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1. Introduction  

1.1 Project Description 

The Greer Galloway Group has been retained by Fernbridge Investments Ltd. and Long Arrow Investments Ltd. to provide 
preliminary stormwater management services to support the preparation of a Neighbourhood Concept Plan (NCP) and an 
Official Plan Amendment (OPA) for a portion of the Neighbourhood Development Area (NDA). NDA is a land use designation 
in the Rossmore Urban Centre Secondary Plan. Prior to development within the NDA, an OPA is required. The area subject 
to the OPA is the 4.9-hectare development by Fernbridge and Long Arrow, known as the County Road 28 Subdivision. A 
Preliminary Stormwater Management Report for the County Road 28 Subdivision has been prepared under separate cover 
by The Greer Galloway Group.  
 
This report has been prepared for the remaining 33.4 hectares of the NDA to address the potential effects of the proposed 
development on water quality, water quantity, erosion and provides recommendations for stormwater conveyance for 
purposes of preparing a Neighbourhood Concept Plan and Official Plan Amendment for the County Road 28 Subdivision by 
Fernbridge Investments Ltd. and Long Arrow Investments Ltd. 
 
This report has been prepared for the 33.4-hectare remainder of the NDA to address the potential effects of the proposed 
development on water quality, water quantity, erosion and provides recommendations for stormwater conveyance.    

1.1.1 Standards and Guidelines  

Prince Edward County does not have specific technical guidelines to follow related to Stormwater Management. In keeping 
with the Quinte Conservation Planning Act Review Policy, it will need to be demonstrated that the proposed development of 
the property will, at a minimum, meet the Provincial guidelines established by the Ministry of the Environment, Conservation 
and Parks. Therefore, Greer Galloway has considered the following standards and guidelines: 

 Stormwater Management Planning and Design Manual - Ministry of the Environment, 2003;  

 Low Impact Development Stormwater Management Planning and Design Guide (Toronto and Region Conservation 
Authority/Credit Valley Conservation, 2010); and 

 MTO Drainage Management Manual – Ministry of Transportation, 1997;  

1.2 Design Criteria 

The design criteria for the stormwater management system are based on the requirements of Quinte Conservation and 
Ministry of the Environment and Climate Change (MECP). Recommendations for Best Management Practices (BMPs) are 
based on the Low Impact Development Stormwater Management Planning and Design Guide. The key design criteria are 
listed below: 

Storm Water Management Targets include the following: 

 Post development peak flows will match or be less than predevelopment peak flows during storm events with return 
periods up to and including 100 years. 

 The Neighbourhood Development Area drains to a wetland which connects to the Bay of Quinte and therefore requires 
Enhanced Level 1 Treatment as defined by the MOE, which corresponds to 80% T.S.S Removal Rate. 

 Erosion Control Criteria are specified when a development will discharge within 200 metres of a watercourse or 
waterbody. The proposed development does discharge directly into the wetland, therefore erosion control criteria will 
need to be addressed. Site specific erosion control criteria are typically addressed on a case-by-case basis. As a 
primary target, water velocities need to be reduced to non-erosive levels to minimize potential impacts to the 
downstream water body.  
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2. Site Conditions 

2.1 Drainage 

The Neighbourhood Development Area is located west of County Road 28 and South of Highway 62, in Prince Edward County. 
The 33.4-hectare portion of the Neighbourhood Development Area, shown in Figure 2.1 below is primarily woodland, bordered 
by low density housing to the north and east, woodland to the west and a wetland to the south, which ultimately flows into the 
Bay of Quinte. The majority of the site slopes south to the wetland, with a small portion draining north to Highway 62 and east 
to County Road 28. Ultimately all site runoff discharges to the wetland through the roadside ditches. As all runoff from the site 
ends up at the same location it has been considered as one drainage area. The property only receives a small amount of 
external drainage, approximately 0.95 ha, drains onto the site from the west, giving the site a total drainage area of 34.35 ha. 
The drainage catchment was defined based on 5 m contour interval Ontario base mapping. 
 

