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1.0 INTRODUCTION AND BACKGROUND

1.1 OVERVIEW

S. Llewellyn & Associates Limited has been retained by Wilson St. Ancaster Inc. to provide
consulting engineering services in support of the re-zoning and official plan amendment for
the proposed development located at 392-412 Wilson Street East and 15 Lorne Avenue in
the City of Hamilton (see Figure 1.0 for location plan). This report will outline the functional
servicing strategy for the proposed development.

The proposed development consists of constructing an 8-storey mixed-use building
containing approximately 169 residential units, 1,683m? of commercial area and two levels
of underground parking. The proposed site will also include concrete curbing/sidewalk,
asphalt drive aisle and landscaped areas.

This Functional Servicing Report will provide detailed information of the proposed servicing
scheme for this development. Please refer to the preliminary site engineering plans
prepared by S. Llewellyn and Associates Limited and the site plan prepared by SRN
Architects Inc. for additional information.

1.2 BACKGROUND INFORMATION
The following documents were referenced in the preparation of this report:

Ref. 1: MOE Stormwater Management Practices Planning and Design Manual (Ministry
of Environment, March 2003)

Ref. 2: City of Hamilton Storm Drainage Policy (2004)
Ref. 3: Erosion & Sediment Control Guidelines for Urban Construction (December 2006)

Ref. 4: City of Hamilton Criteria and Guidelines for Stormwater Management
Infrastructure (September 2007)

Ref. 5: Engineering Guidelines for Servicing Land under Development Applications (City
of Hamilton, December 2012)
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Figure 1.0 - Location Plan

2.0 STORMWATER MANAGEMENT
The following stormwater management (SWM) criteria will be applied to the site, in
accordance with the City of Hamilton requirements:

Quantity Control
The stormwater discharge rate from the proposed site shall be controlled to the 2-year pre-
development flow rate for all storm events (2 to 100-year storm events).

Quality Control
The stormwater runoff from the proposed site must meet Level 1 (Enhanced) stormwater
quality control (80% TSS removal, 90% average annual runoff treatment).

Erosion Control
Erosion and sediment control measures will be implemented in accordance with the
standards of the City of Hamilton.

2.1 EXISTING CONDITIONS

In the existing conditions, the approximate 0.78ha land consists of four (4) dwellings with
associated driveways and landscaped areas. The site is bound by existing residential lands
to the north and east, Academy Street to the south, and Wilson Street East to the west.

The topography of the existing site generally slopes west to east with the majority of the
site sheet draining towards the existing residential backyards between Lorne Avenue and
Academy Street. The drainage flows overland to Academy Street where it is picked up by
roadside ditches and directed north to Rousseaux Street, ultimately discharging to Spencer
Creek. The remainder of the site sheet drains to Wilson Street East where is it captured by
existing catchbasins within the municipal right-of-way.

An existing 600mmg storm sewer is located adjacent to the property, along Wilson Street
East, ultimately discharging to a tributary of Spencer Creek.
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Eight (8) catchment areas, Catchments 101, 102, 103, 104, 105, EXT1, EXT2 and EXT3,
have been identified in the existing condition. See Table 2.1 and the Pre-Development
Storm Drainage Area Plan in Appendix A for details.

Catchment 101 represents the existing conditions drainage from the subject site towards
Wilson Street East via sheet drainage. All drainage is picked up by the existing 600mmg
storm sewer along Wilson Street East, which ultimately outlets to Spencer Creek.

Catchment 102 represents the existing conditions drainage from the subject site towards
the existing residential backyards to the east via sheet drainage. All drainage is directed
through the existing backyards to Academy Street where it flows north to Rousseaux Street
and ultimately Spencer Creek.

Catchment 103 represents the existing conditions drainage from the subject site towards
Academy Street via sheet drainage. All drainage is picked up by the existing 300mmg
storm sewer along Academy Street, which ultimately outlets to Spencer Creek.

Catchment 104 represents the existing conditions drainage form the subject site towards
Lorne Avenue via sheet drainage. All drainage flows overland to Academy Street where it
is picked up by roadside ditches flowing north to Rousseaux Street, ultimately outletting to
Spencer Creek.

Catchment 105 represents the existing conditions drainage form the subject site towards
16 Brookside Avenue via sheet drainage. All drainage flows overland to Brookside Avenue
where it is picked up by roadside ditches flowing north to Rousseaux Street, ultimately
outletting to Spencer Creek.

Catchment EXT1 represents the existing conditions drainage from the external residential
lots south of the site northeast towards the existing residential backyards via sheet
drainage. All drainage is directed through the existing backyards to Academy Street where
it flows north to Rousseaux Street and ultimately Spencer Creek.

Catchment EXT2 represents the existing conditions drainage from the external commercial
lot north of the site south through the site towards Wilson Street East via sheet drainage.
All drainage is directed through the existing backyards to Academy Street where it flows
north to Rousseaux Street and ultimately Spencer Creek.

Catchment EXT3 represents the existing conditions drainage from the external commercial
lot west of 15 Lorne Avenue northeast through the site towards 16 Brookside Avenue via
sheet drainage. All drainage is directed through the existing residential backyard to
Brookside Avenue where it flows north to Rousseaux Street and ultimately Spencer Creek.
This catchment will be directed around controls in the proposed condition via a cut-off swale
and has therefore not been included in allowable flow calculations.
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Table 2.1 — Existing Conditions Catchment Areas

Catchment L Area % Rur_lo_ff
Description . Coefficient
ID (ha) | Impervious ©)
101 Drainage to Wilson Street East 0.095 81 0.78
102 Drainage to Residential Backyards 0.561 45 0.54
103 Drainage to Academy Street 0.025 96 0.87
104 Drainage to Lorne Avenue 0.018 17 0.39
105 Drainage to Brookside Avenue 0.078 0 0.25
EXT1 Exte_rnal pralnage Through Site to 0.033 27 0.43
Residential Backyards
External Drainage Through Site to
EXT2 Wilson Street East 0.003 100 0.90
EXT3 Externa_ll Drainage Through Site to 0.053 72 0.72
Brookside Avenue
Total | 0.866 47 0.56

The allowable discharge from the site was calculated using the SWMHYMO hydrologic
modelling program developed by J.F. Sabourin & Associates using the 2 to 100-year Mount
Hope, City of Hamilton design storms. Table 2.2 summarizes the allowable discharge for
all storm events.

Table 2.2 — Allowable Discharge from Site

Storm Di_scharge to | Dischargeto | Discharge to | Discharge to Discharge_to
Event Wilson Street Backyard Academy Lorne Avenue | 16 Brookside
East (m®s) ! | Area (m?s)? | Street (m?%/s) (m?/s) Avenue (m?%s) 3
2-Year 0.017 0.054 0.005 0.000 0.001
5-Year 0.024 0.078 0.007 0.001 0.004
10-Year 0.028 0.095 0.008 0.001 0.006
25-Year 0.035 0.120 0.010 0.002 0.008
50-Year 0.039 0.141 0.011 0.002 0.010
100-Year 0.044 0.162 0.012 0.003 0.013

1 Discharge to Wilson Street East = Discharge from Catchment 101 + Discharge from Catchment EXT2
2 Discharge to Backyard Area = Discharge from Catchment 102 + Discharge from Catchment EXT1
3 Discharge to 16 Brookside Avenue = Discharge from Catchment 105

2.2 PROPOSED CONDITIONS

It is proposed to develop the site by constructing an 8-storey mixed-use building containing
approximately 169 residential units, 1,683m? of commercial area and 2 levels of
underground parking. The proposed site will also include concrete curbing/sidewalk,
asphalt drive aisle and parking lot, and landscaped areas. It is proposed to service the site
with a private storm sewer system designed and constructed in accordance with the
standards and specifications of the City of Hamilton, directing all captured stormwater
runoff to the 600mmg storm sewer located within the Wilson Street East boulevard.
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Allocating all stormwater runoff to this location will limit the number of quantity and quality
control facilities to one location.

Five (5) catchment areas, Catchments 201, 202, 203, 204 and EXT3, have been identified
in the proposed condition. Refer to Table 2.3 below and the Proposed Condition Drainage
Area Plan in Appendix A for details.

Catchment 201 represents the drainage area for the portion of the site which will be
captured and controlled by the proposed storm sewer system which will discharge to the
existing 600mmg storm sewer within Wilson Street East.

Catchment 202 represents the drainage area for the portion of the site which will sheet
drain uncontrolled to the residential backyards east of the site. All drainage is directed
through the existing backyards to Academy Street where it flows north to Rousseaux Street
and ultimately Spencer Creek.

Catchment 203 represents the drainage area for the portion of the site which will sheet
drain uncontrolled to Academy Street.

Catchment 204 represents the drainage area for the portion of the site which will sheet
drain uncontrolled to Brookside Avenue.

Catchment EXT3 represents the existing conditions drainage from the external commercial
lot west of 15 Lorne Avenue northeast through the site towards 16 Brookside Avenue via
sheet drainage. All drainage is directed through the existing residential backyard to
Brookside Avenue where it flows north to Rousseaux Street and ultimately Spencer Creek.
This catchment will be directed around controls in the proposed condition via a cut-off swale
and has therefore not been included in flow calculations.

Table 2.3 — Proposed Condition Catchment Areas

Catchment Description Area Percgnt Run.—o.ff
ID (ha) Impervious | Coefficient

201 Controlled to Wilson Street East 0.759 86 0.81
202 Uncontrolled to Residential Backyards | 0.024 0 0.25
203 Uncontrolled to Academy Street 0.010 84 0.80
204 Uncontrolled to Brookside Avenue 0.020 0 0.25
o1 | e " oo | 2 | on

Total | 0.866 81 0.77

Water Quantity Control

It is proposed to apply quantity control measures to the runoff from Catchment 201 by
means of a 75mmg orifice pipe, installed from the SWM tank to MH1, to restrict discharge
from the site to the allowable 2-year pre-development discharge rate.

With the installation of on-site quantity control measures for Catchment 201, it will be
required to provide stormwater storage during storm events up to and including the 100-
year event. To provide the required storage, a cast in place storage vault within the
underground parking structure with approximately 509m? of storage will be provided.
Preliminary sizing details of the proposed storage vault can be found on the Preliminary
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Grading and Servicing Plans. See Table 2.4 for the stage-storage-discharge characteristics
of the proposed storage tank and Appendix A for additional information.

