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June 28, 2023 Project Number: 2468-23

Acadia Engineering

121 Dundas Street East, Suite 103A
Belleville, Ontario

K8N 1C3

Attention: Steve Harvey, P.Eng

Subject: Hogan Properties, Belleville— Preliminary SWM Facility Sizing

INTRODUCTION

J.F Sabourin and Associates Inc. (JFSA) has been commissioned by Acadia Engineering to
complete preliminary Storm Water Management (SWM) facility sizing for the proposed
development referred to as Hogan Properties. The site is located on the northern outskirts of
the town of Belleville, Ontario and is just west of the intersection of Farnham Road and Scott
Drive. The proposed development site is approximately 4.71 ha and will consist primarily of
single family homes. Figure 1 provides an overview of the proposed development limits and
their respective location. The following memo outlines the preliminary SWM facility sizing
requirements for this site to ensure that the future development does not have any adverse
impacts on existing developments, infrastructure, or flood-prone areas.

Figure 1: Site Overview
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BACKGROUND DATA

The following outlines the data used to support this analysis:

e LiDAR data at 1.0 m x 1.0 m resolution

o Conceptual development plan — provided by Acadia.

e Ontario Soils Mapping Data - Land Information Ontario (LIO)

e Southern Ontario Land Resource Information System (SOLRIS) 3.0 - LIO

DESIGN STORMS

The 3-hour Chicago and 24-hour SCS type Il distribution artificial rainfall events have been used
as design standards to ensure that infrastructure, such as drainage systems and stormwater
management structures, can adequately handle anticipated rainfall events and prevent flooding
or other water-related issues. The IDF curves from the Belleville (6150689) Environment and
Climate Change Canada (ECCC) gauge has been used for this analysis. This gauge has been
intermittently operational since 1960 — 2016 and provides 44 years of historical rainfall data.
Design storms were produced using the IDF data from the Bellville gauge and processed using
STORMS 2010 (Software developed by JFSA) to convert this IDF data into full rainfall
hyetographs. Table 1 below outlines the total rainfall volumes for the various return periods and
design storms. These rainfall hyetographs have been applied to both the pre- and post-
development models. Copies of the Bellville IDF data and the hyetographs applied in the model
have been provided in Attachment A of this report.

Table 1: Belleville Total Rainfall Depths (mm) for 3-Hour CHI and 12-Hour SCS Type Il Storms

Return Period 2-Year 5-Year 10 Year 25-Year 50-Year 100-Year
CHI 3 Hour 31 40 46 53 59 65
SCS 24 Hour 51 65 74 86 95 104

PRE-DEVELOPMENT

Drainage Area

The total drainage area for this location is 5.89 ha with the future development lands occupying
approximately 4.71 ha of the total drainage area. There is a drainage divide that runs through the
centre of the site, resulting in the north half of the drainage area (2.56 ha) draining northeast to
an existing ditch network located along Farnham Road, passing under Farnham Road through a
culvert running west to east and outletting to the Moira River. The south half (2.14 ha) will drain
southeast through a residential lot and into the existing ditch system on Farnham Road, and then
run south along Farnham Road before reaching the Moira River. There are also two external
drainage areas located to the west of the site, with 0.1 ha draining north of the divide into the site,
and 1.09 ha draining south into the development area. The entire 5.89 ha, despite initially draining
to separate subcatchments, ultimately discharges to the Moira River and then into the Bay of
Quinte. Refer to Figure Al in Attachment A, for the pre-development drainage divide.

Land Use

Under pre-development conditions, the site is undeveloped and consists primarily of farmlands
with small areas of trees and roadways. Figure A2 in Attachment A provides a visual overview
of the respective land use data for each of the subcatchments within the study area.

Soil/Infiltration Data

Soil data from Land Information Ontario indicated that the soils are predominantly clay loam soils,
which are considered a Type C SCS soil group. Figure A3 in Attachment A provides a visual
overview of the soil type data for each of the subcatchments within the study area.
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Curve Number (CN)

Curve Numbers (CN) were calculated, based on underlying Land Use Type and Soil Classification
at each location within the subcatchments based on 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 Al in
Attachment A provides a full summary of the CN calculations for each of the pre-development
subcatchments.

Time to Peak (tp)

For natural areas within the study area, the time-to-peak values for each of the subcatchments
have 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 Attachment 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 Attachment A, along with other time-to-peak values using alternative t, calculation
methods.

Initial Abstraction

For undeveloped lands, an initial abstraction value of 4.67 mm has been assumed which is typical
for undeveloped lands commonly used throughout Ontario (parameters are in line with typical
rates applied in Ontario per Ministry of Environment Stormwater Management Planning and
Design Manual and the City of Ottawa Storm Sewer Design Guidelines). Full SWMHYMO
modelling input and summary files for pre-development conditions have been provided in
Attachment A.

Results
Table 2 below presents the peak flows from the various development area under pre-
development conditions:

Table 2:Pre-Development Peak Flows (m3/s)

Ext-FarnS Ext-FarnN Dev-FarnS Dev-FarnN
(2.09 ha) (0.1 ha) (2.14 ha) (2.56 ha)

DESIGN STORM

25mmCHI4Hr 0.010 0.001 0.014 0.016
2YRCHI3Hr 0.016 0.002 0.022 0.026
SYRCHI3HR 0.027 0.004 0.037 0.043
10YRCHISHR 0.036 0.005 0.049 0.057
25YRCHISHR 0.047 0.006 0.064 0.074
S0YRCHISHR 0.056 0.008 0.077 0.089
100YRCHI3HR 0.066 0.009 0.091 0.104
2YRSCS24HR 0.033 0.005 0.043 0.049
S5YRSCS24HR 0.050 0.007 0.068 0.077
10YRSCS24HR 0.063 0.009 0.086 0.097
25YRSCS24HR 0.080 0.011 0.110 0.123
S50YRSCS24HR 0.093 0.013 0.129 0.144
100YRSCS24HR 0.107 0.015 0.148 0.165
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POST-DEVELOPMENT

Drainage Area

The post-development model has been developed to reflect the proposed draft plan development
grades and respective SWM outlet locations. The proposed development draft plan and the
associated drainage areas have been provided in Figure B1 of Attachment B. Under post-
development conditions, the entirety of the 4.71 ha site will drain east and northeast to a SWM
facility which will attenuate peak flows to pre-development rates. Note that as the entire
development will be draining to the north outlet the post-development flows for the site have been
set to match the pre-development peak flows to the north (Catchment Dev-FarnN), as outlined in
Table 2 above.

Under post-development conditions, it is assumed that runoff from the two external areas (Ext-
FarnS and Ext-FarnN) will be conveyed around the subdivision to the south. As the 2.14 ha of
drainage area from area Dev-FarnS will go to the SWM pond within the subdivision, the addition
of Ext-FarnN (0.1 ha) draining south does not have any adverse impacts on peak flows to the
southern portion of the Farnham Roadside ditch.

Land Use/ Imperviousness

Under post-development conditions, it was assumed that the site would have an average
imperviousness of 67%, which is typical for a residential subdivision of this type. Note that for this
study it is assumed that 57% of all impervious areas will be directly connected to the storm sewer
infrastructure, which is a conservative assumption.

Soil/Infiltration Data

To represent the proposed developed land infiltration rates, Horton's infiltration has been used.
For these lands, the following Horton'’s Infiltration parameters have been applied: Fo=76.2 mm/hr,
Fc=13.2 mm/hr, DCAY=4.14 /hr, F=0 mm. These Horton infiltration rates are typical for urban
grassed areas and are commonly used throughout Ontario (infiltration parameters are in line with
typical rates per City of Ottawa Storm Sewer Design Guidelines)

Time to Peak (tp)

Under post-development conditions, the flow lengths of the subcatchments have been
represented through LGI (Flow Length Impervious) and LGP (Flow Length Pervious) parameters.
LGP has been set at 40 m for all subcatchments, which is reflective of the average typical rear
yard lot length. LGI has been calculated as follows, as per the SWMHYMO manual:

LGI = ’Area (mz),
1.5
Initial Abstraction

For pervious and impervious surfaces an initial abstraction value of 4.67 mm and 1.57 mm
respectively has been assumed which is typical for natural and developed lands commonly used
throughout Ontario (parameters are in line with typical rates per City of Ottawa Storm Sewer
Design Guidelines).

SWM Facility

The SWM facility within the development has been iteratively sized to ensure that the post-
development runoff from the site will be attenuated in the facility to the rates under
predevelopment. The SWM facility has been conceptually sized using a ROUTE RESERVOIR
command in SWMHYMO, which represents the facility simply as an outflow/storage curve. A
detailed stage storage/curve of the pond has been provided by Acadia and included in Table B1
in Attachment B. To produce an outflow/storage curve to place in the model the pond outlet
configuration has been iteratively designed using various orifice and weir equations, see Table
B5 in Attachment B for the outlet structure calculations.
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Sediment Forebay

The proposed facility has been equipped with a sediment forebay to improve pollutant removal
by allowing the larger particles to settle out before entering the main cell of the pond. The forebay
enters the pond from the west before spilling into the main cell.

The forebay has been provided with a permanent pool depth of 1.45 m to minimize the potential
for re-suspension. Per the MOE design criteria, the forebay has been graded at a 3H:1V slope,
and the forebay berm has been set at the permanent pool elevation. The forebay berm will
separate the forebay from the rest of the facility to reduce the transfer of sediment to the main cell
of the pond. The forebay is sized to meet the greater of the settling and dispersion criteria, as
stated in the SWMP Design Manual. Calculations for the minimum dispersion length, settling
length and average velocity have been included in Calculation Sheet B-1 of Appendix B.

Permanent Pool

The pond should have a permanent pool depth between 1.0 and 3.0 m, as stipulated in the SWMP
Design Manual. Therefore, the proposed facility has been designed with a permanent pool depth
of 1.45 m at an elevation of 110.70 m. The permanent pool has been sized based on enhanced
protection per Table 3.2 (enhanced protection level for a wet pond) in the SWMP Design Manual.
Based on a 4.71 ha drainage area with an average imperviousness of 67% (refer to Tables B2
& B3 of Appendix B), a minimum of 218 m3ha must be provided. The required permanent pool
storage volume is calculated as follows:

(218 — 40) m®¥ha x 4.71 ha = 838 m®

The proposed pond has been designed with a permanent pool volume of 915 m3, which is more
than the minimum permanent pool volume the SWMP Design Manual requires.

Quiality Control
The quality control volume is based on a volume of 40 m®/ha. The required quality control volume
is calculated as follows:

40 m3/ha x 4.71 ha =188 m?

