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September 2023 Project No. 17533-1
Stormwater Management Report — Fawcettville Subdivision
Picton, ON

1.0 Introduction

Ainley Group has been retained by Hilden Homes to undertake engineering services necessary
for the completion of a Stormwater Management (SWM) Report to support Draft Plan Approval
for a residential subdivision located at the terminus of Fawcett Avenue, off of County Road 49, in
Picton, ON; where shown in Figure No. 1.

For the purposes of this report, Fawcett Avenue is considered to travel in an east-west direction.
The approximately 5.49 ha subject property is therefore bound by existing residential lands and
the east terminus of Fawcett Avenue to the east, Millennium Trail to the west, and agricultural
lands to the north and south.

The proposed Draft Plan, prepared by Ainley Group (Appendix A), comprises the following:

- 31 Single Detached Residential Lots (1.67 ha);
- 12 Townhouse Blocks (54 Units; 2.02 ha);

- One (1) SWM Facility block (0.46 ha); and,

- 1.34 ha of Right-of-Way (ROW) lands.

Ainley Group has prepared this SWM Report to address the stormwater quantity and quality
requirements for the proposed development, to the satisfaction of the Township of Hallowell.

2.0 Pre-Development Conditions and Drainage

Under pre-development conditions, the subject property is undeveloped with considerable tree
cover and a trail connecting the end of Fawcett Avenue with Millenium Trail. An existing swale
drains through the subject property, entering at its southwestern corner and exiting at its
northeastern corner. Within the subject property, the swale is believed to drain northwesterly to
the existing trail, then easterly along the trail, before then draining northerly near the eastern
property boundary. Per pre-consultation comments received from Prince Edward County (County)
staff, Quinte Conservation confirmed that this drainage feature is manmade and not considered
to be a watercourse.

The subject property generally slopes downward in a northeasterly direction towards the existing
swale’s outlet from the site. Per pre-consultation comments received from County staff, the
existing swale is believed to drain to a municipally owned swale and into an existing pond within
the northern adjacent property that leads to the McFarland Home lands located to the northeast
of the site. From aerial imagery, the municipally owned swale appears to drain easterly along the
rear yards of the existing residential development fronting the northern side of the existing Fawcett
Avenue, to County Road 49. The existing pond appears to drain through the MacFarland Home
property’s southeastern corner, via an engineered flow path consisting of culverts, to County Road
49. All runoff draining from the subject property under existing conditions is expected to drain
ultimately to Picton Bay.
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Approximately 8.80 ha of external lands are considered to drain to the subject property and
subsequently confluence with its drainage prior to draining via the existing swale outlet. The
external lands are generally located to the south of the subject property and are comprised
predominantly of wooded areas.

No existing drainage or capacity issues are known to exist downstream of the subject property.
2.1 Design Criteria

The criteria used to establish the proposed SWM design is based on pre-development drainage

conditions, pre-consultation comments received from the County, and guideline documents

prepared by Quinte Conservation and the Ministry of the Environment, Conservation and Parks
(MECP), and are generally as follows:

1. Under post-development conditions, peak flow rates discharging from the subject property

to the existing on-site swale’s outlet, are to be attenuated to less than, or equal to, pre-

development peak flow rates for all return periods up to the 100-year return frequency
design storm events.

2. For any re-routing of the existing on-site swale drainage feature:

a. The diversion feature should be designed with adequate capacity to convey the
peak flow draining from upstream external lands during the 100-year design storm
event, at the minimum.

b. The diversion feature should avoid any right-angle flow path changes to mitigate
erosion potential.

3. An “Enhanced’ level of stormwater quality treatment (80% TSS Removal) is to be provided
for runoff draining from the subject property.

3.0 Post-Development Conditions and Drainage

The proposed subdivision would support 31 single detached residential lots, 54 townhouse units,
and one (1) stormwater management. The following lot-level impervious surfaces were
considered by post-development conditions modelling: a single detached residential house (12 m
frontage) — 185 m?, a single detached residential house (15 m frontage) — 265 m?, an interior
townhouse unit — 150 m?, an exterior townhouse unit — 190 m?, and driveway — 44 m2,

The roadways within the subdivision are proposed with a two-lane urban type cross-section
consisting of 4.25 m-wide lanes with curb and gutter. The road network is associated with
approximately 7,585 m? of impervious surfaces.

For modelling purposes, roadways, driveways, and parking lots are considered to be ‘directly
connected’ impervious surfaces; half of rooftop surfaces are considered to be directly connected.
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Conveyance of on-site drainage within the development is proposed via a storm sewer system
and rear-yard ditching. The maijority of the development is proposed to drain via the storm sewer
system to a proposed SWM facility located within the northeastern portion of the subdivision.

The on-site storm sewer system will be designed with adequate capacity to convey site runoff
during the 5-year design storm event, at minimum. For storm events greater than the 5-year return
period, surcharging flows are proposed to be conveyed by the roadways as overland flow to the
SWNM facility. The configuration and sizing of the storm sewer system will be determined at the
detailed design stage.

The SWM facility, designed as a dry pond, is proposed to provide attenuation for site runoff, prior
to discharging to the existing swale’s outlet at the northeastern corner of the subject property.

The drainage of external lands to its existing outlet downstream of the subject property will be
facilitated through a new diversion ditch proposed along the western and northern boundaries of
the subject property. The existing on-site swale is proposed to be removed, and the new ditching
is proposed to intercept its flows at the southwestern corner of the subject property. The
residential lots along the north boundary are proposed with split drainage, and their rear-yard
areas are expected to drain to the diversion ditch. The diversion ditch will be designed to convey
the peak flow associated with the 100-year design storm event, at the minimum. The ditching is
proposed to outlet at the northeastern corner of the subdivision, downstream of the proposed
SWM facility’s outlet, and ultimately drain to Picton Bay. The conceptual design of the diversion
ditch is discussed further in Section 4.5.2.

The tributary area of the upstream external lands draining to the subject property are expected to
be generally maintained under post-development conditions.

4.0 Modelling Parameters
4.1 Design Criteria

Pre- and post-development drainage conditions are evaluated using the Stormwater Management
Hydrologic Model (SWMHYMO) software. This program is a complex hydrologic model used for
the simulation and management of stormwater runoff in small and large rural and urban areas.
SWMHYMO requires specific watershed parameters to determine hydrologic abstractions and
produce runoff hydrographs. The values of these parameters are determined based on the
characteristics of each catchment area.

4.2 Soil Conditions and SCS Curve Number

The soil type within the subject property is generally characterized as being Darlington Loam, as
per the Prince Edward County Soil Map (Ontario Soil Survey Report No. 10). Darlington Loam is
known to be of the Hydrologic Soil Group (HSG) ‘C'.
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The pre- and post-development conditions ground cover of the subject property and the relevant
adjacent lands, are characterized by SCS Curve Number values provided by MTO Design
Chart 1.09.

Under pre-development conditions, the ground cover is considered to be a combination of ‘Crop
and Other Improved Land’ and ‘Woodlots and Forests’, which are associated with SCS Curve
Number values of 82 and 71, respectively. Under post-development conditions, it is considered
to be ‘Crop and Other Improved Lands’ and associated with an SCS Curve Number of 82. The
impervious surfaces within the subject property are associated with an SCS Curve Number of 98.

As a requirement of the SWMHYMO modelling, the Modified Curve Number Method (Paul Wisner
& Associates, 1982) was applied to the designated Curve Number for their input into the
modelling.

Calculation of the composite Curve Number value for each catchment area, and their
corresponding Modified Curve Number value, is provided in Appendix B.

4.3 Rainfall Data

Based on Quinte Conservation guidelines, the following storm distributions are to be considered
for use in analysis: SCS Type II, AES, and Chicago. Based on the conservative SWM facility
storage volume requirements associated with the SCS Type Il distribution, it is employed for SWM
analysis using a 24-hour storm duration up to, and including the 100-year return period. The
100-year design storm event is also the Regional storm event for watersheds located within
Quinte Conservation’s jurisdiction. Intensity-Duration-Frequency (IDF) rainfall data for the site is
obtained using the MTO’s Online IDF Lookup Tool. This data is provided as Appendix C. The
rainfall depths used with the 24-hour SCS Type Il storm are summarized in Table 1 below.

Table 1: 24-hour Duration Rainfall Depths (mm)

Design Storm Event Return Period

2-year 5-year 10-year 25-year 50-year 100-year

57.6 74.4 86.4 100.8 112.8 122.4

4.4 Catchment Areas

For pre-development conditions modelling, the subject property is modelled as two (2) drainage
catchment, as described in Table 2 below and as shown in Figures No. 2 and 3. The SWMHYMO
Guide recommends that catchments with an impervious level of less than 20% are to be modelled
using the ‘Nash Hydrograph’ command. The pre-development development catchments are
modelled using the Nash Hydrograph command, which accounts for impervious levels through
composite SCS Curve Number values.
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Table 2: Pre-Development Conditions Catchments
c;t:;rg::t Catchment Description '?;2;‘ Impervi(i;ou)s Level
10 Subject Property 5.49 0
20 External Lands 8.80 0

For post-development conditions modelling, the development is modelled as four (4) drainage
catchments, as described in Table 3 below and shown in Figures No. 2 and 4. Catchments 101
and 202, are modelled using the ‘Standard Hydrograph’ command, while Catchment 201 is
modelled using the Nash Hydrograph command.

Table 3: Post-Development Conditions Catchments

Catchment N Area Impervious Level*
Number Catchment Description (ha) (%)
Portion of Subject Property 50
101 draining to SWM Facility 4.67 (37)
201 External Lands draining via 8.80 0

Diversion Ditch

Portion of Subject Property 0.83 41

202 draining via Diversion Ditch ' (22)

*Directly Connected imperviously level shown in parentheses under the Total Impervious Level.
Not Applicable for Nash Hydrograph method.

4.5 Modelling Results

The pre-development conditions SWMHYMO output files are provided as Appendix D. The post-
development conditions SWHYMO output files are provided as Appendix E.

Table 4 compares the pre- and post-development peak flow rates draining to the existing on-site
swale’s outlet location from the subject property.
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Table 4: Summary of Peak Flow Rates — Pre- and Post-Development Conditions

Return Frequency Pre-Development Peak Flows Post-Development Peak Flows

(years) (m?3/s) (m?3/s)

2 0.392 0.362

5 0.597 0.505

10 0.754 0.612

25 0.953 0.746

50 1.125 1.035

100 1.266 1.207

4.5.1 SWM Facility

The supporting Stage-Storage-Discharge calculations for the proposed SWM facility are provided
as Appendix F. The conceptual design of the proposed SWM facility is provided as Figure No. 5.

Table 5 below summarizes the capacity available at the various stages in the proposed SWM
facility and the capacity that is expected to be utilized during the various design storm events.

Table 5: Summary of SWM Facility Capacity

Available Cap.a.mty in SWM Capacity Utilized
Facility
Peak Active Peak Active
Elev. Elev.

Flow Volume (m) Flow Volume (m)

(m?3/s) (m?3) (m?3/s) (m?3)
T/G Outlet No. 1 0.000 0 95.00
2-yr storm 0.099 642 95.40
5-yr storm 0.113 968 95.48
10-yr storm 0.121 1,215 95.71
25-yr storm 0.131 1,524 95.87
T/G Outlet No. 2 0.133 1,591 95.90
50-yr storm 0.404 1,595 95.90
100-yr storm 0.412 1,681 95.94
T/ Emerg. OF Weir 0.440 2,018 96.10
T/ Bank 3.151 2,712 96.40
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As shown in Table 5, the maximum expected ponding level associated with the 100-year design
event is approximately 0.16 m lower than the SWM facility’s emergency overflow weir. Quinte
Conservation guidelines recommend that the future effects of climate change be considered in
SWM facility design by increasing its design storage capacity by 10%; approximately 20% of the
storage volume utilized during the 100-year design storm event is available above its maximum
ponding elevation.

4.5.2 Diversion Ditch

Catchments 201 and 202 are proposed to drain to the diversion ditch that will convey drainage
along the western and northern boundaries of the subject property. From post-development
modelling results, provided as Appendix E, the combined peak flow rate of the runoff draining
from Catchments 201 and 202, is expected to be approximately 0.807 m?/s during the 100-year
design storm event. Therefore, the diversion ditch should provide a minimum capacity of
0.807 m¥/s.

The typical geometry proposed for the diversion ditch, is conceptualized as follows:

e Bottom Width: 0.40 m

e Maximum Side Slopes: 3H:1V

¢ Minimum Longitudinal Slope: 0.5%
o Flow Depth: 0.60 m

Considering a Manning’s ‘n’ value of 0.035, the diversion ditch is expected to provide a minimum
flow capacity of approximately 1.234 m®/s; or, approximately 150% of the flow expected to drain
to it during the 100-year design storm event.

The number of right-angle flow path changes along the proposed diversion ditch is limited to the
greatest degree possible while also accommodating the proposed Draft Plan. To mitigate the
potential for erosion, riprap is proposed to be installed over filter fabric within the diversion ditch
at these locations. The full-flow velocity of the typical diversion ditch geometry is expected to be
approximately 0.9 m/s. Section WC-3 of the Ontario Ministry of Transportation’'s Highway
Drainage Design (HDD) Standards provides guidance for the sizing of riprap relative to velocity.
With reference to Section WC-3 of the HDD Standards, riprap having a nominal diameter of 100
mm is expected to protect against erosion for velocities < 2.0 m/s. Therefore, the riprap within the
right-angle flow path change locations is proposed to have a minimum nominal diameter of
100 mm.
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5.0 Stormwater Quality Treatment

Stormwater quality treatment for runoff discharging from the subject property under post-
development conditions, is proposed to be provided via an Qil-Grit Separator (OGS) unit installed
immediately upstream of the on-site storm sewer’s outlet to the SWM facility.

The parameters considered for the conceptual design of the OGS unit, and the resulting size, are
summarized in Table 6 below and supporting calculations are provided as Appendix G. The
sizing considers the minimum size of an OGS unit necessary to provide an 80% TSS removal
rate to 90% of the annual runoff volume for a ‘Fine’ particle size distribution.

Table 6: Summary of OGS Unit Sizing

Lands Tributary to OGS Unit Acceptable
Stormceptor OGS
Area Impervious Level Unit
Catchments (ha) (%)
101 4.67 50 EF-8

As identified in Table 6 above, the Stormceptor EF-8 model is expected to be an appropriate OGS
unit for the proposed application.

