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1 Introduction 

J.F Sabourin and Associates (JFSA) were commissioned by LRL Associates (LRL) to complete 
the stormwater management analysis for the proposed industrial development located at 6150 
Thunder Road in Ottawa. The proposed development will be a 12.3 ha Industrial Park, comprising 
primarily of office spaces, loading bays and parking lots. The site under existing conditions is 
undeveloped vegetated land, with several small drainage channels, which all ultimately discharge 
to the Bear Brook tributary. These lands under proposed conditions will also discharge to Bear 
Brook tributary. The site will implement various SWM solutions to ensure that the proposed 
development does not result in increases in peak flows from existing conditions and will not have 
any adverse impacts on the existing watercourse. Figure 1 below outlines the approximate extent 
and location of the proposed development. The following document outlines and assesses the 
various stormwater management solutions that are proposed for this site. 

Figure 1: Development Overview 
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1.1 Background Data / Information 

The following section outlines the background data and information used to support and 
supplement this  study: 

1.1.1 Topographic Survey 

A detailed topographic survey of the site was completed by Annis, O’Sullivan Vollebekk LTD 
(AOV) in March 2021. This topographic information has been merged with the City of Ottawa 
LiDAR to determine the pre-development conditions of the site. 

1.1.2 LiDAR 

LiDAR data was purchased from the City of Ottawa to supplement locations where there is 
insufficient topographic detail included in the survey by AOV. This LiDAR was merged with AOV’s 
survey to provide a complete picture of the topography throughout the development area. 

1.1.3 Existing Reports 

The following background documents were reviewed in preparing this report: 

• 5368 Boundary Road and 6150 Thunder Road Functional Serviceability Report, LRL, 
December 2020 

• Environmental Impact Statement, 6150 Thunder Road, Ottawa, Kilgore & Associates LTD, 
December 2020 

• 6150 Thunder Road: Floodplain Mapping, JFSA, July 2021 

• Stormwater Management Planning and Design Manual, Ministry of the Environment, 
March 2003.  

• Erosion and Sediment Control Guidelines for Urban Construction, Conservation Halton et 
al., December 2006.  

• City of Ottawa Sewer Design Guidelines, City of Ottawa, October 2012.  

• Technical Bulletin ISDTB-2014-01, Revisions to Ottawa Design Guidelines – Sewer, City 
of Ottawa, February 2014.  

• City of Ottawa Technical Bulletin PIEDTB-2016-01, City of Ottawa, September 2016.  

•  City of Ottawa Technical Bulletin ISTB-2018-04, City of Ottawa, June 2018.  
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2 Existing Conditions 

Given that the site under existing conditions is a large natural undeveloped area, it was 
determined that the SWMHYMO modelling software would be the most suitable hydrologic 
modelling program to use to determine the pre-development flows. The following outlines the 
derivation of key model parameters used to represent these existing lands, and in turn, 
determined the post-development target release rates. 

2.1.1 Drainage Areas 

As identified above, LiDAR data was merged with the detailed topographic survey of the site 
completed by AOV to derive a single Digital Terrain Model (DTM). This data was imported into 
GIS software where watershed delineation algorithms were applied. Figure A1 in Appendix A 
provides a visual overview of the existing drainage areas within the study area. Note that the 
majority of the site drains directly to the Bear Brook tributary, with a small portion of the site in the 
northeast corner draining to a roadside ditch before discharging to the Bear Brook tributary  

2.1.2 Land Use 

Land use data has been taken from Land Information Ontario’s (LIO) Southern Ontario Land 
Resource Information System (SOLRIS) data package, which is a primary data layer that provides 
a comprehensive, standardized, landscape-level inventory of natural, rural and urban lands 
throughout southern Ontario. This data was discretized based on the respective subcatchments. 
Figure A2 in Appendix A provides a visual overview of the respective land use data for each of 
the subcatchments within the study area. Under existing conditions, the site primarily consists of 
plantation and treed swamplands.  

2.1.3 Soil/Infiltration Data 

Soil data within the study area has been taken from the Soil Survey Complex Data available on 
Land Information Ontario (LIO). Figure A3 in Appendix A provides a visual overview of the 
respective soil type data for each of the subcatchments within the study area. Under existing 
conditions, the site primarily consists of Allendale and Cheney Soils both of which are Loamy Fine 
Sand soils (Hydrologic Soil Type C) 

2.1.4 Curve Number (CN) 

Based on the underlying Land Use Type and Soil Classification at each location within a 
subcatchment, a Curve Number (CN) was calculated, based on applicable values outlined in 
Tables A2 and A3 in the SWMHYMO Manual. Each Curve Number was then weighted based on 
the total area within a given subcatchment to determine the weighted CN for that subcatchment. 
Table A1 in Appendix A provides a full summary of the CN calculations for each of the pre-
development subcatchments. 

2.1.5 Time to Peak (tp) 

The time to peak values for each of the subcatchments has been calculated based on existing 
topography. Flow paths have been discretized based on the topographic data using GIS tools and 
the longest major flow path within each subcatchment identified; refer to Figure A4 in Appendix A 
for the flow paths discretized for each subcatchment. The upstream and downstream topographic 
elevations and flow lengths were identified for each subcatchment and used in the calculations. 
For these natural subcatchments, the Federal Aviation Administration (FFA) method was 
determined to be the most appropriate method to calculate the Time to Peak. Full details of these 
calculations have been provided in Table A2 in Appendix A, along with other time to peak values 
using alternative tp calculation methods. 



 Project Ref #: 2120(01)-21
 Client: LRL Engineering 
 

 

6150 Thunder Road: 

SWM Report  

November 2021 Page 4 of 11 

2.2 Results 

The following table outlines the peak flow at key locations within the study area based on the 
SWMHYMO simulations. Note that both the 3 Hour Chicago and 24 Hour SCS design storms 
were assessed in this study. The peak flows determined by this model have been used to set the 
maximum allowable post-development release rates. Full input and summary files of the proposed 
SWMHYMO models have been provided in Appendix A.  
 

Table 1: Pre-Development Peak Flows 

Event 

Peak Flow  

(m³/s) 

Bear Brook 

Trib 

Thunder Road 

Ditch 

25mm CHI 4Hr 0.020 0.001 

2-Year CHI 3Hr 0.039 0.002 

5-Year CHI 3Hr 0.072 0.005 

100-Year CHI 3Hr 0.198 0.013 

 100-Year SCS 24 Hr 0.270 0.019 

100-Year CHI 3Hr +20% 0.276 0.019 

3 Proposed Conditions 

3.1 Model Overview 

3.1.1 Drainage Areas / Imperviousness 

Under proposed conditions, the drainage areas have been delineated by LRL based on the site's 
proposed grading. The impervious values for each of these areas are based on the proposed 
development footprint of the site. For these lands, the following Horton’s Infiltration parameters 
have been assumed: Fo=76.2 mm/hr, Fc=13.2 mm/hr, DCAY=4.14 /hr, F=0 mm, and initial 
abstraction values of 1.57mm and 4.67 mm for impervious and pervious surfaces, all as per the 
City of Ottawa design guidelines. An overview of the proposed development drainage areas and 
imperviousness have been provided in Figure B1 of Appendix B. 