 

Figure 2-1:Project Site 

2.2 Soils 

Greer Galloway completed a geotechnical investigation in May of 2020 for the 4.9 ha Fernbridge/Long Arrow site to be 
developed separately. This data was used to estimate the characteristics of the soil onsite. Refer to Appendix B enclosed at 
the back of this report for a copy of the Geotechnical data. Based on data from soil testing, the soil onsite is composed of silty 
sand with some gravel and clay. Based on soil composition the site has been assigned to hydrologic soil group B and a 
corresponding runoff curve number (CN) value of 65.  

3. Neighbourhood Concept Plan 

The potential development is anticipated to be low density residential, with lots having an estimated average area of 0.3 ha. 
Accounting for area taken up by new road right of ways, the proposed development is estimated to be able to accommodate 
approximately 71 lots. Data from the Greer Galloway Preliminary Stormwater Management Report for the Fernbridge/Long 
Arrow subdivision estimates 22% impervious surface cover post development. On this basis, it can be assumed that the 

Project Site 

Project Site 

Phase 1 

External 
Drainage Area 
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remainder of the Neighbourhood Development Area would have similar land cover but the estimate of impervious area has 
been raised to 30 % to be conservative. Post development the entirety of the site is to be graded south toward the wetland 
allowing for one centralized stormwater treatment facility. 

3.1 Hydrologic Modelling  

Hydrologic modelling has been completed using Visual OTTHYMO software. Visual OTTHYMO is a widely accepted modelling 
software that is able to model both urban and rural watersheds.  
 
The 100 year return period storm was modeled using several design storm distributions and durations for analysis of the site. 
As illustrated by Table 4-2 below, the 24 hour SCS Type II storm distribution produced the greatest peak flow. The design 
storms were synthesized using a ten-minute time step as per standard practice and based on intensity-duration-frequency 
(IDF) data provided by the MTO. The resulting rainfall hyetographs were used as storm files in the Visual OTTHYMO 
hydrological models.  
 
Further information regarding the design storms can be found within the Otthymo detailed outputs in Appendix A.   

 
The peak runoff flows and runoff volume from the pre and post development catchments as determined using OTTHYMO, 
are presented in the Table 4-2 below.  Figure 4-1 illustrates the OTTHYMO model schematic. 
 

Table 3-2: Site Peak Flows and Runoff Volumes 

Storm 
Peak Flows (m3/s) Runoff Volume (m3) 

Pre 
Development 

Post 
Development 

Difference 
Pre 

Development 
Post 

Development 
Difference 

100 yr. 4 hr. CHC 0.73 2.96 2.23 6361 10562 4201 

100 yr. 6 hr. AES 0.86 1.19 0.33 7870 12432 4562 

100 yr. 12 hr. AES 0.69 0.93 0.25 11596 16890 5295 

100 yr. 24 hr. SCS 1.63 4.77 3.14 16702 22774 6072 

 

 

Figure 3-1: Site OTTHYMO Schematic 

3.2 Stormwater Treatment 

All runoff from 33.4-hectare Neighbourhood Development Area is proposed to be treated by a stormwater management wet 
pond. To provide quantity control the pond will be required to retain enough stormwater to match post development peak flows 
to pre development peak flows. The highest difference in runoff volumes pre to post is 6070 m3, occurring during the 100 yr 
24-hour SCS storm. Therefore, to attenuate the 100 year storm flows, the proposed pond will need to provide enough active 
storage to contain 6,072 m3. A suitable depth for the proposed pond would be 1 m or greater. Assuming a square pond with 
a depth of 1 m, plus standard 0.3 m freeboard, 5:1 side slopes and a surface area of 7,400 m2 the pond would have 6096 m3 
of active storage. It can be assumed that a non-square shaped pond would be able to provide a similar amount of active 
storage given the same depth and surface area.  