6.0 Erosion and Sedimentation Control

An erosion and sediment control strategy will be implemented as per the detailed engineering
drawing package in order to minimize the transfer of sediment off-site during construction. The
following measures will be incorporated into the strategy as required:

e Environmental fencing and straw bales
e Regular inspection of the erosion and sediment control devices

¢ Removal and disposal of the erosion and sediment control devices after the site has been
stabilized

e All exposed earth to be re-vegetated within thirty (30) days.
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Figures
Figure No. 1 Site Location Map
Figure No. 2 External Lands Drainage Plan
Figure No. 3 Pre-Development Conditions Drainage Plan
Figure No. 4 Post-Development Conditions Drainage Plan
Figure No. 5 SWM Facility Conceptual Design
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Appendix A
Draft Plan
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Appendix B
Modified Curve Number Calculations
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Fawcettville Subdivision

Picton, ON
Project No. 17533-1
September 2023

Catchment 10: Curve Number

Land Cover Type HSG Percentage (%) Curve Number
C
rop and Other Improved c 30 82
Land
Woodlots and Forests C 70 71
Composite 100 74
Catchment 10: Modified Curve Number
Rainfall Data Pre-modified Hydrologic Parameters
Gauging Station: MTO IDF Lookup Tool (Picton) CN: 74
100yr/24hr Rainfall Depth: 122.4 CN (AMC ) * 87
Initial Abstraction
Land Cover Type: Impervious Lawns Meadows Woods Composite
Land Cover (%): 0% 30% 0% 70% 100%
Initial Abstraction (mm) *: 2 5 8 10 8.5

Modfied Curve Number Procedure

Soil Storage (S): 37.95
Initial Abstraction (lA): 7.59
Direct Surface Runoff (Q): 86.28
Soil Storage (S*): 36.45
CN* (AMC I11): 87.45
CN* . 74
Notes

1) MTO Design Chart 1.10 to convert CN Moisture Conditions

2) MTO Stormwater Management Requiements for Land Development Proposals




Fawcettville Subdivision

Picton, ON

Project No. 17533-1
September 2023

Catchment 20/201: Curve Number

Land Cover Type HSG Percentage (%) Curve Number
Woodlots and Forests C 100 71
Composite 100 71
Catchment 20/201: Modified Curve Number
Rainfall Data Pre-modified Hydrologic Parameters
Gauging Station: MTO IDF Lookup Tool (Picton) CN: 71
100yr/24hr Rainfall Depth: 122.4 CN (AMC III) *: 85
Initial Abstraction
Land Cover Type: Impervious Lawns Meadows Woods Composite
Land Cover (%): 0% 0% 0% 100% 100%
Initial Abstraction (mm) 2 2 5 8 10 10.0

Modfied Curve Number Procedure

Soil Storage (S): 44.82
Initial Abstraction (lA): 8.96
Direct Surface Runoff (Q): 81.31
Soil Storage (S5*): 42.98
CN* (AMC Il1): 85.53
CN* ' 72
Notes

1) MTO Design Chart 1.10 to convert CN Moisture Conditions

2) MTO Stormwater Management Requiements for Land Development Proposals




Fawcettville Subdivision

Picton, ON

Project No. 17533-1
September 2023

Catchment 101/202: Curve Number

Land Cover Type HSG Percentage (%) Curve Number
C d Other | d
rop an er Improve c 100 82
Land
Composite 100 82
Catchment 101/202: Modified Curve Number
Rainfall Data Pre-modified Hydrologic Parameters
Gauging Station: MTO IDF Lookup Tool (Picton) CN: 82
100yr/24hr Rainfall Depth: 122.4 CN (AMC III) *: 92
Initial Abstraction
Land Cover Type: Impervious Lawns Meadows Woods Composite
Land Cover (%): 0% 100% 0% 0% 100%
Initial Abstraction (mm) 2 2 5 8 10 5.0

Modfied Curve Number Procedure

Soil Storage (S): 22.09
Initial Abstraction (lA): 4.42
Direct Surface Runoff (Q): 99.38
Soil Storage (S5*): 21.29
CN* (AMC Il1): 92.27
CN* ' 82
Notes

1) MTO Design Chart 1.10 to convert CN Moisture Conditions

2) MTO Stormwater Management Requiements for Land Development Proposals
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IDF Curve Lookup Tool
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Coefficient summary

IDF Curve: 44° 1" 15" N, 77° 8' 15" W (44.020833,-77.137500)
Retrieved: Mon, 03 Apr 2023 12:43:53 GMT

Data year: 2010

IDF curve year: 2023

Statistics

Rainfall intensity (mm hr'1)

Duration
2-yr
5-yr

10-yr

25-yr

50-yr

100-yr

Rainfall depth (mm)

Duration
2-yr
5-yr
10-yr
25-yr
50-yr

100-yr

Terms of Use

5-min
1211
160.3
186.4
218.8
2426
266.5

5-min
10.1
13.4
15.5
18.2
20.2
22.2

10-min
74.7
98.8
114.9
134.9
149.6
164.3

10-min
12.5
16.5
19.2
225
249
27.4

15-min
56.3
74.5
86.6
101.7
112.7
123.8

15-min
14.1
18.6
21.6
254
28.2
30.9

30-min
34.8
46.0
53.4
62.7
69.5
76.3

30-min
17.4
23.0
26.7
314
34.8
38.1

1-hr
21.5
28.4
33.0
38.7
42.9
471

1-hr
215
28.4
33.0
38.7
42.9
47 1

2-hr
13.3
17.5
20.3
23.9
26.4
29.0

2-hr
26.6
35.0
40.6
47.8
52.8
58.0

You agree to the Terms of Use of this site by reviewing, using, or interpreting these data.

Ontario Ministry of Transportation | Terms and Conditions | About

Last Modified: September 2016

6-hr
6.2

8.2

9.5

12.3
13.5

6-hr
37.2
49.2
57.0
66.6
73.8
81.0

12-hr
3.8
5.0
5.8
6.8
7.6
8.3

12-hr
45.6
60.0
69.6
81.6
91.2
99.6

24-hr
24
3.1
3.6
4.2
4.7
5.1

24-hr
57.6
74.4
86.4
100.8
112.8
122.4


https://idfcurves.mto.gov.on.ca/results_out.shtml?coords=44.020833,-77.1375&rt=2&ext=fcst&year1=2023
https://idfcurves.mto.gov.on.ca/results_out.shtml?coords=44.020833,-77.1375&rt=5&ext=fcst&year1=2023
https://idfcurves.mto.gov.on.ca/results_out.shtml?coords=44.020833,-77.1375&rt=10&ext=fcst&year1=2023
https://idfcurves.mto.gov.on.ca/results_out.shtml?coords=44.020833,-77.1375&rt=25&ext=fcst&year1=2023
https://idfcurves.mto.gov.on.ca/results_out.shtml?coords=44.020833,-77.1375&rt=50&ext=fcst&year1=2023
https://idfcurves.mto.gov.on.ca/results_out.shtml?coords=44.020833,-77.1375&rt=100&ext=fcst&year1=2023
https://idfcurves.mto.gov.on.ca/results_out.shtml?coords=44.020833,-77.1375&rt=2&ext=fcst&year1=2023
https://idfcurves.mto.gov.on.ca/results_out.shtml?coords=44.020833,-77.1375&rt=5&ext=fcst&year1=2023
https://idfcurves.mto.gov.on.ca/results_out.shtml?coords=44.020833,-77.1375&rt=10&ext=fcst&year1=2023
https://idfcurves.mto.gov.on.ca/results_out.shtml?coords=44.020833,-77.1375&rt=25&ext=fcst&year1=2023
https://idfcurves.mto.gov.on.ca/results_out.shtml?coords=44.020833,-77.1375&rt=50&ext=fcst&year1=2023
https://idfcurves.mto.gov.on.ca/results_out.shtml?coords=44.020833,-77.1375&rt=100&ext=fcst&year1=2023
https://idfcurves.mto.gov.on.ca/terms.shtml
http://www.mto.gov.on.ca/english/
https://idfcurves.mto.gov.on.ca/terms.shtml?coords=44.021526,-77.138817&ext=fcst&year1=2023
https://idfcurves.mto.gov.on.ca/database_status.shtml?coords=44.021526,-77.138817&ext=fcst&year1=2023
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SWMHYMO Modelling:
Pre-Development Conditions
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S WWW MMM H H YY MMMM O O 9 9 9 9 *# Project Name: [Fawcetteville] Project Number: [17533-1]
SSSSS WW W MMM HHHHH Y MMM O O ## 9 9 9 9 Ver 4.05 *# Date : 04-05-2023
S W W M M H H Y M M 0 0 9999 9999 Sept 2011 *# Modeller : [3B]
SSSSS WW M M H H Y M M 000 9 9 ========= *# Company : Ainley Group
9 9 9 9 # 2196493 *# License # : 2196493
StormWater Management HYdPOlOgiC Model 999 999 [ *#******************************************************************************
3k 3k sk >k >k ok 3k 3k ok ok ok >k >k ok 3k 3k sk ok ok ok >k ok sk sk ok ok sk ok ok ok ok sk ok ok sk >k ok ok ok sk ok ok sk ok ok ok ok sk sk ok sk >k ok ok sk sk sk ok sk >k ok ok ok ok ok ok sk >k ok ok ok ok ok ok ok ok okok ok | START | project dir‘: C:\UsePS\jeb\DeSktop\FAWCET~1\
3k 3k ok 3k 3k 3k 3k 3k 3k ok ok ok 3k 3k 3k 3k ok ok ok %k >k 3k 3k 3k ok ok kK k. SWMHYMO Ver/4.05 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok >k >k 3k 3k 3k %k %k %k >k >k 5k 3k k %k %k %k Xk k ok
¥rkkkxkxk A single event and continuous hydrologic simulation model ‘kx¥xkxkxx o Rainfall dir.: C:\Users\jeb\Desktop\FAWCET~1\
Hokokokokokokokok based on the principles of HYMO and its successors Fokokotokdokokok
koo ok ok OTTHYMO-83 and OTTHYMO-89. koo ok ok ok TZERO = .00 hrs on 0
3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok 3k 3k 5k 3k 3k 3k ok ok >k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k %k %k >k 3k 3k 3k 3k 3k 3k ok >k >k 3k 3k 3k 3k 3k ok >k >k >k 3k 3k 3k 3k >k >k 5k 3k 3k 3k %k %k %k >k >k >k 3k %k %k %k %k Xk k k k METOUT= 2 (output = METRIC)
Fdckkckokxk Distributed by: J.F. Sabourin and Associates Inc. Hokokotokokokokok NRUN = @01
koo ok ok Ottawa, Ontario: (613) 836-3884 koo dok ook NSTORM= 2]
HoRdd Rk K Gatineau, Quebec: (819) 243-6858 ot e e L L LR P P
Fokokokkkokokok E-Mail: swmhymo@jfsa.Com Fokok koK koK ok --
sk 3k ok ok ok 3k ok oK ok 3k ok oK ok 3k K oK ok 3k K oK ok 3k K oK ok 3k K oK ok 3k ok oK ok 3k ok oK ok 3k ok oK ok 3k oK oK ok 3k K ok ok 3k K ok ok 3k K ok ok 3k ok ok ok 3k ok ok ok 3 ok ok ok ok ok ok ko ok ok ko 00110002 - = = = = = = == mmm o m e e e e e
B L Bl S B A *
+++++++++ Licensed user: Ainley Gr\oup +++++++++ 3k %k >k 3k 3k 5k 5k 3k 3k 5k 5k >k 3k 3k 5k 5k >k 3k 3k 5k >k >k 3k 3k >k >k 3k 3k 5k >k >k 3k 3k >k >k 3k 3k 5k >k >k 3k 3k 5k >k >k %k 5k >k >k 3k 3k 5k > >k 3k 3k > > 3k 3k 5k > >k 3k % > 5% >k 3k 5 > % %k % >k %k *k k kk
FHHH Belleville SERIAL#:2196493 e *
B s T o O B L m S S B A * Pre-Development Conditions
3k 3k 3k 3k >k 5k 3k 3k 3k ok ok >k >k ok 3k 3k 3k ok ok >k >k ok sk sk ok ok 3k >k >k ok 3k 3k ok ok ok >k ok ok sk sk ok ok ok >k ok ok 3k sk ok ok ok >k >k ok sk ok ok ok sk >k ok ok ok sk ok ok %k >k ok ok ok ok ok ok %k k k ok ok * 24 Hour SCS Storms
HRAA A K ++++++ PROGRAM ARRAY DIMENSIONS ++++++ HAFAKAA K
kxR Rk Maximum value for ID numbers : 10 Hkk kR kK *
% ok ok >k ok ok ok ok k Max. number 0{ Painfall points: 105408 3k 3k ok ok k% ok ok ok 3k 3k sk >k >k >k ok 3k 3k ok ok ok >k ok ok 3k sk ok ok ok >k 3k ok ok sk ok ok sk ok ok ok ok sk ok ok sk >k ok ok ok sk sk ok sk >k ok ok sk sk sk ok sk >k ok ok ok sk ok ok sk ok ok ok ok sk ok ok sk >k ok ok ok ok ok ok sk kokok ok
Hkokok ok ok Max. number of flow points : 105408 ook ok ko k *
3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K >k 3K 3K 3K 3K 5K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K K 5K 3K 3K 3K 3K 3K K >k K 3K K K K K K K K K K K K K K K K K K * 2 Year Event
*
HAR ARk ok ok ok Kk ok Kok X DETAILED OUTPUT ook ok ok kR ok ok X | MASS STORM | Filename: C:\Users\jeb\Desktop\FAWCET~1\SCS.mst
3k 3k ok >k >k 5k 5k 3k 3k ok ok >k >k >k 5k 3k 3k ok ok >k >k >k 5k k k 3k ok >k >k >k 5k 3k k ok %k >k >k >k 5k %k 3k 3k >k >k >k >k 5k 3k %k 5k %k >k >k >k 5k k 3k 5k %k >k >k >k >k k %k %k %k >k >k >k >k %k %k %k %k *k >k k k | ptotal= 57.60 mm | Comments: SCS_II, 24-Hour Mass Curve
* DATE: 2023-09-14 TIME: 15:58:06 RUN COUNTER: 002108 e e e e
3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok K 3k 3k 3k 3k 3k 3k ok ok 3k 3k 3k 3k 3k 3k ok %k 3k 3k 3k 3k 3k ok 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k >k >k 5k 3k 3k %k %k %k >k >k 3k 3k %k %k %k %k Xk k k Duration of storm = 24.00 hrS
* Input filename: C:\Users\jeb\Desktop\FAWCET~1\Pre-Dev.dat * Mass curve time step = 15.00 min
* Qutput filename: C:\Users\jeb\Desktop\FAWCET~1\Pre-Dev.out * Selected storm time step = 15.00 min
* Summary filename: C:\Users\jeb\Desktop\FAWCET~1\Pre-Dev.sum * Volume of derived storm = 57.60 mm
* User comments: *
* 1: * TIME RAIN |  TIME RAIN |  TIME RAIN |  TIME RAIN
* 2 * hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
* 3 * .25 .634 | 6.25 1.152 | 12.25 8.294 | 18.25 1.037
3k 3k ok >k >k 5k 5k 3k 3k ok ok >k >k 5k 5k 3k 3k ok ok >k >k >k 5k 3k 3k 3k ok >k >k >k 5k k 3k ok 5k >k >k >k 5k k 3k 3k >k >k >k >k 5k 3k k 5k %k >k >k >k >k k 3k %k %k >k >k >k 5k k %k %k %k >k >k >k >k %k %k %k >k >k >k k k .50 .634 | 6.50 1.152 | 12.50 8.294 | 18.50 1.037
.75 .634 | 6.75 1.152 | 12.75 4.262 | 18.75 1.037
——————————————————————————————————————————————————————————————————————————————————— 1.00 .634 | 7.00 1.152 | 13.e00 4.262 | 19.00 1.037
-- 1.25 .634 | 7.25 1.152 | 13.25 .806 | 19.25 1.037