3.1.2 Storm Sewer Network & Pumping Station 

The storm sewer network was designed by LRL based on rational method calculations and 
general site grading constraints (see Appendix B for full rational method calculations). The storm 
sewer network plan has been incorporated into the model based on this design, with exit losses 
applied to the model to account for losses that occur at bends in the system. Due to grade raise 
restrictions across the site, flows captured by the storm sewer network will need to be pumped to 
the proposed SWM pond. At this stage of the design, a conceptual pumping system has been 
implemented that conveys all flows from this pipe network to the SWM pond unobstructed, as the 
proposed pumping station will be sufficiently sized to convey the full runoff from the site to the 
pond without flooding the site. As such full pump operation curves will be implemented in future 
iterations of this analysis. The full storm sewer network has been outlined in Figure B2 of Appendix 
B. 
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3.1.3 Road Storage & ICDs 

The site grading has been optimized to make full use of any potential major system ponding 
locations throughout the site. This storage has been represented in the model through the use of 
storage nodes, which are depth/area curves based on LRL’s detailed grading of the site. Inlet 
control devices (ICD) are proposed to be implemented downstream of each of the CBs to make 
full use of this storage during extreme events. For emergencies, a major system flow route from 
these areas to the SWM pond has also been provided in the event of a blockage in the storm 
sewer network or a malfunction with the storm sewer pumping system. The required ICD sizes 
have been outlined in Figure B2 of Appendix B. Figure B3 of Appendix B outlines the major system 
flow routes within the development. 

3.1.4 Roof Top Storage 

To optimize storage volume throughout the site, rooftop storage is proposed on all buildings. per 
MTO guidelines, this rooftop storage has not been accounted for in this analysis to ensure a 
conservative design (as the flow constriction device that creates the rooftop storage could be 
easily removed post-construction). As such flows from these locations to the storm sewer network 
have been restricted based on the capacity of the lead pipe from the rooftop storage to the storm 
sewer network (which conversely, can not be easily removed or replaced). The ponding option 
has been implemented at these locations within the model, with a ponding area reflective of the 
respective roof footprints. This representation intends to ensure that that head can build on the 
lead pipe increasing flows to the storm sewer as if no rooftop storage was provided.  

3.1.5 SWM Ponds 

There are 3 SWM ponds proposed throughout the site. These ponds will be dry ponds and will 
attenuate runoff from the development to match the pre-development rates that have been 
specified above in Section 2.2. Ponds 1 & 2 are located in the northwest of the development and 
service the larger portion of the site and will discharge directly to the Bear Brook tributary through 
an outlet in Pond 1. The pond 1 outlet will consist of 3 components, a 150 mm circular orifice at 
the invert elevation of the pond (75.8 m), a 0.40 m wide x 0.5 m high rectangular opening 45cm 
above the pond invert (76.25 m) and a 5 m wide emergency overflow weir 0.85m above the pond 
invert (76.6m). Pond 1 and Pond 2 are directly connected via two 525 mm CSPs that pass under 
the proposed access road to the site, with the intention of the two ponds to hydraulically operate 
as a single system, making full use of potential storage volume throughout the site without 
impeding on the lot layout. 

Pond 3 is located in the northeast corner of the development servicing a smaller portion of the 
development and will discharge to the roadside ditch along thunder road, before discharging to 
the Bear brook tributary. Given the small release rates for this location, a conventional orifice 
outlet configuration is not a feasible option as the orifice opening sizes would be so small that it 
would be at risk of blockage. Alternatively, a hydrovex flow control device is proposed to be 
implemented at this location to limit the flows to the required rate while avoiding the risk of 
blockage. For this analysis, a Veolia 75 VHV-1 hydrovex unit has been assumed. A 5 m wide 
emergency overflow weir set 0.60 m above the pond invert (77.25 m) has also been included in 
the pond outlet structure. 
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3.1.6  Swale 

A grass swale will be implemented along with the southern extent of the site. This swale will 
capture runoff from the parking spaces at the back of the building and will provide hydration to an 
existing stream to the south. To attenuate runoff from this location a 50mm orifice plate will be 
implemented at the swale outlet, for the more extreme events a 20m overflow with a crest 0.75m 
above the swale invert will also be implemented. 

3.1.7 Oil and Grit Separator (OGS) Units 

Throughout this site, Oil and grit separator (OGS) units will be implemented to provide enhanced 
(80%) water quality treatment for the site. OGS units will be implemented upstream of both SWM 
ponds and downstream of the proposed swale. The exact details of these OGS units will be 
determined in future submissions. 
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3.2 Results 

The following section outlines the various results for the proposed development 

3.2.1 Post-Development Release Rates 

Table 2 outlines the peak flows from the development from Pond 1, the southern swale and Pond 
3. Note that the peak flows from Pond 1 and the southern swale have been summed together to 
determine the total peak flow to the Bear Brook tributary. As seen below the peak flows to both 
the Bear Brook Tributary and the Thunder Roadside Ditch are either equal to or less than that 
under pre-development conditions as outlined in Table 1 above, as such the proposed 
development should have no negative impacts on the existing floodplain. Additionally, peak flows 
for the 25mm event are also either less than or equal to pre-development conditions and as such 
the proposed development will not exacerbate any existing erosion concerns. 

Table 2: Post Development Peak Flows 

Event 
Pond 1 

Outlet 
Swale Outlet 

Bear Brook 

Trib 1 

Thunder 

Road Ditch 

25mm CHI 4Hr 0.019 0.002 0.021 0.000 

2-Year CHI 3Hr 0.023 0.003 0.025 0.002 

5-Year CHI 3Hr 0.037 0.003 0.040 0.003 

100-Year CHI 3Hr 0.164 0.004 0.168 0.004 

 100-Year SCS 24 Hr 0.225 0.004 0.229 0.004 

100-Year CHI 3Hr +20% 0.228 0.004 0.233 0.043 
1 Sum of peak flows out of Pond 1 outlet and Swale Outlet 

 

3.2.2 SWM Pond  

Table 3 outlines the peak water levels and depths for Pond 1, 2 & 3 for the various return periods. 
Note that flows are contained within the pond for all events, including the stress test. 

Table 3: SWM Pond Peak Water Surface Elevation (WSE) and Depth 

Event 

Pond 1 Pond 2 Pond 3 

Max 

WSE 

(m) 

Max 

Depth 

(m) 

Max 

WSE 

(m) 

Max 

Depth 

(m) 

Max 

WSE 

(m) 

Max 

Depth 

(m) 

25mm CHI 4Hr 76.09 0.29 76.09 0.29 76.72 0.07 

2-Year CHI 3Hr 76.18 0.38 76.18 0.38 76.80 0.15 

5-Year CHI 3Hr 76.31 0.51 76.31 0.51 76.90 0.25 

100-Year CHI 3Hr 76.56 0.76 76.56 0.76 77.21 0.56 

 100-Year SCS 24 Hr 76.65 0.85 76.65 0.85 77.18 0.53 

100-Year CHI 3Hr +20% 76.65 0.85 76.65 0.85 77.27 0.62 
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3.2.3 HGL Summary 

Table 4 outlines the maximum HGL within the storm sewer trunk system for both the 100 Year 
Chicago  3Hr and 100 Year SCS 24Hr events. Refer to Figure B2 in Appendix B for the exact 
location of each MH. As outlined below the HGL is below the rim elevation for all MHs and as 
such, the storm sewer network throughout the site is sufficiently sized to convey the proposed 
flows. 