Table 3-1: Summary of Catchment Properties 

Catchment Catchment Type Area (ha.) Initial Loss (mm) CN TP [hr] TIMP (m2/m2) XIMP (m2/m2) 
Pre Development NasHyd 34.35 10.3 65 0.76 -  -  
Post Development StandHyd 34.35 10.3 65 - 0.30 0.20 
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To match pre development flows to post development the proposed pond needs to have a maximum outlet flow of 1.63 m3/s. 
This flow rate will occur at the maximum active storage depth of 1 m. Reducing pond outflows to predevelopment rates will 
also help ensure runoff exits the pond at non erosive velocities. 
 
To provide enhanced quality control the pond will need to have a permanent pool with a minimum depth of  1 m, a forebay, 
and a flow path design that allows for the settling of 80 % of suspended sediments. As per Table 3.2 of MECP Stormwater 
Management Manual for a watershed with a percent impervious 35 % or less, a wet pond needs to provide 100 m3/ha 
permanent storage and 40 m3/ha extended detention to achieve enhanced 80% suspended sediment removal. Extended 
detention storage is defined by the volume of water released from a pond after a 25 mm quality design storm event over a 
period of 24 hours or greater. Therefore, the proposed pond will require a minimum permanent storage volume of 3,435 m3 
and a minimum extended detention volume of 1,374 m3 during the 25 mm quality storm event.  
 

4. Conclusions 

Based on the investigations and analysis conducted as part of this study, it is concluded that it is possible to provide the 
necessary stormwater management measures to mitigate any adverse effects of developing the 33.4 ha Neighbourhood 
Development Area. It can be concluded that: 
 

1. To provide quantity control an active storage volume of 6,070 m3 is required. A square pond with 1 m of active storage, 
0.3 m of freeboard, 5:1 side slopes and an area of 7400 m2 is able to provide 6,096 m3 of storage. A pond with a non-
square shape would be able to provide a similar amount of storage given the same depth and area. The max allowable 
outflow during a 100 year event is to be 1.63 m3/s. 

2. To provide quality control the pond will require a permanent pool with a minimum depth of 1 m and a minimum volume 
of 3,435 m3. The minimum extended detention volume required is 1,374 m3. 

3. For grading purpose the wet pond should be located at the southern extent of the site. 

4. If adequate quantity control is provided all runoff will exit the pond and enter the wetland at non-erosive velocities. 

Respectfully submitted,    

      
GREER GALLOWAY  
CONSULTING ENGINEERS 
   
 
 
 
 
 
 
 
 
 
Kyle Haley, P.Eng.      John Birchard, E.I.T. 
 
 



 
  
 
 
 

 

 

 

Appendix A 
Hydrologic Calculations 







Stormwater Calculations 

 

The time to peak for the Predevelopment watershed was calculated using the airport formula as shown 
below: 

 

௖ܶ =  ଷ.ଶ଺∗(ଵ.ଵି஼)∗௅బ.ఱ

ௌೢ
బ.యయ = ଷ.ଶ଺∗(ଵ.ଵି଴.ଶ)∗଼଴଻బ.ఱ

ଵ.଼଺బ.యయ = 67.93݉݅݊, ݌ܶ = ܶܿ ∗ 0.67 = 67.93 ݉݅݊ ∗ 0.67∗ 1 ℎݎ

60 ݉݅݊
=

0.76 ℎݎ  

 

The initial abstraction for the site was calculated as shown below: 

 

ܰܥ ≤ ܣܫ      70 = 0.075ܵ,       

 

ܵ = ൬
25,400

ܰܥ
൰ − 254 = ൬

25,400
65

൰ − 254 = 136.77 

 

ܣܫ = 0.075 ∗ 136.77 = 10.3 ݉݉ 

 



Vo Output
  
       V    V   I    SSSSS  U   U    A    L
       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