The proposed facility provides 599 m? of extended detention volume at an elevation of 111.25 m,
with a maximum extended detention storage depth of 0.55 m above the permanent pool elevation
of 110.70 m. Refer to Table B4 of Appendix B. The quality control orifice is 110 mm in diameter
and is set at 117.0 m. The quality control orifice is in the outlet structure at the west end of the
pond.

Quantity Control

Quantity control will be provided by one 160 mm diameter vertical circular orifice, and one 240
mm diameter vertical circular orifice, set at inverts of 111.25 m and 111.75 m, respectively. The
orifices will be in the outlet structure at the west end of the pond. The top of the outlet structure
will be set above the 100-year pond level. Calculations in support of the quantity control orifice
are provided in Table B5 of Appendix B. The proposed SWM pond will outlet to the existing
roadside ditch on Farnham Road.

Conveyance of Emergency Overflows

In the event of a blockage or a storm greater than the 100-year event, a 20 m-wide emergency
overflow weir has been provided for the pond. Its crest elevation has been set at an elevation of
112.20 m, which is above the maximum 100-year pond level under free outlet conditions, and
provides 0.3 m of freeboard to the top of the pond at 112.50 m.
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SWM Pond Operation

As mentioned above the SWM facility will be designed to ensure peak flows to the existing storm
sewer network do not exceed pre-development conditions. Table 3 below outlines the pre-and
post-development flows and the associated required SWM facility storage volumes and
associated water levels in the pond to ensure that the proposed development meets these rates.
Full SWMHYMO maodelling input and summary files for post-development conditions have been
provided in Attachment B.

From Table 3 below it is seen that the development will need approximately 2,140 m? of active
storage to attenuate post-development flows to less than or equal to 955 L/s for up to and
including the 100-year event. It is also important to note that the proposed development will result
in peak flows to the storm sewer decreasing for events larger than the 5-year for the 12-hour SCS
storm and increasing for all events for the 3-hour Chicago storms. For both 100-year events, the
peak outflow is less than the capacity of the pipe ensuring that the proposed development will not
have any adverse impacts on existing developments, infrastructure, or flood-prone areas.

Table 3: SWM Facility Sizing

Pre Dev
(2.562 Required Active
DESIGN ha) Pgak e storage Pon(_j Storage
Difference Elevation
STORM Peak (m¥s) volume (m) Depth
Flows (m3) (m)
(m?3/s)
Quality Control* - 0.002 - 188 110.87 0.17
25mmCHI4Hr 0.016 0.016 0.000 566 111.17 0.47
2YRCHI3Hr 0.026 0.023 -0.003 729 111.29 0.59
5YRCHI3HR 0.043 0.042 -0.001 980 111.47 0.77
10YRCHI3HR 0.057 0.052 -0.005 1,169 111.59 0.89
25YRCHI3HR 0.074 0.064 -0.010 1,399 111.73 1.03
50YRCHI3HR 0.089 0.083 -0.006 1,577 111.84 1.14
100YRCHI3HR 0.104 0.104 0.000 1,738 111.93 1.23
2YRSCS24HR 0.049 0.041 -0.008 971 111.46 0.76
5YRSCS24HR 0.077 0.057 -0.020 1,293 111.67 0.97
10YRSCS24HR 0.097 0.074 -0.023 1,513 111.80 1.10
25YRSCS24HR 0.123 0.108 -0.015 1,766 111.95 1.25
50YRSCS24HR 0.144 0.128 -0.016 1,951 112.05 1.35
100YRSCS24HR 0.165 0.146 -0.019 2,140 112.15 1.45
* Quality control volume Per MOE design guidelines
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Conclusion

A preliminary SWM facility sizing has been completed for the proposed development site referred
to as Hogan Properties, Belleville. The SWM facility has been sized to mitigate post-development
flows to pre-development conditions. Based on this analysis it was found that the development
will need approximately 2,140 m3 of active storage to attenuate post-development flows to less
than or equal to pre-development conditions up to and including the 100-year event.

Yours truly,
J.F Sabourin and Associates Inc.

Viorans >

Jonathon Burnett, B. Eng, P.Eng 100227734
Water Resources Engineer

cc: J. F Sabourin, M.Eng, P.Eng
Director of Water Resources Projects
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Figure 1: Site Overview
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Table 1:  Total Rainfall Depths (mm) for 3-Hour CHI and 12-Hour SCS Type Il Storms
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Short Duration Rainfall Intensity-Duration-Frequency Data

2022/10/31

Données sur l'intensité, la durée et la fréequence des chutes de pluie de courte durée
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27
28 Year 5 min 10 min 15 min 30 min 1 h 2 h 6 h 12 h 24 h
29 Année

30 1960 6.3 9.1 12.4 23.4 25.4 35.1 53.8 55.1 55.9
31 1961 6.1 7.9 8.9 12.2 18.0 18.8 23.9 34.0 36.3
32 1963 12.4 19.0 23.1 28.4 30.7 31.0 31.0 31.7 44 .4
33 1964 4.3 5.6 7.4 12.2 12.4 20.6 45.2 45.7 45.7
34 1966 6.3 8.9 10.4 11.9 13.2 16.0 32.8 37.8 38.1
35 1967 7.4 9.9 10.4 10.4 11.9 13.2 26.4 42 .4 58.7
36 1968 7.9 11.9 13.7 18.5 21.8 27.2 43.9 57.1 57.1
37 1969 5.8 9.7 13.0 17.5 24.4 31.0 37.8 43.2 62.2
38 1971 7.4 11.4 13.0 23.9 25.1 25.4 25.7 25.7 32.5
39 1972 9.4 10.7 11.7 12.4 14.7 20.6 28.2 33.5 50.5
40 1973 7.4 10.7 11.9 18.0 21.3 21.8 37.3 45.5 48.0
41 1974 10.9 15.2 17.8 25.4 25.4 25.4 34.3 42.7 42.7
42 1977 4.8 8.1 9.9 14.7 25.1 30.2 60.5 66.0 66.0
43 1980 13.2 16.9 19.0 20.5 20.5 34.6 46.9 47.6 59.6
44 1981 -99.9 -99.9 13.3 25.5 29.4 34.6 46.2 49.2 57.4
45 1982 4.6 8.5 10.1 14.2 18.3 24.7 39.8 45.0 45.0
46 1983 6.5 8.9 10.5 18.4 22.2 30.7 39.6 39.6 50.3
47 1984 5.1 8.1 10.1 11.3 19.7 23.7 33.4 51.4 55.1
48 1985 10.5 16.2 20.0 27.0 27.4 42.3 42.3 44 .5 44 .5
49 1986 9.1 14.4 16.4 23.2 25.2 35.0 59.2 68.8 78.9
50 1987 4.3 6.6 9.3 14.2 24.7 37.1 39.2 39.2 39.2
51 1988 3.7 6.2 7.4 8.6 9.2 10.6 20.8 22.2 28.2
52 1989 14.5 16.7 17.9 18.4 24.2 24.2 27.7 27.7 37.7
53 1990 6.9 8.3 10.0 12.3 13.6 20.8 29.7 34.8 38.7
54 1991 8.5 13.8 18.5 18.8 32.0 32.4 32.4 32.4 32.7
55 1992 6.3 7.6 8.4 13.2 18.8 21.9 38.2 48.3 50.1
56 1993 8.2 15.8 23.6 28.3 28.3 28.3 -99.9 -99.9 69.6
57 1994 8.8 10.2 14.5 18.3 23.6 25.5 38.2 49.2 52.8
58 1995 8.0 12.9 14.9 19.3 27.5 31.5 48.5 58.5 67.3
59 1996 6.9 10.4 13.4 19.2 25.1 41.3 41.5 53.8 53.8
60 1997 10.3 16.8 20.9 25.5 42.8 50.0 56.0 56.0 56.0
61 1998 9.5 12.1 15.1 22.1 25.0 32.6 38.6 38.6 50.2
62 1999 9.6 13.1 17.9 23.2 29.4 36.9 42.8 72.7 72.7
63 2000 10.4 13.4 14.7 16.8 29.0 39.8 52.0 52.4 53.0
64 2001 7.4 10.1 11.0 11.8 16.7 17.4 21.2 31.6 39.8
65 2002 7.1 9.4 14.0 21.0 22.4 26.0 39.4 44 .2 49.8
66 2003 7.6 13.5 20.1 26.2 27.0 27.0 31.1 -99.9 56.2
67 2004 14.4 22.1 28.8 33.3 33.3 49.0 89.9 114.4 124.5
68 2006 9.0 14.7 18.8 19.5 19.5 19.5 37.3 42.7 59.8
69 2009 6.3 10.7 14.1 20.2 21.7 30.6 36.9 52.3 68.0



70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

2011 12.7 20.3 25.8 31.1 39.7 44.3 49.1 49.1 51.2
2012 6.2 11.3 16.1 26.0 30.0 30.8 44 .4 64.6 65.4
2013 7.4 11.6 15.7 19.3 21.5 23.2 29.0 32.8 33.9
2014 7.7 12.0 14.7 16.6 18.1 26.7 34.0 42 .4 63.2
2015 5.3 8.5 11.4 17.0 29.0 48.2 56.4 60.6 73.7
2016 7.0 9.8 14.7 22.9 24 .4 24 .6 32.2 41.6 41.6
# Yrs. 45 45 46 46 46 46 45 44 46
Années
Mean 8.0 11.8 14.7 19.4 23.7 29.2 39.9 47.0 53.4
Moyenne
Std. Dev. 2.6 3.8 4.9 5.9 6.8 9.2 12.5 15.5 16.1

Ecart-type
Skew. 0.80 0.78 0.86 0.26 0.30 0.43 1.54 1.96 1.88

Dissymétrie
Kurtosis 3.48 3.43 3.72 2.61 3.95 3.11 7.71 10.31 10.23

*-99.9 Indicates Missing Data/Données manquantes

Warning: annual maximum amount greater than 100-yr return period amount

Avertissement : la quantité maximale annuelle excede la quantité
pour une période de retour de 100 ans
Year/Année Duration/Durée Data/Données 100-yr/ans
2004 6 h 89.9 78.9
2004 12 h 114.4 95.6
2004 24 h 124.5 104.0

R R R I R S R e S b e b A R i S i b A 2 S 2R S e S R A R e S i A R i g S b i R S R S R e A b e b R i b i R i S

Table 2a : Return Period Rainfall Amounts (mm)
Quantité de pluie (mm) par période de retour