Table 2.4 — Proposed Condition Stage-Storage-Discharge

Elevation (m) | Storage (m®) | Discharge (m?/s) Comments
226.35 0 0.0000 Bottom of Tank
226.39 0 0.0000 C/L 75mmg Orifice Pipe
226.80 102 0.0080
227.30 212 0.0115
227.80 322 0.0142
228.30 432 0.0164
228.70 509 0.0179 Top of Tank

The maximum discharge rates and storage volume required for post-development
conditions were calculated using the SWMHYMO hydrologic modelling program developed
by J.F. Sabourin & Associates using the 2 to 100-year Mount Hope, City of Hamilton design
storms. The proposed discharge rates and storage volumes can be found in Tables 2.5
and 2.6, with detailed included in Appendix A.

Table 2.5 — Proposed Condition Stormwater Discharge

Catchment Storm Event Allowable
Discharge (m®/s) * | 2-vr. [ 5-Yr. | 10-Yr. | 25-Yr. | 50-Yr. | 100-Yr.| (m?%s)?
Wilson St. 2011 5 51 | 0012 | 0013 | 0015 | 0016 | 0017 | 0017

(controlled)

Res. Backyard 202 | 50 | 001 | 0.002 | 0.003 | 0.003 | 0.004 | 0.054

(uncontrolled)

Academy St. | 5 00> | 0002 | 0.003 | 0.0004 | 0.004 | 0.005 | 0.005
203 (uncontrolled)

Brookside Ave.

204 (uncontrolied) | 0000 | 0001 | 0.001 | 0.002 | 0.003 | 0.003 | 0.001

2 From Table 2.2.

1 Based on SWMHYMO Output. Refer to Appendix A.

Table 2.6 — Proposed Condition Storage Volumes

Storage Volume
Provided (m?) 2

509

Storm Storage Volume
Event Required (m?)?
2-Year 156.4
5-Year 238.4
10-Year 295.7
25-Year 370.5
50-Year 421.9
100-Year 480.7
1 Based on SWMHYMO Output. Refer to Appendix A.
2 Refer to Table 2.5.

S. Llewellyn & Associates Limited
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This analysis determined the following:

e The proposed condition discharge rates will not exceed the allowable 2-year
pre-development flow rate from the site with the exception of the 25 to 100-year
uncontrolled flows to Brookside Avenue. These flows only exceed the 2-year
pre-development allowable flow rate by 2.0 I/s maximum, which is considered
negligible.

e Catchment 201 will require 480.7m? of stormwater storage during the 100-year
event, which can be accommodated within the proposed underground storage
vault, having a volume of 509m?3,

Water Quality Control

Water quality control will be achieved through a treatment train approach, designed and
constructed as per the standards of the City of Hamilton. See the Preliminary Servicing
Plan prepared by S. Llewellyn and Associates Limited for details.

The proposed development is required to achieve an ‘Enhanced’ (80% TSS removal) level
of water quality protection. To achieve this criteria, discharge from Catchment 201 will be
subject to a treatment train that consists of ADS FlexStorm Pure Permanent Inlet Filters
and a Hydrostorm oil/grit separator (or approved equivalent) before ultimately discharging
to the existing 600mmg storm sewer on Wilson Street East.

The Hydroworks sizing software was used to determine the required size of oil/grit
separator unit for the site. It was determined that a Hydrostorm HS10 unit will provide 84%
TSS removal and 97% average annual runoff treatment. See the Hydrostorm unit sizing
procedures in Appendix B for details.

The Hydrostorm unit (HS10) has been certified under the NJDEP for a 50% removal credit.
As such, the HS10 has been designed to achieve an ‘Enhanced’ (80% TSS removal) level
of stormwater quality control, but only credited for 50% TSS removal within the treatment
train.

Based on similar products, the ADS FlexStorm Pure permanent inlet filters have been
assigned a conservative TSS removal efficiency of 35%.

The treatment train mechanisms have been summarized in Table 2.7. In order to calculate
the TSS removal from the proposed development, a cumulative weighted average has
been taken.
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Table 2.7 — Proposed Condition Stormwater Treatment Train

Surface Drainage Treatment Train Mechanism Total TSS
Type Area (ha) (%TSS Removal Removal (%) *
Roof 0.313 N/A 1 90%
Grass 0.108 (80%) ADS HydroStorm 93.5%

FlexStorm HS10

Asphalt/ | = 4 344 Pure (50%) ® 67.5%

Concrete (35%) 2
Total 0.759 80.5%

1 Grass and roof surfaces are considered clean runoff which do not require quality treatment and have been
assigned a TSS removal of 80%.

2 The ADS FlexStorm Pure permanent inlet filters have been assigned a conservative TSS removal of 35%
based on similar products.

3 The HydroStorm unit has been designed to achieve 80% TSS removal. As per the standards of the
NJDEP, the HydroStorm unit is credited with only 50% TSS removal.

4 Total TSS removal calculated using the following formula: R=A+B-[(AxB)/100] where R=total TSS removal
rate, A=TSS removal rate for first mechanism, B=TSS removal rate for second mechanism

As such, the weighted average TSS removal from the proposed development reveals that
the treatment train approach will provide 80.5% TSS removal and meet the ‘Enhanced’
(80% TSS removal, 90% average annual runoff treatment) level of water quality protection.

Hydrostorm units and ADS FlexStorm Pure filters require regular inspection and
maintenance as per the manufacturer’s specifications to ensure the unit operates properly.
See the Hydrostorm and ADS Flexstorm Pure Maintenance Manuals in Appendix B for
details.

2.3 SEDIMENT AND EROSION CONTROL
In order to minimize erosion during the grading and site servicing period of construction,
the following measures will be implemented:

¢ Install silt fencing along the outer boundary of the site to ensure that sediment
does not migrate to the adjacent properties;

¢ Install sediment control (silt sacks) in the proposed inlet structures as well as
the nearby existing catchbasins to ensure that no untreated runoff enters the
existing conveyance system; and

e Stabilize all disturbed or landscaped areas with hydro seeding/sodding to
minimize the opportunity for erosion.

To ensure and document the effectiveness of the erosion and sediment control structures,
an appropriate inspection and maintenance program is necessary. The program will include
the following activities:

e Inspection of the erosion and sediment controls (e.g. silt fences, sediment
traps, outlets, vegetation, etc.) with follow up reports to the governing
municipality; and

e The developer and/or his contractor shall be responsible for any costs incurred
during the remediation of problem areas.

For details on the proposed erosion and sediment control for the proposed site, see the
Preliminary Grading & Erosion Control Plan included in the engineering drawings.
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3.0 SANITARY SEWER SERVICING

3.1 EXSTING CONDITIONS

The site is located on Wilson Street East, north of Academy Street with existing 200mmg
sanitary sewers located along Wilson Street East flowing north and along Lorne Avenue
and Academy Street flowing east.

3.2 SANITARY DEMAND

The proposed development consists of constructing an 8-storey mixed-use building
containing 169 residential units and 1,683m? of commercial area. Wastewater generation
for the site was calculated based on Table 8.2.1.3.B — Other Occupancies of the 2012
Ontario Building Code for commercial demands and Section E.1.4 — Design Flows of the
2019 City of Hamilton Comprehensive Development Guidelines and Financial Policies
Manual for residential demands.

Table 3.1 summarizes the sanitary sewer discharge rates from the proposed site. Sanitary
discharge calculations will be confirmed upon completion of the Wastewater Generation
Assessment, which will be prepared as part of the Site Plan Approval process.

Table 3.1 — Proposed Sanitary Sewer Discharge

Occupancy Type:
. : 360 I/per/day x 2 per/bed x 280 beds
Residential - 201,600 liday
Commercial 5 I/m? floor area/day x 1,683 m? floor area
= 8,415 l/day
Waste Generated (l/day): 210,015
Total Wastewater Estimate (I/s): 2.43

Based on the above, the estimate of sanitary demand for the mixed-use building is:
2.431/s

3.3 PROPOSED SANITARY SERVICING AND CAPACITY ANALYSIS

The proposed mixed-use building will be serviced by a 150mmg sanitary sewer, designed
and constructed in accordance with the City of Hamilton standards. Drainage from this
sewer will discharge to the existing 200mmg sanitary sewer along Wilson Street East.

The minimum grade of the proposed 150mmg sanitary sewer will be 2.0%. At this minimum
grade, the proposed sanitary sewer will have a capacity of 0.022 m?/s (22 I/s). Therefore,
the proposed 150mmg sanitary sewer at 2.0% grade is adequately sized to service the
proposed development.

4.0 DOMESTIC AND FIRE WATER SUPPLY SERVICING

4.1 EXISTING CONDITIONS

The existing municipal water distribution system consists of a 200mmg watermain located
on Wilson Street East and two 150mmg watermains located on Lorne Avenue and
Academy Street. Existing fire hydrants are located at 412 Wilson Street East, adjacent to
the west property line, and at the southeast corner of the intersection at Academy Street
and Wilson Street East.
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4.2 DOMESTIC WATER DEMAND

The following is an estimate of the water usage for the proposed building. Water usage for
the site was calculated based on the “Fixture Unit Method” as per Table 7.6.3.2.A. forming
part of sentences 7.6.3.1(1) to (3) and 7.6.3.4.(2), (3) and (5) of the 2012 Ontario Building
Code. See Table 4.1 for fixture unit (FU) calculations.

Table 4.1 — Domestic Water Demand

Component NO' i FU/ Fixture Total FU
Fixtures

Lavatory (8.3L/min or less per head) 251 07 175.7

(private)34 ' '

Shower Head (9.5L/min or less per head) 198 14 2772

(private)! ' '

Water Closet (6 LPF or less with flush tank)

(private)-34 251 2.2 552.2

Sink (kitchen, domestic, 8.3 L/min or less) 170 14 238

(private)?* '

Dishwasher, domestic (private)?* 170 1.4 238

Clothes Washer (3.5 kg) (private)® 169 1.4 236.6

Mop Sink® 2 3 6

Total FU: 1,723.7

Water Usage (I/s): 18.03

each 3-bed unit was assumed to have 2 full bathrooms
2 Each unit was assumed to have one kitchen, including a dishwasher, and a washing machine
3 Each commercial space was assumed to have a half bath
4 The amenity room was assumed to have one half bath and one kitchen with dishwasher
5 Each parking level was assumed to have one mop sink

1 Each 1-bed unit was assumed to have 1 full bathroom, each 2-bed unit was assumed to have 1.5 bathrooms and

Total peak water usage for the site was derived below from the fixture unit count as per
Table 7.4.10.5 of the Ontario Building Code.