Table 4: Storm Sewer 100 Year HGL 

ID 

100 Year Chicago 3Hr 100 Year SCS 24 Hr 

HGL 

(m) 

Rim 

Elevation 

(m) 

Freeboard 

(m) 

HGL 

(m) 

Rim 

Elevation 

(m) 

Freeboard 

(m) 

STM_MH01 76.16 77.50 1.34 76.16 77.50 1.34 

STM_MH02 75.98 77.15 1.17 75.98 77.15 1.17 

STM_MH03 75.88 77.30 1.42 75.88 77.30 1.42 

STM_MH04 75.77 77.15 1.38 75.76 77.15 1.39 

STM_MH05 75.64 77.15 1.51 75.64 77.15 1.51 

STM_MH06 75.46 77.00 1.54 75.45 77.00 1.55 

STM_MH07 75.11 76.90 1.79 75.09 76.90 1.81 

STM_MH08 75.09 76.95 1.86 75.04 76.95 1.91 

STM_MH09 74.97 77.23 2.26 74.91 77.23 2.32 

STM_CB109 77.08 77.10 0.02 76.02 77.10 1.08 

STM_CBMH102 75.92 76.90 0.98 75.41 76.90 1.49 

STM_CBMH103 76.03 76.80 0.77 75.47 76.80 1.33 

STM_CBMH104 76.14 76.80 0.66 75.52 76.80 1.28 

STM_CBMH105 76.27 76.90 0.63 75.58 76.90 1.32 

STM_CBMH106 76.47 77.20 0.73 75.65 77.20 1.55 

STM_CBMH107 76.62 77.20 0.58 75.71 77.20 1.49 

STM_CBMH108 76.85 77.20 0.35 75.87 77.20 1.33 

STM_MH09 74.97 77.23 2.26 74.91 77.23 2.32 

STM_MH101 75.53 77.23 1.70 75.21 77.23 2.02 
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3.2.4 Road Ponding 

Table 5 outlines the maximum ponding depth and elevation throughout the major system ponding 
locations. Refer to Figure B3 in Appendix B for the exact location of each of these items. Based 
on this table below it is seen that the maximum ponding elevation for both 100-year events is less 
than 0.35m. for the stress test the maximum ponding elevation is below the finished floor level 
(77.5m and 78.0m), as such the major system ponding elevations do not pose a risk to the 
proposed buildings. 

 

Table 5: Maximum Surface Ponding Depth & Elevation 

Location 

100 Year Chicago  100 Year SCS 24 Hr 100 Year Chicago 3Hr +20% 

WSE 

(m) 

Depth 

(m) 

WSE 

(m) 

Depth 

(m) 

WSE 

(m) 

Depth 

(m) 

SURF-WS-01 77.57 0.31 77.55 0.30 77.59 0.33 

SURF-WS-02 77.59 0.28 77.59 0.28 77.60 0.29 

SURF-WS-03 77.20 0.29 77.18 0.27 77.25 0.34 

SURF-WS-04 77.25 0.34 77.21 0.30 77.31 0.41 

SURF-WS-05 77.20 0.29 77.18 0.28 77.23 0.32 

SURF-WS-06 77.25 0.34 77.23 0.32 77.28 0.37 

SURF-WS-07 77.20 0.29 77.18 0.28 77.23 0.32 

SURF-WS-08 77.21 0.30 77.19 0.28 77.23 0.33 

SURF-WS-09 77.15 0.25 77.14 0.23 77.18 0.28 

SURF-WS-10 77.08 0.17 77.06 0.16 77.09 0.19 

SURF-WS-11 77.07 0.31 77.06 0.30 77.08 0.32 

SURF-WS-12 77.08 0.32 77.06 0.30 77.09 0.33 

SURF-WS-13 77.01 0.25 76.99 0.23 77.06 0.30 

SURF-WS-14 77.06 0.30 77.03 0.27 77.09 0.33 

SURF-WS-15 77.07 0.31 77.05 0.30 77.10 0.34 

SURF-WS-16 77.05 0.30 77.03 0.28 77.07 0.31 

SURF-WS-18 77.01 0.10 77.00 0.09 77.02 0.11 

SURF-WS-19 76.85 0.05 76.85 0.05 76.87 0.06 

SURF-WS-20 76.89 0.08 76.87 0.07 76.91 0.10 

SURF-WS-21 76.98 0.05 76.98 0.05 76.99 0.06 
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3.3 Erosion and sediment control during and after construction 
 

Silt and erosion control strategies shall be implemented during construction activities to minimize 
the transfer of silt off-site. The following measures should be implemented: 

i) Silt control fences shall be installed as required to prevent the movement of silt off-site 
during rainfall events. 

ii) Construction of a mud mat shall be installed at the site entrance to promote self-cleaning 
of truck tires when leaving the site. 

iii) All catch basins shall be equipped with a crushed stone filter to prevent the capture of silt 
in the storm sewer system. 

iv) Regular cleaning of the adjacent roads shall be undertaken during the construction 
activities. 

v) Regular inspection and maintenance of the silt control measures shall be undertaken until 
the site has been stabilized. 

vi) The erosion and sediment control devices shall be removed after the site has been 
stabilized. 

 

 

 

 

 

 

  

Figure 7: Typical installation of silt 

fences 

Typical installation of silt 

fences 
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4 CONCLUSION 

As documented above, J.F. Sabourin and Associates Inc (JFSA) has completed a detailed 
hydrologic analysis of the proposed development site under pre-development conditions to 
establish target release rates. A detailed PCSWMM model was then created based on the 
detailed design developed by LRL to assess the hydrologic and hydraulic operations of the site 
under post-development conditions to ensure that: the developments storm sewer network is 
sufficiently sized, the proposed SWM ponds have sufficient capacity to attenuate flows to pre-
development conditions and that the major system storage locations do not pose a risk to the 
proposed building. Based on this analysis it was determined that the proposed SWM infrastructure 
is sufficiently sized to ensure no risk to both the proposed development and surrounding existing 
lands  
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Area

(ha) Land Type Soil Name

Soil 

Condition Soil Group CN

% of 

Catchment

Weighted 

CN

5.833 Treed Swamp CHENEY C Good 50 50.1% 25.1

5.798 Plantation ALLENDALE C Good 70 49.8% 34.9

CN 60.0

Area

(ha) Land Type Soil Name

Soil 

Condition Soil Group CN

% of 

Catchment

Weighted 

CN

0.669 Treed Swamp CHENEY C Good 50 100.0% 50.0

CN 50.0

Table A1: Calculation of SCS Curve Number (CN) and Modified Curve Number (CN*)

EWS-01 ( 11.632 ha)

EWS-02 ( 0.669 ha)