R R I A e S b i A b e S R i S B b A S R S A b A R e S R i S b i B B b R S R S R A e A b e b S b i b i R i b i 2

Duration/Durée 2 5 10 25 50 100 #Years
yr/ans yr/ans yr/ans yr/ans yr/ans yr/ans Années

5 min 7.6 9.9 11.4 13.3 14.8 16.2 45
10 min 11.1 14.5 16.7 19.5 21.5 23.6 45
15 min 13.9 18.2 21.0 24.6 27.3 29.9 46
30 min 18.4 23.6 27.1 31.4 34.7 37.9 46
1 h 22.6 28.5 32.5 37.5 41.3 45.0 46
2 h 27.7 35.8 41.1 47.9 52.9 57.9 46
6 h 37.8 48.8 56.1 65.3 72.2 78.9 45
12 h 44.5 58.1 67.2 78.6 87.1 95.6 44
24 h 50.8 65.0 74.5 86.4 95.2 104.0 46

R R R I I e S b e S b e S R i S S b A S R S e I A R e S b i b S g S b i R R S R S R e A b e b R i b i I R S

Table 2b

Return Period Rainfall Rates (mm/h) - 95% Confidence limits
Intensité de la pluie (mm/h) par période de retour - Limites de confiance de 95%

R R R I R R b e S b e A e i R i S B b A S 2R e I R A R e b i A R i 2 S e IR R S R S e i b e b b S i R i i 2

Duration/Durée 2 5 10 25 50 100 #Years
yr/ans yr/ans yr/ans yr/ans yr/ans yr/ans Années

5 min 90.7 118.5 136.9 160.1 177.4 194.5 45
+/- 8.4 +/- 14.2 +/- 19.2 +/- 25.9 +/- 31.0 +/- 36.1 45

10 min 66.8 86.8 100.0 116.7 129.1 141.4 45
+/- 6.1 +/- 10.2 +/- 13.8 +/- 18.6 +/- 22.2 +/- 25.9 45

15 min 55.5 72.7 84.0 98.4 109.1 119.6 46
+/- 5.2 +/- 8.7 +/- 11.7 +/- 15.8 +/- 18.9 +/- 22.0 46

30 min 36.9 47.3 54.2 62.9 69.3 75.8 46
+/- 3.1 +/- 5.3 +/- 7.1 +/- 9.6 +/- 11.5 +/- 13.4 46

1 h 22.6 28.5 32.5 37.5 41.3 45.0 46
+/- 1.8 +/- 3.0 +/- 4.1 +/- 5.5 +/—- 6.6 +/— T.7 46

2 h 13.8 17.9 20.6 24.0 26.5 29.0 46
+/- 1.2 +/- 2.0 +/- 2.8 +/- 3.7 +/- 4.5 +/- 5.2 46



139 6 h 6.3 8.1 9.4 10.9 12.0 13.2 45
140 +/- 0.6 +/- 0.9 +/- 1.3 +/- 1.7 +/- 2.0 +/- 2.4 45
141 12 h 3.7 4.8 5.6 6.6 7.3 8.0 44
142 +/- 0.3 +/- 0.6 +/- 0.8 +/- 1.1 +/- 1.3 +/- 1.5 44
143 24 h 2.1 2.7 3.1 3.6 4.0 4.3 46
144 +/- 0.2 +/- 0.3 +/- 0.4 +/- 0.5 +/- 0.7 +/- 0.8 46
145

146 dAhkkhkhkkhhkkhkhkhkhkhkhkhkhkhkhkhkkhhkhkhk bbbk hk bbbk dh bk bk hk bk bk bk hk bk bk bk bk bk bk hk bk hk bk hk bk kb hkhk kb kb kA bk kb ko kb hhkhhkhhkk
147

148 Table 3 : Interpolation Equation / Equation d'interpolation: R = A*T"B

149

150 R = Interpolated Rainfall rate (mm/h)/Intensité interpolée de la pluie (mm/h)
151 RR = Rainfall rate (mm/h) / Intensité de la pluie (mm/h)

152 T = Rainfall duration (h) / Durée de la pluie (h)

153

154 R R e I I b i I e I b b b b b b e e I b b b b b R b e 2 b b b b b b e b b b b b b b b e b b b b b b b I b b b b b b b b b b b b b b
155

156 Statistics/Statistiques 2 5 10 25 50 100
157 yr/ans yr/ans yr/ans yr/ans yr/ans yr/ans
158 Mean of RR/Moyenne de RR 33.1 43.0 49.6 57.9 64.0 70.1
159 Std. Dev. /Ecart-type (RR) 31.6 41.3 47.7 55.8 61.9 67.8
160 Std. Error/Erreur-type 7.6 9.6 10.9 12.6 13.9 15.1
161 Coefficient (&) 20.5 26.5 30.5 35.5 39.3 43.0
162 Exponent/Exposant (B) -0.676 -0.677 -0.678 -0.679 -0.679 -0.679
163 Mean % Error/%$ erreur moyenne 8.5 8.1 8.0 7.8 7.7 7.7

164
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Table A1: Calculation of SCS Curve Number (CN)
Dev-FarnN ( 2.562 ha)

Soil % of Weighted
Land Type Soil Name Condition Soil Group Catchment CN
0.066 Transportation SOLMESVILLE CLAY LOAM C Fair 98 2.6% 2.5
0.216 Hedge Rows SOLMESVILLE CLAY LOAM C Fair 70 8.4% 5.9
0.029 Built Up Area - Pervious SOLMESVILLE CLAY LOAM C Fair 79 1.1% 0.9
2.252 Tilled SOLMESVILLE CLAY LOAM C Fair 79 87.9% 69.4
CcN | 79

Dev-FarnS ( 2.142 ha)

Soil % of Weighted
Land Type Soil Name Condition Soil Group Catchment CN
0.296 Hedge Rows SOLMESVILLE CLAY LOAM C Fair 70 13.8% 9.7
1.831 Tilled SOLMESVILLE CLAY LOAM C Fair 79 85.5% 67.5
0.015 Built Up Area - Pervious SOLMESVILLE CLAY LOAM C Fair 79 0.7% 0.6
CcN | 78

Ext-FarnN ( 0.096 ha)

Soil % of Weighted
Land Type Soil Name Condition Soil Group Catchment CN
0.047 Hedge Rows SOLMESVILLE CLAY LOAM C Fair 70 49.0% 34.3
0.049 Tilled SOLMESVILLE CLAY LOAM C Fair 79 51.0% 40.3
CN 75

Ext-FarnS ( 1.094 ha)

Soil % of Weighted
Land Type Soil Name Condition Soil Group Catchment CN
0.861 Tilled SOLMESVILLE CLAY LOAM C Fair 79 78.7% 62.2
0.029 Hedge Rows SOLMESVILLE CLAY LOAM C Fair 70 2.7% 1.9
0.204 Tilled OTONABEE LOAM B Fair 69 18.6% 12.9
CN 77




Parameter

Table A2: Time to Peak Calculations

Area
CN
Ptotal to calc C from CN, use 2
yr 3 hr Chicago stom

Ptotal to calc C from CN, use 2
yr 24 hr SCS stom

C (From Chicago storm)
C (From SCS storm)

Length of Channel
Elevation of Head Water
Elevation of Outlet

Average Slope

Time of Concentration
Time to Peak
Time to Peak

Time of Concentration
Time to Peak
Time to Peak

Time of Concentration
Time to Peak
Time to Peak

Time of Concentration
Time to Peak
Time to Peak

Time of Concentration
Time to Peak
Time to Peak

elected Method

FAA (From SCS storm)

Units Ext-FarnS Ext-FarnN Dev-FarnS Dev-FarnN
ha 1.09 0.10 2.14 2.56
- 79 78 75 77
P(mm) 31.05 31.05 31.05 31.05
la(mm) 4.67 4.67 4.67 4.67
RV(mm) 7.3 7.0 6.2 6.8
P(mm) 50.77 50.77 50.77 50.77
RV(mm) 18.5 17.9 16.0 17.4
- 0.24 0.23 0.20 0.22
- 0.37 0.35 0.32 0.34
m 253 46 290 348
ft 829 150 953 1141
m 118.12 115.05 114.56 114.24
ft 388 377 376 375
m 114.52 114.64 112.33 112.36
ft 376 376 369 369
m/m 1.42% 0.89% 0.77% 0.54%
ft/ft 1.42% 0.89% 0.77% 0.54%
. Kipch
mins 7 2 10 13
min 5 2 7 9
Hours 0.08 0.03 0.11 0.15
FAA (From Chicago storm)
mins 40 20 55 66
mins 27 13 36 44
Hours 0.44 0.22 0.61 0.73
FAA (From SCS storm)
mins 34 17 48 57
mins 23 11 32 38
Hours 0.38 0.19 0.53 0.63
mins 13 3 16 21
mins 9 2 11 14
Hours 0.15 0.04 0.18 0.23
SCS
mins 24 8 41 53
mins 16 5 27 35
Hours 0.26 0.09 0.46 0.59

|

Time to Peak

min

23

11

32

38

Time to Peak

Hours

0.38

0.19

0.53

0.63

Note:

All methods calculated as per Appendix A of the SWMHYMO manual

Time to Peak calculated as 2/3 Time of concentration
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20 Metric units

*#******************************************************************************

*# Project Nane: [P2468-JB Hogan Property - Bellville] Project Nunber: [2468]
*# Date : 2023-05

*# Model | er : JB

*# Conpany : JFSA

*# License # : 2582634

*#******************************************************************************

*#******************************************************************************

*% 25nm 3- Hour Chicago Storm
START TZERC=[ 0. 0], METQUT=[2], NSTORM=[1], NRUN=[001]
["25mTC3H. stnm'] <--stormfilenane, one per line for

77

READ STORM STORM_FI LENAME=[ " st or m 001" ]

R I i i

CALI B NASHYD NHYD=[ " Ext - FarnS"], DT=[1]m n, AREA=[1.09](ha)
DWF=[0.0] (cms), CN=[79], IA=[4.67](mm), N=[3.0]
Tp=[0.38] hrs, END=-1

R I i i

CALI B NASHYD NHYD=[ " Ext - FarnN'], DT=[ 1] m n, AREA=[0. 10] (ha)
DWF=[0.0] (cms), CN=[78], IA=[4.67](mm), N=[3.0]
Tp=[0.19] hrs, END=-1

R I i i

CALI B NASHYD NHYD=[ " Dev- FarnS"], DT=[1]m n, AREA=[2.14](ha)
DWF=[0.0] (cms), CN=[75], IA=[4.67](mm), N=[3.0]
Tp=[0.53] hrs, END=-1