Total Fixture Unit Count =1,723.7 FU
Water Usage: 238 IGPM (18.03 I/s)

4.3 FIRE FLOW DEMAND

Fire flow demands for development are governed by a number of guidelines and criteria,
such as the Ontario Building Code (OBC), various codes and standards published by the
National Fire Protection Association (NFPA) and most recently, the Target Available Fire
Flows provided by the City of Hamilton.

The proposed development consists of constructing an 8-storey mixed-use building
containing 169 residential units and 1,683m? of commercial area. Existing hydrants are
located along Wilson Street East and Academy Street, within the required 90m separation
to the building face of the proposed building (as per Sentence 3.2.5.7 of the Ontario
Building Code).

The fire flow for this building was determined to be the greater of the OBC fire flow
calculation (OBC section A-3.2.5.7) or the City of Hamilton Target Available Fire Flow. The
result of the OBC fire flow calculation was a maximum flow rate of 9000 I/min (150 I/sec).
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This is equal to the City of Hamilton target available fire flow for a Residential Multi (greater
than 3 units), which is 150 I/sec. Therefore, the minimum required fire flow for this site is
150 I/sec. Refer to Appendix C for fire flow calculations.

The following hydrant flow test data for the public fire hydrants in closest proximity to the
proposed development have been analyzed to determine if the municipal system adjacent
to the subject site is adequate to provide the required fire flow, with a minimum pressure of
20 psi. Table 4.2 below summarizes the hydrant flow data made available by the City of
Hamilton:

Table 4.2 — Hydrant Flow Test Data

Hydrant ID AM13H032
Location Academy Street
Static Pressure 64 psi
Residual Pressure During Test Flow 63 psi
Test Flow Rate 1,030 IGPM (78.0 I/s)
Theoretical Flow @ 20 psi 7,949 IGPM (602 1/s)
Hydrant ID AM13HO033
Location 412 Wilson Street East
Static Pressure 88 psi
Residual Pressure During Test Flow 72 psi
Test Flow Rate 1,060 IGPM (80.3 I/s)
Theoretical Flow @ 20 psi 2,753 IGPM (209 I/s)

Based on the above hydrant flow test data, the theoretical maximum available flow rate
from the hydrant is 209 I/s, while the maximum required fire flow for the proposed
development is only 150 I/s. Therefore, the water distribution system has adequate
pressure and capacity to service the subject site.

4.4 PROPOSED WATER SERVICING AND ANALYSIS

Proposed water servicing for the site consists of connecting a 150mmg water service off of
the existing 200mmg watermain adjacent to the site on Wilson Street East. The proposed
150mmg water service will provide domestic and fire water service for the proposed mixed-
use building. Water services for the site are to be designed and constructed in accordance
with City of Hamilton standards.

5.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the information provided herein, it is concluded that the proposed development
of 392-412 Wilson Street East and 15 Lorne Avenue can be constructed to meet the
requirements of the City of Hamilton. Therefore, it is recommended that:

e The development be graded and serviced in accordance with the Preliminary
Grading & Erosion Control Plan and the Preliminary Site Servicing Plan
prepared by S. Llewellyn & Associates Limited;
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A 75mmg orifice pipe be installed as per the Preliminary Site Servicing Plan
and this report to provide adequate quantity control;

An underground storage vault be incorporated into the underground parking
garage of the proposed mixed-use building as per the Preliminary Site
Servicing Plan and this report to provide effective stormwater storage during
storm events;

A HydroStorm HS10 oil/grit separator and ADS FlexStorm Pure permanent inlet
filters be installed as per the Preliminary Site Servicing Plan and this report to
provide efficient stormwater quality control;

Erosion and sediment controls be installed as described in this report to meet
City of Hamilton requirements; and

The proposed sanitary and water servicing system be installed as per the
Preliminary Site Servicing Plan and this report to adequately service the
proposed development.

We trust the information enclosed herein is satisfactory. Should you have any questions
please do not hesitate to contact our office.

Prepared by:

S. LLEWELLYN & ASSOCIATES LIMITED

A. Porco, B.Eng. S. Frankovich, P.Eng.
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392-412 Wilson Street East 15 Lorne Avenue
Ancaster, Ontario

—b»
STAGE-STORAGE-DISCHARGE CALCULATIONS S LLEWELLYN & ASSOCIATES LIMITED

CONSULTING ENGINEERS

Outlet Device No. 1 (Quantity)

Type: Orifice Pipe (Short)
Diameter (mm) 75
Area (m?) 0.00442
Invert Elev. (m) 226.35
C/L Elev. (m) 226.39
Disch. Coeff. (Cy) 0.6
Discharge (Q) = CsA(2gH)%®
Number of Orifices: 1
SWM Volumes Outlet No. 1
Tank Active
Incremental | Cumulative Storage
Elevation Area Volume Volume Volume H Discharge
m m? m® m® m m?%s
Bottom of Storgae Vault 226.35 220 0 0 0 0 0.0000
C/L of Orifice 226.39 220 0 0 0 0.000 0.0000
0.50m Deep 226.85 220 102 102 102 0.463 0.0080
1.00m Deep 227.35 220 110 212 212 0.963 0.0115
1.50m Deep 227.85 220 110 322 322 1.463 0.0142
2.00m Deep 228.35 220 110 432 432 1.963 0.0164
Top of Storage Vault 228.70 220 77 509 509 2.313 0.0179

Project: 20092



T:\projects\20092\SWMHYMO\20092.dat

December 2021

00001> 2 Metric units 00136> Impervious surfaces: IAimp=[1.0] (mm), SLPI=[2.0] (%),
0002 *frkskshassnnkkkmksksdssshskhikskbhrdhsshnhkkbhhdrsnshhhhkshkskadshskohaksksdnss 00137> LGI=[10] (m), MNI=[0.013], SCI=[0] (min),
00003> *# Project Name: WILSON AT ACADEMY 00138> RAINFALL=( , , , , ](mm/hr) , END=-1
00004> *# HAMILTON, ONTARIO 00139> * | |
00005> *# JOB NUMBER 20092 00140> *# CATCHMENT 204 - PROPOSED CONDITIONS (UNCONTROLLED TO BROOKSIDE)
00006> *# Date DECEMBER 2021 00141> CALIB NASHYD ID=(5]), NHYD=["204"], DT=[1]min, AREA=[0.020] (ha),
00007> *# Revised 00142> DWF=[0] (cms), CN/C=[74], IA=[8.92] (mm),
00008> *# Company S. LLEWELLYN AND ASSOCIATES LTD. 00143> N=[3], 0.09]hrs,

00009> *# File 20092.DAT 00144> RAINFAL , '+ . , 1(mom/hr), END=-1
000105 *f#ksththskhnnththaknkhkht hthakhhhthahakhkhbhthahaksb ke hahhkhdhththakakndnthss 00145> * |

00011> * 00146> *# ADD PROPOSED FLOWS FROM SITE

00012> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[002] 00147> ADD HYD IDsum=[6], NHYD=["PROP.SITE"], IDs to add=[2,3,1,4,5]
00013> MTH4002. stm 00148> * |

00014> * 00149> *# AREA CHECK

00015> READ STORM STORM_FILENAME "STORM.001" 00150> ADD HYD IDsum=[1], NHYD=["CHECK"], IDs to add=[7,6]
00016> * 00151> * |

D0017> *if#kkok kb ko ok ok R | 00152> * RUN REMATNING DESTGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR)
00018> *# 00153> *

00019> *# PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING 00154> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[005]
00020> *# 00155> MTH4005.stm

00021> *# 00156> *

000225+ %4k % %k ko ko ok ko kKRR KRR R | 00157> START TZERO=[0.0], METOUT=([2], NSTORM=[1], NRUN=[010]
00023> *# CATCHMENT 101 - EXISTING CONDITIONS (TO WILSON) 00158> MTH4010.stm

00024> CALIB STANDHYD ID=[1], NHYD=["101"], DT=[1] (min), AREA=[0.095] (ha), 00159> *

00025> XIMP=[0.81], TIMP=[0.81], DWF=[0] (cms), LOSS=[2], 00160> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[025]
00026> SCS curve number CN=[74], 00161> MTH4025.stm

00027> Pervious  surfaces: IAper=[8.92] (mm), SLPP=[2.5](%), 00162> *

00028> LGP=[10] (m), MNP=[0.250], SCP=[0] (min), 00163> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[050]
00029> Impervious surfaces: IAimp=(1.0] (mm), SLPI=[3.5] (%), 00164> MTH4050. stm

00030> LGI=[20] (m), MNI=[0.013], SCI=[0] (min), 00165> *

00031> RAINFALL=[ , , , , ](mm/hr) , END=-1 00166> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[100]
00032> * | | 00167> MTH4100.stm

00033> *# CATCHMENT 102 - EXISTING CONDITIONS (TO RES. BACKYARDS) 00168> *

00034> CALIB STANDHYD ID=[2], NHYD=["102"], DT=[1] (min), AREA=[0.561] (ha), 00169> * |

00035> XIMP=[0.45], TIMP=[0.45], DWF=[0] (cms), LOSS=[2], 00170> FINISH

00036> SCS curve number CN=[74], 00171>

00037> Pervious  surfaces: IAper=([8.92] (mm), SLPP=[5.0](%), 00172>

00038> LGP=[65] (m), MNP=[0.250], SCP=[0] (min), 00173>

00039> Impervious surfaces: IAimp=(1.0] (mm), SLPI=[2.0] (%), 00174>

00040> LGI=[35] (m), MNI=[0.013], SCI=[0] (min), 00175>

00041> RAINFALL=[ , , , , ](mm/hr) , END=-1 00176>

00042> * | | 00177>

00043> *# CATCHMENT 103 - EXISTING CONDITIONS (TO ACADEMY) 00178>

00044> CALIB STANDHYD ID=[3], NHYD=["103"], DT=[1] (min), AREA=[0.025] (ha), 00179>

00045> XIMP=[0.96], TIMP=[0.96], DWF=[0] (cms), LOSS=[2], 00180>

00046> SCS curve number CN=[74],

00047> Pervious surfaces: IAper=[8.92] (mm), SLPP=[2.0] (%),

00048> LGP=[10] (m), MNP=[0.250], SCP=[0] (min),

00049> Impervious surfaces: IAimp=(1.0] (mm), SLPI=[1.0] (%),

00050> LGI=[20] (m), MNI=[0.013], SCI=[0] (min),

00051> RAINFALL=[ , , , , ](mm/hr) , END=-1

00052> * | |

00053> *# CATCHMENT 104 - EXISTING CONDITIONS (TO LORNE)