  ************************************************
  ** SIMULATION : 100 yr 12 hr aes              **
  ************************************************ 
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              9dd2c599-404a-4379-a130-5a98d0425a3d\cee69975
| Ptotal= 97.20 mm |    Comments: 100 yr 12 hr aes                        
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17   14.58 |  3.17   14.58 |  6.17    1.94 |  9.17    0.00
                 0.33   14.58 |  3.33   14.58 |  6.33    1.94 |  9.33    0.00
                 0.50   14.58 |  3.50   14.58 |  6.50    1.94 |  9.50    0.00
                 0.67   14.58 |  3.67   14.58 |  6.67    1.94 |  9.67    0.00
                 0.83   14.58 |  3.83   14.58 |  6.83    1.94 |  9.83    0.00
                 1.00   14.58 |  4.00   14.58 |  7.00    1.94 | 10.00    0.00
                 1.17   24.30 |  4.17   12.64 |  7.17    0.98 | 10.17    0.00
                 1.33   24.30 |  4.33   12.64 |  7.33    0.98 | 10.33    0.00
                 1.50   24.30 |  4.50   12.64 |  7.50    0.98 | 10.50    0.00
                 1.67   24.30 |  4.67   12.64 |  7.67    0.98 | 10.67    0.00
                 1.83   24.30 |  4.83   12.64 |  7.83    0.98 | 10.83    0.00
                 2.00   24.30 |  5.00   12.64 |  8.00    0.98 | 11.00    0.00
                 2.17   19.44 |  5.17    8.74 |  8.17    0.00 | 11.17    0.00
                 2.33   19.44 |  5.33    8.74 |  8.33    0.00 | 11.33    0.00
                 2.50   19.44 |  5.50    8.74 |  8.50    0.00 | 11.50    0.00
                 2.67   19.44 |  5.67    8.74 |  8.67    0.00 | 11.67    0.00
                 2.83   19.44 |  5.83    8.74 |  8.83    0.00 | 11.83    0.00
                 3.00   19.44 |  6.00    8.74 |  9.00    0.00 | 12.00    0.00
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=  34.35
|ID= 1 DT=10.0 min |   Total Imp(%)=  55.00   Dir. Conn.(%)=  40.00
--------------------
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Vo Output
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      18.89        15.46
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     478.54        80.00
     Mannings n           =      0.013        0.250
     Max.Eff.Inten.(mm/hr)=      24.30        13.51
                over (min)       10.00        40.00
     Storage Coeff.  (min)=      11.51 (ii)   33.41 (ii)
     Unit Hyd. Tpeak (min)=      10.00        40.00
     Unit Hyd. peak  (cms)=       0.10         0.03
                                                            *TOTALS*
     PEAK FLOW       (cms)=       0.93         0.52          1.231 (iii)
     TIME TO PEAK    (hrs)=       2.00         3.50           3.00
     RUNOFF VOLUME    (mm)=      96.20        41.69          63.49
     TOTAL RAINFALL   (mm)=      97.20        97.20          97.20
     RUNOFF COEFFICIENT   =       0.99         0.43           0.65
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0001)|   Area    (ha)=  34.35   Curve Number   (CN)= 65.0
|ID= 1 DT=10.0 min |   Ia      (mm)=  10.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.76
 