R I i i

CALI B NASHYD NHYD=[ " Dev- FarnN'], DT=[1]m n, AREA=[2.56] (ha)
DWF=[0.0] (cms), CN=[77], I1A=[4.67](mm), N=[3.0]
Tp=[0.63] hrs, END=-1

R I i i

**0p STORMS

R I i i

*% 2-Year, 3-Hour Chicago Storm
START TZERC=[ 0. 0], METQUT=[2], NSTORM=[1], NRUN=[002]
["002YC3H. stn'] <--stormfilenane, one per line for

R I i i

*% 5-Year, 3-Hour Chicago Storm
START TZERC=[ 0. 0], METQUT=[2], NSTORM=[1], NRUN=[005]
["005YC3H. stn'] <--stormfilenane, one per line for

R I i i

*9% 10- Year, 3-Hour Chicago Storm
START TZERC=[0.0], METQUT=[2], NSTORM=[1], NRUN=[010]
["010YC3H. stn'] <--stormfilenane, one per line for

R I i i

*9% 25-Year, 3-Hour Chicago Storm
START TZERC=[ 0. 0], METQUT=[2], NSTORM=[1], NRUN=[025]
["025YC3H. stn'] <--stormfilenane, one per line for

R I i i

*% 50-Year, 3-Hour Chicago Storm
START TZERC=[ 0. 0], METQUT=[2], NSTORME[1], NRUN=[050]
["0O50YC3H. stn'] <--stormfilenane, one per line for

R I i i

*% 100- Year, 3-Hour Chicago Storm
START TZERC=[ 0. 0], METQUT=[2], NSTORME[1], NRUN=[099]
["100YC3H. stn'] <--stormfilenane, one per line for

*0p 2-Year, 24-Hour SCS Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORM=[1], NRUN=[102]

["SC24002x.stm'] <--storm fil enane, one per line for

*0% b5-Year, 24-Hour SCS Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORM=[1], NRUN=[105]

["SC24005x. stm'] <--storm fil enane, one per line for

*0% 10- Year, 24-Hour SCS Storm

NSTORM ti me

NSTORM ti me



68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

START TZERC=[ 0. 0], METQUT=[2], NSTORMH 1],
["SC24010x.stm'] <--storm fil enanme, one

*% 25-Year, 24-Hour SCS Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORMF[1],
["SC24025x.stm'] <--storm fil enanme, one

*% 50-Year, 24-Hour SCS Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORMF[1],
["SC24050x. stm'] <--storm fil enanme, one

*% 100- Year, 24-Hour SCS Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORMF[1],
["SC24100x. stm'] <--storm fil enanme, one

FI NI SH

NRUN=[ 110]

per line for
NRUN=[ 125]
per line for
NRUN=[ 150]
per line for
NRUN=[ 199]
per line for

NSTORM ti me



C:\ Tenp\ 2468\ 20230511- Pr e- Dev\ HOG v01- Ex. sum

JFSAI nc.

sSsss W W
00004> S W
SSSSS W W W
00006> s ww
§S885 W W

5555
5
5.500

ver
FEB 2015

0
0o 11 5

0 11 555
o 11 5
o 11 5
Storniater Managenent Hydrologic Model 222 000 11 555

# 2549237

SUMHYNO Ver 5.500

A single event and i mode
nthe principles of IO and ite Successors
OTTHYMO-83 and OTTHYNO-89.

tributed by:

- Ottava,

J.F. Sabourin and i Inc.
Ontario: (613) 836-3884

u, Quebec: (819) 243-6858
sumhymogj fsa.Con

PROOEOTRSIERERIONY Ottava

SERIAL#:2549237

Max. number of Flow poi : 105408

B N B Nl R R i ——

00038> * RUN DATE: 2023-06-20  TIME: 12:05:42 RUN COUNTER: 004839 -

* Input  fille: C:\Temp\2468\20230511-Pre-Dev\HOG_vO1-Ex.dat
* output fille: C:\Temp\2468\20230511-Pre-Dev\HOG_vO1-Ex.out
* Sunmary file: C:\Temp\2468\20230511-Pre-Dev\HOG_vO1-Ex.sun
* User comments:

;

Project Number: [2468]

00052> #

00053> # Modeller
00054> # Company
00055> # License #

00051> # Project Name: [P2468-JB Hogan Property - Bel
: 2023-05
B

JFSA
2582634

RUN# : COMMAND#
RO001:

g

1: Zio: ..
CALIB NASHYD 1.0 O1:Ext-Farns -010 No_date 4.88 .192 -000
51

L= 79.0: t= 3.00: Tp=

g

c.
4.66 .183 000

i ie WD 1.0 01:Ext-FarnN -10

0; -001 No_date
_[Cl= 78.0: N= 3.00: Tp= .19]

g

c.
i te Ao 1.0 01:Dev-Farns 4.09 .161 -000

_[Cl= 75.0: N= 3.00: Tp= 53]

-014 No_date

g

c.
4.46 .175

i te Ao 1.0 01:Dev-FarnN
[on=77.0: N= 3,00: Tp= 631
** END OF RUN :

-016 No_date

RUN#: COMMAND#

0]
2=netric output)]

Project Number: [2468]

Project Name: [P2468-JB Hogan Property - Bel
2023-05

Nodeller
Company
License #

8
8
wawa

JFSA
2582634

READ STORM

.
mnen CHICAGO STORM 2 Year, 3 Hours
[SDT=10.00:SDUR= _3.00:PTOT= 31.05]

C.
CALIB NASHYD Ext-Farns 7.41 .239 -000

1.0 0; -016 No_date
[CN= 79.0: N= 3.00: Tp= .38]

C.
CALIB NASHYD 7.10 .229 -000

[CN= 78.0: N= 3.00: Tp=

1.0 01:Ext-FarnN .10
19]

.002 No_date

C.
CALIB NASHYD 6.27 .202 -000

[CN= 75.0: N= 3.00:

1.0 01:Dev-Farns
To= 531

.022 No_date

C.
6.81 .219 000

CALIB NASHYD 1.0 01:Dev-Farnh
[on=77.0: N= 3.00: Tp= 631
** END OF RUN :

.026 No_date

RUN#: COMMAND#

.00 hrs on 0]
PR 2=netric output)]

1]
= 0005 ]

[NRUN

00138> # Project Name: [P2468-JB Hogan Property - Bel Project Number: [2468]
2023-05

: JFsA
00142> # License # : 2582634

READ STORM
Filenane = storn

mnen CHICAGO STORM 5 Year, 3 Hours
[SDT 10.00:SOUR=  3.00:PTOT= 40.07]

C.
CALIB NASHYD Ext-Farns 12.18 .304 -000

1.0 0; -027 No_date
[CN= 79.0: N= 3.00: Tp= .38]

C.
11.71 .292 000

CALIB NASHYD 1.0 01:Ext-FarnN -10
[CN= 78.0: N= 3.00: Tp= .19]

-004 No_date

C.
10.44 .261 000

CALIB NASHYD Dev-Farns

1.0 0 -037 No_date
[CN= 75.0: N= 3.00: Tp=  .53]

C.
11.26 .281

CALIB NASHYD 1.0 01:Dev-Farnh
[on=77.0: N= 3.00: Tp= 631
** END OF RUN :

-043 No_date

RUN# : COMMAND#

0]
2=netric output)]

Project Number: [2468]

00180> # Modeller  : JB

JFSA
2582

ense #

634

READ STORM
Filenare = storm.
Comment = CHICAGO STORM 10 Year, 3 Hours
[SDT=10.00:SDUR= ~3.00:PTOT=_ 46.11]
: .
CALIB NASHYD 1.0 01:Ext-Farns 1.09 -036 No_date ~ 1:29 15.76 .342 -000
[CN= 79.0: N= 3.00: T ]
: : -C.
CALIB NASHYD 1.0 01:Ext-FarnN .10 -005 No_date ~ 1:13 15.18 .329 -000
= 78.0: N= 3.00: T 1
in-1D: : -C.
CALIB NASHYD 1.0 01:Dev-Farns 2.14 049 No_date ~ 1:42 13.62 .295 -000
= 75.0: N= 3.00: Tp: |
i : -C.
CALIB NASHYD 2.56 .057 No_date  1:50 14.64 .317 -000

1.0 01:Dev-FarnN
1

Cli 77.0: N= 3.00: Tp=

I
** END OF RUN

RUN#: COMMANDY#

.00 hrs on 1
2 15 metric output)]
1]
[NRUN = 0025 ]
# Project Name: [P2468-JB Hogan Property - Bel Project Number: [2468]
# Date : 2023-05
# Modeller
# Company JFSA
# License # : 2582634
READ STORM
Filenare = storm.

Comment = CHICAGO STORM 25 Year, 3 Hours
[SDT=10.00:SDUR= ~3.00:PTOT=_ 53.24]
: C.
CALIB NASHYD 1.0 01:Ext-Farns. 1.09 -047 No_date ~ 1:28 20.32 .382 -000
= 79.0: N= 3.00: T ]
: -C.
CALIB NASHYD 1.0 01:Ext-FarnN .10 006 No_date ~ 1:12 19.62 .369 -000
= 78.0: N= 3.00: T 1
in-1D: : C.
CALIB NASHYD 1.0 01:Dev-Farns 2.14 -064 No_date ~ 1:41 17.71 .333 -000
= 75.0: N= 3.00: T ]
: -C.
CALIB NASHYD 2.56 074 No_date  1:49 18.96 .356 -000

1.0 01:Dev-FarnN
1

CN= 77.0: N= 3.00: Tp=

I
** END OF RUN a9

RUN# : COMMANDY#

1]
[NRUN = 0050 ]

2
metric output)]

#
# Modeller
# Company
ense #  :

JFSA
2582

# Project Name: [P2468-JB Hogan Property - Bel
2023-05

634

Project Number: [2468]

READ STORM
Filenane
Conment:

[SDT=10.00:SDUR=

3.00:PTOT=

58.95]

CALIB NASHYD

[CN= 79.0: N= 3.00:

1.0 01:Ext-Farns
T ]

056

No_date.

_C.---DWFcns
24.19 .410 000

~DWFcns.

CALIB NASHYD

[CN= 78.0: N= 3.00:

1.0 01:Ext-FarnN 10
T 1

008

No_date

.
23.39 .397 000

CALIB NASHYD
[CN= 75.0:

: N= 3.00:

1.0 01:Dev-Farns
T 7]

077

No_date

-C.---DWFcns
21.20 .360 000

~DWFcns.