00054> CALIB NASHYD ID=[4], NHYD=["104"], DT=[1]min, AREA=[0.018] (ha),

00055> DWF=[0] (cms), CN/C=[74], IA=[8.92] (mm),

00056> N=(3]), TP=[0.14]hrs,

00057> RAINFAL ., + . , l(mm/hr), END=-1

00058> * | |

00059> *# CATCHMENT 105 - EXISTING CONDITIONS (TO BROOKSIDE)

00060> CALIB NASHYD ID=[5], NHYD=["105"], DT=[1]min, AREA=[0.078] (ha),

00061> DWF=[0] (cms), CN/C=[74], IA=[8.92] (mm),

00062> N=(3], 0.11]hrs,

00063> RAINFAL ., + .+ , l(mm/hr), END=-1

00064> * | |

00065> *# CATCHMENT EXT1 - EXTERNAL DRAINAGE THROUGH SITE (TO RES. BACKYARDS)

00066> CALIB STANDHYD ID=[6], NHYD=["EXT1"], DT=[1] (min), AREA=[0.033] (ha),

00067> XIMP=[0.27], TIMP=[0.27], DWF=[0] (cms), LOSS=[2],

00068> SCS curve number CN=[74],

00069> Pervious surfaces: IAper=[8.92] (mm), SLPP=[2.0] (%),

00070> LGP=[10] (m), MNP=[0.250], SCP=[0] (min),

00071> Impervious surfaces: IAimp=(1.0] (mm), SLPI=[1.0] (%),

00072> LGI=[15] (m), MNI=[0.013], SCI=[0] (min),

00073> RAINFALL=[ , , , , ](mm/hr) , END=-1

00074> * | |

00075> *# CATCHMENT EXT2 - EXTERNAL DRAINAGE THROUGH SITE (TO WILSON)

00076> CALIB STANDHYD ID=[7], NHYD=["EXT2"], DT=[1] (min), AREA=[0.003] (ha),

00077> XIMP=[0.99], TIMP=[0.99], DWF=[0] (cms), LOSS=[2],

00078> SCS curve number CN=[74],

00079> Pervious surfaces: IAper=[8.92] (mm), SLPP=[2.0] (%),

00080> LGP=[10] (m), MNP=[0.250], SCP=[0] (min),

00081> Impervious surfaces: IAimp=(1.0] (mm), SLPI=[3.0] (%),

00082> LGI=[5] (m), MNI=[0.013], SCI=[0] (min),

00083> RAINFALL=[ , , , , ](mm/hr) , END=

00084> * | |

00085> *# ADD FLOWS TO WILSON

00086> ADD HYD IDsum=[9], NHYD=["EX.WILSON"], IDs to add=[1,7]

00087> * | |

00088> *# ADD FLOWS TO RES. BACKYARDS

00089> ADD HYD IDsum=[10], NHYD=["EX.BKYD"], IDs to add=(2,6]

00090> * | |

00091> *# ADD FLOWS FROM EX. SITE

00092> ADD HYD IDsum=[7], NHYD=["EX.SITE"], IDs to add=[9,10,3,4,5]

00093> * | |
TS ——

00095> *#

00096> *# POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING

00097> *#

00098> *#

00090> * %4k % %k %k ok kKRR KRR R |

00100> *# CATCHMENT 201 - PROPOSED CONDITIONS (CONTROLLED TO WILSON)

00101> CALIB STANDHYD ID=[1], NHYD=["201"], DT=[1] (min), AREA=[0.759] (ha),

00102> XIMP=[0.87], TIMP=[0.87], DWF=[0] (cms), LOSS=[2],

00103> SCS curve number CN=[74],

00104> Pervious surfaces: IAper=[8.92] (mm), SLPP=[2.0] (%),

00105> LGP=[10] (m), MNP=[0.250], SCP=[0] (min),

00106> Impervious surfaces: IAimp=(1.0] (mm), SLPI=[1.5] (%),

00107> LGI=[15] (m), MNI=[0.013], SCI=[0] (min),

00108> RAINFALL=[ , , , , ](mm/hr) , END=-1

00109> * | |

00110> *# ROUTE FLOWS THROUGH TANK WITH ORIFICE

00111> ROUTE RESERVOIR IDout=[2], NHYD=["201_CTL"], IDin=[1],

00112> RDT=[1] (min),

00113> TABLE of ( OUTFLOW-STORAGE ) values

00114> (cms) - (ha-m)

00115> 0.0000 , 0.0000

00116> 0.0080 , 0.0102

00117> 0.0115 , 0.0212

00118> 0.0142 , 0.0322

00119> 0.0164 , 0.0432

00120> 0.0179 , 0.0509

00121> -1, -1 (max twenty pts)

00122> IDovE=[3], NHYDovf=["201_OVE"]

00123> * | |

00124> *# CATCHMENT 202 - PROPOSED CONDITIONS (UNCONTROLLED TO RES. BACKYARDS)

00125> CALIB NASHYD ID=[1], NHYD=["202"], DT=[1]min, AREA=[0.024] (ha),

00126> DWF=[0] (cms), CN/C=[74], IA=[8.92] (mm),

00127> N=[3], TP=[0.09]hrs,

00128> RAINFALL=[ , , , , ](mm/hr), END=-1

00129> * | |

00130> *# CATCHMENT 203 - PROPOSED CONDITIONS (UNCONTROLLED TO ACADEMY)

00131> CALIB STANDHYD ID=[4], NHYD=["203"], DT=[1] (min), AREA=[0.010] (ha),

00132> XIMP=[0.84], TIMP=[0.84], DWF=[0] (cms), LOSS=[2],

00133> SCS curve number CN=[75],

00134> Pervious surfaces: IAper=[8.92] (mm), SLPP=[2.0] (%),

00135> LGP=[10] (m), MNP=[0.250], SCP=[0] (min),

S. Llewellyn & Associates Ltd Page 0 Input File



T:\projects\20092\SWMHYMO\20092. out December 2021
00001> 00136> RUNOFF COEFFICIENT = .97 .17 819
00002> 00137>

00003> S5SSS8s W W M M H H Y Y M M 000 999 999 00138> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00004> S WWW MMMM H H YY MM MM O 0 9 9 9 9 00139> CN* = . Ia = Dep. Storage (Above)

00005> SSSSS WWW MMM HHHHH Y MMM O o ## 9 9 9 9 Ver 4.05 00140> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00006> S ww M M H H Y M M 0 0 9999 9999 Sept 2011 00141> THAN THE STORAGE COEFFICIENT.

00007> SSSSs ww M M H H Y M M 000 9 9 = 00142> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00008> 9 9 9 9 # 3902680 00143>

00009> StormWater Management HYdrologic Model 999 999 00144>

00010> 00145> 002:0004

T 1 T 001465 *# GATCHMENT 102 - EXISTING CONDITIONS (TO RES. BACKYARDS)

000125  Hrkhxkkkhx kb ks %k kb %k 5k % SHMEYMO Ver/d, 05 %%k %k hxkhxk %k bk kb k4% %k 4% ST i

00013> ******x*xx* p single event and continuous hydrologic simulation model **#****x* 00148> | CALIB STANDHYD I Area (ha)= .56

00014>  Frxxrssxx based on the principles of HYMO and its successors KAFHE AT K 00149> | 02:102 1.00 | Total Imp (%)= 45.00 Dir. Conn. (%)= 45.00
00015>  Frxxrssxx OTTHYMO-83 and OTTHYMO-89. FAFHE AT E 00150> --
e S St e e DT 001514 TMPERVIOUS  PERVIOUS (i)

00017> *******xx* Distributed by: J.F. Sabourin and Associates Inc. KAFHE AT K 00152> Surface Area (ha)=

00018>  Frxxkssxx Ottawa, Ontario: (613) 836-3884 KAFHE AT K 00153> Dep. Storage (mm) = 1.00 8.92

00019>  Frxxrssxx Gatineau, Quebec: (819) 243-6858 KAFHE AT K 00154> Average Slope (%)= 2.00 5.00

00020>  Frxxrssxx E-Mail: swmhymo@jfsa.Com FAFHE AT E 00155> Length (m) = 35.00 65.00

S LS S e S 5 S e S T 001504 Vannings n z To13 “350

00022> 00157>

00023> 00158> Max.eff.Inten. (mm/hr)= 74.10 6.27

00024> +++++++++ Licensed user: S. Llewellyn & Associates Ltd +H+tt 00159> over (min) 1.00 23.00

00025>  +++++++++ Burlington SERIAL#:3902680 e+ttt 00160> Storage Coeff. (min) = 1.25 (ii) 22.96 (ii)

00026> 00161> Unit Hyd. Tpeak (min)= 1.00 23.00

00027> 00162> Unit Hyd. peak (cms)= 94 05

T S T 001632 “ToTALS*
00029>  kxkrkrkisk ++++++ PROGRAM ARRAY DIMENSIONS ++++++ Rkekkkok ko 00164> PERK FLOW (cms) = .05 00 .052 (iii)
00030>  Frxxrssxx Maximum value for ID numbers : 10 KAFHE AT K 00165> TIME TO PEAK (hrs)= 1.33 1.83 1.333
00031>  Frxxrssxx Max. number of rainfall points: 105408 KAFHE AT AE 00166> RUNOFF VOLUME (mm) = 34.06 5.92 18.586
00032>  Frxxkssxx Max. number of flow points 105408 KAFHE AT K 00167> TOTAL RAINFALL (mm) = 35.06 35.06 35.063
S S T PSS S SISO SR 001682 RONOFF CORFFICTENT - - 97 1 930
00034> 00169>

00035> 00170> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00036> *kkkkkkkhhhhhhhhhhhhdhk DETAILED OUTPUT dedededdededded ok dedkddddkdkkdkok 00171> CN* = 74.0 Ia = Dep. Storage (Above)

T e O S 001724 (11) TIVE STEP (DT) SHOULD B SMALLER OR BQUAL

00038> * DATE: 2021-12-14 TIME: 10:43:37 RUN COUNTER: 000429 * 00173> THAN THE STORAGE COEFFICIENT.