Parameter Units EWS-01 EWS-02

Area ha 11.63 0.67

CN - 60 50

P(mm) 43.2 43.2

Ia(mm) 4.67 4.67

RV(mm) 7.1 5.1

C - 0.17 0.12

m 514 120

ft 1686 394

m 77.04 77.00

ft 253 253

m 76.22 76.83

ft 250 252

m/m 0.16% 0.14%

ft/ft 0.16% 0.14%

Time of Concentration mins 28 10

Time to Peak min 19 7

Time to Peak Hours 0.32 0.11

Time of Concentration mins 128 68

Time to Peak mins 85 45

Time to Peak Hours 1.42 0.75

Time of Concentration mins 33 11

Time to Peak mins 22 7

Time to Peak Hours 0.37 0.12

Time of Concentration mins 210 90

Time to Peak mins 140 60

Time to Peak Hours 2.33 1.00

Time to Peak min 85 45

Time to Peak Hours 1.42 0.75

Note: 

All methods calculated as per Appendix A of the SWMHYMO manual

Time to Peak calculated as 2/3 Time of concentration

Table A2: Time to Peak Calculations

Selected Method

FAA

SCS

Barnsby Williams

FAA

Kirpich 

Average Slope

Elevation of Head Water

Elevation of Outlet

Length of Channel

Ptotal to calc C from CN, use 2 

yr 12 hr SCS stom



THUN_v01-EX.dat

1   20 Metric units / ID numbers OFF

2   *#******************************************************************************

3   *#  SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE

4   *#******************************************************************************

5   *#  Project Name  : [6150 Thunder Road SWM - Existing Conditions]

6   *#  Project Number: [2196]  

7   *#  Date          : 2021/08/23

8   *#  Modeller      : J. Burnett, P.Eng.

9   *#  Company       : J.F. Sabourin and Associates

10   *#  License #     : 2582634 

11   *#******************************************************************************

12   *Model developed to set pre-development release rates for future industrial park

13   *#******************************************************************************

14   *%  25 mm Storm based on 2-Year, 4-Hour Chicago Storm

15   START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[001]

16   ["25MM4H.stm"] <--storm filename, one per line for NSTORM time

17   *%-----------------|-----------------------------------------------------------|

18   READ STORM STORM_FILENAME=["storm.001"]

19   *%-----------------|-----------------------------------------------------------|

20   *DEFAULT VALUES      ICASEdef=[1],  read and print values

21   *                    DEFVAL_FILENAME=["Ottawa.val"]

22   *%-----------------|-----------------------------------------------------------|

23   *###############################################################################

24   *# Pre-Development Drainage Area

25   *###############################################################################

26   CALIB NASHYD NHYD=["EWS-01"], DT=[1](min), AREA=[11.632](ha),

27   DWF=[0](cms), CN=[60], IA=[ 4.67](mm), N=[ 3 ], TP[ 1.42 ](hrs),

28   RAINFALL[ , , -1]

29   *%-----------------|-----------------------------------------------------------|

30   CALIB NASHYD NHYD=["EWS-02"], DT=[1](min), AREA=[0.669](ha),

31   DWF=[0](cms), CN=[50], IA=[ 4.67](mm), N=[ 3 ], TP[ 0.75 ](hrs),

32   RAINFALL[ , , -1]

33   *%-----------------|-----------------------------------------------------------|

34   *###############################################################################

35   *# STORMS

36   *###############################################################################

37   *%  25 mm Storm based on 2-Year, 3-Hour Chicago Storm

38   *%START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[001] 

39   *%                   ["25MMC3H.stm"] <--storm filename, one per line for NSTORM time

40   *%-----------------|-----------------------------------------------------------|

41   *%  2-Year, 3-Hour Chicago Storm

42   START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[002]

43   ["002YC3H.stm"] <--storm filename, one per line for NSTORM time

44   *%-----------------|-----------------------------------------------------------|

45   *%  5-Year, 3-Hour Chicago Storm

46   START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[005]

47   ["005YC3H.stm"] <--storm filename, one per line for NSTORM time

48   *%-----------------|-----------------------------------------------------------|

49   *%  10-Year, 3-Hour Chicago Storm

50   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[010] 

51   *%                   ["010YC3H.stm"] <--storm filename, one per line for NSTORM time

52   *%-----------------|-----------------------------------------------------------|

53   *%  25-Year, 3-Hour Chicago Storm

54   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[025] 

55   *%                   ["025YC3H.stm"] <--storm filename, one per line for NSTORM time

56   *%-----------------|-----------------------------------------------------------|

57   *%  50-Year, 3-Hour Chicago Storm

58   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[050] 

59   *%                   ["050YC3H.stm"] <--storm filename, one per line for NSTORM time

60   *%-----------------|-----------------------------------------------------------|

61   *%  100-Year, 3-Hour Chicago Storm

62   START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[099]

63   ["100YC3H.stm"] <--storm filename, one per line for NSTORM time

64   *%-----------------|-----------------------------------------------------------|

65   *%  2-Year, 24-Hour SCS Storm

66   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[102] 

1
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67   *%                   ["SC24002x.stm"] <--storm filename, one per line for NSTORM time

68   *%-----------------|-----------------------------------------------------------|

69   *%  5-Year, 24-Hour SCS Storm

70   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[105] 

71   *%                   ["SC24005x.stm"] <--storm filename, one per line for NSTORM time

72   *%-----------------|-----------------------------------------------------------|

73   *%  10-Year, 24-Hour SCS Storm

74   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[110] 

75   *%                   ["SC24010x.stm"] <--storm filename, one per line for NSTORM time

76   *%-----------------|-----------------------------------------------------------|

77   *%  25-Year, 24-Hour SCS Storm

78   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[125] 

79   *%                   ["SC24025x.stm"] <--storm filename, one per line for NSTORM time

80   *%-----------------|-----------------------------------------------------------|

81   *%  50-Year, 24-Hour SCS Storm

82   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[150] 

83   *%                   ["SC24050x.stm"] <--storm filename, one per line for NSTORM time

84   *%-----------------|-----------------------------------------------------------|

85   *%  100-Year, 24-Hour SCS Storm

86   START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[199]

87   ["SC24100x.stm"] <--storm filename, one per line for NSTORM time

88   *%-----------------|-----------------------------------------------------------|

89   *%  2-Year, 12-Hour SCS Storm

90   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[202] 

91   *%                   ["SC12002c.stm"] <--storm filename, one per line for NSTORM time

92   *%-----------------|-----------------------------------------------------------|

93   *%  5-Year, 12-Hour SCS Storm

94   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[205] 

95   *%                   ["SC12005c.stm"] <--storm filename, one per line for NSTORM time

96   *%-----------------|-----------------------------------------------------------|

97   *%  10-Year, 12-Hour SCS Storm

98   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[210] 

99   *%                   ["SC12010c.stm"] <--storm filename, one per line for NSTORM time

100   *%-----------------|-----------------------------------------------------------|

101   *%  25-Year, 12-Hour SCS Storm

102   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[225] 

103   *%                   ["SC12025c.stm"] <--storm filename, one per line for NSTORM time

104   *%-----------------|-----------------------------------------------------------|

105   *%  50-Year, 12-Hour SCS Storm

106   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[250] 

107   *%                   ["SC12050c.stm"] <--storm filename, one per line for NSTORM time

108   *%-----------------|-----------------------------------------------------------|

109   *%  100-Year, 12-Hour SCS Storm

110   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[299] 

111   *%                   ["SC12100c.stm"] <--storm filename, one per line for NSTORM time

112   *%-----------------|-----------------------------------------------------------|

113   *%  July 1st, 1979 Storm - Ottawa International Airport

114   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[979] 