CALIB NASHYD
[CN= 77.0: N= 3.
** END OF RUN :

1.0 01:Dev-Farn
00: Tos 631

089

No_date

-C.
22.63 .384 000

RUN# : COMMANDY#

1]
[NRUN = 0099 ]

output)]

# Project Name: [P2468-JB Hogan Property - Bel
2023-05

# Date
# Modeller
# Company :
ense #  :

JFSA
2582

634

Project Nunbe:

[2468]

READ STORM
Filenane
Conment:

[SDT=10.00:SDUR=

storm
CHICAGO STORM 100 Year, 3 Hours
64.54]

3.00:PTOT=

CALIB NASHYD

[CN= 79.0: N= 3.00:

1.0 01:Ext-Farns 1.09
I ]

066

No_date

Taiar

C.
28.13 .436 000

CALIB NASHYD
[CN= 78.0: N= 3.

1.0 01:Ext-FarnN 10
00: Tp: ]

No_date

L]

C.
27.25 .422 000

CALIB NASHYD

[CN= 75.0: N= 3.00:

1.0 01:Dev-Farns
N 1

No_date.

" 1:40

-C.
24.80 .384 000

CALIB NASHYD

[ N=
e D oF RN <101

1.0 01:Dev-Farni
1

3.00: Tp=

No_date

T 1i48

C.
26.40 .409 000

RUN# : COMMANDY#

= 11
[NRUN = 0102 ]

output)]

# Project Name: [P2468-JB Hogan Property - Bel
2023-05

o

: JFsA
% Uiconss #  : “os6n

634

ct Number: [2468]

READ STORM

onment
[sDT 10.00:SDUR=

001
24.00:PTOT=_ 50.77]

- hh: .c.
CALIB NASHYD 1.0 O1:Ext-FarnS 1.09 .033 No_date 12:17 18.71 .368 -000
[CN= 79.0: N= 3.00: Tj 2]
i H >_hh: .C.
CALIB NASHYD 1.0 01:Ext-FarnN -10 .005 No_date 12:06 18.05 .355 -000
[CN= 78.0: N= 3.00: Tj ]
. . hh: -C
CALIB NASHYD 1.0 01:Dev-Farns 2.14 .043 No_date 12:28 16.25 .320 -000
[CN= 75.0: N= 3.00: Tj 1
i H >_hh: -C.
CALIB NASHYD 1.0 01:Dev-FarnN 2.56 .049 No_date 12:36 17.43 .343 -000




C.\ Tenp\ 2468\ 20230511- Pr e- Dev\ HOG v01- Ex. sum

JFSAiI nc

[CN= 77.0: N= 3.00: Tp=
00362> ** END OF RUN : 104

631

o>
00370> RUN#: COMMAND#
1>

.00 hrs on
2 C

1]
00376> [NRUN = 0105 ]

mper i

0]
2=netric output)]

00379> #

00380> # Modeller
00381> # Company
00382> # License #

00378> # Project Name: [P2468-JB Hogan Property - Bel
: 2023-05
B

JFSA
2582634

Project Number: [2468]

Type 2 Storn 24 Hours step 10
TOT=_65.00]

Bellev

00391> CALIB NASHYD 1.0
00392> [CN= 79.0: N= 3.00: Tp=

01:Ext-Farns 1.09
38]

-050 No_date

T12:17

c.
28.47 .438 000

00394> CALIB NASHYD 1.0
00395> [CN= 78.0: N= 3.00: Tp=

01:Ext-FarnN .10
.19]

-007 No_date

T12:06

C.
27.57 .424 000

00397> CALIB NASHYD 1.0 0;
b=

00398> [CN= 75.0: N= 3.00: T

“Dev-Farns 2.14
53]

-068 No_date

-C.
25.10 .386 000

00400> CALIB NASHYD 1.0 0;
b=

00401> [CN= 77.0: N= 3.00: T
00402>  ** END OF RUN : 109

Dev-Farnh 2.56
.63]

-077 No_date

T12:35

c.
26.72 .411

9>
00410> RUN#: COMMAND#
3 .

.00 hrs on
2 C

1]
00416> [NRUN = 0110 ]

0]
2=netric output)]

00419> #

00420> # Modeller
00421> # Company
00422> # License #

00418> # Project Name: [P2468-JB Hogan Property - Bel
: 2023-05
B

JFSA
2582634

Project Number: [2468]

storm.001

10 years SCS Type 2 Storn 24 Hours step 10 min, Belle
DUR= TOT=_ 74.47]

00431> CALIB NASHYD 1.0
00432> [CN= 79.0: N= 3.00: Tp=

01:Ext-Farns 1.09
.38]

-063 No_date

T12:17

C.
35.48 .476 000

00434> CALIB NASHYD 1.0
00435> [CN= 78.0: N= 3.00: Tp=

01:Ext-FarnN .10
.19]

-009 No_date

T12:06

00437> CALIB NASHYD 1.0 0;

00438> [CN= 75.0: N= 3.00: Tp=

“Dev-Farns 2.14
53]

.086 No_date

00441> CN= 77.0: N= 3.00: Ty

-097 No_date

T12:35

.
33.45 .449

00440> CALIB NASHYD 1.0 0;
b=

Dev-Farnh 2.56
[ 31
** END OF RUN : 124

RUN#: COMMAND#

0]
. 2=metric output)]

1]
0125 ]

# Project Name:

Project Number: [2468]

[P2468-J8 Hogan Property - Bel
2023-05
B

JFSA
2582634

00462> # License #

00463>

00464>

00465:

00466> READ STORM

00467> Filenane = storn.001

00468> Conment ears SCS Type 2 Storm 24 Hours step 10

00469> [SDT=10.00:SDUR=  24.00:PTOT= 86.41]

00470 in-1D: . hh: C.

00471> CALIB NASHYD 1.0 01:Ext-Farns 1.09 -080 No_date 12:17  44.77 .518 -000
00472> [CN= 79.0: N= 3.00: Tp= .38]

00473; i :_hh: C.

00474> CALIB NASHYD 1.0 01:Ext-FarnN .10 -011 No_date 12:05 43.56 .504 -000
00475> [CN= 78.0: N= 3.00: Tp= .19]

00476: i :_hh: c.

00477> CALIB NASHYD 1.0 01:Dev-Farns 2.14 -110 No_date 12:27  40.15 .465 -000
00478> [CN= 75.0: N= 3.00: Tp= .53]

00479> i :_hh: -C.

00480> CALIB NASHYD 1.0 01:Dev-Farnh 2.56 -123 No_date 12:34  42.40 .491 -000
00481> [CN= 77.0: N= 3.00: Tp= .63]

00482>  ** END OF RUN : 149

00483>

00484>

00485>

00486>

00487>

00488>

00489

00490>  RUN#: COMMAND#

00491>

00492> START

00493> [TZERO .00 hrs on 0]

00494> [METOU 2 C 2=metric output)]

00495> NSTOR 11

00496> [NRUN = 0150 ]

00497>

00498> # Project Name: Project Number: [2468]

[P2468-J8 Hogan Property - Bel
2023-05
B

: JFsA
# License # : 2582634

READ STORM
Filenane = storn.001
Conmen 50 years SCS Type 2 Storn 24 Hours step 10
[SDT=10.00:SDUR=  24.00:PTOT= 95.19]

_hh: -C.
.093 No_date 12:16 51.84 .545 000

CALIB NASHYD 1.0 O1:Ext-FarnS 1.09
[CN= 79.0: N= 3.00: Tp=  .38]

50.52 .

CALIB NASHYD 1.0 0; -013 No_date
b=

<Ext-Farnh -10
[CN= 78.0: N= 3.00: Tp= .19]

CALIB NASHYD Dev-Farns 2.14 -129 No_date 46.77 -
3

1.0 0:
[CN= 75.0: N= 3.00: Tp= .53]

C.
49.24 517

“Dev-FarnN 2.56
.63]

CALIB NASHYD 1.0 0; -144 No_date
[CN= 77.0: N= 3.00: Tp=
** END OF RUN : 198

RUN#: COMMAND#

0]
2=netric output)]

# Project Name:

Project Number: [2468]

[P2468-J8 Hogan Property - Bel
2023-05
# Modeller  : JB

00541> # Company : JFSA
00542> ense # 1 2582634

00543>

00544>

00545>

00546> READ STORM

00547> Filenane = storn.001

00548> Conment = 100 years SCS Type 2 Storm 24 Hours step 10 min, Bellevi
00549> [SDT=10.00:SDUR=  24.00:PTOT= 103.98]

00550> i :_hh:
00851>  CALIB NASHYD 1.0 01:Ext-Farns 1.09 -107 No_date  12:16
00552> [CN= 79.0: N= 3.00: T ]

00553> : :_hh:
00554>  CALIB NASHYD 1.0 01:Ext-FarnN .10 -015 No_date  12:05
00555> [CN= 78.0: N= 3.00: T 1

00556> in-1D: > hh:
00857>  CALIB NASHYD 1.0 01:Dev-Farns 2.14 -148 No_date 12:27
00558> [CN= 75.0: N= 3.00: Tp: |

00559> in-1D: :
00560>  CALIB NASHYD 1.0 01:Dev-FarnN 2.56 -165 No_date  12:34
00561> [CN= 77.0: N= 3.00: Tp= .63]

00562>

00563> FINISH

00564>

0056

00566> WARNINGS / ERRORS / NOTES

00567>

00568> on ended on 2023-06-20 at 12:05:44

00569>

00570>
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Elevation

109.25
109.3
109.4
109.5
109.6
109.7
109.8
109.9
110
110.1
110.2
110.3
110.4
110.5
110.6
110.7
110.8
110.9
111
111.1
111.2
111.3
111.4
111.5
111.6
111.7
111.8
111.9
112
112.1
112.2
112.3
112.4
112.5

Pond Bottom

Perm Pool

Extened Detention

Top of Pond

Table B1 - Hogan Property - SWM Pond Stage/Storage Curve
Incremental

Area
(m?)
43.72
7.83
8.34
380.51
45,98
46.96
47.92
48.89
49.86
50.82
51.79
52.75
53.73
54.69
62.21
54.07
54.73
55.45
56.18
56.89
57.62
58.33
59.06
59.77
60.49
61.21
61.93
62.65
63.37
64.09
64.80
65.52
66.09
1.30

Cumulative Incremental Cumulative )
Active Storage
Area Volume Volume ~
(m?) (m?) (m?) L
43.7 0 0 -
51.5 2 2 -
59.9 6 8 -
440.4 22 30 -
486.4 46 76 -
533.3 51 127 -
581.3 56 183 -
630.1 61 244 -
680.0 65 309 -
730.8 71 380 -
782.6 76 455 -
835.3 81 536 -
889.1 86 622 -
943.8 92 714 -
1,006.0 97 811 -
1,060.0 103 915 0
1,114.8 109 1,023 109
1,170.2 114 1,138 223
1,226.4 120 1,258 343
1,283.3 125 1,383 468
1,340.9 131 1,514 599
1,399.3 137 1,651 736
1,458.3 143 1,794 879
1,518.1 149 1,943 1,028
1,578.6 155 2,098 1,183
1,639.8 161 2,259 1,344
1,701.7 167 2,426 1,511
1,764.4 173 2,599 1,684
1,827.7 180 2,779 1,864
1,891.8 186 2,965 2,050
1,956.6 192 3,157 2,242
2,022.1 199 3,356 2,441
2,088.2 206 3,561 2,647
2,089.5 209 3,770 2,856




Table B-2: Criteria for Required Storage Volumes

Area Imperviousness Storage Volume
for Impervious Level ")
(ha) (%) (m%/ha)
55 190
SWM Pond 4.71 67.0 218
70 225

" Protection Level for Wet Pond: Enhanced 80% long-term S.S. removal.
SWM Planning & Design Manual, Table 3.2, p.3-10 (March 2003).