S S S U S S SIS RN 001745 (1:i) PEAR FLOW DOES NOT INCLUDE BASEFIOW TF ANY.

00040> * Input filename: T:\PROJECTS\20092\SWMHYMO\20092.dat * 00175>

00041> * Output filename: T:\PROJECTS\20092\SWMHYMO\20092.out * 00176>

00042> * Summary filename: T:\PROJECTS\20092\SWMHYMO\20092.sum * 00177> 002:0005

00043> * User comments: * 00178> *# CATCHMENT 103 - EXISTING CONDITIONS (TO ACADEMY)

00044> * 1: * 00179> —====-=——-——m-——mm— o

00045> * 2: * 00180> | CALIB STANDHYD I Area (ha) .03

00046> * 3: * 00181> | 03:103 DT= 1.00 | Total Imp (%) 96.00 Dir. Conn. (%)= 96.00
B R I %5 5= 001829 tmim 2]

00048> 00183> IMPERVIOUS PERVIOUS (i)

00049> 00184> Surface Area (ha)= .02 .00

00050> 001:0001 00185> Dep. Storage (mm) = 1.00 8.92

D00D15 *§5shkkkn xSk %Ak % Ar HE %A R R % AR R R A% AR R %R AR AR H AR HA R AR H AR AR %R R AR A An 001800 rvorage Slope o 100 200

00052> *# Project Name: WILSON AT ACADEMY 00187> Length m) = 20.00 10.00

00053> *# HAMILTON, ONTARIO 00188> Mannings n = 013 .250

00054> *# JOB NUMBER 20092 00189>

00055> *# Date DECEMBER 2021 00190> Max.eff.Inten. (mm/hr)= 74.10 8.59

00056> *# Revised 00191> over (min) 1.00 9.00

00057> *# Company S. LLEWELLYN AND ASSOCIATES LTD. 00192> Storage Coeff. (min) 1.10 (ii) 9.30 (ii)

00058> *# File 20092.DAT 00193> Unit Hyd. Tpeak (min)= 1.0 9.00

000395+ kk ek k ok k% K8 8 X 001042 Unit Hyd. poak  (ome)- 1oz 12

00060> * 00195> *TOTALS*
00061> ** END OF RUN : 1 00196> PEAK FLOW (cms) = .00 00 .005 (iii)
00062> 00197> TIME TO PEAK (hrs)= 1.33 1.52 1.333
T 001082 RUNOFF VOLOME  (mmy 3406 5ion 12935
00064> 00199> TOTAL RAINFALL (mm) = 35.06 35.06 35.063
00065> 00200> RUNOFF COEFFICIENT = .97 .17 .939
00066> 00201>

00067> 00202> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00068> 00203> CN* = 74.0 Ia = Dep. Storage (Above)

00069> ——-———————————————ee 00204> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00070> | | Project dir.: T:\PROJECTS\20092\SWMHYMO\ 00205> THAN THE STORAGE COEFFICIENT.

00071> ---- Rainfall dir.: T:\PROJECTS\20092\SWMHYMO\ 00206> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00072> .00 hrs on 0 00207>

00073> METOUT= 2 (output = METRIC) 00208>

00074> NRUN = 002 00209> 002:000

00075> NSTORM= 1 00210> *# CATCHMENT 104 - EXISTING CONDITIONS (TO LORNE)

00076> # 1=MTH4002.stm 00211> —====---—-——mm——mmm o

00077> 00212> | CALIB NASHYD I Area (ha) .02 Curve Number (CN)=74.00
00078> 002:0002 00213> | 04:104 00 | Ia (mm) 8.920 # of Linear Res. (N)= 3.00
000795 *§5ikkkkn xSk %Ak % Ar HE % AR R %A% AR R A% AR 0 R %R £ A% AR HA AR HA R A %R R AR AR An 002145 — Uon. Tp(hrs) 140

00080> *# Project Name: WILSON AT ACADEMY 00215>

00081> *# HAMILTON, ONTARIO 00216> Unit Hyd Qpeak (cms)= 005

00082> *# JOB NUMBER 20092 00217>

00083> *# Date DECEMBER 2021 00218> PEAK FLOW (cms) = .000 (i)

00084> *# Revised 00219> TIME TO PEAK (hrs)= 1.533

00085> *# Company : S. LLEWELLYN AND ASSOCIATES LTD. 00220> RUNOFF VOLUME (mm) = 5.904

00086> *# File 20092.DAT 00221> TOTAL RAINFALL (mm) = 35.063

D00BTS * f+ ok kk k ok k% kK8 8 002224 RONOFF CORFFICTENT - len

00088> * 00223>

00089> 00224> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00090> 002:0002 00225>

00091> * 00226>

00092> —=-=------—mm——mm— 00227> 002:0007

00093> | READ STORM | Filename: 2-YR MT. HOPE 00228> *# CATCHMENT 105 - EXISTING CONDITIONS (TO BROOKSIDE)

00094> | Ptotal= 35.06 mm| Comments: 2-YR MT. HOPE 00229> —====-----——mmm—mm— oo

00095> 00230> | CALIB NASHYD I Area (ha) .08 Curve Number (CN)=74.00
00096> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN 00231> | 05:105 00 | Ia (mm) 8.920 # of Linear Res. (N)= 3.00
00097> hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 00232> - U.H. Tp(hrs) .110

00098> .17 2.368 | 1.17 18.525 | 2.17 5.648 | 3.17 2.846 00233>

00099> .33 2.712 | 1.33 74.099 | 2.33 4.806 | 3.33 2.644 00234> Unit Hyd Qpeak (cms)= .027

00100> 50 3.193 | 1.50 24.316 | 2.50 4.199 | 3.50 2.472 00235>

00101> .67 3.921 | 1.67 12.980 | 2.67 3.739 | 3.67 2.323 00236> PEAK FLOW (cms) = .001 (i)

00102> .83 5.164 | 1.83 8.954 | 2.83 3.378 | 3.83 2.193 00237> TIME TO PEAK (hrs)= 1.467

00103> 1.00 7.836 | 2.00 6.898 | 3.00 3.087 | 4.00 2.078 00238> RUNOFF VOLUME (mm) = 5.920

00104> 00239> TOTAL RAINFALL (mm) = 35.063

00105> 00240> RUNOFF COEFFICIENT = .169

00106> 002:000 00241>

00107> * 00242> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

D008 4k kb ko kR X | 002432

00109> *# 00244>

00110> *# PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING 00245> 002:0008

00111> *4# 00246> *# CATCHMENT EXT1 - EXTERNAL DRAINAGE THROUGH SITE (TO RES. BACKYARDS)
00112> * 00247> ====mm=mmmmmmmmmmmmoo

DOLL30 ket ks ko ko 8 X | 002484 | CALTE STANDHYD | Area (na 03

00114> *# CATCHMENT 101 - EXISTING CONDITIONS (TO WILSON) 00249> | 06:EXT1 00 | Total Imp (%) 27.00 Dir. Conn. (%)= 27.00
00115> - 00250> -

00116> | | Area (ha .09 00251> IMPERVIOUS PERVIOUS (i)

00117> | 1.00 | Total Imp (% 81.00 Dir. Conn. (%)= 81.00 00252> Surface Area (ha)= .01 .02

00118> - 00253> Dep. Storage (mm) = 1.00 8.92

00119> IMPERVIOUS PERVIOUS (i) 00254> Average Slope (%)= 1.00 2.00

00120> Surface Area (ha)= .08 .02 00255> Length (m) = 15.00 10.00

00121> Dep. Storage (mm) = 1.00 8.92 00256> Mannings n = .013 .250

00122> Average Slope %)= 3.50 2.50 00257>

00123> Length (m) 20.00 10.00 00258> Max.eff.Inten. (mm/hr)= 74.10 8.59

00124> Mannings n = 013 .250 00259> over (min) 1.00 9.00

00125> 00260> Storage Coeff. (min) = .92 (ii) 9.12 (ii)

00126> Max.eff.Inten. (mm/hr)= 74.10 9.00 00261> Unit Hyd. Tpeak (min)= 1.00 9.00

00127> over (min) 1.00 8.00 00262> Unit Hyd. peak (cms)= 1.12 12

00128> Storage Coeff. (min)= .75 (ii) 8.28 (ii) 00263> *TOTALS*
00129> Unit Hyd. Tpeak (min) 1.00 8.00 00264> PEAK FLOW (cms) = .00 .00 .002 (iid)
00130> Unit Hyd. peak (cms)= 1.25 .14 00265> TIME TO PEAK (hrs)= 1.32 1.52 1.333
00131> *TOTALS* 00266> RUNOFF VOLUME (mm) = 34.06 5.92 13.520
00132> PEAK FLOW (cms) = .02 .00 .016 (iii) 00267> TOTAL RAINFALL (mm) = 35.06 35.06 35.063
00133> TIME TO PEAK (hrs)= 1.32 1.45 1.333 00268> RUNOFF COEFFICIENT = .97 .17 .386
00134> RUNOFF VOLUME (mm) = 34.06 5.92 28.716 00269>

00135> TOTAL RAINFALL (mm) = 35.06 35.06 35.063 00270> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
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00271> CN* = 74.0 Ia = Dep. Storage (Rbove) 00406>

00272> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 00407> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

00273> THAN THE STORAGE COEFFICIENT. 00408> CUMULATIVE TIME OF OVERFLOWS (hours) = .00

00274> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00409> PERCENTAGE OF TIME OVERFLOWING (%)= .00