1.50 .634 | 7.5 1.152 | 13.50 .806 | 19.50 1.037 PEAK FLOW (cms)= .246 (i)
1.75 .634 | 7.75 1.152 | 13.75 4.723 | 19.75 1.037 TIME TO PEAK (hrs)=  12.571
2.00 .634 | 8.e0 1.152 | 14.e0 4.723 | 20.00 1.037 RUNOFF VOLUME (mm)=  25.599
2.25 .749 |  8.25 1.555 | 14.25 1.728 | 20.25 .691 TOTAL RAINFALL  (mm)=  57.600
2.50 .749 | 8.50 1.555 | 14.50 1.728 | 20.50 .691 RUNOFF COEFFICIENT = .444
2.75 .749 | 8.75 1.555 | 14.75 1.728 | 20.75 .691
3.00 .749 | 9.e@ 1.555 | 15.00 1.728 | 21.00 .691 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
3.25 .749 |  9.25 1.843 | 15.25 1.728 | 21.25 .691
3.50 .749 | 9.50 1.843 | 15.50 1.728 | 21.5@ 1= e et T L PR
3.75 .749 | 9.75 2.074 | 15.75 1.728 | 21.75 .691 --
4.00 .749 | 10.00 2.074 | 16.00 1.728 | 22.00 .691 00120005 - - - = = = = = = == o e e e e e e e eeeooen
4.25 .922 | 10.25 2.650 | 16.25 1.037 | 22.25 .691 --
4.50 .922 | 10.50 2.650 | 16.50 1.037 | 22.50 691 | e
4.75 .922 | 10.75 3.571 | 16.75 1.837 | 22.75 .691 | ADD HYD (Pre-Dev ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
5.00 .922 | 11.e0 3.571 | 17.e0 1.037 | 23.00 691 | e (ha) (cms)  (hrs)  (mm)  (cms)
5.25 .922 | 11.25 5.530 | 17.25 1.037 | 23.25 .691 ID1 01:10 5.49 .153  12.39 21.e3 .000
5.50 .922 | 11.5¢ 5.530 | 17.50 1.037 | 23.50 .691
5.75 .922 | 11.75 23.962 | 17.75 1.037 | 23.75 .691 +ID2 02:20 8.80 .246  12.57 25.60 .000
6.00 .922 | 12.00 63.590 | 18.00 1.037 | 24.00 .691
----------------------------------------------------------------------------------- SUM @3:Pre-Dev 14.29 .392  12.50 23.84 .000
00110003 - - - === == - s m e oo
.- NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB NASHYD | Area (ha)= 5.49  Curve Number  (CN)=74.00 | e e oo
| e1:10 DT= 2.00 | 1Ia (mm)=  2.500 # of Linear Res.(N)= 3.00 --
---------------------- U.H. Tp(hrs)= .480 00110006~ - === === = == === = === e e oo
Unlt Hyd Qpeak (cms)= '437 3k 3k ok >k >k >k 5k 3k 3k 3k ok ok >k >k 5k 5k 3k 3k ok ok >k >k >k 3k 3k 3k ok >k >k >k 5k 3k 3k 3k ok ok >k >k 5k k 3k 3k 3k >k >k >k 5k 3k 3k 3k 5k >k >k >k >k k 3k 3k >k >k >k >k >k 3k k %k %k %k >k >k >k 3k %k %k %k k >k k k k
*
PEAK FLOW (cms)= .153 (i) * 5 Year Event
TIME TO PEAK (hrs)=  12.393 *
RUNOFF VOLUME (mm)= 21.033 e
TOTAL RAINFALL (mm)= 57.600 | MASS STORM | Filename: C:\Users\jeb\Desktop\FAWCET~1\SCS.mst
RUNOFF COEFFICIENT = .365 | Ptotal= 74.40 mm | Comments: SCS-II, 24-Hour Mass Curve
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. Duration of storm = 24.00 hrs
Mass curve time step = 15.00 min
——————————————————————————————————————————————————————————————————————————————————— Selected storm time step = 15.00 min
-- Volume of derived storm =  74.40 mm
00110004 - - = == == = = === o e e oo
-- TIME RAIN |  TIME RAIN |  TIME RAIN |  TIME RAIN
—————————————————————— hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
| CALIB NASHYD | Area (ha)= 8.80 Curve Number  (CN)=80.00 .25 .818 | 6.25 1.488 | 12.25 10.714 | 18.25 1.339
| 02:20 DT= 2.00 | 1Ia (mm)=  2.500 # of Linear Res.(N)= 3.00 .50 .818 | 6.50 1.488 | 12.50 10.714 | 18.50 1.339
---------------------- U.H. Tp(hrs)= .650 .75 .818 | 6.75 1.488 | 12.75 5.506 | 18.75 1.339
1.00 .818 | 7.0 1.488 | 13.00 5.506 | 19.00 1.339
Unit Hyd Qpeak (cms)= .517 1.25 .818 | 7.25 1.488 | 13.25 1.e42 | 19.25 1.339
1.50 .818 | 7.50 1.488 | 13.50 1.042 | 19.50 1.339




1.75 .818 | 7.75 1.488 | 13.75 6.101 | 19.75 1.339 TIME TO PEAK (hrs)=  12.571
2.00 .818 | 8.00 1.488 | 14.00 6.101 | 20.00 1.339 RUNOFF VOLUME (mm)=  38.180
2.25 .967 | 8.25 2.009 | 14.25 2.232 | 20.25 .893 TOTAL RAINFALL  (mm)=  74.400
2.50 .967 | 8.50 2.009 | 14.50 2.232 | 20.50 .893 RUNOFF COEFFICIENT = .513
2.75 .967 | 8.75 2.009 | 14.75 2.232 | 20.75 .893
3.00 .967 | 9.00 2.009 | 15.00 2.232 | 21.00 .893 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
3.25 .967 | 9.25 2.381 | 15.25 2.232 | 21.25 .893
3.50 .967 | 9.5 2.381 | 15.50 2.232 | 21.50 L893 | e oo
3.75 .967 | 9.75 2.678 | 15.75 2.232 | 21.75 .893 --
4.00 .967 | 10.00 2.678 | 16.00 2.232 | 22.00 .893 00110009 - - = == == = = = m m e oo
4.25 1.190 | 10.25 3.422 | 16.25 1.339 | 22.25 .893 --
4.50 1.190 | 10.50 3.422 | 16.50 1.339 | 22.50 .893 | e
4.75 1.190 | 10.75 4.613 | 16.75 1.339 | 22.75 .893 | ADD HYD (Pre-Dev ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
5.00 1.190 | 11.00 4.613 | 17.0e0 1.339 | 23.00 .893 | e (ha) (cms)  (hrs)  (mm)  (cms)
5.25 1.190 | 11.25 7.142 | 17.25 1.339 | 23.25 .893 ID1 01:10 5.49 .237  12.39 32.08 .000
5.50 1.190 | 11.50 7.142 | 17.50 1.339 | 23.50 .893
5.75 1.19 | 11.75 30.950 | 17.75 1.339 | 23.75 .893 +ID2 02:20 8.80 .371  12.57 38.18 .000
6.00 1.190 | 12.00 82.138 | 18.00 1.339 | 24.00 .893
----------------------------------------------------------------------------------- SUM @3:Pre-Dev 14.29 .597 12.50 35.84 .000
00110007 - = = = === == === = e e oo
-- NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB NASHYD | Area (ha)= 5.49 Curve Number  (CN)=74.00 | e e
| e1:10 DT= 2.00 | Ia (mm)=  2.500 # of Linear Res.(N)= 3.00 --
---------------------- U.H. Tp(hrs)= .480 00110010~ - - == == = == e oo
Un1t Hyd Qpeak (cms)= .437 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok >k 3k 5k 3k 3k 3k ok %k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k 3k 3k 3k %k ok 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 5k 3k 3k 3k ok %k >k 3k 3k 3k 3k %k 3k %k >k 3k 5k 3k 3k %k %k %k >k >k >k 3k %k %k %k %k X k >k k
*
PEAK FLOW (cms)= .237 (1) * 10 Year Event
TIME TO PEAK (hrs)=  12.393 *
RUNOFF VOLUME (mm)= 32,081 e
TOTAL RAINFALL (mm)= 74.400 | MASS STORM | Filename: C:\Users\jeb\Desktop\FAWCET~1\SCS.mst
RUNOFF COEFFICIENT = .431 | Ptotal= 86.40 mm | Comments: SCS-II, 24-Hour Mass Curve
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. Duration of storm = 24.00 hrs
Mass curve time step = 15.00 min
——————————————————————————————————————————————————————————————————————————————————— Selected storm time step = 15.00 min
-- Volume of derived storm = 86.40 mm
00110008 - - - - - - = = - - e oo
-- TIME RAIN |  TIME RAIN |  TIME RAIN |  TIME RAIN
—————————————————————— hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
| CALIB NASHYD | Area (ha)= 8.80  Curve Number  (CN)=80.00 .25 .950 | 6.25 1.728 | 12.25 12.442 | 18.25 1.555
| @2:20 DT= 2.00 | 1Ia (mm)=  2.500 # of Linear Res.(N)= 3.00 .50 .950 | 6.50 1.728 | 12.50 12.442 | 18.50 1.555
---------------------- U.H. Tp(hrs)= .650 .75 .950 | 6.75 1.728 | 12.75 6.394 | 18.75 1.555
1.00 .950 | 7.0 1.728 | 13.00 6.394 | 19.00 1.555
Unit Hyd Qpeak (cms)= .517 1.25 .950 | 7.25 1.728 | 13.25 1.21@0 | 19.25 1.555
1.50 .950 | 7.5 1.728 | 13.50 1.210 | 19.50 1.555
PEAK FLOW (cms)= .371 (i) 1.75 .95 | 7.75 1.728 | 13.75 7.e85 | 19.75 1.555




2.00 .950 | 8.00 1.728 | 14.00 7.085 | 20.00 1.555
2.25 1.123 | 8.25 2.333 | 14.25 2.592 | 20.25 1.037
2.5 1.123 | 8.50 2.333 | 14.50 2.592 | 20.50 1.037
2.75 1.123 | 8.75 2.333 | 14.75 2.592 | 20.75 1.037
3.0 1.123 | 9.e0 2.333 | 15.00 2.592 | 21.00 1.037
3.25 1.123 | 9.25 2.765 | 15.25 2.592 | 21.25 1.037
3.5 1.123 | 9.50 2.765 | 15.50 2.592 | 21.50 1.037
3.75 1.123 | 9.75 3.11@ | 15.75 2.592 | 21.75 1.037
4.00 1.123 | 10.00 3.110 | 16.00 2.592 | 22.00 1.037
4.25 1.382 | 10.25 3.974 | 16.25 1.555 | 22.25 1.037
4.50 1.382 | 10.50 3.974 | 16.50 1.555 | 22.50 1.037
4.75 1.382 | 10.75 5.357 | 16.75 1.555 | 22.75 1.037
5.00 1.382 | 11.ee 5.357 | 17.e@ 1.555 | 23.00 1.037
5.25 1.382 | 11.25 8.294 | 17.25 1.555 | 23.25 1.037
5.50 1.382 | 11.50 8.294 | 17.50 1.555 | 23.50 1.037
5.75 1.382 | 11.75 35.942 | 17.75 1.555 | 23.75 1.037
6.00 1.382 | 12.00 95.386 | 18.00 1.555 | 24.00 1.037
0011001 d- === == mmm - o mmmnm s e oo
| CALIB NASHYD | Area (ha)= 5.49  Curve Number  (CN)=74.00
| e1:10 DT= 2.00 | 1Ia (mm)=  2.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .480
Unit Hyd Qpeak (cms)= .437
PEAK FLOW (cms)= .302 (i)
TIME TO PEAK (hrs)=  12.357
RUNOFF VOLUME (mm)= 40.655
TOTAL RAINFALL  (mm)=  86.400
RUNOFF COEFFICIENT = 471
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00110012~~~ = —mmm - mmmmm oo
| CALIB NASHYD | Area (ha)= 8.80 Curve Number  (CN)=80.00
| @2:20 DT= 2.00 | Ia (mm)=  2.500 # of Linear Res.(N)= 3.00
---------------------- U.H. Tp(hrs)= .650
Unit Hyd Qpeak (cms)= .517
PEAK FLOW (cms)= .466 (i)

TIME TO PEAK (hrs)= 12.571

RUNOFF VOLUME (mm)= 47.756
TOTAL RAINFALL (mm)= 86.400
RUNOFF COEFFICIENT = .553

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

001 10BL3 - = === == === = = m e e e e e e
| ADD HYD (Pre-Dev ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms)  (hrs)  (mm)  (cms)
ID1 e1:10 5.49 .302 12.36 40.66 .000
+ID2 02:20 8.80 .466 12.57 47.76 .000
SUM @3:Pre-Dev 14.29 .754 12.46 45.03 .000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

B0 10004 - - = = = - = - o o o oo

3k 3k 3k 3k >k >k ok 3k 3k 3k ok >k >k ok ok 3k 3k ok ok ok >k >k ok 3k 3k ok ok ok >k ok ok 3k ok ok ok ok >k ok ok sk sk ok ok >k >k ok ok sk sk ok ok sk >k ok ok sk ok ok ok ok >k ok ok sk ok ok ok >k >k ok ok ok ok ok ok %k k k ok ok
*

* 25 Year Event

| MASS STORM | Filename: C:\Users\jeb\Desktop\FAWCET~1\SCS.mst
| Ptotal=100.80 mm | Comments: SCS-II, 24-Hour Mass Curve
Duration of storm = 24.00 hrs
Mass curve time step = 15.00 min
Selected storm time step = 15.00 min
Volume of derived storm = 100.80 mm
TIME RAIN | TIME RAIN |  TIME RAIN |  TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.25 1.109 | 6.25 2.016 | 12.25 14.515 | 18.25 1.814
.50 1.109 | 6.50 2.016 | 12.50 14.515 | 18.50 1.814
.75 1.109 | 6.75 2.016 | 12.75 7.459 | 18.75 1.814
1.0 1.109 | 7.e0 2.016 | 13.00 7.459 | 19.00 1.814
1.25 1.109 | 7.25 2.016 | 13.25 1.411 | 19.25 1.814
1.50 1.109 | 7.5 2.016 | 13.50 1.411 | 19.50 1.814
1.75 1.109 | 7.75 2.016 | 13.75 8.266 | 19.75 1.814
2,60 1.109 | 8.00 2.016 | 14.00 8.266 | 20.00 1.814




2.25 1.310 | 8.25 2.722 | 14.25 3.024 | 20.25 1.210
2.50 1.310 | 8.50 2.722 | 14.50 3.024 | 20.50 1.210
2.75 1.310 | 8.75 2.722 | 14.75 3.024 | 20.75 1.210
3.0 1.310 | 9.0 2.722 | 15.00 3.024 | 21.00 1.210
3.25 1.310 | 9.25 3.226 | 15.25 3.024 | 21.25 1.210
3.50 1.310 | 9.50 3.226 | 15.50 3.024 | 21.50 1.210
3.75 1.31@ | 9.75 3.629 | 15.75 3.024 | 21.75 1.210
4.00 1.310 | 10.00 3.629 | 16.00 3.024 | 22.00 1.210
4.25 1.613 | 10.25 4.637 | 16.25 1.814 | 22.25 1.210
4.50 1.613 | 10.50 4.637 | 16.50 1.814 | 22.50 1.210
4.75 1.613 | 10.75 6.250 | 16.75 1.814 | 22.75 1.210
5.00 1.613 | 11.00 6.250 | 17.00 1.814 | 23.00 1.210
5.25 1.613 | 11.25 9.677 | 17.25 1.814 | 23.25 1.210
5.50 1.613 | 11.50 9.677 | 17.50 1.814 | 23.50 1.210
5.75 1.613 | 11.75 41.933 | 17.75 1.814 | 23.75 1.210
6.00 1.613 | 12.00 111.283 | 18.00 1.814 | 24.00 1.210
00110015 -~~~ — = —mmm - o mm oo
| CALIB NASHYD | Area (ha)= 5.49  Curve Number  (CN)=74.00
| e1:10 DT= 2.00 | Ia (mm)=  2.500 # of Linear Res.(N)= 3.00
---------------------- U.H. Tp(hrs)= .480
Unit Hyd Qpeak (cms)= .437
PEAK FLOW (cms)= .385 (i)
TIME TO PEAK (hrs)=  12.357
RUNOFF VOLUME (mm)= 51.524
TOTAL RAINFALL (mm)= 100.800
RUNOFF COEFFICIENT = .511
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00110016 === === == = = == e e oo
| CALIB NASHYD | Area (ha)= 8.80 Curve Number  (CN)=80.00
| 02:20 DT= 2.00 | Ia (mm)=  2.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .650
Unit Hyd Qpeak (cms)= .517
PEAK FLOW (cms)= .585 (i)

