_4             J7               J6               OUTLET

  *********************

  Cross Section Summary

  *********************

                                        Full     Full     Hyd.     Max.   No. of     Full

  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow

  ---------------------------------------------------------------------------------------

  C1               DUMMY                0.00     0.00     0.00     0.00        1     0.00

  C2               TRAPEZOIDAL          0.30     0.57     0.20     2.80        1     0.91

  C2_1             TRAPEZOIDAL          0.30     0.57     0.20     2.80        1     0.51

  C2_3             TRAPEZOIDAL          0.30     0.57     0.20     2.80        1     0.66

  C2_5             TRIANGULAR           0.30     0.27     0.14     1.80        1     0.20

  C3_2             TRAPEZOIDAL          0.30     0.57     0.20     2.80        1     0.71

  C4               DUMMY                0.00     0.00     0.00     0.00        1     0.00

  C5               CIRCULAR             0.45     0.16     0.11     0.45        1     0.24

  *********************************************************

  NOTE: The summary statistics displayed in this report are

  based on results found at every computational time step,

  not just on results from each reporting time step.

  *********************************************************

  ****************



  Analysis Options

  ****************

  Flow Units ............... CMS

  Process Models:

    Rainfall/Runoff ........ YES

    RDII ................... NO

    Snowmelt ............... NO

    Groundwater ............ NO

    Flow Routing ........... YES

    Ponding Allowed ........ YES

    Water Quality .......... NO

  Infiltration Method ...... GREEN_AMPT

  Flow Routing Method ...... DYNWAVE

  Surcharge Method ......... EXTRAN

  Starting Date ............ 01/02/2021 00:00:00

  Ending Date .............. 01/04/2021 00:00:00

  Antecedent Dry Days ...... 0.0

  Report Time Step ......... 00:01:00

  Wet Time Step ............ 00:05:00

  Dry Time Step ............ 00:05:00

  Routing Time Step ........ 5.00 sec

  Variable Time Step ....... YES

  Maximum Trials ........... 8

  Number of Threads ........ 1

  Head Tolerance ........... 0.001500 m

  **************************        Volume         Depth

  Runoff Quantity Continuity     hectare-m            mm

  **************************     ---------       -------

  Total Precipitation ......         0.432       118.398

  Evaporation Loss .........         0.000         0.000

  Infiltration Loss ........         0.412       112.983

  Surface Runoff ...........         0.025         6.920

  Final Storage ............         0.001         0.334

  Continuity Error (%) .....        -1.553

  **************************        Volume        Volume

  Flow Routing Continuity        hectare-m      10^6 ltr

  **************************     ---------     ---------



  Dry Weather Inflow .......         0.000         0.000

  Wet Weather Inflow .......         0.025         0.252

  Groundwater Inflow .......         0.000         0.000

  RDII Inflow ..............         0.000         0.000

  External Inflow ..........         0.000         0.000

  External Outflow .........         0.021         0.214

  Flooding Loss ............         0.000         0.000

  Evaporation Loss .........         0.000         0.000

  Exfiltration Loss ........         0.004         0.038

  Initial Stored Volume ....         0.000         0.000

  Final Stored Volume ......         0.000         0.000

  Continuity Error (%) .....         0.000

  *************************

  Highest Continuity Errors

  *************************

  Node J6 (-1.13%)

  ***************************

  Time-Step Critical Elements

  ***************************

  Link C2 (6.79%)

  ********************************

  Highest Flow Instability Indexes

  ********************************

  Link C2_4 (3)

  Link C2_1 (2)

  *************************

  Routing Time Step Summary

  *************************

  Minimum Time Step           :     0.66 sec

  Average Time Step           :     4.83 sec

  Maximum Time Step           :     5.00 sec

  Percent in Steady State     :    -0.00

  Average Iterations per Step :     2.01



  Percent Not Converging      :     0.00

  Time Step Frequencies       :

      5.000 -  3.155 sec      :    95.18 %

      3.155 -  1.991 sec      :     1.86 %

      1.991 -  1.256 sec      :     2.95 %

      1.256 -  0.792 sec      :     0.01 %

      0.792 -  0.500 sec      :     0.00 %

  ***************************

  Subcatchment Runoff Summary

  ***************************

  -----------------------------------------------------------------------------------------------------------------
-------------

                            Total      Total      Total      Total     Imperv       Perv      Total       Total     
Peak  Runoff

                           Precip      Runon       Evap      Infil     Runoff     Runoff     Runoff      Runoff   
Runoff   Coeff

  Subcatchment                 mm         mm         mm         mm         mm         mm         mm    10^6 ltr      
CMS

  -----------------------------------------------------------------------------------------------------------------
-------------

  S1                       118.40       0.00       0.00      98.34      18.93       1.01      19.94        0.35     
0.16   0.168

  S2                       118.40      30.12       0.00     143.75       3.22       9.71       9.19        0.12     
0.11   0.062

  S3                       118.40       0.00       0.00      79.19      91.16      38.63      38.63        0.05     
0.04   0.326