00275> 00410>

00276> 00411>

00277> 002:000 00412> PERK FLOW REDUCTION [Qout/Qin] (%)= 7.131

00278> *# CATCHMENT EXT2 - EXTERNAL DRAINAGE THROUGH SITE (TO WILSON) 00413> TIME SHIFT OF PEAK FLOW (min)= 51.00

00279> ======——--——m—mmm——m oo 00414> MAXIMUM STORAGE USED (ha.m.)=.1564E-01

00280> | CALIB STANDHYD | Area (ha)= .00 00415>

00281> | 07:EXT2 DT= 1.00 | Total Imp (%)= 99.00 Dir. Conn. (%)= 99.00 00416>

00282> -- 00417> 002:0015

00283> IMPERVIOUS PERVIOUS (i) 00418> *# CATCHMENT 202 - PROPOSED CONDITIONS (UNCONTROLLED TO RES. BACKYARDS)

00284> Surface Area 00419> —=--------——mmm——mm o

00285> Dep. Storage 1.00 8.92 00420> | CALIB NASHYD I Area (ha) .02 Curve Number (CN)=74.00
00286> Average Slope 3.00 2.00 00421> | 01:202 DT= 1.00 | Ia (mm) 8.920 # of Linear Res. (N)= 3.00
00287> Length 5.00 10.00 00422> —==—=---m-——mm——mm— o U.H. Tp(hrs)= .090

00288> Mannings n = .013 .250 00423>

00289> 00424> Unit Hyd Qpeak (cms)= .010

00290> Max.eff.Inten. (mm/hr)= 74.10 9.00 00425>

00291> over (min) 1.00 8.00 00426> PEAK FLOW (cms) = .000 (i)

00292> Storage Coeff. (min) = .34 (i1) 8.39 (ii) 00427> TIME TO PEAK (hrs)= 1.417

00293> Unit Hyd. Tpeak (min)= 1.00 8.00 00428> RUNOFF VOLUME (mm) = 5.914

00294> Unit Hyd. peak (cms)= 1.61 25 00429> TOTAL RAINFALL (mm) = 35.063

00295> *TOTALS* 00430> RUNOFF COEFFICIENT = .169

00296> PEAK FLOW (cms) .00 .00 .001 (iii) 00431>

00297> TIME TO PEAK (hrs) 1.23 1.43 1.333 00432> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00298> RUNOFF VOLUME (mm) = 34.06 5.92 33.781 00433>

00299> TOTAL RAINFALL (mm) = 35.06 35.06 35.063 00434>

00300> RUNOFF COEFFICIENT = .97 .17 .963 00435> 002:001

00301> 00436> *# CATCHMENT 203 - PROPOSED CONDITIONS (UNCONTROLLED TO ACADEMY)

00302> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 00437> —==-=--——-——mm——mm— o

00303> CN* = 74.0 Ia = Dep. Storage (Above) 00438> | CALIB STANDHYD I Area (ha) .01

00304> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 00439> | 04:203 DT= 1.00 | Total Imp (%) 84.00 Dir. Conn. (%)= 84.00
00305> THAN THE STORAGE COEFFICIENT. 00440> —==-=--—---——-——mm— oo

00306> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00441> IMPERVIOUS PERVIOUS (i)

00307> 00442> Surface Area (ha)= .01 .00

00308> 00443> Dep. Storage (mm) = 1.00 8.92

00309> 002:0010 00444> Average Slope %)= 2.00 2.00

00310> *# ADD FLOWS TO WILSON 00445> Length m) = 10.00 10.00

00311> 00446> Mannings n = .013 250

00312> | ADD HYD (EX.WILSON ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF 00447>

00313> (ha) (cms) (hrs) (mm) (cms) 00448> Max.eff.Inten. (mm/hr)= 74.10 9.00

00314> ID1 01:101 .09 .016 1.33 28.72 .000 00449> over (min) 1.00 9.00

00315> +ID2 07:EXT2 .00 .001 1.33 33.78 .000 00450> Storage Coeff. (min) = .59 (ii) 8.64 (ii)

00316> 00451> Unit Hyd. Tpeak (min)= 1.00 9.00

00317> SUM 09:EX.WILSON .10 .017 1.33 28.87 000 00452> Unit Hyd. peak (cms)= 1.39 13

00318> 00453> *TOTALS*

00319> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 00454> PEAK FLOW (cms) = 00 00 .002 (iii)
00320> 00455> TIME TO PEAK (hrs)= 1.27 1.47 1.333

00321> 00456> RUNOFF VOLUME (mm) = 34.06 6.17 29.599

00322> 002:0011 00457> TOTAL RAINFALL (mm) = 35.06 35.06 35.063

00323> *# ADD FLOWS TO RES. BACKYARDS 00458> RUNOFF COEFFICIENT = .97 .18 .844

00324> 00459>

00325> | ADD HYD (EX.BKYD ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF 00460> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00326> (ha) (cms) (hrs) (mm) (cms) 00461> CN* = 75.0 Ia = Dep. Storage (Above)

00327> ID1 02:102 .56 .052 1.33 18.59 000 00462> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00328> +ID2 06:EXT1 .03 .002 1.33 13.52 .000 00463> THAN THE STORAGE COEFFICIENT.

00329> 00464> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00330> SUM 10:EX.BKYD .59 .054 1.33 18.30 000 00465>

00331> 00466>

00332> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 00467> 002:0017

00333> 00468> *# CATCHMENT 204 - PROPOSED CONDITIONS (UNCONTROLLED TO BROOKSIDE)

00334> 00469>

00335> 002:0012 00470> | CALIB NASHYD I Area (ha) .02 Curve Number (CN)=74.00
00336> *# ADD FLOWS FROM EX. SITE 00471> | 05:204 00 | Ia (mm) 8.920 # of Linear Res. (N)= 3.00
00337> - 00472> - U.H. Tp(hrs) .090

00338> | ADD HYD (EX.SITE ) | ID: NHYD AREA QPEAK TPEAK R.V DWF 00473>

00339> (ha) (cms) (hrs) (mm) (cms) 00474> Unit Hyd Qpeak (cms)= 008

00340> ID1 09:EX.WILSON 10 .017 1.33 28.87 .000 00475>

00341> +ID2 10:EX.BKYD .59 .054 1.33 18.30 .000 00476> PEAK FLOW (cms) = .000 (i)

00342> +ID3 03:103 .03 .005 1.33 32.94 .000 00477> TIME TO PEAK (hrs)= 1.417

00343> +ID4 04:104 .02 .000 1.53 5.90 .000 00478> RUNOFF VOLUME (mm) = 5.911

00344> +ID5 05:105 .08 .001 1.47 5.92 .000 00479> TOTAL RAINFALL (mm) = 35.063

00345> 00480> RUNOFF COEFFICIENT = .169

00346> SUM 07:EX.SITE .81 077 1.33 18.57 .000 00481>

00347> 00482> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00348> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 00483>

00349> 00484>

00350> 00485> 002:0018

00351> 002:001 00486> *# ADD PROPOSED FLOWS FROM SITE

003525 *§%ikk kX nhrAr kA AR r AE % AR R %% AR R %A% SR SR %R KR AR HA R KRR R HA % AR AR R R AR R | 004875 oo SOOI TR T

00353> *# 00488> | ADD HYD (PROP.SITE ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
00354> *# POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING 00489> (ha) (cms) (hrs) (mm) (cms)
00355> *# 00490> ID1 02:201_CTL .76 .010 2.18 30.40 .000
00356> *# 00491> +ID2 03:201_OVF .00 .000 .00 .00 .000
Q0357> *kfkkkkkdhdkdkdkdokdk ok ko ko ok ok ok ok ok ok Aok Aok Aok Ak Ak Ak kK kK kK kK ok ok ok k ok k ok khkh kA kA kA kAR AR AR AR, | 00492> +ID3 01:202° .02 .000 1.42 5.91 .000
00358> *# CATCHMENT 201 - PROPOSED CONDITIONS (CONTROLLED TO WILSON) 00493> +ID4 04:203 .01 .002 1.33 29.60 .000
00359> —=-=------—mmm—mmm oo 00494> +ID5 05:204 .02 .000 1.42 5.91 .000
00360> | CALIB STANDHYD | Area (ha .76 00495>

00361> | 01:201 DT= 1.00 | Total Imp (% 87.00 Dir. Conn. (%)= 87.00 00496> SUM 06:PROP.SITE 81 011 1.33 29.07 .000
00362> —=—==-——---—m-———————m o 00497>

00363> IMPERVIOUS PERVIOUS (i) 00498> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00364> Surface Area (ha)= .66 .10 00499>

00365> Dep. Storage (mm) = 1.00 8.92 00500>

00366> Average Slope %) 1.50 2.00 00501> 002:001

00367> Length (m) = 15.00 10.00 00502> *# AREA CHECK

00368> Mannings n = .013 .250 00503> —==—=-----———mm——mm oo

00369> 00504> | ADD HYD (CHECK ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
00370> Max.eff.Inten. (mm/hr)= 74.10 8.59 00505> —==—===---——m-———mm oo (ha) (cms) (hrs) (mm) (cms)
00371> over (min) 1.00 9.00 00506> ID1 07:EX.SITE .81 .077 1.33 18.57 .000
00372> Storage Coeff. (min)= .82 (ii) 9.02 (ii) 00507> +ID2 06:PROP.SITE .81 .011 1.33 29.07 .000
00373> Unit Hyd. Tpeak (min)= 1.00 9.00 00508>

00374> Unit Hyd. peak (cms)= 1.20 13 00509> SUM 01:CHECK 1.63 .087 1.33 23.82 .000
00375> *TOTALS* 00510>

00376> PEAK FLOW (cms) = .14 .00 136 (iii) 00511> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00377> TIME TO PEAK (hrs)= 1.33 1.52 1.333 00512>

00378> RUNOFF VOLUME (mm) 34.06 5.92 30.405 00513>

00379> TOTAL RAINFALL (mm) = 35.06 35.06 35.063 00514> 002:002

00380> RUNOFF COEFFICIENT = .97 .17 .867 00515> * RUN REMAINING DESIGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR)

00381> 00516> *

00382> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 00517> ** END OF RUN : 4