Table B-3: Required Storage Volumes for SWM Facility

Required Provided Volume
Pond Component Volume Volume @ Ratio
(m3) (m?3)
Permanent Pool (PP) 838 915 1.09 110.70
Extended Detention © 188 599 3.18 111.25
Forebay (20% PP) 168 N/A N/A -
PP - Forebay 671 N/A N/A -

Y Required PP volume based on Table B-1.
% Required quality control volume based on 40 m*/ha.
*) Provided volume based on stage-storage curve and extended detention (refer to Tables B-3 and B-4).

T
(
(
® As per MOE, Maximum Forebay Area: 33% of Total Permanent Pool.



Table B-4: Extended Detention Drawdown Time for SWM Facility
Active Storage C2  Drawdown Time Drawdown Time Flow Demarkation

V (m?) A (m?) depth (m) (h) CED) (m%s) Point

110.70 0 1,060 0.00 0.00 0.000 PP Elev
110.80 109 1,115 0.10 547.34 10.86 0.45 0.006

110.90 223 1,170 0.20 550.93 14.95 0.62 0.010 QCElev
111.00 343 1,226 0.30 554.55 17.86 0.74 0.013

111.10 468 1,283 0.40 558.15 20.33 0.85 0.015

111.20 599 1,341 0.50 561.75 22.56 0.94 0.017 Ext. Det.
111.30 736 1,399 0.60 565.34 24.39 1.02 0.024

111.40 879 1,458 0.70 568.94 25.72 1.07 0.036

111.50 1028 1,518 0.80 572.54 26.74 1.11 0.045

111.60 1183 1,579 0.90 576.14 27.62 1.15 0.053

111.70 1344 1,640 1.00 579.73 28.42 1.18 0.059

111.80 1511 1,702 1.10 583.33 29.12 1.21 0.074

111.90 1684 1,764 1.20 586.93 29.68 1.24 0.097

112.00 1864 1,828 1.30 590.52 30.15 1.26 0.119

112.10 2050 1,892 1.40 594.12 30.55 1.27 0.138

112.20 2242 1,957 1.50 597.72 30.91 1.29 0.154

112.30 2441 2,022 1.60 601.31 31.00 1.29 1.167

112.40 2647 2,088 1.70 604.82 31.02 1.29 3.002

112.50 2856 2,090 1.80 571.94 31.04 1.29 5.370 Top Of Pond

Notes: - C2 is the slope coefficient from the area-depth linear regression.

- PP Elev indicates the elevation of the permanent pool.
- QC Elev indicates the elevation of the storage volume required by MOE for quality control.
- Ext Det indicates the elevation of extended detention.



Table B-5: Stage-Storage-Outflow Curve for SWM Facility (Free Outfall Conditions)
Quality Control Quantity Control 1  Quantity Control 2 Emergency Overflow

Vertical Orifice Vertical Orifice Vertical Orifice Broad Crested Weir

Dia (m) 0.110 Dia (m) 0.160 Dia (m) 0.240 L (m) 20.000

Area (m®) 0.010 Area(m’) 0020 Area(m® 0.045
Invert(m) 110.70 Invert(m) 111.25 Invert(m) 111.75 Cw 1.58
C, 0.62 C, 0.62 C, 0.62  Invert(m) 112.20
Q@D  0.006 Q@D 0016 Q@D 0043 ncontr.  2.000

Elevation Active Sto. pemarkation DePth  Outflow Depth Outflow Depth Outflow Depth Outflow Outflow Storage

(m) (m®) Points

110.70 0 PP Elev

110.80 109 0.100 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.011
110.90 223 QC Elev 0.200 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.010 0.022
111.00 343 0.300 0.013 0.000 0.000 0.000 0.000 0.000 0.000 0.013 0.034
111.10 468 0.400 0.015 0.000 0.000 0.000 0.000 0.000 0.000 0.015 0.047
111.20 599 Ext. Det. 0.500 0.017 0.000 0.000 0.000 0.000 0.000 0.000 0.017 0.060
111.30 736 0.600 0.019 0.050 0.005 0.000 0.000 0.000 0.000 0.024 0.074
111.40 879 0.700 0.021 0.150 0.015 0.000 0.000 0.000 0.000 0.036 0.088
111.50 1028 0.800 0.023 0.250 0.023 0.000 0.000 0.000 0.000 0.045 0.103
111.60 1183 0.900 0.024 0.350 0.029 0.000 0.000 0.000 0.000 0.053 0.118
111.70 1344 1.000 0.025 0.450 0.034 0.000 0.000 0.000 0.000 0.059 0.134
111.80 1511 1.100 0.027 0.550 0.038 0.050 0.009 0.000 0.000 0.074 0.151
111.90 1684 1.200 0.028 0.650 0.042 0.150 0.027 0.000 0.000 0.097 0.168
112.00 1864 1.300 0.029 0.750 0.045 0.250 0.045 0.000 0.000 0.119 0.186
112.10 2050 1.400 0.030 0.850 0.048 0.350 0.060 0.000 0.000 0.138 0.205
112.20 2242 1.500 0.031 0.950 0.052 0.450 0.071 0.000 0.000 0.154 0.224
112.30 2441 1.600 0.032 1.050 0.054 0.550 0.081 0.100 0.998 1.167 0.244
112.40 2647 Ovf Elev 1.700 0.033 1.150 0.057 0.650 0.090 0.200 2.821 3.002 0.265
112.50 2856 Top of Pond 1.800 0.034 1.250 0.060 0.750 0.099 0.300 5177 5.370 0.286

Notes : - PP Elev indicates the elevation of the permanent pool.

- QC Elev indicates the elevation of the storage volume required by MOE for quality control.
- Ext Det indicates the elevation of extended detention provided.

- Ovf Elev indicates the elevation of the overflow provided above the 100-year water level.

- Top of Berm indicates the elevation at the top of the berm.



CALCULATION SHEET B-1: FOREBAY SIZING FOR SWM FACILITY

Settling Criteria

From the SWMP Manual, the required length for settling is as follows:

os where: r = length to width ratio, at the invert of the inlet pipe.
Lmin — <rQ_p> ’ Q,= peal.( outflow Fiurlng design quality storm
Vs = settling velocity
Input: r= 1.67 (15m/9m)
Q= 0.010ms (at elevation 65.0m)
Vg = 0.0003 m/s

Linin = 7.43 m
The peak flow rate from the pond during the quality storm is
taken as the flow that would occur just below the quantity
controls (Refer to Table B-5 of Appendix B)
Dispersion Criteria

From the SWMP Manual, the required length for dispersion is as follows:

where: Q = Inlet flowrate (10-Year, 24-Hour SCS Storm)
. d = depth of permanent pool (forebay)
Lmin = avf V; = desired final velocity
Input: Q= 0.867 m%/s
d= 255 m
Vf= 0.5 m/s
Linin = 5.44 m

The minimum forebay length is determined by the larger of the settling or dispersion criteria.

Minimum Length of Forebay Required 7.43 m
Length of Forebay Provided 15.00 m (at elevation 109.85m)

Average Forebay Velocity - 25mm Event

From the SWMP Manual, the maximum allowable average velocity is 0.15 m/s:
Vag=_Q_ where: Q = Inlet flowrate (25mm, 4-Hour CHI Storm)
dWg, d = depth of forebay during peak
W4 = average width of forebay

Input: Q= 0.338 m%s
d= 1.92m
Wayg = 9m (8 m bottom, 17 m permanent pool)
V= 0.02 m/s <0.15m/s

Average Forebay Velocity - 10 Year Event

From the SWMP Manual, the maximum allowable average velocity is 0.15 m/s:
Vag=_Q_ where: Q = Inlet flowrate (10-Year, 24-Hour SCS Storm)
dWg, d = depth of forebay during peak
W4 = average width of forebay

Input: Q= 0.867 m%/s
d= 255 m
Wayg = 9m (8 m bottom, 17 m permanent pool)

V= 0.04 m/s <0.15m/s
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20 Metric units

*#************************************************7\'7\'7\'7\'7\'7\'************************

*# Project Nane: [P2468-JB Hogan Property - Bellville] Project Nunber: [2468]
*# Date : 2023-05

*# Model | er : JB

*# Conpany : JFSA

*# License # : 2582634

*#************************************************7\'7\'7\'7\'7\'7\'************************

*#************************************************7\'7\'7\'7\'7\'7\'************************

*% 25nm 3- Hour Chicago Storm
START TZERC=[ 0. 0], METQUT=[2], NSTORM=[1], NRUN=[001]
* ["25mT3H. stm'] <--stormfil enane, one per line for NSTORM ti nme

*Devel opnent Lands

CALIB STANDHYD NHYD=[ "Post"], DT=[1](mi n), AREA=[4.710](ha), XIMP=[0.57],

TI MP=[ 0. 67], DWF=[0.](cns),
LOSS=[ 1] Horton Equ: Fo=[76.2](m hr), Fc=[13.2](m hr),
DCAY=[ 4. 14] (/ hr), F=[0.00] (nm,
Per vi ous areas: |Aper=[4.67](nmm), SLPP=[2.0](%, LGP=[40](m,
MNP=[ 0. 25], SCP=[0] (m n),
| mpervious areas: | A np=[1.57](nm, SLPI=[0.5](%, LG =[177](m,
MNI =[ 0. 013], SCI=[0] (m n),