TIME TO PEAK (hrs)=  12.571
RUNOFF VOLUME (mm)= 59.721

TOTAL RAINFALL (mm)=100.800
RUNOFF COEFFICIENT = .592

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

2 < Ty
| ADD HYD (Pre-Dev ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
------------------------ (ha) (cms) (hrs) (mm) (cms)
ID1 e1:10 5.49 .385 12.36 51.52 .000
+ID2 02:20 8.80 .585 12.57 59.72 .000
SUM 03:Pre-Dev 14.29 .953 12.46 56.57 .000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

@011 @018 - - == === = - - o eooooooioooo-

stk ok ok sk ok sk sk sk s ok ok ok ok sk sk sk sk sk s ok ok ok sk sk sk sk sk sk sk sk ok ok ok sk sk sk skosk sk sk sk ok ok ok sk sk sk sk sk sk sk ok ok ok sk sk sk sk skosk sk sk ok ok sk sk sk sk sk ok sk ok o ok ok ok
*

* 50 Year Event

| MASS STORM | Filename: C:\Users\jeb\Desktop\FAWCET~1\SCS.mst
| Ptotal=112.80 mm | Comments: SCS-II, 24-Hour Mass Curve
Duration of storm = 24.00 hrs
Mass curve time step = 15.00 min
Selected storm time step = 15.00 min
Volume of derived storm = 112.80 mm
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.25 1.241 | 6.25 2.256 | 12.25 16.243 | 18.25 2.030
.50 1.241 | 6.50 2.256 | 12.50 16.243 | 18.50 2.030
.75 1.241 | 6.75 2.256 | 12.75 8.347 | 18.75 2.030
1.00 1.241 | 7.0 2.256 | 13.00 8.347 | 19.00 2.030
1.25 1.241 | 7.25 2.256 | 13.25 1.579 | 19.25 2.030
1.50 1.241 | 7.5 2.256 | 13.50 1.579 | 19.50 2.030
1.75 1.241 | 7.75 2.256 | 13.75 9.250 | 19.75 2.030
2.00 1.241 | 8.00 2.256 | 14.00 9.250 | 20.00 2.030
2.25 1.466 | 8.25 3.046 | 14.25 3.384 | 20.25 1.354




2.50 1.466 | 8.50 3.046 | 14.50 3.384 | 20.50 1.354 RUNOFF COEFFICIENT = .621
2.75 1.466 | 8.75 3.046 | 14.75 3.384 | 20.75 1.354
3.00 1.466 | 9.00 3.046 | 15.00 3.384 | 21.00 1.354 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
3.25 1.466 | 9.25 3.610 | 15.25 3.384 | 21.25 1.354
3.50  1.466 | 9.50 3.610 | 15.50 3.384 | 21.50 1.354 | e e
3.75 1.466 | 9.75 4.e61 | 15.75 3.384 | 21.75 1.354 --
4.00 1.466 | 10.00 4.061 | 16.00 3.384 | 22.00 1.354 0011002 L - - - === == e oo
4.25 1.805 | 10.25 5.189 | 16.25 2.030 | 22.25 1.354 --
4.50 1.805 | 10.50 5.189 | 16.50 2.030 | 22.50 1.354 | seeemeeeeeeeeoooo-
4.75 1.805 | 10.75 6.994 | 16.75 2.030 | 22.75 1.354 | ADD HYD (Pre-Dev ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
5.00 1.805 | 11.00 6.994 | 17.80 2.030 | 23.00 1.354 | mmmmmmeemeeeeeeeee- (ha) (cms)  (hrs)  (mm)  (cms)
5.25 1.805 | 11.25 10.829 | 17.25 2.030 | 23.25 1.354 ID1 01:10 5.49 .458 12.36 60.97 .000
5.50 1.805 | 11.50 10.829 | 17.50 2.030 | 23.50 1.354
5.75 1.805 | 11.75 46.925 | 17.75 2.030 | 23.75 1.354 +ID2 02:20 8.80 .687 12.57 70.00 .000
6.00 1.805 | 12.00 124.531 | 18.00 2.030 | 24.00 1.354
----------------------------------------------------------------------------------- SUM @3:Pre-Dev 14.29 1.125 12.46 66.53 .000
00110019~ - = === == === o m e e e eooeooeeoooo
-- NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB NASHYD | Area (ha)= 5.49 Curve Number  (CN)=74.00 | e e e
| o1:10 DT= 2.00 | Ia (mm)=  2.500 # of Linear Res.(N)= 3.00 --
---------------------- U.H. Tp(hrs)= .480 00110022 - - - - === e e eoooooooooo
Unit Hyd Qpeak (cms)= .437 sk sk 3k 3k 3k sk 5k ok 3k 3k ok 3k 3k 3k ok 3k sk sk ok 3k 3k 3k 3k 3k 3k ok ok 3k 3k ok 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k ok ok 3k 3k 3k 3k 3k 3k >k 3k 5k 3k 3k 3k 5k >k 3k 3k 5k >k 3k 3k 3k 3k 3k >k 3k 3k 3k >k ok % 3k ok %k k
*
PEAK FLOW (cms)= .458 (i) * 100 Year Event
TIME TO PEAK (hrs)=  12.357 *
RUNOFF VOLUME (mm)=  60.969 e
TOTAL RAINFALL (mm)=112.799 | MASS STORM | Filename: C:\Users\jeb\Desktop\FAWCET~1\SCS.mst
RUNOFF COEFFICIENT = .541 | Ptotal=122.40 mm | Comments: SCS-II, 24-Hour Mass Curve
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. Duration of storm = 24.00 hrs
Mass curve time step = 15.00 min
——————————————————————————————————————————————————————————————————————————————————— Selected storm time step = 15.00 min
-- Volume of derived storm = 122.40 mm
00110020~ - = === == = == === e e e oo
-- TIME RAIN |  TIME RAIN |  TIME RAIN |  TIME RAIN
—————————————————————— hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
| CALIB NASHYD | Area (ha)= 8.80  Curve Number  (CN)=80.00 .25 1.346 | 6.25 2.448 | 12.25 17.626 | 18.25 2.203
| @2:20 DT= 2.00 | 1Ia (mm)=  2.500 # of Linear Res.(N)= 3.00 .50 1.346 | 6.50 2.448 | 12.50 17.626 | 18.50 2.203
---------------------- U.H. Tp(hrs)= .650 .75 1.346 | 6.75 2.448 | 12.75 9.058 | 18.75 2.203
1.00 1.346 | 7.00 2.448 | 13.00 9.058 | 19.00 2.203
Unit Hyd Qpeak (cms)= .517 1.25 1.346 | 7.25 2.448 | 13.25 1.714 | 19.25 2.203
1.50 1.346 | 7.50 2.448 | 13.50 1.714 | 19.50 2.203
PEAK FLOW (cms)= .687 (i) 1.75 1.346 | 7.75 2.448 | 13.75 10.037 | 19.75 2.203
TIME TO PEAK (hrs)=  12.571 2.00 1.346 | 8.00 2.448 | 14.00 10.037 | 20.00 2.203
RUNOFF VOLUME (mm)=  70.000 2.25 1.591 | 8.25 3.305 | 14.25 3.672 | 20.25 1.469
TOTAL RAINFALL  (mm)= 112.799 2.50 1.591 | 8.50 3.305 | 14.50 3.672 | 20.50 1.469




2.75 1.591 | 8.75 3.305 | 14.75 3.672 | 20.75 1.469
3.0 1.591 | 9.0 3.305 | 15.00 3.672 | 21.00 1.469
3.25 1.591 | 9.25 3.917 | 15.25 3.672 | 21.25 1.469
3.5 1.591 | 9.5 3.917 | 15.50 3.672 | 21.50 1.469
3.75 1.591 | 9.75 4.406 | 15.75 3.672 | 21.75 1.469
4.00 1.591 | 10.00 4.406 | 16.00 3.672 | 22.00 1.469
4.25 1.958 | 10.25 5.630 | 16.25 2.203 | 22.25 1.469
4.50 1.958 | 10.50 5.630 | 16.50 2.203 | 22.50 1.469
4.75 1.958 | 10.75 7.589 | 16.75 2.203 | 22.75 1.469
5.00 1.958 | 11.e@ 7.589 | 17.00 2.203 | 23.00 1.469
5.25 1.958 | 11.25 11.750 | 17.25 2.203 | 23.25 1.469
5.50 1.958 | 11.50 11.750 | 17.50 2.203 | 23.50 1.469
5.75 1.958 | 11.75 50.918 | 17.75 2.203 | 23.75 1.469
6.00 1.958 | 12.00 135.130 | 18.00 2.203 | 24.00 1.469

00110023 === = = = = = = = = e

| CALIB NASHYD | Area (ha)= 5.49  Curve Number  (CN)=74.00

| e1:10 DT= 2.00 | 1Ia (mm)=  2.500 # of Linear Res.(N)= 3.00

—————————————————————— U.H. Tp(hrs)= .480

Unit Hyd Qpeak (cms)= .437
PEAK FLOW (cms)= .517 (i)

TIME TO PEAK (hrs)= 12.357
RUNOFF VOLUME (mm)= 68.738
TOTAL RAINFALL (mm)=122.400
RUNOFF COEFFICIENT = .562

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

@01 10024~ - = === == === = = e e e e e e
| CALIB NASHYD | Area (ha)= 8.80  Curve Number  (CN)=80.00
| 02:20 DT= 2.00 | 1Ia (mm)= 2.500 # of Linear Res.(N)= 3.00
---------------------- U.H. Tp(hrs)= .650

Unit Hyd Qpeak (cms)= .517

PEAK FLOW (cms)= .770 (i)

TIME TO PEAK (hrs)= 12.571
RUNOFF VOLUME (mm)= 78.386
TOTAL RAINFALL (mm)=122.400
RUNOFF COEFFICIENT = .640

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00110825~ - = = = = == == = = = = e e e e e n
| ADD HYD (Pre-Dev ) | ID: NHYD AREA QPEAK  TPEAK R.V. DWF
———————————————————————— (ha) (cms)  (hrs)  (mm)  (cms)
ID1 e1:10 5.49 .517 12.36 68.74 .000
+ID2 02:20 8.80 .770 12.57 78.39 .000
SUM @3:Pre-Dev 14.29 1.266 12.46 74.68 .000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

B0 10026~ - - = = = - = - S m oo

FINISH

3k 3k sk >k >k 3k ok 3k 3k ok ok ok ok ok ok 3k 3k ok ok ok ok ok ok sk sk ok ok ok ok ok ok 3k sk ok ok ok ok ok ok 3k ok ok ok >k >k ok 3k 3k ok ok ok ok ok ok 3k 3k 3k ok ok ok ok ok 3k k ok ok ok ok ok ok ok k ok ok ok ok kokk sk k ok ok
k%

WARNINGS / ERRORS / NOTES

Simulation ended on 2023-09-14 at 15:58:07




September 2023 Project No. 17533-1
Stormwater Management Report — Fawcettville Subdivision
Picton, ON

Appendix E

SWMHYMO Modelling:
Post-Development Conditions
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SSSSS W W M M H H Y Y M M 000 999 999 P ——— KK KKK SR oK R o KR KK K KK K K S R KKK oK 3K 3K oK oK S KKK KoK oK oK oK ok o R R KK KKK K SR o R KKK oK 3K oK oK oK K KKK KoK oK oK oK ok o K KK K
S WWW MMM H H YY MMMM O O 9 9 9 9 *# Project Name: [Fawcetteville] Project Number: [17533-1]
SSSSS WW W MMM HHHHH Y MMM O O ## 9 9 9 9 Ver 4.05 *# Date : 04-05-2023
S W W M M H H Y M M 0 0 9999 9999 Sept 2011 *# Modeller : [3B]
SSSSS WW M M H H Y M M 000 9 9 ========= *# Company : Ainley Group
9 9 9 9 # 2196493 *# License # : 2196493
StormWater Management HYdPOlOgiC Model 999 999 [ *#******************************************************************************
3k 3k sk >k >k ok 3k 3k ok ok ok >k >k ok 3k 3k sk ok ok ok >k ok sk sk ok ok sk ok ok ok ok sk ok ok sk >k ok ok ok sk ok ok sk ok ok ok ok sk sk ok sk >k ok ok sk sk sk ok sk >k ok ok ok ok ok ok sk >k ok ok ok ok ok ok ok ok okok ok | START | ppoject dir‘: C:\UsePS\jeb\DeSktop\FAWCET~1\
3k 3k ok 3k 3k 3k 3k 3k 3k ok ok ok 3k 3k 3k 3k ok ok ok %k >k 3k 3k 3k ok ok kK k. SWMHYMO Ver/4.05 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok >k >k 3k 3k 3k %k %k %k >k >k 5k 3k k %k %k %k Xk k ok
¥rkkkxkxk A single event and continuous hydrologic simulation model ‘kx¥xkxkxx o Rainfall dir.: C:\Users\jeb\Desktop\FAWCET~1\
Hokokokokokokokok based on the principles of HYMO and its successors Fokokotokdokokok
koo ok ok OTTHYMO-83 and OTTHYMO-89. koo ok ok ok TZERO = .00 hrs on 0
3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok 3k 3k 5k 3k 3k 3k ok ok >k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k %k %k >k 3k 3k 3k 3k 3k 3k ok >k >k 3k 3k 3k 3k 3k ok >k >k >k 3k 3k 3k 3k >k >k 5k 3k 3k 3k %k %k %k >k >k >k 3k %k %k %k %k Xk k k k METOUT= 2 (output = METRIC)
Fdckkckokxk Distributed by: J.F. Sabourin and Associates Inc. Hokokotokokokokok NRUN = @01
koo ok ok Ottawa, Ontario: (613) 836-3884 koo dok ook NSTORM= 2]
HoRdd Rk K Gatineau, Quebec: (819) 243-6858 ot e e L L LR P P
Fokokokkkokokok E-Mail: swmhymo@jfsa.Com Fokok koK koK ok --
3k 3k 3k >k >k ok 3k 3k ok ok ok >k >k ok 3k 3k 3k ok ok >k >k ok sk sk ok ok sk ok ok ok sk sk ok ok sk >k >k ok ok sk sk ok sk ok ok ok ok sk sk ok sk >k ok ok ok sk sk ok sk >k ok ok ok ok ok ok sk >k ok ok ok ok ok ok ok ok ok ok ok [N R 1 R e e e e e T P
B L Bl S B A *
+++++++++ Licensed user: Ainley Gr\oup +++++++++ 3k %k >k 3k 3k 5k 5k 3k 3k 5k 5k >k 3k 3k 5k 5k >k 3k 3k 5k >k >k 3k 3k >k >k 3k 3k 5k >k >k 3k 3k >k >k 3k 3k 5k >k >k 3k 3k 5k >k >k %k 5k >k >k 3k 3k 5k > >k 3k 3k > > 3k 3k 5k > >k 3k % > 5% >k 3k 5 > % %k % >k %k *k k kk
FHHH Belleville SERIAL#:2196493 e *
B s T o O B L m S S B A * Post-Development Conditions
3k 3k 3k 3k >k 5k 3k 3k 3k ok ok >k >k ok 3k 3k 3k ok ok >k >k ok sk sk ok ok 3k >k >k ok 3k 3k ok ok ok >k ok ok sk sk ok ok ok >k ok ok 3k sk ok ok ok >k >k ok sk ok ok ok sk >k ok ok ok sk ok ok %k >k ok ok ok ok ok ok %k k k ok ok * 24 Hour SCS Storms
HRAA A K ++++++ PROGRAM ARRAY DIMENSIONS ++++++ HAFAKAA K
kxR Rk Maximum value for ID numbers : 10 Hkk kR kK *
% ok ok >k ok ok ok ok k Max. numbep 0{ Painfall points: 105408 3k 3k ok ok k% ok ok ok 3k 3k sk >k >k >k ok 3k 3k ok ok ok >k ok ok 3k sk ok ok ok >k 3k ok ok sk ok ok sk ok ok ok ok sk ok ok sk >k ok ok ok sk sk ok sk >k ok ok sk sk sk ok sk >k ok ok ok sk ok ok sk ok ok ok ok sk ok ok sk >k ok ok ok ok ok ok sk kokok ok
Hkokok ok ok Max. number of flow points : 105408 ook ok ko k *
3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K >k 3K 3K 3K 3K 5K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K K 5K 3K 3K 3K 3K 3K K >k K 3K K K K K K K K K K K K K K K K K K * 2 Year Event
*
HAR ARk ok ok ok Kk ok Kok X DETAILED OUTPUT ook ok ok kR ok ok X | MASS STORM | Filename: C:\Users\jeb\Desktop\FAWCET~1\SCS.mst
3k 3k ok >k >k 5k 5k 3k 3k ok ok >k >k >k 5k 3k 3k ok ok >k >k >k 5k k k 3k ok >k >k >k 5k 3k k ok %k >k >k >k 5k %k 3k 3k >k >k >k >k 5k 3k %k 5k %k >k >k >k 5k k 3k 5k %k >k >k >k >k k %k %k %k >k >k >k >k %k %k %k %k *k >k k k | ptotal= 57.60 mm | Comments: SCS_II, 24-Hour Mass Curve
* DATE: 2023-09-14 TIME: 15:58:13 RUN COUNTER: 002109 e e e e
3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok K 3k 3k 3k 3k 3k 3k ok ok 3k 3k 3k 3k 3k 3k ok %k 3k 3k 3k 3k 3k ok 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k >k >k 5k 3k 3k %k %k %k >k >k 3k 3k %k %k %k %k Xk k k Duration of storm = 24.00 hrS
* Input filename: C:\Users\jeb\Desktop\FAWCET~1\Post-Dev.dat * Mass curve time step = 15.00 min
* Qutput filename: C:\Users\jeb\Desktop\FAWCET~1\Post-Dev.out * Selected storm time step = 15.00 min
* Summary filename: C:\Users\jeb\Desktop\FAWCET~1\Post-Dev.sum * Volume of derived storm = 57.60 mm
* User comments: *
* 1: * TIME RAIN |  TIME RAIN |  TIME RAIN |  TIME RAIN
* 2 * hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
* 3 * .25 .634 | 6.25 1.152 | 12.25 8.294 | 18.25 1.037
3k 3k ok >k >k 5k 5k 3k 3k ok ok >k >k 5k 5k 3k 3k ok ok >k >k >k 5k 3k 3k 3k ok >k >k >k 5k k 3k ok 5k >k >k >k 5k k 3k 3k >k >k >k >k 5k 3k k 5k %k >k >k >k >k k 3k %k %k >k >k >k 5k k %k %k %k >k >k >k >k %k %k %k >k >k >k k k .50 .634 | 6.50 1.152 | 12.50 8.294 | 18.50 1.037
.75 .634 | 6.75 1.152 | 12.75 4.262 | 18.75 1.037
——————————————————————————————————————————————————————————————————————————————————— 1.00 .634 | 7.00 1.152 | 13.e00 4.262 | 19.00 1.037
-- 1.25 .634 | 7.25 1.152 | 13.25 .806 | 19.25 1.037