  S4                       118.40       0.00       0.00      98.85      40.91      20.14      20.14        0.00     
0.00   0.170

  S4_2                     118.40       0.00       0.00      92.19      66.48      26.12      26.12        0.03     
0.03   0.221

  S5                       118.40       0.00       0.00      41.53      74.08       2.01      76.09        0.02     
0.01   0.643

  S6                       118.40       0.00       0.00      90.14      65.20      29.49      29.49        0.00     
0.00   0.249

  S6_1                     118.40       0.00       0.00      60.38      54.72       3.06      57.78        0.10     
0.05   0.488

  S6_2                     118.40       0.00       0.00      60.38      54.72       3.06      57.78        0.05     
0.02   0.488

  S7                       118.40     146.06       0.00     216.34       0.00      49.05      49.05        0.03     
0.03   0.185



  ***********************

  LID Performance Summary

  ***********************

  -----------------------------------------------------------------------------------------------------------------
---

                                         Total      Evap     Infil   Surface    Drain    Initial     Final  
Continuity

                                        Inflow      Loss      Loss   Outflow   Outflow   Storage   Storage       
Error

  Subcatchment      LID Control             mm        mm        mm        mm        mm        mm        mm           
%

  -----------------------------------------------------------------------------------------------------------------
---

  S2                DrySwale            265.11      0.00     75.34   1366.12      0.00      0.00      0.00     -
443.73

  ******************

  Node Depth Summary

  ******************

  ---------------------------------------------------------------------------------

                                 Average  Maximum  Maximum  Time of Max    Reported

                                   Depth    Depth      HGL   Occurrence   Max Depth

  Node                 Type       Meters   Meters   Meters  days hr:min      Meters

  ---------------------------------------------------------------------------------

  J1                   JUNCTION     0.00     0.00   264.50     0  00:00        0.00

  J2                   JUNCTION     0.00     0.07   267.05     0  12:00        0.07

  J3                   JUNCTION     0.01     0.17   266.67     0  12:05        0.17

  J4                   JUNCTION     0.02     0.21   266.87     0  12:05        0.21

  J5                   JUNCTION     0.00     0.00   266.32     0  12:05        0.00

  J6                   JUNCTION     0.01     0.18   266.87     0  12:05        0.18

  J8                   JUNCTION     0.00     0.05   267.03     0  12:00        0.05

  J9                   JUNCTION     0.01     0.27   266.91     0  12:07        0.27

  OF1                  OUTFALL      0.00     0.00   264.40     0  00:00        0.00

  OF2                  OUTFALL      0.00     0.00   266.25     0  00:00        0.00

  J7                   STORAGE      0.03     0.47   266.91     0  12:07        0.47

  *******************



  Node Inflow Summary

  *******************

  -------------------------------------------------------------------------------------------------

                                  Maximum  Maximum                  Lateral       Total        Flow

                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance

                                   Inflow   Inflow   Occurrence      Volume      Volume       Error

  Node                 Type           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent

  -------------------------------------------------------------------------------------------------

  J1                   JUNCTION     0.114    0.114     0  12:05        0.12        0.12       0.000

  J2                   JUNCTION     0.045    0.045     0  12:00      0.0475      0.0475      -0.862

  J3                   JUNCTION     0.002    0.066     0  12:05     0.00162      0.0924       0.029

  J4                   JUNCTION     0.033    0.069     0  12:01      0.0539       0.102      -0.028

  J5                   JUNCTION     0.002    0.067     0  12:05     0.00157      0.0939      -0.002

  J6                   JUNCTION     0.000    0.036     0  12:07           0      0.0529      -1.120

  J8                   JUNCTION     0.033    0.033     0  12:00      0.0275      0.0275      -0.954

  J9                   JUNCTION     0.000    0.077     0  11:57           0      0.0706       1.008

  OF1                  OUTFALL      0.000    0.114     0  12:05           0        0.12       0.000

  OF2                  OUTFALL      0.000    0.067     0  12:05           0      0.0939       0.000

  J7                   STORAGE      0.000    0.096     0  11:57           0      0.0743       0.813

  **********************

  Node Surcharge Summary

  **********************

  Surcharging occurs when water rises above the top of the highest conduit.

  ---------------------------------------------------------------------

                                               Max. Height   Min. Depth

                                   Hours       Above Crown    Below Rim

  Node                 Type      Surcharged         Meters       Meters

  ---------------------------------------------------------------------

  J1                   JUNCTION       48.00          0.000        0.500

  *********************

  Node Flooding Summary

  *********************

  No nodes were flooded.