00383> CN* = 74.0 Ia = Dep. Storage (Rbove) 00518>

00384 (11) TIME STEP (DT) SHOULD BB SMATCER OR BOUAL S S,
00385> THAN THE STORAGE COEFFICIENT. 00520>

00386> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00521>

00387> 00522>

00388> 00523>

00389> 002:0014 00524>

00390> *# ROUTE FLOWS THROUGH TANK WITH ORIFICE 00525>

00391> —=—==-----—mmm—mm— o 00526> Project dir.: T:\PROJECTS\20092\SWMHYMO\

00392> | ROUTE RESERVOIR ] Requested routing time step = 1.0 min. 00527> Rainfall dir.: T:\PROJECTS\20092\SWMHYMO\

00393> | IN>01:(201 ) I 00528> .00 hrs on 0

00394> | OUT<02:(201_CT) ] = = OUTLFOW STORAGE TABLE = = 00529> 2 (output = METRIC)

00395> - OUTFLOW STORAGE | OUTFLOW STORAGE 00530> NRUN 005

00396> (cms) (ha.m.) | (cms) (ha.m.) 00531> NSTORI 1

00397> .000 .0000E+00 | .014 .3220E-01 00532> # 1=MTH4005.stm

00398> .008 .1020E-01 | .016 .4320E-01 00533>

00399> .012 .2120E-01 | .018 .5090E-01 00534> 005:0002

00100% DOD355 *frs kA kb x Ak nhr % bR AR R %% AR r A% SRR AR R AR H AR AR R HA R AR R AR HA R AR R Rk
00401> ROUTING RESULTS AREA QPERK TPEAK R.V. 00536> *# Project Name: WILSON AT ACADEMY

00402> (ha) (cms) (hrs) (mm) 00537> *# HAMILTON, ONTARIO

00403> INFLOW >01: (201 ) .76 .136 1.333 30.405 00538> *# JOB NUMBER 20092

00404> OUTFLOW<02: (201_CT) .76 .010 2.183 30.405 00539> *4# Date DECEMBER 2021

00405> OVERFLOW<03: (201_oV) .00 .000 .000 .000 00540> *# Revised
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00541> *# Company  : S. LLEWELLYN AND ASSOCIATES LTD. 00676> RUNOFF VOLUME (mm)= 13.006

00542> *# File 20092 .DAT 00677> TOTAL RAINFALL  (mm)=  50.139

005035 *f#ksththakhhnththaknkhkht hthak Ak ke hahakhkhbhthahak sk ke hahhkREREhERAKARAR A AR 00678> RUNOFF COEFFICIENT = 1259

00544> * 00679>

00545> 00680> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00546> 005:0002 00681>

00547> * 00682>

00548> —===m=mmmmmmmmmme 00683> 005:0007

00549> | READ STORM | Filename: 5-YR MT. HOPE 00684> *# CATCHMENT 105 - EXISTING CONDITIONS (TO BROOKSIDE)

00550> | Ptotal= 50.14 mm| Comments: 5-YR MT. HOPE 00685> ======—mmmmmmmmmmmemo

00551> 00686> | CALIB NASHYD | Area (ha) .08  Curve Number  (CN)=74.00
00552> TIME RAIN |  TIME RAIN | TIME RAIN |  TIME RAIN 00687> | 05:105 00 | Ia (mm) 8.920 # of Linear Res.(N)= 3.00
00553> hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr 00688> - U.H. Tp(hrs) 110

00554> .17 3.196 | 1.17 28.027 | 2.17 8.084 | 3.17 3.885 00689>

00555> .33 3.691 | 1.33 103.038 | 2.33 6.801 | 3.33 3.593 00690> Unit Hyd Opeak (cms)= 027

00556> .50 4.393 | 1.50 36.919 | 2.50 5.885 | 3.50 3.344 00691>

00557> .67 5.470 | 1.67 19.516 | 2.67 5.198 | 3.67 3.130 00692> PEAK FLOW (cms) = .004 (i)

00558> .83 7.347 | 1.83 13.211 | 2.83 4.664 | 3.83 2.945 00693> TIME TO PEAK (hrs)= 1.433

00559> 1.00 11.470 |  2.00 10.009 | 3.00 4.236 | 4.00 2.782 00694> RUNOFF VOLUME (mm)= 13.020

00560> 00695> TOTAL RAINFALL  (mm)=  50.139

00561> 00696> RUNOFF COEFFICIENT = .260

00562> 005:000 00697>

00563> * 00698> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

D05 6L> * %4k %%k ko %ok kKRR KRR R | 00699>

00565> *# 00700>

00566> *# PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING 00701> 005:0008

00567> *# 00702> *# CATCEMENT EXT1 - EXTERNAL DRAINAGE THROUGH SITE (TO RES. BACKYARDS)

00568> *# 00703> ====mmmmmmmmmmmmmmemo o

D0569> + 4+ 4k % %k ko ko k kKR KRR KRR R | 00704> | CALIB STANDHYD | Area (ha) 03

00570> *# CATCHMENT 101 - EXISTING CONDITIONS (TO WILSON) 00705> | 06:EXT1 .00 | Total Imp(%) 27.00 Dir. Conn. (%)= 27.00

00571> - 00706> -

00572> | Area (ha .09 00707> IMPERVIOUS PERVIOUS (i)

00573> 1.00 | Total Imp(% 81.00 Dir. Conn.(%)= 81.00 00708> Surface Area (ha)= .01 .02

00574> - 00709> Dep. Storage (mm) = 1.00 8.92

00575> IMPERVIOUS PERVIOUS (i) 00710> Average Slope (%)= 1.00 2.00

00576> Surface Area (ha)= .08 .02 00711> Length (m) = 15.00 10.00

00577> Dep. Storage (mm) = 1.00 8.92 00712> Mannings n = 013 .250

00578> Average Slope %)= 3.50 2.50 00713>

00579> Length (m) 20.00 10.00 00714> Max.eff.Inten. (mm/hr)= 103.04 25.41

00580> Mannings n = 013 .250 00715> over (min) 1.00 6.00

00581> 00716> Storage Coeff. (min)= 81 (ii) 6.12 (ii)

00582> Max.eff.Inten. (mm/hr)= 103.04 25.41 00717> Unit Hyd. Tpeak (min)= 1.00 6.00

00583> over (min) 1.00 6.00 00718> Unit Hyd. peak (cms)= 1.21 .19

00584> Storage Coeff. (min)= .66 (ii) 5.63 (i) 00719> *TOTALS*

00585> Unit Hyd. Tpeak (min) 1.00 6.00 00720> PEAK FLOW (cms) = .00 .00 003 (iii)
00586> Unit Hyd. peak (cms)= 1.33 .20 00721> TIME TO PEAK (hrs)= 1.30 1.40 1.333

00587> *TOTALS* 00722> RUNOFF VOLUME (mm) = 49.14 13.02 22.774

00588> PEAK FLOW (cms) = .02 .00 .023 (1i1) 00723> TOTAL RAINFALL  (mm)= 50.14 50.14 50.139

00589> TIME TO PEAK (hrs)= 1.32 1.40 1.333 00724> RUNOFF COEFFICIENT = .98 .26 .454

00590> RUNOFF VOLUME (mm) = 49.14 13.02 42.277 00725>

00591> TOTAL RAINFALL  (mm) 50.14 50.14 50.139 00726> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00592> RUNOFF COEFFICIENT = .98 .26 .843 00727> CN* = 74.0 Ia = Dep. Storage (Above)

00593> 00728> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00594> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 00729> THAN THE STORAGE COEFFICIENT.

00595> CN* = 74.0 Ia = Dep. Storage (Above) 00730> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00596> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 00731>

00597> THAN THE STORAGE COEFFICIENT. 00732>

00598> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00733> 005:000

00599> 00734> *# CATCHMENT EXT2 - EXTERNAL DRAINAGE THROUGH SITE (TO WILSON)

00600> 00735>

00601> 005:0004 00736> | CALIB STANDHYD | Area (ha) = .00

00602> *# CATCHMENT 102 - EXISTING CONDITIONS (TO RES. BACKYARDS) 00737> | 07:EXT2 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00

00603> - 00738> --

00604> | CALIB STANDHYD | Area (ha)= .56 00739> IMPERVIOUS PERVIOUS (i)

00605> | 02:102 DT= 1.00 | Total Imp(%)= 45.00 Dir. Conn.(%)=  45.00 00740> Surface Area (ha)=

00606> -- 00741> Dep. Storage (mm) = 1.00 8.92

00607> IMPERVIOUS PERVIOUS (i) 00742> Average Slope (%)= 3.00 2.00

00608> Surface Area 00743> Length (m) = 5.00 10.00

00609> Dep. Storage 1.00 8.92 00744> Mannings n = 013 .250

00610> Average Slope 2.00 5.00 00745>

00611> Length 35.00 65.00 00746> Max.eff.Inten. (mm/hr)= 103.04 25.41

00612> Mannings n = 013 .250 00747> over (min) 1.00 6.00

00613> 00748> Storage Coeff. (min)= .30 (i1) 5.62 (ii)

00614> Max.eff.Inten. (mm/hr)= 103.04 18.06 00749> Unit Hyd. Tpeak (min)= 1.00 6.00

00615> over (min) 1.00 15.00 00750> Unit Hyd. peak (cms)= 1.64 25

00616> Storage Coeff. (min)= 1.09 (ii)  15.32 (ii) 00751> *TOTALS*

00617> Unit Hyd. Tpeak (min)= 1.00 15.00 00752> PEAK FLOW (cms) = .00 .00 001 (iid)
00618> Unit Hyd. peak (cms)= 1.02 .07 00753> TIME TO PEAK (hrs)= 1.23 1.40 1.333

00619> *TOTALS* 00754> RUNOFF VOLUME (mm) = 49.14 13.02 48.778

00620> PEAK FLOW (cms) .07 .01 L074 (1i1) 00755> TOTAL RAINFALL  (mm)= 50.14 50.14 50.139

00621> TIME TO PEAK (hrs) 1.33 1.62 1.333 00756> RUNOFF COEFFICIENT = .98 .26 973

00622> RUNOFF VOLUME (mm) = 49.14 13.02 29.275 00757>

00623> TOTAL RAINFALL  (mm)= 50.14 50.14 50.139 00758> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00624> RUNOFF COEFFICIENT = .98 .26 .584 00759> CN* = 74.0 Ia = Dep. Storage (Above)

00625> 00760> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00626> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 00761> THAN THE STORAGE COEFFICIENT.