1.50 .634 | 7.5 1.152 | 13.50 .806 | 19.50 1.037 THAN THE STORAGE COEFFICIENT.
1.75 .634 | 7.75 1.152 | 13.75 4.723 | 19.75 1.037 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
2.00 .634 | 8.e0 1.152 | 14.e0 4.723 | 20.00 1.037
2.25 .749 | 8.25 1.555 | 14.25 1.728 | 20.25 3 T e T T
2.50 .749 | 8.50 1.555 | 14.50 1.728 | 20.50 .691 --
2.75 .749 | 8.75 1.555 | 14.75 1.728 | 20.75 .691 00110004 - - = - - == = = = o e e oo
3.00 .749 | 9.0 1.555 | 15.00 1.728 | 21.00 .691 --
3.25 .749 |  9.25 1.843 | 15.25 1.728 | 21.25 691 | e
3.50 .749 | 9.50 1.843 | 15.50 1.728 | 21.5@ .691 | ROUTE RESERVOIR | Requested routing time step = 2.0 min.
3.75 .749 | 9.75 2.074 | 15.75 1.728 | 21.75 .691 | IN>e1:(101 )
4.00 .749 | 10.00 2.074 | 16.00 1.728 | 22.00 .691 | 0UT<@2:(SWM Po) | = OUTLFOW STORAGE TABLE
4.25 .922 | 10.25 2.650 | 16.25 1.037 | 22.25 691 | e OUTFLOW STORAGE | OUTFLOW STORAGE
4.50 .922 | 10.50 2.650 | 16.50 1.037 | 22.50 .691 (cms) (ha.m.) | (cms) (ha.m.)
4.75 .922 | 10.75 3.571 | 16.75 1.837 | 22.75 .691 .000 .0QPORE+00 | .127 .1388E+00
5.00 .922 | 11.e0 3.571 | 17.e0 1.037 | 23.00 .691 .071 .1510E-01 | .133  .1591E+00
5.25 .922 | 11.25 5.530 | 17.25 1.037 | 23.25 .691 .082 .3080E-01 | .404  .1592E+00
5.50 .922 | 11.50 5.530 | 17.50 1.037 | 23.50 .691 .091 .4720E-01 | .422 .1801E+00
5.75 .922 | 11.75 23.962 | 17.75 1.837 | 23.75 .691 .099 .6420E-01 | .440 .2018E+00
6.00 .922 | 12.00 63.590 | 18.00 1.037 | 24.00 .691 .107 .8180E-01 | .915 .2243E+00
.114 .1002E+00 | 1.846 .2474E+00
----------------------------------------------------------------------------------- .120  .1191E+00 | 3.151 .2712E+00
00110003 - - - === == - s m e oo ROUTING RESULTS AREA QPEAK TPEAK R.V.
T N e CE L L TR (ha) (cms) (hrs) (mm)
---------------------- INFLOW >01: (101 ) 4.67 .494 12.000 40.602
| CALIB STANDHYD | Area (ha)= 4.67 OUTFLOW<@2: (SWM Po) 4.67 .099 12.571 40.603
| e1:101 DT= 2.00 | Total Imp(%)= 50.00 Dir. Conn.(%)= 37.00
---------------------- PEAK  FLOW REDUCTION [Qout/Qin](%)= 20.060
IMPERVIOUS PERVIOUS (i) TIME SHIFT OF PEAK FLOW (min)= 34.29
Surface Area (ha)= 2.34 2.34 MAXIMUM STORAGE  USED (ha.m.)=.6422E-01
Dep. Storage (mm)= .60 2.50
Average Slope (%)= 2.00 2.00 e e e e oo
Length (m)= 176.00 37.00 --
Mannings n = .013 .250 001 10005 - - - - - = - - - - o mm o e e e oo eeee- oo
Max.eff.Inten.(mm/hr)= 63.59 50.94 | e
over (min) 4.29 12.86 | CALIB STANDHYD | Area (ha)= .83
Storage Coeff. (min)= 3.49 (ii) 12.31 (ii) | @3:202 DT= 2.00 | Total Imp(%)= 41.00 Dir. Conn.(%)= 22.00
Unit Hyd. Tpeak (min)= 4.29 12.86 | e
Unit Hyd. peak (cms)= .30 .09 IMPERVIOUS PERVIOUS (i)
*TOTALS* Surface Area (ha)= .34 .49
PEAK FLOW (cms)= .30 .22 .494 (iii) Dep. Storage (mm)= .60 2.50
TIME TO PEAK (hrs)= 12.00 12.11 12.000 Average Slope (%)= 2.00 2.00
RUNOFF VOLUME (mm)= 57.00 30.97 40.602 Length (m)= 74.00 37.00
TOTAL RAINFALL  (mm)= 57.60 57.60 57.600 Mannings n = .013 .250
RUNOFF COEFFICIENT = .99 .54 .705
Max.eff.Inten.(mm/hr)= 63.59 55.68
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: over (min) 2.14 10.71
CN* = 82.0 Ia = Dep. Storage (Above) Storage Coeff. (min)= 2.08 (ii) 10.59 (ii)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL Unit Hyd. Tpeak (min)= 2.14 10.71




Unit Hyd. peak (cms)= .51 .11
*TOTALS*
PEAK FLOW (cms)= .03 .05 .082 (iii) NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
TIME TO PEAK (hrs)= 12.00 12.07 12.000
RUNOFF VOLUME (mm)= 57.00 31.71 37.271 | e
TOTAL RAINFALL  (mm)= 57.60 57.60 57.600 --
RUNOFF COEFFICIENT = .99 .55 .647 L R e
*** WARNING: Storage Coefficient is smaller than DT! --
USE a smaller‘ DT or a lar‘ger‘ area. 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 5k 3k 3k %k ok ok 3k 3k 5k 3k 3k 3k 3k ok 3k 3k 3k 3k 3k 3k ok ok >k 3k 3k 3k 3k %k %k %k >k 3k 3k 3k 3k 3k 3k ok >k 3k 3k 3k 3k %k 3k %k >k >k 3k 3k 3k %k %k %k >k >k >k 3k %k %k %k %k >k k k k
*
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: * 5 Year Event
CN* = 82.0 Ia = Dep. Storage (Above) *
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL | emmmmmmoiioo e
THAN THE STORAGE COEFFICIENT. | MASS STORM | Filename: C:\Users\jeb\Desktop\FAWCET~1\SCS.mst
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. | Ptotal= 74.40 mm | Comments: SCS-II, 24-Hour Mass Curve
——————————————————————————————————————————————————————————————————————————————————— Duration of storm = 24.00 hrs
-- Mass curve time step = 15.00 min
00110006 - - - - - - - - — - m - m - m oo m o o o oo Selected storm time step = 15.00 min
-- Volume of derived storm = 74.40 mm
| CALIB NASHYD | Area (ha)= 8.80 Curve Number  (CN)=80.00 TIME RAIN |  TIME RAIN |  TIME RAIN |  TIME RAIN
| 04:201 DT= 2.00 | Ia (mm)=  2.500 # of Linear Res.(N)= 3.00 hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
---------------------- U.H. Tp(hrs)= .650 .25 .818 | 6.25 1.488 | 12.25 10.714 | 18.25 1.339
.50 .818 | 6.50 1.488 | 12.50 10.714 | 18.50 1.339
Unit Hyd Qpeak (cms)= .517 .75 .818 | 6.75 1.488 | 12.75 5.506 | 18.75 1.339
1.00 .818 | 7.0 1.488 | 13.00 5.506 | 19.00 1.339
PEAK FLOW (cms)= .246 (i) 1.25 .818 | 7.25 1.488 | 13.25 1.e42 | 19.25 1.339
TIME TO PEAK (hrs)=  12.571 1.50 .818 | 7.50 1.488 | 13.50 1.e42 | 19.50 1.339
RUNOFF VOLUME (mm)=  25.599 1.75 .818 | 7.75 1.488 | 13.75 6.101 | 19.75 1.339
TOTAL RAINFALL  (mm)=  57.600 2.00 .818 | 8.00 1.488 | 14.00 6.101 | 20.00 1.339
RUNOFF COEFFICIENT = .444 2.25 .967 | 8.25 2.009 | 14.25 2.232 | 20.25 .893
2.50 .967 | 8.50 2.009 | 14.50 2.232 | 20.50 .893
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 2.75 .967 | 8.75 2.009 | 14.75 2.232 | 20.75 .893
3.00 .967 | 9.e0 2.009 | 15.00 2.232 | 21.00 .893
----------------------------------------------------------------------------------- 3.25 .967 | 9.25 2.381 | 15.25 2.232 | 21.25 .893
-- 3.50 .967 | 9.50 2.381 | 15.50 2.232 | 21.50 .893
001 :0007 - === == === === == = e e e e oo 3.75 .967 | 9.75 2.678 | 15.75 2.232 | 21.75 .893
-- 4.00 .967 | 10.00 2.678 | 16.00 2.232 | 22.00 .893
------------------------ 4.25 1.190 | 10.25 3.422 | 16.25 1.339 | 22.25 .893
| ADD HYD (Post-Dev ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 4.50 1.190 | 10.50 3.422 | 16.50 1.339 | 22.50 .893
------------------------ (ha) (cms)  (hrs)  (mm)  (cms) 4.75 1.190 | 10.75 4.613 | 16.75 1.339 | 22.75 .893
ID1 02:SWM Pond 4.67 .099  12.57 40.60 .000 5.00 1.190 | 11.00 4.613 | 17.00 1.339 | 23.00 .893
5.25 1.190 | 11.25 7.142 | 17.25 1.339 | 23.25 .893
+ID2 03:202 .83 .082  12.00 37.27 .000 5.50 1.190 | 11.50 7.142 | 17.50 1.339 | 23.50 .893
5.75 1.190 | 11.75 30.950 | 17.75 1.339 | 23.75 .893
+ID3 04:201 8.80 .246  12.57 25.60 .000 6.00 1.190 | 12.00 82.138 | 18.00 1.339 | 24.00 .893
SUM @5:Post-Dev 14.30 .362  12.50 31.18 .000 --