     Unit Hyd Qpeak  (cms)=   1.726
 
     PEAK FLOW       (cms)=   0.688 (i)
     TIME TO PEAK    (hrs)=   4.333
     RUNOFF VOLUME    (mm)=  33.757
     TOTAL RAINFALL   (mm)=  97.200
     RUNOFF COEFFICIENT   =   0.347
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
====================================================================================
=======================
  ************************************************
  ** SIMULATION : 100 yr 24 hr scs              **
  ************************************************
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              9dd2c599-404a-4379-a130-5a98d0425a3d\4dfadd4f
| Ptotal=119.72 mm |    Comments: 100 yr 24 hr scs                        
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Vo Output
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    1.32 |  6.17    2.39 | 12.17   17.24 | 18.17    2.15
                 0.33    1.32 |  6.33    2.39 | 12.33   17.24 | 18.33    2.15
                 0.50    1.32 |  6.50    2.39 | 12.50   17.24 | 18.50    2.15
                 0.67    1.32 |  6.67    2.39 | 12.67    8.86 | 18.67    2.15
                 0.83    1.32 |  6.83    2.39 | 12.83    8.86 | 18.83    2.15
                 1.00    1.32 |  7.00    2.39 | 13.00    8.86 | 19.00    2.15
                 1.17    1.32 |  7.17    2.39 | 13.17    1.68 | 19.17    2.15
                 1.33    1.32 |  7.33    2.39 | 13.33    1.68 | 19.33    2.15
                 1.50    1.32 |  7.50    2.39 | 13.50    1.68 | 19.50    2.15
                 1.67    1.32 |  7.67    2.39 | 13.67    9.82 | 19.67    2.15
                 1.83    1.32 |  7.83    2.39 | 13.83    9.82 | 19.83    2.15
                 2.00    1.32 |  8.00    2.39 | 14.00    9.82 | 20.00    2.15
                 2.17    1.56 |  8.17    3.23 | 14.17    3.59 | 20.17    1.44
                 2.33    1.56 |  8.33    3.23 | 14.33    3.59 | 20.33    1.44
                 2.50    1.56 |  8.50    3.23 | 14.50    3.59 | 20.50    1.44
                 2.67    1.56 |  8.67    3.23 | 14.67    3.59 | 20.67    1.44
                 2.83    1.56 |  8.83    3.23 | 14.83    3.59 | 20.83    1.44
                 3.00    1.56 |  9.00    3.23 | 15.00    3.59 | 21.00    1.44
                 3.17    1.56 |  9.17    3.83 | 15.17    3.59 | 21.17    1.44
                 3.33    1.56 |  9.33    3.83 | 15.33    3.59 | 21.33    1.44
                 3.50    1.56 |  9.50    3.83 | 15.50    3.59 | 21.50    1.44
                 3.67    1.56 |  9.67    4.31 | 15.67    3.59 | 21.67    1.44
                 3.83    1.56 |  9.83    4.31 | 15.83    3.59 | 21.83    1.44
                 4.00    1.56 | 10.00    4.31 | 16.00    3.59 | 22.00    1.44
                 4.17    1.92 | 10.17    5.51 | 16.17    2.15 | 22.17    1.44
                 4.33    1.92 | 10.33    5.51 | 16.33    2.15 | 22.33    1.44
                 4.50    1.92 | 10.50    5.51 | 16.50    2.15 | 22.50    1.44
                 4.67    1.92 | 10.67    7.42 | 16.67    2.15 | 22.67    1.44
                 4.83    1.92 | 10.83    7.42 | 16.83    2.15 | 22.83    1.44
                 5.00    1.92 | 11.00    7.42 | 17.00    2.15 | 23.00    1.44
                 5.17    1.92 | 11.17   11.49 | 17.17    2.15 | 23.17    1.44
                 5.33    1.92 | 11.33   11.49 | 17.33    2.15 | 23.33    1.44
                 5.50    1.92 | 11.50   11.49 | 17.50    2.15 | 23.50    1.44
                 5.67    1.92 | 11.67   49.80 | 17.67    2.15 | 23.67    1.44
                 5.83    1.92 | 11.83   90.97 | 17.83    2.15 | 23.83    1.44
                 6.00    1.92 | 12.00  132.15 | 18.00    2.15 | 24.00    1.44
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=  34.35
|ID= 1 DT=10.0 min |   Total Imp(%)=  55.00   Dir. Conn.(%)=  40.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      18.89        15.46
     Dep. Storage     (mm)=       1.00        10.30
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Vo Output
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     478.54        80.00
     Mannings n           =      0.013        0.250
     Max.Eff.Inten.(mm/hr)=     132.15       106.29
                over (min)       10.00        20.00
     Storage Coeff.  (min)=       5.85 (ii)   15.44 (ii)
     Unit Hyd. Tpeak (min)=      10.00        20.00
     Unit Hyd. peak  (cms)=       0.14         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       4.70         2.55          6.850 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.17          12.00
     RUNOFF VOLUME    (mm)=     118.72        58.45          82.56
     TOTAL RAINFALL   (mm)=     119.72       119.72         119.72
     RUNOFF COEFFICIENT   =       0.99         0.49           0.69
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0001)|   Area    (ha)=  34.35   Curve Number   (CN)= 65.0
|ID= 1 DT=10.0 min |   Ia      (mm)=  10.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.76
 