  **********************

  Storage Volume Summary

  **********************

  --------------------------------------------------------------------------------------------------

                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum

                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow

  Storage Unit           1000 m3    Full  Loss  Loss       1000 m3    Full    days hr:min        CMS

  --------------------------------------------------------------------------------------------------

  J7                       0.002       2     0    35         0.026      36       0  12:07      0.040

  ***********************

  Outfall Loading Summary

  ***********************

  -----------------------------------------------------------

                         Flow       Avg       Max       Total

                         Freq      Flow      Flow      Volume

  Outfall Node           Pcnt       CMS       CMS    10^6 ltr

  -----------------------------------------------------------

  OF1                    3.96     0.050     0.114       0.120

  OF2                   47.67     0.003     0.067       0.094

  -----------------------------------------------------------

  System                25.82     0.053     0.181       0.214

  ********************

  Link Flow Summary

  ********************

  -----------------------------------------------------------------------------

                                 Maximum  Time of Max   Maximum    Max/    Max/

                                  |Flow|   Occurrence   |Veloc|    Full    Full

  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth

  -----------------------------------------------------------------------------

  C1                   DUMMY       0.114     0  12:05

  C2                   CONDUIT     0.076     0  11:57      0.68    0.08    0.95

  C2_1                 CONDUIT     0.036     0  12:07      0.13    0.07    0.64

  C2_3                 CONDUIT     0.043     0  12:00      0.48    0.06    0.54



  C2_5                 CONDUIT     0.065     0  12:05      0.61    0.33    0.63

  C3_2                 CONDUIT     0.031     0  12:00      0.35    0.04    0.52

  C4                   DUMMY       0.067     0  12:05

  C5                   CONDUIT     0.066     0  12:05      3.02    0.27    0.20

  C2_4                 DUMMY       0.036     0  12:07

  ***************************

  Flow Classification Summary

  ***************************

  -------------------------------------------------------------------------------------

                      Adjusted    ---------- Fraction of Time in Flow Class ----------

                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet

  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl

  -------------------------------------------------------------------------------------

  C2                      1.00   0.88  0.00  0.00  0.10  0.00  0.00  0.02  0.02  0.00

  C2_1                    1.00   0.03  0.86  0.00  0.11  0.00  0.00  0.00  0.71  0.00

  C2_3                    1.00   0.88  0.04  0.00  0.08  0.00  0.00  0.00  0.75  0.00

  C2_5                    1.00   0.03  0.00  0.00  0.97  0.00  0.00  0.00  0.00  0.00

  C3_2                    1.00   0.88  0.06  0.00  0.06  0.00  0.00  0.00  0.76  0.00

  C5                      1.00   0.03  0.00  0.00  0.48  0.49  0.00  0.00  0.05  0.00

  *************************

  Conduit Surcharge Summary

  *************************

  ----------------------------------------------------------------------------

                                                           Hours        Hours

                         --------- Hours Full --------   Above Full   Capacity

  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited

  ----------------------------------------------------------------------------

  C2                          0.01      0.01      0.13      0.01         0.01

  Analysis begun on:  Mon Feb 14 14:46:14 2022

  Analysis ended on:  Mon Feb 14 14:46:14 2022

  Total elapsed time: < 1 sec



 

 

Appendix E – Fire Flow Calculations and Tank Information  

 



Domestic & Fire Protection Water Supply/Storage

 Prepared by:

Project: Alpha Storage Inc.  Checked by:

W Part Lot 26 Con. 7E  Project No:

  Date:

Fire Flow Calculations

Office of the Fire Marshal, OFM Guideline, Fire Protection Water Supply Guideline for Part 3 in the Ontarion Building Code (Oct 1999)

Subsection 3.2.2 of the Ontario Building Code, 2012

Q=KVSTotal where Q =  Minimum supply of water in Litres (L)

           K =  water supply coefficient from Table 1

V = total building volume in cubic meters

STot = total of the spacial coefficient values from the property line exposures on all sides as obtained from the formula:

STot = 1.0 + [(SSide1) + (SSide2) + (SSide3) +…etc.]

where SSide values are obtained from Figure 1, as modified by Sections 6.39(e) and 6.3(f) of the OBC Guideline

STot need not exceed 2.0

1 Building Classification:

Water Supply Coefficient - K Table 1 of OBC A.3.2.5.7

K = 17 Type F2, OBC Table 3.1.2.1

2 Building Volumes

Bldg. Area Height Volume

(m
2
) (m) (m

3
)

Bldg. 1 446 2.60 1159 Phase 1

Total 1159 Total Building Volume

3 Exposure Distances STot = 1.0 + [(SSide1) + (SSide2) + (SSide3) +…etc.]

Bldg. North SSide (N) East SSide (E) South SSide (S) West SSide (W) STot

(m) (m) (m) (m)

Bldg. 1 >10 m 0.00 >10m 0 >10 m 0 >10 m 0 0 Max STot

STot  = 1.00 Max. Value = 2.0

4 Minimum Fire Water Supply

Q=KVSTotal  = 19708.78 Litres

5 Fire Water Supply Flow Rate  = 1800 L/min Table 2 Required Minimum Water Supply Flow Rate (L/min), provided in the OBC A.3.2.5.7

 = 30.00 L/s

6 Min. Tank Size @ 30 min. of Flow  = 54,000 L

C. Capes

C. Capes

2020-090A

February 11, 2022

Building is of noncombustible construction with fire separations and fire-resistance ratings provided in 

accordance with Subsection 3.2.2. of the OBC, including loadbearing walls, columns and arches.