[ e R e e e ROUTING RESULTS AREA QPEAK TPEAK R.V.
L N e EE P T TP (ha) (cms) (hrs) (mm)
—————————————————————— INFLOW >01: (101 ) 4.67 .715 12.000 55.624
| CALIB STANDHYD | Area (ha)= 4.67 OUTFLOW<@2: (SWM Po) 4.67 .113 12.607 55.624
| e1:101 DT= 2.00 | Total Imp(%)= 50.00 Dir. Conn.(%)= 37.00
---------------------- PEAK FLOW REDUCTION [Qout/Qin](%)= 15.768
IMPERVIOUS PERVIOUS (i) TIME SHIFT OF PEAK FLOW (min)= 36.43
Surface Area (ha)= 2.34 2.34 MAXIMUM STORAGE USED (ha.m.)=.9675E-01
Dep. Storage (mm)= .60 2.50
Average Slope (%)= 2.00 2,00 e e e e -
Length (m)= 176.00 37.00 --
Mannings n = .013 .250 0010010 - - - - - - - - - - - o oo oo o oo oo oo
Max.eff.Inten.(mm/hr)= 82.14 74.73 e
over (min) 2.14 10.71 | CALIB STANDHYD | Area (ha)= .83
Storage Coeff. (min)= 3.15 (ii) 10.72 (ii) | @3:202 DT= 2.00 | Total Imp(%)= 41.00 Dir. Conn.(%)= 22.00
Unit Hyd. Tpeak (min)= 2.14 10.72 e
Unit Hyd. peak (cms)= .39 .11 IMPERVIOUS PERVIOUS (i)
*TOTALS* Surface Area (ha)= .34 .49
PEAK FLOW (cms)= .39 .34 .715 (iii) Dep. Storage (mm)= .60 2.50
TIME TO PEAK (hrs)= 12.00 12.07 12.000 Average Slope (%)= 2.00 2.00
RUNOFF VOLUME (mm)= 73.80 44.95 55.624 Length (m)= 74.00 37.00
TOTAL RAINFALL (mm)= 74.40 74.40 74.400 Mannings n = .013 .250
RUNOFF COEFFICIENT = .99 .60 .748
Max.eff.Inten.(mm/hr)= 82.14 80.91
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: over (min) 2.14 8.57
CN* = 82.0 Ia = Dep. Storage (Above) Storage Coeff. (min)= 1.87 (ii) 9.20 (ii)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL Unit Hyd. Tpeak (min)= 2.14 8.57
THAN THE STORAGE COEFFICIENT. Unit Hyd. peak (cms)= .54 13
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. *TOTALS*
PEAK FLOW (cms)= .04 .08 .123 (iii)
----------------------------------------------------------------------------------- TIME TO PEAK (hrs)= 12.00 12.04 12.000
- RUNOFF VOLUME (mm)= 73.80 45.84 51.994
001:0010-----------m - e e e emeeeem—e———oee-e- TOTAL RAINFALL (mm)= 74.40 74.40 74.400
-- RUNOFF COEFFICIENT = .99 .62 .699
————————————————————— *** WARNING: Storage Coefficient is smaller than DT!
| ROUTE RESERVOIR | Requested routing time step = 2.0 min. Use a smaller DT or a larger area.
| IN>e1:(101 )
| OUT<@2:(SWM Po) ========= OUTLFOW STORAGE TABLE ========= (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
————————————————————— OUTFLOW STORAGE | OuTFLOW STORAGE CN* = 82.0 Ia = Dep. Storage (Above)
(cms) (ha.m.) | (cms) (ha.m.) (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
.000 .0000E+00 | .127 .1388E+00 THAN THE STORAGE COEFFICIENT.
.071 .151@E-01 | .133  .1591E+0@0 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
.082 .3080E-01 | .404 .1592E+00
.91 .4720E-01 | L4220 L18Q1E+00 e e
.099 .6420E-01 | .440 .2018E+00 --
.107 .8180E-01 | .915 .2243E+00 [ L R et e
.114 .1002E+00 | 1.846 .2474E+00 --
.120 .1191E+00 | 3.151 .2712e+00 | e e oo
| CALIB NASHYD | Area (ha)= 8.80  Curve Number  (CN)=80.00




| e4:201 DT= 2.00 | Ia (mm)=  2.500 # of Linear Res.(N)= 3.00 hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
---------------------- U.H. Tp(hrs)= .650 .25 .950 | 6.25 1.728 | 12.25 12.442 | 18.25 1.555
.50 .950 | 6.50 1.728 | 12.50 12.442 | 18.50 1.555
Unit Hyd Qpeak (cms)= .517 .75 .950 | 6.75 1.728 | 12.75 6.394 | 18.75 1.555
1.00 .950 | 7.0 1.728 | 13.00 6.394 | 19.00 1.555
PEAK FLOW (cms)= .371 (i) 1.25 .950 | 7.25 1.728 | 13.25 1.210 | 19.25 1.555
TIME TO PEAK (hrs)=  12.571 1.50 950 | 7.5 1.728 | 13.50 1.210 | 19.50 1.555
RUNOFF VOLUME (mm)=  38.180 1.75 .95 | 7.75 1.728 | 13.75 7.e85 | 19.75 1.555
TOTAL RAINFALL  (mm)=  74.400 2.00 .950 | 8.0 1.728 | 14.00 7.085 | 20.00 1.555
RUNOFF COEFFICIENT = .513 2.25 1.123 | 8.25 2.333 | 14.25 2.592 | 20.25 1.037
2.50 1.123 | 8.50 2.333 | 14.50 2.592 | 20.50 1.037
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 2.75 1.123 | 8.75 2.333 | 14.75 2.592 | 20.75 1.037
3.0 1.123 | 9.0 2.333 | 15.00 2.592 | 21.e0 1.037
----------------------------------------------------------------------------------- 3.25  1.123 | 9.25 2.765 | 15.25 2.592 | 21.25 1.037
-- 3.5 1.123 | 9.50 2.765 | 15.50 2.592 | 21.50 1.037
00110013~ - - == m - - oo n e oo 3.75 1.123 | 9.75 3.11@ | 15.75 2.592 | 21.75 1.037
-- 4.00 1.123 | 10.e0 3.110 | 16.00 2.592 | 22.00 1.037
------------------------ 4.25 1.382 | 10.25 3.974 | 16.25 1.555 | 22.25 1.037
| ADD HYD (Post-Dev ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 4.50 1.382 | 10.50 3.974 | 16.50 1.555 | 22.50 1.037
------------------------ (ha) (ems)  (hrs)  (mm)  (cms) 4.75 1.382 | 10.75 5.357 | 16.75 1.555 | 22.75 1.037
ID1 @2:SWM Pond 4.67 .113  12.61 55.62 .000 5.00 1.382 | 11.e@ 5.357 | 17.e@ 1.555 | 23.00 1.037
5.25 1.382 | 11.25 8.294 | 17.25 1.555 | 23.25 1.037
+ID2 03:202 .83 .123  12.00 51.99 .000 5.50 1.382 | 11.50 8.294 | 17.50 1.555 | 23.50 1.037
5.75 1.382 | 11.75 35.942 | 17.75 1.555 | 23.75 1.037
+ID3 04:201 8.80 .371  12.57 38.18 .000 6.00 1.382 | 12.00 95.386 | 18.00 1.555 | 24.00 1.037
SUM @5:Post-Dev 14.30 .505 12.50 44.68 .000 --
00110015 - - = === === s mn e e oo
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. e
| CALIB STANDHYD | Area (ha)= 4.67
----------------------------------------------------------------------------------- | e1:101 DT= 2.00 | Total Imp(%)= 50.00 Dir. Conn.(%)= 37.00
00110014~ = === = = === e e oo IMPERVIOUS PERVIOUS (i)
-- Surface Area (ha)= 2.34 2.34
3k 3k ok ok >k >k 5k 5k 3k 3k ok ok >k >k >k 5k 3k 3k ok k >k >k >k 5k 3k 3k 3k ok >k >k >k 5k 3k 3k 3k ok >k >k >k 5k k 3k 3k >k >k >k >k 5k k 3k 5k %k >k >k >k 5k 3k %k %k 5k >k >k >k >k k %k %k %k >k >k >k >k %k %k %k %k *k >k k k Dep' Stor‘age (mm)= '60 2'59
* Average Slope (%)= 2.00 2.00
* 10 Year Event Length (m)= 176.00 37.00
* Mannings n = .013 .250
| MASS STORM | Filename: C:\Users\jeb\Desktop\FAWCET~1\SCS.mst Max.eff.Inten.(mm/hr)= 95.39 91.54
| Ptotal= 86.40 mm | Comments: SCS-II, 24-Hour Mass Curve over (min) 2.14 10.71
———————————————————— Storage Coeff. (min)= 2.97 (ii) 9.95 (ii)
Duration of storm = 24.00 hrs Unit Hyd. Tpeak (min)= 2.14 10.71
Mass curve time step = 15.00 min Unit Hyd. peak (cms)= .41 .11
Selected storm time step = 15.00 min *TOTALS*
Volume of derived storm = 86.40 mm PEAK FLOW (cms)= .46 .43 .867 (iii)
TIME TO PEAK (hrs)= 12.00 12.07 12.000
TIME RAIN |  TIME RAIN |  TIME RAIN |  TIME RAIN RUNOFF VOLUME (mm)= 85.80 55.38 66.638




TOTAL RAINFALL (mm)= 86.40 86.40 86.400 Mannings n = .013 .250
RUNOFF COEFFICIENT = .99 .64 771
Max.eff.Inten.(mm/hr)= 95.39 98.72
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: over (min) 2.14 8.57
CN* = 82.0 Ia = Dep. Storage (Above) Storage Coeff. (min)= 1.77 (ii) 8.54 (ii)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL Unit Hyd. Tpeak (min)= 2.14 8.57
THAN THE STORAGE COEFFICIENT. Unit Hyd. peak (cms)= .56 .13
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. *TOTALS*
PEAK FLOW (cms)= .05 .11 .151 (iii)
——————————————————————————————————————————————————————————————————————————————————— TIME TO PEAK (hrs)= 12.00 12.04 12.000
-- RUNOFF VOLUME (mm)= 85.80 56.37 62.849
001:0016---------------- e e eeeeeeemeeeeeeeemeeeeeeoeo TOTAL RAINFALL (mm)= 86.40 86.40 86.400
- RUNOFF COEFFICIENT = .99 .65 .727
————————————————————— *** WARNING: Storage Coefficient is smaller than DT!
| ROUTE RESERVOIR | Requested routing time step = 2.0 min. Use a smaller DT or a larger area.
| IN>e1:(101 ) |
| 0UT<@2:(SWM Po) | ========= QUTLFOW STORAGE TABLE ========= (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
--------------------- OUTFLOW STORAGE | OuTFLOW STORAGE CN* = 82.0 Ia = Dep. Storage (Above)
(cms) (ha.m.) | (cms) (ha.m.) (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
.000 .000OE+00 | .127 .1388E+00 THAN THE STORAGE COEFFICIENT.
.071 .1510E-01 | .133  .1591E+00 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
.082 .3080E-01 | .404 .1592E+00
.091 .4720E-01 | B 1 b L L it
.099 .6420E-01 | .440 .2018E+00 --
.107 .8180E-01 | .915 .2243E+00 001:0018---------- - e e e e eeemeeeeeeeeme—eeeeee-eo
.114 .1002E+00 | 1.846 .2474E+00 --
.120 .1191E+00 | 3.151 .2712E+00 | mmmmeemeemmeeo—eoo--o-
| CALIB NASHYD | Area (ha)= 8.80 Curve Number  (CN)=80.00
ROUTING RESULTS AREA QPEAK TPEAK R.V. | e4:201 DT= 2.08 | 1Ia (mm)=  2.508 # of Linear Res.(N)= 3.00
———————————————————— (ha) (cms) (hrs) (mm) B e e U.H. Tp(hrs)= .650
INFLOW >01: (101 ) 4.67 .867 12.000 66.638
OUTFLOW<®2: (SWM Po) 4.67 .121 12.643 66.638 Unit Hyd Qpeak (cms)= .517
PEAK FLOW REDUCTION [Qout/Qin](%)= 13.939 PEAK FLOW (cms)= .466 (1)
TIME SHIFT OF PEAK FLOW (min)= 38.57 TIME TO PEAK (hrs)= 12.571
MAXIMUM STORAGE USED (ha.m.)=.1215E+00 RUNOFF VOLUME (mm)= 47.756
TOTAL RAINFALL (mm)= 86.400
----------------------------------------------------------------------------------- RUNOFF COEFFICIENT = .553
[ R (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB STANDHYD | Area (ha)= .83 --
| @3:202 DT= 2.00 | Total Imp(%)= 41.e8 Dir. Conn.(%)= 22.00 T TR R L
IMPERVIOUS PERVIOUS (i) | e
Surface Area (ha)= .34 .49 | ADD HYD (Post-Dev ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
Dep. Storage (mm)= .60 2.5 e e (ha) (cms) (hrs) (mm) (cms)
Average Slope (%)= 2.00 2.00 ID1 ©2:SWM Pond 4.67 .121 12.64 66.64 .000
Length (m)= 74.00 37.00




+ID2 03:202 .83 .151 12.00 62.85 .000 5.50 1.613 | 11.50 9.677 | 17.50 1.814 | 23.50 1.210
5.75 1.613 | 11.75 41.933 | 17.75 1.814 | 23.75 1.210
+ID3 04:201 8.80 .466  12.57 47.76 .000 6.00 1.613 | 12.00 111.283 | 18.00 1.814 | 24.00 1.210
SUM @5:Post-Dev 14.30 .612  12.50 54.80 .000 --
0011002 L - - - === == e oo
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. | e
| CALIB STANDHYD | Area (ha)= 4.67
----------------------------------------------------------------------------------- | o1:101 DT= 2.00 | Total Imp(%)= 50.00 Dir. Conn.(%)= 37.00
00110020~ - - === == === oo e oo IMPERVIOUS PERVIOUS (i)
-- Surface Area (ha)= 2.34 2.34
3k 3k >k 3k sk 5k ok ok sk sk ok ok sk sk ok ok >k sk sk sk ok sk 3k sk sk ok sk 3k sk ok ok 3k sk 5k ok sk 3k sk ok ok sk sk ok ok sk sk 5k sk >k sk 3k sk ok sk 3k sk 5k >k sk 3k sk ok ok sk 3k 5k ok >k 3k 3k ok >k k %k ok k %k sk k ok Dep. Stor‘age (mm)= .60 250
* Average Slope (%)= 2.00 2.00
* 25 Year Event Length (m)= 176.00 37.00
* Mannings n = .013 .250
| MASS STORM | Filename: C:\Users\jeb\Desktop\FAWCET~1\SCS.mst Max.eff.Inten.(mm/hr)= 111.28 113.21
| Ptotal=100.80 mm | Comments: SCS-II, 24-Hour Mass Curve over (min) 2.14 8.57
-------------------- Storage Coeff. (min)= 2.79 (ii) 9.20 (ii)
Duration of storm = 24.00 hrs Unit Hyd. Tpeak (min)= 2.14 8.57
Mass curve time step = 15.00 min Unit Hyd. peak (cms)= .42 .13
Selected storm time step = 15.00 min *TOTALS*
Volume of derived storm = 100.80 mm PEAK FLOW (cms)= .53 .57 1.085 (iii)
TIME TO PEAK (hrs)= 12.00 12.04 12.000
TIME RAIN |  TIME RAIN |  TIME RAIN | TIME RAIN RUNOFF VOLUME (mm)= 100.20 68.25 80.072
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr TOTAL RAINFALL  (mm)= 100.80 100.80 100.800
.25 1.109 | 6.25 2.016 | 12.25 14.515 | 18.25 1.814 RUNOFF COEFFICIENT = .99 .68 .794
50 1.109 | 6.50 2.016 | 12.50 14.515 | 18.50 1.814
.75 1.109 | 6.75 2.016 | 12.75 7.459 | 18.75 1.814 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1.00 1.109 | 7.00 2.016 | 13.e0 7.459 | 19.00 1.814 CN* = 82.0 Ia = Dep. Storage (Above)
1.25 1.109 | 7.25 2.016 | 13.25 1.411 | 19.25 1.814 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1.5 1.1@9 | 7.50 2.016 | 13.50 1.411 | 19.50 1.814 THAN THE STORAGE COEFFICIENT.
1.75 1.1e9 | 7.75 2.016 | 13.75 8.266 | 19.75 1.814 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
2.00 1.109 | 8.00 2.016 | 14.00 8.266 | 20.00 1.814
2.25 1.310 | 8.25 2.722 | 14.25 3.024 | 20.25 1.21@0 | e e
2.50 1.310 | 8.50 2.722 | 14.50 3.024 | 20.50 1.210 --
2.75 1.310 | 8.75 2.722 | 14.75 3.024 | 20.75 1.210 00110022 - - - === = - oo
3.0 1.3106 | 9.0 2.722 | 15.00 3.024 | 21.00 1.210 --
3.25 1.310 | 9.25 3.226 | 15.25 3.024 | 21.25 1.21@ | meeeeeeemeeeeeeoo-
3.50 1.310 | 9.50 3.226 | 15.50 3.024 | 21.50 1.210 | ROUTE RESERVOIR | Requested routing time step = 2.0 min.
3.75 1.310 | 9.75 3.629 | 15.75 3.024 | 21.75 1.210 | IN>e1:(101 )
4.00 1.310 | 10.00 3.629 | 16.00 3.024 | 22.00 1.210 | OUT<@2:(SWM Po) | OUTLFOW STORAGE TABLE
4.25 1.613 | 10.25 4.637 | 16.25 1.814 | 22.25 1.21@6 | eeemmmeeeemeeeeoooooo OUTFLOW STORAGE | OUTFLOW STORAGE
4.50 1.613 | 10.50 4.637 | 16.50 1.814 | 22.50 1.210 (cms) (ha.m.) | (cms) (ha.m.)
4.75 1.613 | 10.75 6.250 | 16.75 1.814 | 22.75 1.21@ .000 .000RE+00 | .127 .1388E+00
5.00 1.613 | 11.e0 6.250 | 17.e0 1.814 | 23.00 1.210 .071 .1510E-01 | .133  .1591E+00
5.25 1.613 | 11.25 9.677 | 17.25 1.814 | 23.25 1.210 .082 .3080E-01 | .404  .1592E+00