115   *%                   ["19790701.stm"] <--storm filename, one per line for NSTORM time

116   *%-----------------|-----------------------------------------------------------|

117   *%  August 4th, 1988 Storm - Ottawa International Airport

118   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[988] 

119   *%                   ["19880804.stm"] <--storm filename, one per line for NSTORM time

120   *%-----------------|-----------------------------------------------------------|

121   *%  August 8th, 1996 Storm - Ottawa International Airport

122   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[996] 

123   *%                   ["19960808.stm"] <--storm filename, one per line for NSTORM time

124   *%-----------------|-----------------------------------------------------------|

125   *%  100-Year, 24-Hour SCS Storm + 20%

126   *START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[998] 

127   *%                   ["SC24100x+.stm"] <--storm filename, one per line for NSTORM time

128   *%-----------------|-----------------------------------------------------------|

129   *%  100-Year, 3-Hour Chicago Storm + 20%

130   START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[999]

131   ["100YC3H+.stm"] <--storm filename, one per line for NSTORM time

132   *%-----------------|-----------------------------------------------------------|

2
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133   FINISH

3



C:\OneDrive\J.F. Sabourin and Associates Inc\JFSA-OTTAWA-SER JFSAinc.

JFSAinc. Summary FilePage 0

00001>  ==================================================================================================

00002> 

00003>  SSSSS   W   W   M   M   H   H   Y   Y   M   M    OOO          222     000    11   5555   =========

00004>  S       W W W   MM MM   H   H    Y Y    MM MM   O   O           2    0   0   11   5   

00005>  SSSSS   W W W   M M M   HHHHH     Y     M M M   O   O           2    0   0   11   5      Ver 5.500

00006>      S    W W    M   M   H   H     Y     M   M   O   O        222     0   0   11   555    FEB  2015

00007>  SSSSS    W W    M   M   H   H     Y     M   M    OOO         2       0   0   11      5   =========

00008>                                                               2       0   0   11      5   # 2549237

00009>        StormWater Management HYdrologic Model                  222     000    11   555    =========

00010> 

00011>  **************************************************************************************************

00012>  **************************************  SWMHYMO Ver 5.500  ***************************************

00013>  ******************  A single event and continuous hydrologic simulation model  *******************

00014>  ******************     based on the principles of HYMO and its successors      *******************

00015>  ******************                 OTTHYMO-83 and OTTHYMO-89.                  *******************

00016>  **************************************************************************************************

00017>  ****************** Distributed by:  J.F. Sabourin and Associates Inc.          *******************

00018>  ******************                  Ottawa,  Ontario: (613) 836-3884           *******************

00019>  ******************                  Gatineau, Quebec: (819) 243-6858           *******************

00020>  ******************                  E-Mail: swmhymo@jfsa.Com                   *******************

00021>  **************************************************************************************************

00022> 

00023>  ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

00024>  ++++++++++++++++++ Licensed user: JFSAinc.                                     +++++++++++++++++++

00025>  ++++++++++++++++++                Ottawa                SERIAL#:2549237        +++++++++++++++++++

00026>  ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

00027> 

00028>  **************************************************************************************************

00029>  ******************           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *******************

00030>  ******************           Maximum value for ID numbers  :     11            *******************

00031>  ******************           Max. number of rainfall points: 105408            *******************

00032>  ******************           Max. number of flow points    : 105408            *******************

00033>  **************************************************************************************************

00034> 

00035> 

00036>  ********************************   S U M M A R Y   O U T P U T   *********************************

00037>  **************************************************************************************************

00038>  *                 RUN DATE: 2021-11-02     TIME: 18:26:41     RUN COUNTER: 006029                *

00039>  **************************************************************************************************

00040>  * Input   file: C:\Temp\20211005-Pre-Dev Flows\THUN_v01-EX.dat                                   *

00041>  * Output  file: C:\Temp\20211005-Pre-Dev Flows\THUN_v01-EX.out                                   *

00042>  * Summary file: C:\Temp\20211005-Pre-Dev Flows\THUN_v01-EX.sum                                   *

00043>  * User comments:                                                                                 *

00044>  * 1:_____________________________________________________________________________________________*

00045>  * 2:_____________________________________________________________________________________________*

00046>  * 3:_____________________________________________________________________________________________*

00047>  **************************************************************************************************

00048> 

00049>   

00050> #******************************************************************************                                         

00051> #  SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE                                                                   

00052> #******************************************************************************                                         

00053> #  Project Name  : [6150 Thunder Road SWM - Existing Conditions]                                                        

00054> #  Project Number: [2196]                                                                                               

00055> #  Date          : 2021/08/23                                                                                           

00056> #  Modeller      : J. Burnett, P.Eng.                                                                                   

00057> #  Company       : J.F. Sabourin and Associates                                                                         

00058> #  License #     : 2582634                                                                                              

00059> #******************************************************************************                                         

00060> #******************************************************************************                                         

00061>  RUN#:COMMAND#

00062> R0001:C00001---------------------------------------------------------------------------------------

00063>      START

00064>       [TZERO =    .00 hrs on        0]

00065>       [METOUT=   2    (1=imperial, 2=metric output)]

00066>       [NSTORM=   1 ]

00067>       [NRUN  = 0001 ]

00068> R0001:C00002---------------------------------------------------------------------------------------

00069>      READ STORM        

00070>       Filename = storm.001                                                          

00071>       Comment  = 25 mm 4 Hours step 10 min, City of Ottawa                          

00072>       [SDT=10.00:SDUR=   4.00:PTOT=  25.00]

00073> ###############################################################################                                         

00074> # Pre-Development Drainage Area                                                                                         

00075> ###############################################################################                                         

00076> R0001:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms

00077>     CALIB NASHYD          1.0 01:EWS-01        11.63     .020 No_date    3:21    2.18 .087     .000

00078>       [CN= 60.0: N= 3.00: Tp= 1.42]

00079> R0001:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms

00080>     CALIB NASHYD          1.0 01:EWS-02          .67     .001 No_date    2:24    1.50 .060     .000

00081>       [CN= 50.0: N= 3.00: Tp=  .75]

00082> ###############################################################################                                         

00083> # STORMS                                                                                                                

00084> ###############################################################################                                         

00085>   ** END OF RUN :    1

00086> 

00087> ***************************************************************************************************

00088> 

00089> 

00090> 

00091> 

00092> 

00093>  RUN#:COMMAND#

00094> R0002:C00001---------------------------------------------------------------------------------------

00095>      START

00096>       [TZERO =    .00 hrs on        0]

00097>       [METOUT=   2    (1=imperial, 2=metric output)]

00098>       [NSTORM=   1 ]

00099>       [NRUN  = 0002 ]

00100> #******************************************************************************                                         

00101> #  SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE                                                                   

00102> #******************************************************************************                                         

00103> #  Project Name  : [6150 Thunder Road SWM - Existing Conditions]                                                        

00104> #  Project Number: [2196]                                                                                               

00105> #  Date          : 2021/08/23                                                                                           

00106> #  Modeller      : J. Burnett, P.Eng.                                                                                   

00107> #  Company       : J.F. Sabourin and Associates                                                                         

00108> #  License #     : 2582634                                                                                              

00109> #******************************************************************************                                         

00110> #******************************************************************************                                         