     Unit Hyd Qpeak  (cms)=   1.726
 
     PEAK FLOW       (cms)=   1.626 (i)
     TIME TO PEAK    (hrs)=  12.667
     RUNOFF VOLUME    (mm)=  48.623
     TOTAL RAINFALL   (mm)= 119.717
     RUNOFF COEFFICIENT   =   0.406
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : 100 yr 4 hr chc               **
  ************************************************
--------------------
| CHICAGO STORM    |    IDF curve parameters: A= 944.793
| Ptotal= 70.73 mm |                          B=   1.500
--------------------                          C=   0.725
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
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                        Storm time step    = 10.00 min
                        Time to peak ratio =  0.33
  
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    5.56 |  1.17   30.95 |  2.17   11.51 |  3.17    6.45
                 0.33    6.25 |  1.33  160.82 |  2.33   10.07 |  3.33    6.06
                 0.50    7.19 |  1.50   39.12 |  2.50    8.99 |  3.50    5.71
                 0.67    8.56 |  1.67   22.81 |  2.67    8.15 |  3.67    5.41
                 0.83   10.78 |  1.83   16.82 |  2.83    7.47 |  3.83    5.15
                 1.00   15.18 |  2.00   13.58 |  3.00    6.92 |  4.00    4.91  
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=  34.35
|ID= 1 DT=10.0 min |   Total Imp(%)=  55.00   Dir. Conn.(%)=  40.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      18.89        15.46
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     478.54        80.00
     Mannings n           =      0.013        0.250
     Max.Eff.Inten.(mm/hr)=     160.82        42.78
                over (min)       10.00        20.00
     Storage Coeff.  (min)=       5.40 (ii)   19.21 (ii)
     Unit Hyd. Tpeak (min)=      10.00        20.00
     Unit Hyd. peak  (cms)=       0.14         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       5.34         1.09          5.833 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      69.73        23.98          42.28
     TOTAL RAINFALL   (mm)=      70.73        70.73          70.73
     RUNOFF COEFFICIENT   =       0.99         0.34           0.60
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0001)|   Area    (ha)=  34.35   Curve Number   (CN)= 65.0
|ID= 1 DT=10.0 min |   Ia      (mm)=  10.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.76
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Vo Output
 