.091 .4720E-01 | L4220 J1801E+00 | e e e e e e e e e e e e e e e e e e oo
.099 .6420E-01 | .440 .2018E+00 --
.107 .8180E-01 | .915 .2243E+00 [ R
.114 .1002E+00 | 1.846 .2474E+00 --
.120  .1191E+00 | 3.151 .2712E+00 | eeeeememmmmeeeeeoeeen
| CALIB NASHYD | Area (ha)= 8.80 Curve Number  (CN)=80.00
ROUTING RESULTS AREA QPEAK TPEAK R.V. | e4:201 DT= 2.00 | 1Ia (mm)=  2.500 # of Linear Res.(N)= 3.00
-------------------- (ha) (cms) (hrs) (mm) B e U.H. Tp(hrs)= .650
INFLOW >01: (101 ) 4.67 1.085 12.000 80.072
OUTFLOW<@2: (SWM Po) 4.67 .131 12.643 80.072 Unit Hyd Qpeak (cms)= .517
PEAK  FLOW REDUCTION [Qout/Qin](%)= 12.077 PEAK FLOW (cms)= .585 (i)
TIME SHIFT OF PEAK FLOW (min)= 38.57 TIME TO PEAK (hrs)= 12.571
MAXIMUM STORAGE USED (ha.m.)=.1524E+00 RUNOFF VOLUME (mm)= 59.721
TOTAL RAINFALL (mm)= 100.800
——————————————————————————————————————————————————————————————————————————————————— RUNOFF COEFFICIENT = .592
001 :0023------ - mmm s mm oo e e e e e e e e oo oo (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB STANDHYD | Area (ha)= .83 --
| @3:202 DT= 2.00 | Total Imp(%)= 41.00 Dir. Conn.(%)= 22.00 00150025 - - == = = == === m oo e eeeeeemmeeeoooooo
IMPERVIOUS PERVIOUS (i) | e
Surface Area (ha)= .34 .49 | ADD HYD (Post-Dev ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
Dep. Storage (mm)= .60 2.5 e (ha) (cms) (hrs) (mm) (cms)
Average Slope (%)= 2.00 2.00 ID1 02:SWM Pond 4.67 .131 12.64 80.07 .000
Length (m)= 74.00 37.00
Mannings n = .013 .250 +ID2 03:202 .83 .186 12.00 76.13 .000
Max.eff.Inten.(mm/hr)= 111.28 120.34 +ID3 04:201 8.80 .585 12.57 59.72 .000
over (min) 2.14 8.57
Storage Coeff. (min)= 1.66 (ii) 7.91 (ii)
Unit Hyd. Tpeak (min)= 2.14 8.57 SUM 05:Post-Dev 14.30 .746 12.50 67.32 .000
Unit Hyd. peak (cms)= .57 .14
*TOTALS*
PEAK FLOW (cms)= .06 .13 .186 (iii) NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
TIME TO PEAK (hrs)= 12.00 12.04 12.000
RUNOFF VOLUME (mm)= 100.20 69.34 4 L~ e e L L
TOTAL RAINFALL (mm)= 100.80 100.80 100.800 --
RUNOFF COEFFICIENT = .99 .69 .755 001 :0026-- - - - - - oo oo e o——o----
*** WARNING: Storage Coefficient is smaller than DT! --
Use a Smallef‘ DT or a largep area. 3k 3k ok >k >k 3k 5k 3k 3k 3k ok ok >k 3k 5k 3k 3k 3k ok ok >k 3k 5k k 3k 3k ok ok >k >k 5k k 3k 3k ok >k >k >k 5k 3k 3k 3k 3k >k >k >k 5k 3k 3k 3k ok >k >k >k >k k sk 3k 3k >k >k >k >k 3k k %k 5k %k >k >k >k 3k %k %k %k %k >k k k k
*
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: * 50 Year Event
CN* = 82.0 Ia = Dep. Storage (Above) *
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL | e
THAN THE STORAGE COEFFICIENT. | MASS STORM | Filename: C:\Users\jeb\Desktop\FAWCET~1\SCS.mst
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. | Ptotal=112.80 mm | Comments: SCS-II, 24-Hour Mass Curve




Duration of storm = 24.00 hrs Unit Hyd. Tpeak (min)= 2.14 8.57
Mass curve time step = 15.00 min Unit Hyd. peak (cms)= .44 .13
Selected storm time step = 15.00 min *TOTALS*
Volume of derived storm = 112.80 mm PEAK FLOW (cms)= .60 .67 1.248 (iii)
TIME TO PEAK (hrs)= 12.00 12.04 12.000
TIME RAIN |  TIME RAIN |  TIME RAIN |  TIME RAIN RUNOFF VOLUME (mm)= 112.20 79.19 91.405
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr TOTAL RAINFALL  (mm)= 112.80 112.80 112.799
.25 1.241 | 6.25 2.256 | 12.25 16.243 | 18.25 2.030 RUNOFF COEFFICIENT = .99 .70 .810
.50 1.241 | 6.50 2.256 | 12.50 16.243 | 18.50 2.030
.75 1.241 | 6.75 2.256 | 12.75 8.347 | 18.75 2.030 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1.00 1.241 | 7.0 2.256 | 13.00 8.347 | 19.00 2.030 CN* = 82.0 Ia = Dep. Storage (Above)
1.25 1.241 | 7.25 2.256 | 13.25 1.579 | 19.25 2.030 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1.5 1.241 | 7.50 2.256 | 13.5@ 1.579 | 19.50 2.030 THAN THE STORAGE COEFFICIENT.
1.75 1.241 | 7.75 2.256 | 13.75 9.250 | 19.75 2.030 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
2.00 1.241 | 8.0 2.256 | 14.00 9.250 | 20.00 2.030
2.25 1.466 | 8.25 3.046 | 14.25 3.384 | 20.25 1.354 | e e oo
2.50 1.466 | 8.50 3.046 | 14.50 3.384 | 20.50 1.354 --
2.75 1.466 | 8.75 3.046 | 14.75 3.384 | 20.75 1.354 00130028 - - === = === === === e e e oo
3.00 1.466 | 9.00 3.046 | 15.00 3.384 | 21.00 1.354 --
3.25 1.466 | 9.25 3.610 | 15.25 3.384 | 21.25 1.354 | emmmmmeeeoomeeoooooo
3.50 1.466 | 9.50 3.610 | 15.50 3.384 | 21.50 1.354 | ROUTE RESERVOIR | Requested routing time step = 2.0 min.
3.75 1.466 | 9.75 4.061 | 15.75 3.384 | 21.75 1.354 | IN>e1:(101 )
4.00 1.466 | 10.00 4.061 | 16.00 3.384 | 22.00 1.354 | 0UT<@2:(SWM Po) ========= OUTLFOW STORAGE TABLE =========
4.25 1.805 | 10.25 5.189 | 16.25 2.030 | 22.25 1.354 | e OUTFLOW STORAGE | OUTFLOW STORAGE
4.50 1.805 | 10.50 5.189 | 16.50 2.030 | 22.50 1.354 (cms) (ha.m.) | (cms) (ha.m.)
4.75 1.805 | 10.75 6.994 | 16.75 2.030 | 22.75 1.354 .000 .0000E+00 | .127 .1388E+00
5.00 1.805 | 11.00 6.994 | 17.e0 2.030 | 23.00 1.354 .071 .1510E-01 | .133  .1591E+00
5.25 1.805 | 11.25 10.829 | 17.25 2.030 | 23.25 1.354 .082 .3080E-01 | .404 .1592E+00
5.50 1.805 | 11.50 10.829 | 17.50 2.030 | 23.50 1.354 .091 .4720E-01 | .422  .1801E+00
5.75 1.8e5 | 11.75 46.925 | 17.75 2.030 | 23.75 1.354 .099 .6420E-01 | .440 .2018E+00
6.00 1.805 | 12.00 124.531 | 18.00 2.030 | 24.00 1.354 .107 .8180E-01 | .915 .2243E+00
.114 .1002E+00 | 1.846 .2474E+00
----------------------------------------------------------------------------------- .120  .1191E+00 | 3.151 .2712E+00
00110027 = = = === == === e e e e oo ROUTING RESULTS AREA QPEAK TPEAK R.V.
e e e T T e (ha) (cms) (hrs) (mm)
---------------------- INFLOW >01: (101 ) 4.67 1.248 12.000 91.405
| CALIB STANDHYD | Area (ha)= 4.67 OUTFLOW<@2: (SWM Po) 4.67 .404 12.250 91.405
| e1:101 DT= 2.00 | Total Imp(%)= 50.00 Dir. Conn.(%)= 37.00
---------------------- PEAK  FLOW REDUCTION [Qout/Qin](%)=  32.366
IMPERVIOUS PERVIOUS (i) TIME SHIFT OF PEAK FLOW (min)= 15.00
Surface Area (ha)= 2.34 2.34 MAXIMUM STORAGE  USED (ha.m.)=.1595E+00
Dep. Storage (mm)= .60 2.50
Average Slope (%)= 2.00 2.00 e e e e e -
Length (m)= 176.00 37.00 --
Mannings n = .013 .250 001:0029--- -~ e e e e e m e me—e e — oo
Max.eff.Inten.(mm/hr)= 124.53 13e.47 e
over (min) 2.14 8.57 | CALIB STANDHYD | Area (ha)= .83
Storage Coeff. (min)= 2.67 (ii) 8.72 (ii) | @3:202 DT= 2.00 | Total Imp(%)= 41.00 Dir. Conn.(%)= 22.00




IMPERVIOUS PERVIOUS (i) | e

Surface Area (ha)= .34 .49 | ADD HYD (Post-Dev ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
Dep. Storage (mm)= .60 2.5 e (ha) (cms) (hrs) (mm) (cms)
Average Slope (%)= 2.00 2.00 ID1 ©2:SWM Pond 4.67 .404  12.25 91.40 .000
Length (m)= 74.00 37.00
Mannings n = .013 .250 +ID2 03:202 .83 .222 12.00 87.36 .000
Max.eff.Inten.(mm/hr)= 124.53 139.62 +ID3 04:201 8.80 .687 12.57 70.00 .000

over (min) 2.14 6.43
Storage Coeff. (min)= 1.59 (ii) 7.48 (ii)
Unit Hyd. Tpeak (min)= 2.14 6.43 SUM @5:Post-Dev 14.30 1.035 12.25 78.00 .000
Unit Hyd. peak (cms)= .59 .16

*TOTALS*

PEAK FLOW (cms)= .06 .16 .222 (iii) NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
TIME TO PEAK (hrs)= 12.00 12.00 12.000
RUNOFF VOLUME (mm)= 112.20 80.35 L2721 e
TOTAL RAINFALL (mm)= 112.80 112.80 112.799 --
RUNOFF COEFFICIENT = 99 71 774 001:0032----------mm e e eeeeeemeeeeemeee—eeeeeoo

*** WARNING: Storage Coefficient is smaller than DT!

Use a Smaller‘ DT or a 1ar\ger\ area. 3k 3k sk >k >k >k ok 3k 3k 3k ok ok >k ok ok 3k sk ok ok ok >k ok ok ok ok ok ok sk >k ok ok sk sk sk ok sk >k ok ok ok sk sk ok sk >k ok ok sk sk ok ok sk ok ok ok ok sk ok ok sk >k ok ok ok ok ok ok sk ok ok ok ok ok ok ok sk kokok ok

*

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: * 100 Year Event
CN* = 82.0 Ia = Dep. Storage (Above) *
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL | e
THAN THE STORAGE COEFFICIENT. | MASS STORM | Filename: C:\Users\jeb\Desktop\FAWCET~1\SCS.mst
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. | Ptotal=122.40 mm | Comments: SCS-II, 24-Hour Mass Curve

——————————————————————————————————————————————————————————————————————————————————— Duration of storm = 24.00 hrs

-- Mass curve time step = 15.00 min

00110030 - - - - - - - - - - - oo oo o o oo Selected storm time step = 15.00 min

-- Volume of derived storm = 122.40 mm
| CALIB NASHYD | Area (ha)= 8.80  Curve Number  (CN)=80.00 TIME RAIN |  TIME RAIN |  TIME RAIN | TIME RAIN
| e4:201 DT= 2.00 | 1Ia (mm)=  2.500 # of Linear Res.(N)= 3.00 hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
---------------------- U.H. Tp(hrs)= .650 .25 1.346 | 6.25 2.448 | 12.25 17.626 | 18.25 2.203
.50 1.346 | 6.50 2.448 | 12.50 17.626 | 18.50 2.203
Unit Hyd Qpeak (cms)= .517 .75 1.346 | 6.75 2.448 | 12.75 9.e58 | 18.75 2.203
1.00 1.346 | 7.00 2.448 | 13.00 9.058 | 19.00 2.203
PEAK FLOW (cms)= .687 (i) 1.25 1.346 | 7.25 2.448 | 13.25 1.714 | 19.25 2.203
TIME TO PEAK (hrs)=  12.571 1.50 1.346 | 7.50 2.448 | 13.50 1.714 | 19.50 2.203
RUNOFF VOLUME (mm)=  70.000 1.75 1.346 | 7.75 2.448 | 13.75 10.037 | 19.75 2.203
TOTAL RAINFALL  (mm)= 112.799 2.00 1.346 | 8.00 2.448 | 14.00 10.037 | 20.00 2.203
RUNOFF COEFFICIENT = .621 2.25 1.591 | 8.25 3.305 | 14.25 3.672 | 20.25 1.469
2.50 1.591 | 8.50 3.305 | 14.50 3.672 | 20.50 1.469
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 2.75 1.591 | 8.75 3.305 | 14.75 3.672 | 20.75 1.469
3.0 1.591 | 9.0 3.305 | 15.00 3.672 | 21.00 1.469
----------------------------------------------------------------------------------- 3.25 1.591 | 9.25 3.917 | 15.25 3.672 | 21.25 1.469
-- 3.50 1.591 | 9.50 3.917 | 15.50 3.672 | 21.50 1.469
0011003 L - - - == m - oo o oo 3.75 1.591 | 9.75 4.406 | 15.75 3.672 | 21.75 1.469