00111> R0002:C00002---------------------------------------------------------------------------------------

00112>      READ STORM        

00113>       Filename = storm.001                                                          

00114>       Comment  = CHICAGO STORM 2 Year, 3 Hours                                      

00115>       [SDT=10.00:SDUR=   3.00:PTOT=  31.86]

00116> ###############################################################################                                         

00117> # Pre-Development Drainage Area                                                                                         

00118> ###############################################################################                                         

00119> R0002:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms

00120>     CALIB NASHYD          1.0 01:EWS-01        11.63     .039 No_date    2:58    3.76 .118     .000

00121>       [CN= 60.0: N= 3.00: Tp= 1.42]

00122> R0002:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms

00123>     CALIB NASHYD          1.0 01:EWS-02          .67     .002 No_date    2:03    2.63 .082     .000

00124>       [CN= 50.0: N= 3.00: Tp=  .75]

00125> ###############################################################################                                         

00126> # STORMS                                                                                                                

00127> ###############################################################################                                         

00128>   ** END OF RUN :    4

00129> 

00130> ***************************************************************************************************

00131> 

00132> 

00133> 

00134> 

00135> 

00136>  RUN#:COMMAND#

00137> R0005:C00001---------------------------------------------------------------------------------------

00138>      START

00139>       [TZERO =    .00 hrs on        0]

00140>       [METOUT=   2    (1=imperial, 2=metric output)]

00141>       [NSTORM=   1 ]

00142>       [NRUN  = 0005 ]

00143> #******************************************************************************                                         

00144> #  SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE                                                                   

00145> #******************************************************************************                                         

00146> #  Project Name  : [6150 Thunder Road SWM - Existing Conditions]                                                        

00147> #  Project Number: [2196]                                                                                               

00148> #  Date          : 2021/08/23                                                                                           

00149> #  Modeller      : J. Burnett, P.Eng.                                                                                   

00150> #  Company       : J.F. Sabourin and Associates                                                                         

00151> #  License #     : 2582634                                                                                              

00152> #******************************************************************************                                         

00153> #******************************************************************************                                         

00154> R0005:C00002---------------------------------------------------------------------------------------

00155>      READ STORM        

00156>       Filename = storm.001                                                          

00157>       Comment  = CHICAGO STORM  5 Year, 3 Hours                                     

00158>       [SDT=10.00:SDUR=   3.00:PTOT=  42.51]

00159> ###############################################################################                                         

00160> # Pre-Development Drainage Area                                                                                         

00161> ###############################################################################                                         

00162> R0005:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms

00163>     CALIB NASHYD          1.0 01:EWS-01        11.63     .072 No_date    2:55    6.91 .163     .000

00164>       [CN= 60.0: N= 3.00: Tp= 1.42]

00165> R0005:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms

00166>     CALIB NASHYD          1.0 01:EWS-02          .67     .005 No_date    2:00    4.91 .115     .000

00167>       [CN= 50.0: N= 3.00: Tp=  .75]

00168> ###############################################################################                                         

00169> # STORMS                                                                                                                

00170> ###############################################################################                                         

00171>   ** END OF RUN :   98

00172> 

00173> ***************************************************************************************************

00174> 

00175> 

00176> 

00177> 

00178> 

00179>  RUN#:COMMAND#

00180> R0099:C00001---------------------------------------------------------------------------------------

00181>      START

00182>       [TZERO =    .00 hrs on        0]

00183>       [METOUT=   2    (1=imperial, 2=metric output)]

00184>       [NSTORM=   1 ]

00185>       [NRUN  = 0099 ]

00186> #******************************************************************************                                         

00187> #  SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE                                                                   

00188> #******************************************************************************                                         

00189> #  Project Name  : [6150 Thunder Road SWM - Existing Conditions]                                                        

00190> #  Project Number: [2196]                                                                                               

00191> #  Date          : 2021/08/23                                                                                           

00192> #  Modeller      : J. Burnett, P.Eng.                                                                                   

00193> #  Company       : J.F. Sabourin and Associates                                                                         

00194> #  License #     : 2582634                                                                                              

00195> #******************************************************************************                                         

00196> #******************************************************************************                                         

00197> R0099:C00002---------------------------------------------------------------------------------------

00198>      READ STORM        

00199>       Filename = storm.001                                                          

00200>       Comment  = CHICAGO STORM   100 Year, 3 Hours                                  

00201>       [SDT=10.00:SDUR=   3.00:PTOT=  71.66]

00202> ###############################################################################                                         

00203> # Pre-Development Drainage Area                                                                                         

00204> ###############################################################################                                         

00205> R0099:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms

00206>     CALIB NASHYD          1.0 01:EWS-01        11.63     .198 No_date    2:50   18.99 .265     .000

00207>       [CN= 60.0: N= 3.00: Tp= 1.42]

00208> R0099:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms

00209>     CALIB NASHYD          1.0 01:EWS-02          .67     .013 No_date    1:58   13.98 .195     .000

00210>       [CN= 50.0: N= 3.00: Tp=  .75]

00211> ###############################################################################                                         

00212> # STORMS                                                                                                                

00213> ###############################################################################                                         

00214>   ** END OF RUN :  198

00215> 

00216> ***************************************************************************************************

00217> 

00218> 

00219> 

00220> 

00221> 

00222>  RUN#:COMMAND#

00223> R0199:C00001---------------------------------------------------------------------------------------

00224>      START

00225>       [TZERO =    .00 hrs on        0]

00226>       [METOUT=   2    (1=imperial, 2=metric output)]

00227>       [NSTORM=   1 ]

00228>       [NRUN  = 0199 ]

00229> #******************************************************************************                                         

00230> #  SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE                                                                   

00231> #******************************************************************************                                         

00232> #  Project Name  : [6150 Thunder Road SWM - Existing Conditions]                                                        

00233> #  Project Number: [2196]                                                                                               

00234> #  Date          : 2021/08/23                                                                                           

00235> #  Modeller      : J. Burnett, P.Eng.                                                                                   

00236> #  Company       : J.F. Sabourin and Associates                                                                         

00237> #  License #     : 2582634                                                                                              

00238> #******************************************************************************                                         

00239> #******************************************************************************                                         

00240> R0199:C00002---------------------------------------------------------------------------------------

00241>      READ STORM        

00242>       Filename = storm.001                                                          

00243>       Comment  = 100 years SCS Type 2 Storm 24 Hours step 10 min, City of Ottawa    

00244>       [SDT=10.00:SDUR=  24.00:PTOT= 106.73]

00245> ###############################################################################                                         

00246> # Pre-Development Drainage Area                                                                                         

00247> ###############################################################################                                         

00248> R0199:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms

00249>     CALIB NASHYD          1.0 01:EWS-01        11.63     .270 No_date   13:30   38.38 .360     .000

00250>       [CN= 60.0: N= 3.00: Tp= 1.42]

00251> R0199:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms

00252>     CALIB NASHYD          1.0 01:EWS-02          .67     .019 No_date   12:44   29.25 .274     .000

00253>       [CN= 50.0: N= 3.00: Tp=  .75]

00254> ###############################################################################                                         

00255> # STORMS                                                                                                                

00256> ###############################################################################                                         

00257>   ** END OF RUN :  998

00258> 

00259> ***************************************************************************************************