RAI NFALL=[ , , -1](mmihr)
M R el I e |
ROUTE RESERVOIR NHYDout =[ " SWM Qut "], NHYDi n=["POST"], RDT=[1] (m n),
TABLE of ( OUTFLOW STORAGE ) val ues
(cms) - (ha-m

[ 0, 0]

[ 0.006 , 0.011 ]

[ 0.01, 0.022]

[ 0.013, 0.034 ]

[ 0.015, 0.047 ]

[ 0.017 , 0.06 ]

[ 0.024, 0.074 ]

[ 0.036 , 0.088 ]

[ 0.045, 0.103 ]

[ 0.053, 0.118 ]

[ 0.059 , 0.134 ]

[ 0.074 , 0.151 ]

[ 0.097 , 0.168 ]

[ 0.119 , 0.186 ]

[ 0.138 , 0.205 ]

[ 0.154 , 0.224 ]

[ 1.167 , 0.244 ]

[ 3.002 , 0.265]

[ 5.37 , 0.286 ]

[ -1 , -1 ] (maximumone hundred pairs of points)
NHYDovf =[ " SWM Over "],
R I i e Lt |
ADD HYD NHYDsume=[ "Total "], NHYDs to add=["SWv Qut"+" SWM Over "]
R I i e Lt |
**0p STORMS
R I i e Lt |
*% 2-Year, 3-Hour Chicago Storm
START TZERC=[0.0], METQUT=[2], NSTORM=[1], NRUN=[002]
["002YC3H. stn'] <--stormfilenanme, one per line for NSTORM ti me
R I i e Lt |
*% 5-Year, 3-Hour Chicago Storm
START TZERC=[ 0. 0], METQUT=[2], NSTORM=[1], NRUN=[005]
["005YC3H. stn'] <--stormfilenanme, one per line for NSTORM ti me

R I i e Lt |
*9% 10- Year, 3-Hour Chicago Storm
START TZERC=[ 0. 0], METQUT=[2], NSTORM=[1], NRUN=[010]

["010YC3H. stn'] <--stormfilenane, one per line for NSTORM ti me



64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101

R I i e Lt |
*9% 25-Year, 3-Hour Chicago Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORMF[1], NRUN=[025]
["025YC3H. stn'] <--stormfilenanme, one per line for NSTORM ti me
R I i e Lt |
*% 50-Year, 3-Hour Chicago Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORMF[1], NRUN=[050]
["0O50YC3H. stn'] <--stormfilenanme, one per line for NSTORM ti me
R I i e Lt |
*% 100- Year, 3-Hour Chicago Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORMF[1], NRUN=[099]
["100YC3H. stn'] <--stormfilenanme, one per line for NSTORM ti me
R I i e Lt |
*% 2-Year, 24-Hour SCS Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORMF[1], NRUN=[102]
["SC24002x.stm'] <--storm filenanme, one per line for NSTORMtine
R I i e Lt |
*% 5-Year, 24-Hour SCS Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORMF[1], NRUN=[105]
["SC24005x. stm'] <--stormfilenanme, one per line for NSTORMtine
M R el I e |
*% 10-Year, 24-Hour SCS Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORMF[1], NRUN=[110]
["SC24010x.stm'] <--stormfilename, one per line for NSTORMtine
R I i e Lt |
*% 25-Year, 24-Hour SCS Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORMF[1], NRUN=[125]
["SC24025x.stm'] <--stormfilenanme, one per line for NSTORMtine
R I i e Lt |
*% 50-Year, 24-Hour SCS Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORMF[1], NRUN=[150]
["SC24050x. stm'] <--storm filenanme, one per line for NSTORMtine
M R el I e |
*% 100- Year, 24-Hour SCS Storm
START TZERO=[ 0. 0], METOUT=[2], NSTORMF[1], NRUN=[199]
["SC24100x.stm'] <--storm filenanme, one per line for NSTORMtine
R I i e Lt |
FI NI SH



C.\ Tenp\ 2468\ 20230511- Post Dev\ HOG v01. 2- PRO. sum

JFSAi nc

00001>
00002>

00003> SSSSS W W M M H H Y Y M M 0® 222 000 11 5555

00004> S WWW MM H H YY MM O O 0 0

00005> SSSSS WWW MMM H#H Y MMM O O 2 0 0 1 5 ver 5,500
00006> S WW M M H H Y M M O O 222 0 0 11 555  FEB 2015
00007> SSSSS WW M M H H Y M M o® 2 0 0 11 5

00008> 2 0 0 11 5 # 2549237
00009> Stormter Management HYdrol ogic Model 222 000 11 555

00010>

00011>

00012> SWHYND Ver 5.500

00013> *+*+xxsssssrsins A gingle event and continuous hydrol ogic simulation model *rrrrersersecrss
00014> #veresvinssiinnsin based on the principles of HYMD and its successors i iating
000155  *¥Hskunhurhwnbnn OITHYMD 83 and OTTHYND 89.
00016>

00017> #+xrswssssssnsinss Disiributed by: J.F. Sabourin and Associates Inc. s
000185  *¥Hrkurhkakn kAR Otave,  Qntario: (613) 836-3884 P
000195  *¥Hkkunhuka kA kAR Gatineau, Quebec: (819) 243-6858 P
000205  *¥HrkrhRA KR KRR E-Mai |- sunhymo@ f sa. Com
00021>

00022>

00023>

00024>  ++++++tsstrsireits Licensed user: JFSAnc. JNSORstestRnNIaNeeY
00025>  ++btsbtsbtrstrstis Qtava SERI AL#: 2549237 OSOattestestnsaee.
00026>

00027>

00028>

000295 #¥axrrkaxavarRRARS ++++++ PROGRAM ARRAY DI MENSI ONS ++++++
000305 #¥+wkwkakaraibian Maxi num val ue for |D nunbers 11
000315 #¥swrsiasarnssian Max. nunber of rainfal | poin
000325 #¥swrsaarainhan Max. nunber of flow points
00033>

00034>
00035>
000365 #¥4whbiauairririanrirbaiaririns  § UMMARY OUT P UT  #6sbhssisshssssvhsssrssnssssssn
00037>

00038> * RUN DATE: 2023- 06- 28 TIME 15:10: 22 RUN COUNTER 004941 N
00039>
00040> * Input  file:
00041> * Qutput file:
00042> * Summary file:
00043> + User conments:
00044>
00045>
00046>
00047>
00048>
00049>
00050>
00051>
00052>
00053>
00054>
00055>
00056>
00057>
00058>
00059>
00060>
00061>
00062>
00063> NSTORVE
00064> [NRUN = 0001 ]

105408 TP
105408 RO

C \ Tenp\ 2468\ 20230511- Post  Dev\ HOG vO1. 2- PRO dat
C \ Tenp\ 2468\ 20230511- Post  Dev\ HOG vO1. 2- PRO out
C\ Tenp\ 2468\ 20230511 Post  Dev\ HOG vO1. 2- PRO sum

Project Name: [P2468-JB Hogan Property - Bellville]  Project Nunber: [2468]
e : 2023-05

PR
5%
gg
o
B

JFSA
License # @ 2582634

.00 hrs on 0]
2 (1=inperial, 2=metric output)]

storm 001

CAGD STORM 25mm Event, 3 Hours

3.00: PTOT= 25.44]
D NHYD-

- AREANa- GPEAKCTS- TpeakDat e_hh: mm - - - Rvmm R C. - - - DWFCITs
a7 338 No_date  1:02 14.63 .575 - 000

00072> [ X1 MP=. 57: TI WP=. 67]
00073> [Forton paraneters
00074> [Pervious  are
[ I mper vi ous

over
{MStoUseds=. S663E-0
00081 0001 C0000-

00082: 14.63 na 000
00083> + . X .00 n/a - 000
.016 No_date 14.63 na

START
00096> [ TZERO .00 hrs on 0

00097> [NErcur: 2 (1=inperial, 2=metric output)]

00098>

00099> [mN = 0002 |

00100>

00101> # Project Name: [P2468-JB Hogan Property - Bellville]  Project Number: [2468]
00102> # Date 2023-05

00103> # Nbdel | er

00104> # Conpany JFSA

00105> # License # : 2582634

storm 001
CH CAGD STORM 2 Year, 3 Hours
3.00: PTOT= 31.05]

- DT -1 D NHYD- - AREAha- GPEAKCTS- TpeakDat e_hh: mm - - - Rvmm R C. - - - DWFCITs

1.0 01 4.71 ° .443 No_date  1:01 18.93 .609  .000
00115> [ X1 MP=. 57: TI WP=. 67]
00116> [Forton parameters: Fo=
00117> [Pervious  are

[ I mper vi ous

00

R C.---DWFens

1893 na - 000

. X .00 na ~000
.023 No_date 18.93 na

0]
2 (1=inperial, 2=metric output)]

[P2468-JB Hogan Property - Bellville]  Project Nunber: [2468]
2023-05

3
2
&
o

JFSA
2582634

00153> Filename = storm 001
00154> Comrent = CH CAGD STGRM 5 Year, 3 Hours
00155> [SDT=10. 00: SOUR= 3. 00: PTOT=_40. 07

- AREAha- GPEAKCTS- TpeakDat e_hh: mm - - - R R C. - - - DWFCITs

00156> RO00S: CO0003:
CALIB ST/ a7 629 No_date  1:02  26.31 .657 - 000

00158> [ X1 MP=. 57: TI WP=. 67]
00159> [Forton paraneters
00160> [Pervious  are
[ I nper vi ous

2631 na

00180>

00181> START
00182> [ TZERO
00183> [NErcur
00184>

00185> [m = 0010 |
00186>

00187>
00188>
00189>
00190>
00191>
00192>
00193>
00194>
00195>
00196>
00197> Comrent = CH CAGO STORM
00198> o

00199>
00200>
00201>
00202>
00203>
00204>
00205>
00206>
00207>
00208>
00209>
00210>
00211>
00212>
00213>
00214>
00215>
00216>
00217>
00218>
00219>
00220>
00221>
00222> RUN#: COMVANDH
00223> RO025: CO0001- -
00224> START
00225> [TZERO= .00 hrs on 0

00226> [NErcur: 2 (1=inperial, 2=metric output)]
00227>

00228> [m = 0025 |

00229>

00230>
00231>
00232>
00233>
00234>
00235>
00236>
00237>
00238>
00239>
00240>
00241>
00242>
00243>
00244> [ X WP=. 57: TI WP=. 67]
00245> [Horton paraneters:
00246> [ Pervi ous area
00247> [Inpervious  area:
00248>