     Unit Hyd Qpeak  (cms)=   1.726
 
     PEAK FLOW       (cms)=   0.734 (i)
     TIME TO PEAK    (hrs)=   2.333
     RUNOFF VOLUME    (mm)=  18.517
     TOTAL RAINFALL   (mm)=  70.734
     RUNOFF COEFFICIENT   =   0.262
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : 100 yr 6 hr aes               **
  ************************************************  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              9dd2c599-404a-4379-a130-5a98d0425a3d\6e75de88
| Ptotal= 78.90 mm |    Comments: 100 yr 6 hr aes                         
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17   23.67 |  1.67   23.67 |  3.17    3.16 |  4.67    0.00
                 0.33   23.67 |  1.83   23.67 |  3.33    3.16 |  4.83    0.00
                 0.50   23.67 |  2.00   23.67 |  3.50    3.16 |  5.00    0.00
                 0.67   39.45 |  2.17   20.51 |  3.67    1.58 |  5.17    0.00
                 0.83   39.45 |  2.33   20.51 |  3.83    1.58 |  5.33    0.00
                 1.00   39.45 |  2.50   20.51 |  4.00    1.58 |  5.50    0.00
                 1.17   31.56 |  2.67   14.20 |  4.17    0.00 |  5.67    0.00
                 1.33   31.56 |  2.83   14.20 |  4.33    0.00 |  5.83    0.00
                 1.50   31.56 |  3.00   14.20 |  4.50    0.00 |  6.00    0.00
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=  34.35
|ID= 1 DT=10.0 min |   Total Imp(%)=  55.00   Dir. Conn.(%)=  40.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      18.89        15.46
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     478.54        80.00
     Mannings n           =      0.013        0.250
     Max.Eff.Inten.(mm/hr)=      39.45        18.43
                over (min)       10.00        30.00
     Storage Coeff.  (min)=       9.48 (ii)   28.82 (ii)
     Unit Hyd. Tpeak (min)=      10.00        30.00
     Unit Hyd. peak  (cms)=       0.11         0.04
                                                           *TOTALS*
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Vo Output
     PEAK FLOW       (cms)=       1.48         0.68          1.738 (iii)
     TIME TO PEAK    (hrs)=       1.00         2.50           1.50
     RUNOFF VOLUME    (mm)=      77.90        29.16          48.65
     TOTAL RAINFALL   (mm)=      78.90        78.90          78.90
     RUNOFF COEFFICIENT   =       0.99         0.37           0.62
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0001)|   Area    (ha)=  34.35   Curve Number   (CN)= 65.0
|ID= 1 DT=10.0 min |   Ia      (mm)=  10.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.76
     Unit Hyd Qpeak  (cms)=   1.726
     PEAK FLOW       (cms)=   0.861 (i)
     TIME TO PEAK    (hrs)=   2.833
     RUNOFF VOLUME    (mm)=  22.911
     TOTAL RAINFALL   (mm)=  78.900
     RUNOFF COEFFICIENT   =   0.290
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------
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Appendix B 
Geotechnical Data 



terraspec engineering inc. 
geotechnical engineers ◼ materials testing 
 
973 Crawford Drive 
Peterborough, Ontario      Phone: (705) 743-7880 
K9J 3X1        Fax: (705) 743-9592 
 

SITE REPORT 

 
To: The Greer Galloway Group Inc.      1 Page 

 

From: Shane Galloway 

 

Re: Grain Size Analysis 

20-3-8378 

 

Date: April 18, 2020 

 

1 soil sample from April 13, 2020 

 

  Baldwin Law T-1 

Sieve  % Passing 

37.5mm 100    grain size 

26.5mm 70.8 

19.0mm 70.8 

13.2mm 67.7 

9.50mm 65.5 

4.75mm 61.9 

2.36mm 57.7 

1.18mm 49.7 

600um  40.4 

300um  31.1 

150um  21.0 

75um  12.5 

ASTM   SM    soil classification 

description silty sand with gravel  soil description 

min/cm 10    estimated T time 

 

 

 

 

 

 

 

 

 



terraspec engineering inc. 
geotechnical engineers ◼ materials testing 
 
973 Crawford Drive 
Peterborough, Ontario      Phone: (705) 743-7880 
K9J 3X1        Fax: (705) 743-9592 
 

SITE REPORT 

 
To: The Greer Galloway Group Inc.      1 Page 

 

From: Shane Galloway 

 

Re: Grain Size Analysis 

20-3-8378 

 

Date: April 18, 2020 

 

1 soil sample from April 13, 2020 

 

  Baldwin Law T-4 

Sieve  % Passing 

9.50mm 100    grain size 

4.75mm 96.7 

2.36mm 91.8 

1.18mm 78.9 

600um  60.5 

300um  44.0 

150um  28.0 

75um  16.2 

ASTM   SM    soil classification 

description silty sand   soil description 

min/cm 14    estimated T time 

 