00260> 

00261> 

00262> 

00263> 

00264> 

00265>  RUN#:COMMAND#

00266> R0999:C00001---------------------------------------------------------------------------------------

00267>      START

00268>       [TZERO =    .00 hrs on        0]

00269>       [METOUT=   2    (1=imperial, 2=metric output)]

00270>       [NSTORM=   1 ]

00271>       [NRUN  = 0999 ]

00272> #******************************************************************************                                         

00273> #  SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE                                                                   

00274> #******************************************************************************                                         

00275> #  Project Name  : [6150 Thunder Road SWM - Existing Conditions]                                                        

00276> #  Project Number: [2196]                                                                                               

00277> #  Date          : 2021/08/23                                                                                           

00278> #  Modeller      : J. Burnett, P.Eng.                                                                                   

00279> #  Company       : J.F. Sabourin and Associates                                                                         

00280> #  License #     : 2582634                                                                                              

00281> #******************************************************************************                                         

00282> #******************************************************************************                                         

00283> R0999:C00002---------------------------------------------------------------------------------------

00284>      READ STORM        

00285>       Filename = storm.001                                                          

00286>       Comment  = CHICAGO STORM   100 Year, 3 Hours  +20% Stress Test                

00287>       [SDT=10.00:SDUR=   3.00:PTOT=  86.00]

00288> ###############################################################################                                         

00289> # Pre-Development Drainage Area                                                                                         

00290> ###############################################################################                                         

00291> R0999:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms

00292>     CALIB NASHYD          1.0 01:EWS-01        11.63     .276 No_date    2:48   26.39 .307     .000

00293>       [CN= 60.0: N= 3.00: Tp= 1.42]

00294> R0999:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms

00295>     CALIB NASHYD          1.0 01:EWS-02          .67     .019 No_date    1:57   19.72 .229     .000

00296>       [CN= 50.0: N= 3.00: Tp=  .75]

00297> ###############################################################################                                         

00298> # STORMS                                                                                                                

00299> ###############################################################################                                         

00300> R0999:C00002---------------------------------------------------------------------------------------

00301>     FINISH

00302> ---------------------------------------------------------------------------------------------------

00303> ***************************************************************************************************

00304>      WARNINGS / ERRORS / NOTES

00305>      -------------------------

00306>    Simulation ended on 2021-11-02     at 18:26:41

00307> ===================================================================================================

00308> 
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Appendix B 
Post Development Model 

(PCSWMM) 
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Thunder Development Rational Method Runoff Coefficient (C) Prescott IDF curve

Boundary Rd, Ottawa (ON) Q = 2.78CIA Grass 0.2 Equation (5 year event, intensity in mm/hr)

Q = Peak flow (L/s) Gravel 0.80 I = 27.0 (Td/60)
-0.699

M. Longtin A = Drainage area (ha) Asphalt / rooftop 0.90 Min. velocity = 0.80 m/s

V. Johnson C = Runoff coefficient Manning's "n" =  0.013

C.401 I = Rainfall intensity (mm/hr)

WATERSHED / 

STREET
From MH To MH C = 0.20 C = 0.80 C = 0.90

Indiv. 

2.78AC

Accum. 

2.78AC

Time of 

Conc. 

(min.)

Rainfall 

Intensity 

(mm/hr)

Peak Flow 

Q (L/s)

Pipe 

Diameter 

(mm)

Type Slope (%)
Length 

(m)

Capacity 

Full (L/s)

Velocity 

Full 

(m/s)

Time of 

Flow 

(min.)

Ratio 

(Q/QFULL)

WS-01A (ROOF) RD CB 0.000 0.000 0.149 0.37 0.37 10.00 104.90 2.52 100 PVC 1.00% 33.0 5.2 0.66 0.84 0.49

WS-01 STM CB02 STM MH01 0.051 0.000 0.227 0.60 0.60 10.00 104.90 65.14 300 Concrete 1.00% 30.0 96.7 1.37 0.37 0.67

WS-02A (ROOF) RD CB 0.000 0.000 0.149 0.37 0.37 10.00 104.90 2.52 100 PVC 1.00% 33.0 5.2 0.66 0.84 0.49

WS-02 STM CB01 STM MH01 0.031 0.000 0.263 0.67 0.67 10.00 104.90 73.29 300 Concrete 1.00% 12.2 96.7 1.37 0.15 0.76

STM MH01 STM MH02 0.083 0.000 0.490 1.27 1.27 10.51 105.41 139.09 525 Concrete 0.20% 51.5 192.3 0.89 0.97 0.72

WS-03A (ROOF) RD CB 0.000 0.000 0.298 0.75 0.75 10.00 104.90 5.04 100 PVC 1.50% 33.0 6.3 0.81 0.68 0.80

WS-03 STM CB04 STM MH02 0.000 0.000 0.393 0.98 0.98 10.00 104.90 103.20 300 Concrete 1.50% 30.0 118.4 1.68 0.30 0.87

WS-04A (ROOF) RD CB 0.000 0.000 0.297 0.74 0.74 10.00 104.90 5.04 100 PVC 1.50% 33.0 6.3 0.81 0.68 0.80

WS-04 STM CB03 STM MH02 0.000 0.000 0.281 0.70 0.70 10.00 104.90 78.76 300 Concrete 1.25% 12.2 108.1 1.53 0.13 0.73

STM MH02 STM MH03 0.000 0.000 0.674 1.69 2.96 10.95 106.29 329.56 750 Concrete 0.15% 61.0 431.2 0.98 1.04 0.76

WS-05A (ROOF) RD CB 0.000 0.000 0.297 0.74 0.74 10.00 104.90 5.04 100 PVC 1.50% 33.0 6.3 0.81 0.68 0.80

WS-05 STM CB06 STM MH03 0.000 0.000 0.244 0.61 0.61 10.00 104.90 69.18 300 Concrete 1.25% 30.0 108.1 1.53 0.33 0.64

WS-06A (ROOF) RD CB 0.000 0.000 0.446 1.12 1.12 10.00 104.90 7.56 150 PVC 1.00% 33.0 15.2 0.86 0.64 0.50

WS-06 STM CB05 STM MH03 0.000 0.000 0.281 0.70 0.70 10.00 104.90 81.31 300 Concrete 1.25% 12.2 108.1 1.53 0.13 0.75

STM MH03 STM MH04 0.000 0.000 0.525 1.31 4.27 11.41 106.40 482.34 825 Concrete 0.20% 61.0 641.9 1.20 0.85 0.75

WS-07A (ROOF) RD CB 0.000 0.000 0.149 0.37 0.37 10.00 104.90 2.52 100 PVC 1.00% 33.0 5.2 0.66 0.84 0.49

November 24, 2021

STORM SEWER

LRL File No.

Project:

Location:
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AREA (ha)

Designed:

LOCATION

Storm Design Parameters
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Thunder Development Rational Method Runoff Coefficient (C) Prescott IDF curve

Boundary Rd, Ottawa (ON) Q = 2.78CIA Grass 0.2 Equation (5 year event, intensity in mm/hr)

Q = Peak flow (L/s) Gravel 0.80 I = 27.0 (Td/60)
-0.699

M. Longtin A = Drainage area (ha) Asphalt / rooftop 0.90 Min. velocity = 0.80 m/s

V. Johnson C = Runoff coefficient Manning's "n" =  0.013

C.401 I = Rainfall intensity (mm/hr)

November 24, 2021

LRL File No.