4.00 1.591 | 10.00 4.406 | 16.00 3.672 | 22.00 1.469 | OUT<@2:(SWM Po) | = OUTLFOW STORAGE TABLE == ==
4.25 1.958 | 10.25 5.630 | 16.25 2.203 | 22.25 1.469 | eeemmmmeeeeeeeeeeae- OUTFLOW STORAGE | OUTFLOW STORAGE
4.50 1.958 | 10.50 5.630 | 16.50 2.203 | 22.50 1.469 (cms) (ha.m.) | (cms) (ha.m.)
4.75 1.958 | 10.75 7.589 | 16.75 2.203 | 22.75 1.469 .000 .0000E+00 | .127 .1388E+00
5.00 1.958 | 11.e0 7.589 | 17.00 2.203 | 23.00 1.469 .071 .1510E-01 | .133  .1591E+00
5.25 1.958 | 11.25 11.75@ | 17.25 2.203 | 23.25 1.469 .082 .3080E-01 | .404 .1592E+00
5.50 1.958 | 11.50 11.750 | 17.50 2.203 | 23.50 1.469 .091 .4720E-01 | .422 .1801E+00
5.75 1.958 | 11.75 50.918 | 17.75 2.203 | 23.75 1.469 .099 .6420E-01 | .440 .2018E+00
6.00 1.958 | 12.e0 135.130 | 18.00 2.203 | 24.00 1.469 .107 .8180E-01 | .915 .2243E+00
.114 .1002E+00 | 1.846 .2474E+00
----------------------------------------------------------------------------------- .120 .1191E+00 | 3.151 .2712E+00
[ R R ROUTING RESULTS AREA QPEAK TPEAK R.V.
T N e CE L L TR (ha) (cms) (hrs) (mm)
---------------------- INFLOW >01: (101 ) 4.67 1.381 12.000 100.542
| CALIB STANDHYD | Area (ha)= 4.67 OUTFLOW<@2: (SWM Po) 4.67 .412 12.250 100.542
| e1:101 DT= 2.00 | Total Imp(%)= 50.00 Dir. Conn.(%)= 37.00
---------------------- PEAK  FLOW REDUCTION [Qout/Qin](%)=  29.811
IMPERVIOUS PERVIOUS (i) TIME SHIFT OF PEAK FLOW (min)= 15.00
Surface Area (ha)= 2.34 2.34 MAXIMUM STORAGE USED (ha.m.)=.1681E+00
Dep. Storage (mm)= .60 2.50
Average Slope (%)= 2.00 2.00 e e e oo
Length (m)= 176.00 37.00 --
Mannings n = .013 .250 001 :0035-- - - - - - - m oo e o e e e o
Max.eff.Inten.(mm/hr)= 135.13 144.32 e
over (min) 2.14 8.57 | CALIB STANDHYD | Area (ha)= .83
Storage Coeff. (min)= 2.58 (ii) 8.40 (ii) | @3:202 DT= 2.00 | Total Imp(%)= 41.00 Dir. Conn.(%)= 22.00
Unit Hyd. Tpeak (min)= 2.14 8.57 | e
Unit Hyd. peak (cms)= .45 .13 IMPERVIOUS PERVIOUS (i)
*TOTALS* Surface Area (ha)= .34 .49
PEAK FLOW (cms)= .65 .75 1.381 (iii) Dep. Storage (mm)= .60 2.50
TIME TO PEAK (hrs)= 12.00 12.04 12.000 Average Slope (%)= 2.00 2.00
RUNOFF VOLUME (mm)= 121.80 88.05 100.542 Length (m)= 74.00 37.00
TOTAL RAINFALL  (mm)= 122.40 122.40 122.400 Mannings n = .13 .250
RUNOFF COEFFICIENT = 1.00 .72 .821
Max.eff.Inten.(mm/hr)= 135.13 154.18
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: over (min) 2.14 6.43
CN* = 82.0 Ia = Dep. Storage (Above) Storage Coeff. (min)= 1.54 (ii) 7.20 (ii)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL Unit Hyd. Tpeak (min)= 2.14 6.43
THAN THE STORAGE COEFFICIENT. Unit Hyd. peak (cms)= .60 .16
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. *TOTALS*
PEAK FLOW (cms)= .07 .18 247 (iii)
——————————————————————————————————————————————————————————————————————————————————— TIME TO PEAK (hrs)= 12.00 12.00 12.000
-- RUNOFF VOLUME (mm)= 121.80 89.26 96.425
001:0034----------m e e e e e e e e e e meem e — oo TOTAL RAINFALL (mm)= 122.40 122.40 122.400
-- RUNOFF COEFFICIENT = 1.00 .73 .788
--------------------- *** WARNING: Storage Coefficient is smaller than DT!
| ROUTE RESERVOIR | Requested routing time step = 2.0 min. Use a smaller DT or a larger area.
| INse1:(101 ) |




(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 82.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

0011 @036 - -~ = -~ = =~ == = == = £ oo
| CALIB NASHYD | Area (ha)= 8.80 Curve Number  (CN)=80.00
| 04:201 DT= 2.00 | Ia (mm)=  2.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .650

Unit Hyd Qpeak (cms)= .517

PEAK FLOW (cms)= 770 (i)

TIME TO PEAK (hrs)= 12.571
RUNOFF VOLUME (mm)= 78.386
TOTAL RAINFALL (mm)=122.400
RUNOFF COEFFICIENT = .640

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

@01 10837 = = = = = = == = = e m e
| ADD HYD (Post-Dev ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
------------------------ (ha) (cms) (hrs) (mm) (cms)
ID1 ©2:SWM Pond 4.67 .412 12.25 100.54 .000
+ID2 03:202 .83 .247 12.00 96.43 .000
+ID3 04:201 8.80 .770 12.57 78.39 .000
SUM 05:Post-Dev 14.30 1.207 12.46 86.67 .000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD (Ditch 10@y) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF

------------------------ (ha) (cms) (hrs) (mm) (cms)
ID1 03:202 .83 .247 12.00 96.43 .000

+ID2 04:201 8.80 .770 12.57 78.39 .000

SUM 06:Ditch 100y 9.63 .807 12.50 79.94 .000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

0110039 - - - - - m oo

FINISH

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok 3k 3k 3k 3k 3k 3k ok ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k ok ok 3k 3k 3k 3k 3k 3k ok ok 3k 3k 3k 3k 3k 3k ok ok 3k 5k 3k 3k 3k 3k ok 3k >k 3k 3k 3k %k %k ok %k >k >k 3k 3k %k %k %k % Kk >k k ok k >k
*%
WARNINGS / ERRORS / NOTES
001:0005 CALIB STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
001:0011 CALIB STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
001:0017 CALIB STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
001:0023 CALIB STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
001:0029 CALIB STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
001:0035 CALIB STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
Simulation ended on 2023-09-14 at 15:58:14




September 2023 Project No. 17533-1
Stormwater Management Report — Fawcettville Subdivision
Picton, ON

Appendix F
SWM Facility Calculations

u
CONSULTING
1 Y ENGINEERS
GROUP PLANNERS



September 2023 Project No. 17533-1
Stormwater Management Report — Fawcettville Subdivision
Picton, ON

Appendix G
Oil Grit Separator Unit Sizing Sheet

u
CONSULTING
1 Y ENGINEERS
Groupslm  PLANNERS



Stormceptore

Stormceptor*EF Sizing Report

lg'nkgr
MATERIALS™

Imbrium® Systems

ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Province:

Ontario

City:

Picton

Project Name:

09/08/2023

Fawcetteville Subdivision

Project Number:

17533-1

Designer Name:

James Braden

Designer Company:

Ainley Group

Nearest Rainfall Station: BELLEVILLE
Climate Station Id: 6150689
Years of Rainfall Data: 29

Designer Email:

james.braden@ainleygroup.com

Site Name:

Designer Phone:

226-374-9620

EOR Name:

Drainage Area (ha):

% Imperviousness:

4.67
50.00

Runoff Coefficient 'c": 0.60

Particle Size Distribution:

EOR Company:

EOR Email:

EOR Phone:

Target TSS Removal (%): 80.0

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 96.31

Oil / Fuel Spill Risk Site? [no |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 2596

Estimated Average Annual Sediment Volume (L/yr): 2110

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal
Model Provided (%)

EF4 59
EF6 72
EF8 80
EF10 85
EF12 89

Recommended Stormceptor EF Model: EF8
Estimated Net Annual Sediment (TSS) Load Reduction (%): 80

info@imbriumsystems.com

Page 1

Water Quality Runoff Volume Capture (%): >90
“v
imbrium

www.imbriumsystems.com




Stormceptore Rinker

Stormceptor*EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

P Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and
performance has been third-party verified in accordance with the 1ISO 14034 Environmental Technology Verification (ETV)
protocol.

PERFORMANCE

P Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals,
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream
waterwavs.

PARTICLE SIZE DISTRIBUTION (PSD)

» The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing.
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably
representative of the particle size fractions found in typical urban stormwater runoff.

Particle Percent Less | Particle Size
Percent
Size (um) Than Fraction (um)
1000 100 500-1000 S
500 a5 250-500 2
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
20 5-8 10
10 2-5 S
5 <2 5

%
imbrium
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Stormceptore Rinker

Stormceptor*EF Sizing Report

Rainfall Percent Cumulative Flow Rate Surface Removal Cumulative
Intensity Rainfall Rainfall Volume Flow R‘ate Loading Rate Efficiency R ] Removal
(mm/hr)  Volume (%) (%) ws) Wm0 mingmy) ) Removal(®) g
0.50 8.1 8.1 3.89 234.0 50.0 100 8.1 8.1
1.00 20.0 28.0 7.79 467.0 99.0 96 19.2 27.2
2.00 16.5 44.5 15.58 935.0 199.0 84 13.9 41.1
3.00 11.6 56.2 23.37 1402.0 298.0 79 9.2 50.3
4.00 8.3 64.5 31.16 1869.0 398.0 74 6.2 56.5
5.00 6.1 70.6 38.95 2337.0 497.0 72 4.4 60.9
6.00 5.1 75.7 46.74 2804.0 597.0 71 3.6 64.5
7.00 3.9 79.6 54.53 3272.0 696.0 70 2.7 67.2
8.00 2.8 82.3 62.32 3739.0 796.0 69 1.9 69.2
9.00 2.0 84.3 70.11 4206.0 895.0 69 1.4 705
10.00 2.2 86.6 77.90 4674.0 994.0 68 1.5 72.0
11.00 1.9 88.5 85.69 5141.0 1094.0 69 1.3 73.4
12.00 1.1 89.6 93.47 5608.0 1193.0 71 0.8 74.2
13.00 1.1 90.7 101.26 6076.0 1293.0 73 0.8 75.0
14.00 1.1 91.8 109.05 6543.0 1392.0 75 0.8 75.8
15.00 1.0 92.8 116.84 7011.0 1492.0 71 0.7 76.5
16.00 0.7 93.5 124.63 7478.0 1591.0 66 0.5 77.0
17.00 1.2 94.7 132.42 7945.0 1691.0 62 0.8 77.7
18.00 0.5 95.2 140.21 8413.0 1790.0 59 0.3 78.0
19.00 0.6 95.8 148.00 8880.0 1889.0 56 0.3 78.4
20.00 0.4 96.2 155.79 9347.0 1989.0 53 0.2 78.6
21.00 0.0 96.2 163.58 9815.0 2088.0 51 0.0 78.6
22.00 0.5 96.7 171.37 10282.0 2188.0 48 0.2 78.8
23.00 0.3 97.0 179.16 10750.0 2287.0 46 0.2 79.0
24.00 0.2 97.2 186.95 11217.0 2387.0 44 0.1 79.0
25.00 0.7 97.9 194.74 11684.0 2486.0 43 0.3 79.4
30.00 1.8 99.7 233.69 14021.0 2983.0 36 0.7 80.0
35.00 0.0 99.7 272.63 16358.0 3480.0 31 0.0 80.0
40.00 0.3 100.0 311.58 18695.0 3978.0 27 0.1 80.1
45.00 0.0 100.0 350.53 21032.0 4475.0 24 0.0 80.1
Estimated Net Annual Sediment (TSS) Load Reduction = 80 %

Climate Station ID: 6150689 Years of Rainfall Data: 29

“»
imbrium
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Stormceptor- Rinker

Stormceptor EF Sizing Report

RAINFALL DATA FROM BELLEVILLE RAINFALL STATION

RAINFALL INTENSITY (mm/hr)
3

0 10 20 30 40 50 60 70 80 90 100
CONTRIBUTING RAINFALL VOLUME (%)

INCREMENTAL AND CUMULATIVE TSS REMOVAL
FOR THE RECOMMENDED STORMCEPTOR® MODEL
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Stormceptor- Rinker

Stormceptor*EF Sizing Report

Maximum Pipe Diameter / Peak Conveyance

Stormceptor . Min Angle Inlet / Max Inlet Pipe Max Outlet Pipe Peak Conveyance
EF / EFO Model Diameter Outlet Pipes Diameter Diameter Flow Rate
(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60
EF10/ EFO10 3.0 10 90 1828 72 1828 72 2830 100
EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION

» Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional
bypass structures, piping, and installation expense.

DESIGN FLEXIBILITY
» Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.

OIL CAPTURE AND RETENTION
» While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.
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- INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle
g at which the inlet pipe(s) enters the unit.
0°-45°: The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45°-90°: The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS

The head loss through Stormceptor EF is similar to that of a 60-degree bend
structure. The applicable K value for calculating minor losses through the unit is 1.1.
For submerged conditions the applicable K value is 3.0.

Pollutant Capacity

Depth (Outlet Recommended Maximum .
Stormceptor Model . . . . * Maximum
. Pipe Invert to Oil Volume Sediment Sediment Volume . x
EF / EFO Diameter . * Sediment Mass
Sump Floor) Maintenance Depth
(m) (ft) | (m) (ft) (L) (Gal) | (mm) (in) (L) (ft’) (kg) (Ib)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF6 / EFO6 18 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 | 280 610 24 8780 310 14048 38750
EF10/EFO10 30 | 10 3.25 10.7 1670 | 440 610 24 17790 628 28464 78500
EF12 / EFO12 36 | 12 3.89 12.8 2475 | 655 610 24 31220 1103 49952 137875

*Increased sump depth may be added to increase sediment storage capacity
** Average density of wet packed sediment in sump = 1.6 kg/L (100 Ib/ft?)

Feature Benefit Feature Appeals To
Patent-pending enhanced flow treatment Superior, verified third-pa
P & i a party Regulator, Specifying & Design Engineer
and scour prevention technology performance
Third-party verified light liquid capture | Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
and retention for EFO version locations Site Owner
Functions as bend, junction or inlet
! Design flexibility Specifying & Design Engineer
structure
Minimal drop between inlet and outlet Site installation ease Contractor

Large diameter cutlet riser for inspection

) Easy maintenance access from grade Maintenance Contractor & Site Owner
and maintenance

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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STANDARD PERFORMANCE SPECIFICATION FOR
“OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREATMENT DEVICE

PART 1 - GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS)
device for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance
with ISO 14034 Environmental Management — Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

ISO 14034:2016 Environmental management — Environmental technology verification (ETV)

Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of Oil-
Grit Separators.

1.3 SUBMITTALS

1.3.1 All submittals, including sizing reports & shop drawings, shall be submitted upon request with each
order to the contractor then forwarded to the Engineer of Record for review and acceptance. Shop drawings
shall detail all OGS components, elevations, and sequence of construction.

1.3.2 Alternative devices shall have features identical to or greater than the specified device, including:
treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage
volume.

1.3.3 Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product
substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives
or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on
the exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of
Record.

PART 2 - PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage
capacity shall be as follows:

211 4 ft (1219 mm) Diameter OGS Units: 1.19 m3 sediment / 265 L oil
6 ft (1829 mm) Diameter OGS Units: 3.48 m3 sediment / 609 L oil
8 ft (2438 mm) Diameter OGS Units: 8.78 m3 sediment / 1,071 L oil

10 ft (3048 mm) Diameter OGS Units: 17.78 m® sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

PART 3 - PERFORMANCE & DESIGN

3.1 GENERAL
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The OGS stormwater quality treatment device shall be verified in accordance with 1ISO 14034:2016 Environmental
management — Environmental technology verification (ETV). The OGS stormwater quality treatment device shall
remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain
these pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal
during maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in
engineering design, manufacturing and production and supply of OGS stormwater quality treatment device systems,
acceptable to the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of
the sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified
device. Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data
provided by Environment Canada. Sizing shall also be determined by use of the sediment removal performance data
derived from the 1ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with
the Canadian ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based
on sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the

protocol, ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the 1SO 14034 ETV Verification Statement
for the OGS device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m?2 and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of

40 L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m?. No
extrapolation shall be allowed that results in a sediment removal efficiency that is greater than that

demonstrated at 40 L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m?2 in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section
2.1.

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.

3.3.1 To be acceptable for on-line installation, the OGS device must demonstrate an average scour test
effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including

2600 L/min/m?2.
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