00249>
00250>
00251>
00252>
00253>
00254>
00255> +
00256> EU
00257>  ** END OF RN : 4
00258>
00259>
00260>
00261>
00262>
00263>
00264>
00265> RUN#: COMVANDH
00266> RO050: CO0001- -
00267> START
00268> [TZERO= .00 hrs on 0

00269> [NErcur: 2 (1=inperial, 2=metric output)]
00270>

00271> [m = 0050 |

00272>

00273>
00274>
00275>
00276>
00277>
00278>
00279>
00280>
00281>
00282>
00283> Comrent = CH CAGO STORM 50 Year, 3 Hours
00284> [SDT=10. 00: SOUR= 3. 00: PTOT=_58. 95]
00285>

00286>
00287>
00288>
00289>
00290>
00291>
00292>
00293>
00294>
00295>
00296>
00297>
00298>
00299>
00300>
00301>
00302>
00303>
00304>
00305>
00306>
00307>
00308> RUN#: COMVANDH
00309> RO099: CDO001-
00310> START
00311> [TZERO= .00 hrs on 0

00312> [NErcur: 2 (1=inperial, 2=metric output)]
00313>

00314> [m = 0099 |

00315>

00316>
00317>
00318>
00319>
00320>
00321>
00322>
00323>
00324>
00325>
00326> mrent OH CAGD STORM 100 Year,
00327> [SDT=10. 00: SOUR= ~ 3.00: PTOT=_64.
00328>
00329>
00330>
00331>
00332>
00333>
00334>
00335>
00336>
00337>
00338>
00339>
00340>
00341>
00342>
00343>
00344>
00345>
00346>
00347>
00348>
00349>

.00 hrs on 0]
(1=inperial, 2=metric output)]

Project Name: [P2468-JB Hogan Property - Bellville]  Project Nunber: [2468]
e 2023-05

PO
5%
gg
o
B

JFSA
License # @ 2582634

0 Year, 3 Hours
46.11]

RV R_C. - - - DS
31.57 . 685 - 000

Project Name: [P2468-JB Hogan Property - Bellville]  Project Nunber: [2468]
e 2023-05

PO
5%
gg
o
B

JFSA
License # @ 2582634

CH CAGD STORM 25 Year, 3 Hours
3. 24]

- AREANa- GPEAKCS- TpeakDat e_hh: mm - - - R R C. - - - DWFCITs
a7 960 No_dat 37.80 .710 - 000

AREAha- QPEAKC TS - TpeakDat e._|
a7 064 No_date
- 00 000 No_date

a7 064 No_date

Project Name: [P2468-JB Hogan Property - Bellville]  Project Nunber: [2468]
e 2023-05

PR
5%
gg
o
B

© JFSA
License # @ 2582634

- AREANa: PEAKGIT- TpeakDat e i mm - RV R G. .- DWFers
471 1.117 No_dat 43.03 . 730 - 000

- AREAha- GPEAKCTS - TpeakDat e_hh:
a7 .083 No_date
- 00 000 No_date
a7 .083 No_date

Project Name: [P2468-JB Hogan Property - Bellville]  Project Nunber: [2468]
e © 2023-05

PR
58
gg
o
B

JFSA
License # @ 2582634

3 tours
54]

- AREANa- GPEAKCS- TpeakDat e_hh: mm - - - R R C. - - - DWFCITs
471 1.250 No_date  1:01 48.10 .745 - 000

13. 20: DCAY=4. 14:

1104 No_date 48.10

na

ART
00354> [TZERO= .00 hrs on 0

00355> [NErcur: 2 (1=inperial, 2=metric output)]
00356>

00357> [m = 0102 |

00358>

00359> # Project Name: [P2468-JB Hogan Property - Bellville]  Project Number: [2468]
00360> # Date 2023-05

JFSAI nc

Page 0

SWWHYMO Sum



C.\ Tenp\ 2468\ 20230511- Post Dev\ HOG v01. 2- PRO. sum JFSAI nc.

00361> # Modeller  : JB 00541> 50 years SCS Type 2 Storm 24 Hours step 10 min. Belleville
00362> # Conpany JFSA 00542> SOUR=  24.00: PTOT=_95.19]
00363> # License # : 2582634 00543> T DD - AREANa- GPEAKCS- TpeakDat e_hh: mm - - - Rvmm R C. - - - DWFCITs

00544> CALI B STANDHYD 1.0 01: Post 471 1.186 No_date 67.45 . 709 000
00545> [ X WP=. 57: T WP=. 67]
- 00546> [Horton paraneters:

00547> [Pervi ous area:
storm 001 00548> [Inpervious  area:
2 years SCS Type 2 Storm 24 Hours step 10 min, Belleville 00549>
. 00: PTOT= 50.77] 00550>
- DT -1 D NHYD- - AREAha- GPEAKCTS- TpeakDat e_hh: mm - - - Rvmm R C. - - - DWFCITs 00551>
1.0 01: Post a7 523 No_date 12:01  33.26 .655 - 000 00552> overflow <=
00373> [ X1 NP=. 57: TI WP=. 67] 00553> (MKStosed=. 19516400
00374> [Horton paranet er 00554 0150 C0000-
00375> [ Pervi ous are: 00555>
00376> [Inpervious  are: 013 00556> +
TpeakDat e_hh: mm - - - Rvmm R C. - - - DWFCITs 00557> S
1 33.26 n/a - 000 00558> ** END OF RUN: 198
33.26 nla - 000 00559>
100 n/a - 000 00560>
0. hrs} 00561>
- RV R C. - - - DWFCITS 00562>
33.26 nia - 000 00563>
.00 na - 000 00564>
> SV 33.26 nla - 000 00565>
00386> ** END OF RUN: 104 00566> RUN#: COMVANDH
00567> R0199: CO0001- -
00568> START
00569> [TZERO= .00 hrs on 0
00570> [NErcur: 2 (1=inperial, 2=metric output)]
00571>
00572> [m = 0199 |
00573>
00574>
00575>
00576>
.00 hrs on 0 00577>
verars 2 (1=inperial, 2=metric output)] 00578>
00399> 00579>
00400> [MN " o105 1 00580>
00401> 00581>
Project Name: [P2468-JB Hogan Property - Bellville]  Project Nunber: [2468] 00582>
Date 2023-05 00583>
00584> Comment = 100 years SCS Type 2 Storm 24 Hours step 10 mn, Belleville
JFSA 00585> [SDT=10. 00: SOUR=  24. 00: PTOT= 103. 98]
License # @ 2582634 00586> R0199: CD0003- - DT -1 D NHYD- - - AREANa- GPEAKCS- TpeakDat e_hh: mm - - - R R C. - - - DWFCITs
00587> CALI B STANDHYD 1.0 01: Post 471 1.312 No_date 74.21 .714 000
00588> [ X WP=. 57: T P=. 67]
- 00589>
00590>
00591>
00592>
00593>
- AREANa: PEAKCT- TpeakDat e i i - RV R. . -~ DWFers 00594>
471 724 No_date 12:01 44.02 .677 - 000 00595>
00416> [ X1 NP=. 57: TI WP=. 67] 00596>
00417> [Horton paraneters: 00597>
00418> [ Pervi ous are: 00598>
[ I mper vi ous 00599>
00600>
00601>
00602>
00603>
00604>
00605>
. 00606>
a 00 .00 na ~000 00607>  Simulation ended on 2023-06-28 at 15:10:26
> suve {057 No_date 12:42 44.02 n/a - 000 00608>
00420>  ** END OF RUN: 109 00609>

Project Name: [P2468-JB Hogan Property - Bellville]  Project Nunber: [2468]
e 2023-05

PR
5%
gg
o
B

 JFSA
License # @ 2582634

3
g
g
&
¥
o
g
&
2

13. 20: DCAY=4. 14:

10 min, Belleville

00440> .00 hrs on 0

00441> 2 (1=inperial, 2=metric output)]

00442>

00443> [MN = 0110 |

00444>

00445> # Project Nane: [P2468-JB Hogan Property - Bellville]  Project Number: [2468]
00446> # Date 2023-05

00447> # Nodel | er

00448> # Conpany JFSA

00449> # License # : 2582634

storm 001

10 years SCS Type 2 Storm 24 Hours step 10 min, Belleville

0: PTOT= 74 47)

- DT n- | D NHYD- AREANa- GPEAKCS- TpeakDat e_hh: mm - - - Rvmm R C. - - - DWFCITs
1.0 01: Post a7 867 No_date 12:01 51.38 .690 - 000

00459> [ = 57:Ti o= 67)

overflow
00467> (WSt olked=. 15136100
00468 0110 C00005-

a 00 .
{074 No_date 12:39 5138 n/a

> suve
00472>  ** END OF RUN: 124

00483> [TzgRo = .00 s on 0

00484> [NEr (1=inperial, 2=metric output)]

00485>

00486> [MN S ozs 1

00487>

00488> # Project Name: [P2468-JB Hogan Property - Bellville]  Project Number: [2468]
00489> # Date 2023-05

00490> # Nbdel | er

00491> # Conpany JFSA

00492> # License # : 2582634

00496> READ STORM

00497> Filename = storm 001

00498> mrent 25 years SCS Type 2 Storm 24 Hours step 10 min, Belleville
00499> SDT=10. 00: SDUR=  24. 00: PTOT=_86. 41]

[
00500> R0125: CO0003: - DT -1 D NHYD- ---RVMM R C. - - - DiFCs

- AREAha- GPEAKCHTS- TpeakDat e_hh: mm-

00501>  CALIB STANDHYD 1.0 01: Post 4.71 ° 1.046 No_date 12:01 60.68 .702 .000
00502> [ X1 MP=. 57: TI WP=. 67]
00503> [Forton parameters:

00504> [ Pervi ous are:
[ I mper vi ous

60.68 nia 000

60.68 nla 000
00 na 000
0. hrs}

- RV R C. - - - DWFCITS

60.68 nia - 000
.00 na - 000

60.68 nla - 000

> suvE
00515> ** END OF RUN: 149

.00 hrs on 0
2 (1=inperial, 2=metric output)]

00527>
00528>

00529> [MN = 0150 |

00530>

00531> # Project Name: [P2468-JB Hogan Property - Bellville]  Project Number: [2468]
00532> # Date 2023-05

00533> # Nbdel | er

00534> # Conpany : JFSA

00535> # License # : 2582634

00540> Filename = storm 001

JFSAI nc. Page 1 SWWHYMOD Sum
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