Project:

Location:

Date:

Checked:

Drawing Reference:

Designed:

Storm Design Parameters

WS-07 STM CB08 STM MH04 0.000 0.000 0.119 0.30 0.30 10.00 104.90 33.67 300 PVC 1.00% 30.0 96.7 1.37 0.37 0.35

WS-08A (ROOF) RD CB 0.000 0.000 0.149 0.37 0.37 10.00 104.90 2.52 100 PVC 1.00% 33.0 5.2 0.66 0.84 0.49

WS-08 STM CB07 STM MH04 0.000 0.000 0.174 0.44 0.44 10.00 104.90 48.24 300 PVC 1.00% 12.2 96.7 1.37 0.15 0.50

STM MH04 STM MH05 0.000 0.000 0.293 0.73 5.01 11.92 106.26 564.64 825 Concrete 0.20% 61.0 641.9 1.20 0.85 0.88

WS-09 STM CB10 STM MH05 0.037 0.000 0.110 0.30 0.30 10.00 104.90 31.05 300 PVC 0.50% 32.3 68.4 0.97 0.56 0.45

WS-10 STM CB09 STM MH05 0.037 0.000 0.170 0.44 0.44 10.00 104.90 46.67 300 PVC 0.50% 12.2 68.4 0.97 0.21 0.68

STM MH05 STM MH06 0.074 0.000 0.280 0.74 5.75 12.69 106.51 644.83 900 Concrete 0.20% 61.0 809.6 1.27 0.80 0.80

WS-11A (ROOF) RD CB 0.000 0.000 0.446 1.12 1.12 10.00 104.90 7.56 150 PVC 1.00% 33.0 15.2 0.86 0.64 0.50

WS-11 STM CB12 STM MH06 0.000 0.000 0.344 0.86 0.86 10.00 104.90 97.84 300 PVC 1.50% 30.0 118.4 1.68 0.30 0.83

WS-12A (ROOF) RD CB 0.000 0.000 0.297 0.74 0.74 10.00 104.90 5.04 100 PVC 1.50% 33.0 6.3 0.81 0.68 0.80

WS-12 STM CB11 STM MH06 0.000 0.000 0.314 0.79 0.79 10.00 104.90 87.42 300 PVC 1.50% 12.2 118.4 1.68 0.12 0.74

STM MH06 STM MH07 0.000 0.000 0.658 1.65 7.39 13.11 106.11 907.55 975 Concrete 0.30% 61.0 1227.5 1.64 0.62 0.74

WS-13A (ROOF) RD CB 0.000 0.000 0.297 0.74 0.74 10.00 104.90 5.04 100 PVC 1.50% 33.0 6.3 0.81 0.68 0.80

WS-13 STM CB14 STM MH07 0.000 0.000 0.240 0.60 0.60 10.00 104.90 68.11 300 PVC 1.25% 30.0 108.1 1.53 0.33 0.63

WS-14A (ROOF) RD CB 0.000 0.000 0.297 0.74 0.74 10.00 104.90 5.04 100 PVC 1.50% 33.0 6.3 0.81 0.68 0.80

WS-14 STM CB13 STM MH07 0.000 0.000 0.277 0.69 0.69 10.00 104.90 77.69 300 PVC 1.25% 12.2 108.1 1.53 0.13 0.72

STM MH07 STM MH08 0.000 0.000 0.517 1.29 8.69 13.57 105.97 1838.17 1200 Concrete 0.30% 61.0 2135.4 1.89 0.54 0.86

WS-15A (ROOF) RD CB 0.000 0.000 0.149 0.37 0.37 10.00 104.90 2.52 100 PVC 1.00% 33.0 5.2 0.66 0.84 0.49
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Storm Design Sheet

200578

Thunder Development Rational Method Runoff Coefficient (C) Prescott IDF curve

Boundary Rd, Ottawa (ON) Q = 2.78CIA Grass 0.2 Equation (5 year event, intensity in mm/hr)

Q = Peak flow (L/s) Gravel 0.80 I = 27.0 (Td/60)
-0.699

M. Longtin A = Drainage area (ha) Asphalt / rooftop 0.90 Min. velocity = 0.80 m/s

V. Johnson C = Runoff coefficient Manning's "n" =  0.013

C.401 I = Rainfall intensity (mm/hr)

November 24, 2021

LRL File No.

Project:

Location:

Date:

Checked:

Drawing Reference:

Designed:

Storm Design Parameters

WS-15 STM CB16 STM MH08 0.070 0.000 0.225 0.60 0.60 10.00 104.90 65.54 300 PVC 1.00% 30.0 96.7 1.37 0.37 0.68

WS-16A (ROOF) RD CB 0.000 0.000 0.297 0.74 0.74 10.00 104.90 5.04 100 PVC 1.50% 33.0 6.3 0.81 0.68 0.80

WS-16 STM CB15 STM MH08 0.012 0.000 0.261 0.66 0.66 10.00 104.90 74.24 300 PVC 1.00% 12.2 96.7 1.37 0.15 0.77

STM MH07 STM MH08 0.082 0.000 0.486 1.26 9.95 14.08 105.95 2899.60 1350 Concrete 0.40% 61.0 3375.7 2.36 0.43 0.86

WS-25 STM CB109 STM CBMH108 0.000 0.000 0.138 0.34 0.34 10.00 104.90 36.14 300 PVC 0.35% 45.7 57.2 0.81 0.94 0.63

WS-24 STM CB108 STM CBMH107 0.000 0.000 0.104 0.26 0.26 10.00 104.90 63.33 375 PVC 0.25% 50.0 87.7 0.79 1.05 0.72

WS-23 STM CBMH107 STM CBMH106 0.000 0.000 0.071 0.18 0.18 10.00 104.90 81.96 450 PVC 0.20% 50.0 127.5 0.80 1.04 0.64

WS-22 STM CBMH106 STM CBMH105 0.000 0.000 0.070 0.18 0.18 10.00 104.90 100.44 450 PVC 0.20% 43.7 127.5 0.80 0.91 0.79

WS-26 STM CB111 STM MH110 0.000 0.000 0.043 0.11 0.11 10.00 104.90 11.29 300 PVC 0.35% 43.7 57.2 0.81 0.90 0.20

WS-21 STM CBMH105 STM CBMH104 0.005 0.000 0.101 0.25 0.25 10.00 104.90 138.46 525 PVC 0.20% 43.7 192.3 0.89 0.82 0.72

WS-20 STM CBMH104 STM CBMH103 0.000 0.000 0.122 0.31 0.31 10.00 104.90 170.48 600 PVC 0.20% 43.7 274.6 0.97 0.75 0.62

WS-19 STM CBMH103 STM CBMH102 0.000 0.000 0.097 0.24 0.24 10.00 104.90 195.81 600 PVC 0.20% 43.7 274.6 0.97 0.75 0.71

WS-18 STM CBMH102 MH101 0.084 0.000 0.112 0.33 0.33 10.00 104.90 230.02 600 PVC 0.20% 43.7 274.6 0.97 0.75 0.84

Note

The Peak flow controlled by an ICD at the outlet of CBMH05
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