00627> CN* = 74.0 Ia = Dep. Storage (Above) 00762> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00628> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 00763>

00629> THAN THE STORAGE COEFFICIENT. 00764>

00630> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00765> 005:001

00631> 00766> *# ADD FLOWS TO WILSON

00632> 00767>

00633> 005:0005 00768> | ADD HYD (EX.WILSON ) | ID: NHYD AREA QPEAK  TPEAK R.V. DWE
00634> *# CATCHMENT 103 - EXISTING CONDITIONS (TO ACADEMY) 00769> (ha) (cms)  (hrs)  (mm) (cms)
00635> —=—=m=mmmmmmmmmmmmmmem 00770> ID1 01:101 .09 023 1.33 42.28 000
00636> | CALIB STANDHYD | Area (ha .03 00771> +ID2 07:EXT2 .00 .001 1.33 48.78 000
00637> | 03:103 DT= 1.00 | Total Imp(% 96.00 Dir. Conn. (%)=  96.00 00772>

00638> —=====m=m=mmmmmmmmmm 00773> SUM 09:EX.WILSON .10 024 1.33 42.48 000
00639> IMPERVIOUS PERVIOUS (i) 00774>

00640> Surface Area (ha)= .02 .00 00775> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00641> Dep. Storage (mm) = 1.00 8.92 00776>

00642> Average Slope 1.00 2.00 00777>

00643> Length (m) = 20.00 10.00 00778> 005:0011

00644> Mannings n = 013 .250 00779> *# ADD FLOWS TO RES. BACKYARDS

00645> 00780> --

00646> Max.eff.Inten. (mm/hr)= 103.04 25.41 00781> | ADD HYD (EX.BKYD ) | ID: NHYD AREA QPEAK  TPEAK R.V. DWE
00647> over (min) 1.00 6.00 00782> (ha) (cms)  (hrs)  (mm) (cms)
00648> Storage Coeff. (min)= .96 (ii) 6.28 (ii) 00783> ID1 02:102 .56 074 1.33 29.28 000
00649> Unit Hyd. Tpeak (min)= 1.00 6.00 00784> +ID2 06:EXT1 .03 .003 1.33 22.77 000
00650> Unit Hyd. peak (cms)= 1.10 .18 00785>

00651> *TOTALS* 00786> SUM 10:EX.BKYD .59 .078 1.33 28.91 000
00652> PEAK FLOW (cms) = .01 .00 L007 (ii1) 00787>

00653> TIME TO PEAK (hrs)= 1.33 1.40 1.333 00788> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00654> RUNOFF VOLUME (mm) 49.14 13.02 47.694 00789>

00655> TOTAL RAINFALL  (mm)= 50.14 50.14 50.139 00790>

00656> RUNOFF COEFFICIENT = .98 .26 951 00791> 005:0012

00657> 00792> *# ADD FLOWS FROM EX. SITE

00658> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 00793> --

00659> CN* = 74.0 Ia = Dep. Storage (Above) 00794> | ADD HYD (EX.SITE ) | ID: NHYD AREA QPEAK  TPEAK R.V. DWE
00660> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 00795> (ha) (cms)  (hrs)  (mm) (cms)
00661> THAN THE STORAGE COEFFICIENT. 00796> ID1 09:EX.WILSON .10 024 1.33 42.48 000
00662> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00797> +ID2 10:EX.BKYD .59 .078 1.33 28.91 000
00663> 00798> +ID3 03:103 .03 .007 1.33 47.69 000
00664> 00799> +ID4 04:104 .02 .001 1.50 13.01 000
00665> 005:00 00800> +ID5 05:105 .08 004 1.43 13.02 000
00666> *# CATCHMENT 104 - EXISTING CONDITIONS (TO LORNE) 00801>

00667> - 00802> SUM 07:EX.SITE .81 111 1.33 29.25 000
00668> | CALIB NASHYD | Area (ha .02 Curve Number  (CN) 00803>

00669> | 104 DT= 1.00 | Ia (mm 8.920 # of Linear Res. (N) 00804> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00670> - U.H. Tp (hrs 140 00805>

00671> 00806>

00672> Unit Hyd Qpeak (cms)= 005 00807> 005:0013

00673> D0BOB> *fx#hkhkhdhtkakhk hk kA KAK A KA RE KA KA RARA KA A A RARARA A RERE A AR RARARAAERE A
00674> PEAK FLOW (cms) = .001 (i) 00809> *#

00675> TIME TO PEAK (hrs)= 1.500 00810> *# POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
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00811> *# 00946> ID1 02:201_CTL .76 .012 2.35 44.44 .000
00812> *# 00947> +ID2 03:201_OVF .00 .000 .00 .00 .000
QOBL3> *kfkkkdokdkdkkkkkdk ok ko ko ko ok ok Aok Aok Aok Aok A kA kA kK kK kK kKK k ok kk ok k ok khk kKA kA kAR AR AR AR AR, | 00948> +ID3 01:202° .02 .001 1.40 13.01 .000
00814> *# CATCHMENT 201 - PROPOSED CONDITIONS (CONTROLLED TO WILSON) 00949> +ID4 04:203 .01 .002 1.33 43.44 .000
00815> =—=====——--——-———m——m oo 00950> +ID5 05:204 .02 .001 1.40 13.01 .000
00816> | CALIB STANDHYD | Area (ha .76 00951>

00817> | 01:201 DT= 1.00 | Total Imp (% 87.00 Dir. Conn. (%)= 87.00 00952> SUM 06:PROP.SITE 81 014 1.50 42.73 .000
00818> —===---—--——-———m— oo 00953>

00819> IMPERVIOUS PERVIOUS (i) 00954> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00820> Surface Area (ha)= .66 .10 00955>

00821> Dep. Storage (mm) = 1.00 8.92 00956>

00822> Average Slope 1.50 2.00 00957> 005:001

00823> Length (m) = 15.00 10.00 00958> *# AREA CHECK

00824> Mannings n = .013 250 00959> —==—------m—mmm——m— oo

00825> 00960> | ADD HYD (CHECK ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
00826> Max.eff.Inten. (mm/hr)= 103.04 25.41 00961> —==———=—-—-———-———m— oo (ha) (cms) (hrs) (mm) (cms)
00827> over (min) 1.00 6.00 00962> ID1 07:EX.SITE .81 L111 1.33 29.25 .000
00828> Storage Coeff. (min)= 272 (i1) 6.03 (ii) 00963> +ID2 06:PROP.SITE .81 .014 1.50 42.73 .000
00829> Unit Hyd. Tpeak (min)= 1.00 6.00 00964>

00830> Unit Hyd. peak (cms)= 1.28 19 00965> SUM 01:CHECK 1.63 .125 1.33 35.99 .000
00831> *TOTALS* 00966>

00832> PEAK FLOW (cms) = .19 .00 .192 (iii) 00967> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00833> TIME TO PEAK (hrs)= 1.33 1.40 1.333 00968>

00834> RUNOFF VOLUME (mm) 49.14 13.02 44.444 00969>

00835> TOTAL RAINFALL (mm) = 50.14 50.14 50.139 00970> 005:002

00836> RUNOFF COEFFICIENT = .98 .26 .886 00971> * RUN REMAINING DESIGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR)

00837> 00972> *

00838> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 00973>

00839> CN* = 74.0 Ia = Dep. Storage (Rbove) 00974> 005:0002

00840> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 00975> *

00841> THAN THE STORAGE COEFFICIENT. 00976> ** END OF RUN : 9

00842> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00977>

00844> 00979>

00845> 005:0014 00980>

00846> *# ROUTE FLOWS THROUGH TANK WITH ORIFICE 00981>

00847> ==—=--——--—mm——mm— oo 00982>

00848> | ROUTE RESERVOIR ] Requested routing time step = 1.0 min. 00983>

00849> | IN>01:(201 ) I 00984>

00850> | OUT<02:(201_CT) I = = OUTLFOW STORAGE TABLE = 00985> Project dir.: T:\PROJECTS\20092\SWMHYMO\

00851> - OUTFLOW STORAGE | OUTFLOW STORAGE 00986> Rainfall dir.: T:\PROJECTS\20092\SWMHYMO\

00852> (cms) (ha.m.) | (cms) (ha.m.) 00987> .00 hrs on 0

00853> .000 .0000E+00 | .014 .3220E-01 00988> 2 (output = METRIC)

00854> .008 .1020E-01 | .016 .4320E-01 00989> NRUN 010

00855> .012 .2120E-01 | .018 .5090E-01 00990> NSTORI 1

00856> 00991> # 1=MTH4010.stm

00857> ROUTING RESULTS AREA QPERK TPEAK R.V. 00992>

00858> (ha) (cms) (hrs) (mm) 00993> 010:0002

008502 INFLOW S01: (201 ) kH o 10555 44044 000945 *FXsHAkhx Ak nhr kb % kAR A %% AR r A% SRR A A% R AR R R AR AR HA R AR %R HA R AR R Rk
00860> OUTFLOW<02: (201_CT) .76 .012 2.350 44,444 00995> *# Project Name: WILSON AT ACADEMY

00861> OVERFLOW<03: (201_oV) .00 .000 .000 .000 00996> *# HAMILTON, ONTARIO

00862> 00997> *# JOB NUMBER 20092

00863> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0 00998> *# Date DECEMBER 2021

00864> CUMULATIVE TIME OF OVERFLOWS (hours)= .00 00999> *# Revised H

00865> PERCENTAGE OF TIME OVERFLOWING (%)= .00 01000> *# Company : S. LLEWELLYN AND ASSOCIATES LTD.

00866> 01001> *# File 20092.DAT

008672 010025 * % kk bk sk Atk w8 s %k R R R
00868> PEAK FLOW REDUCTION [Qout/Qin] (%)= 6.313 01003> *

00869> TIME SHIFT OF PEAK FLOW (min)= 61.00 01004>

00870> MAXIMUM STORAGE USED (ha.m.)=.2384E-01 01005> 010:0002

00871> 01006> *

00872> 01007>

00873> 005:0015 01008> | READ STORM | Filename: 10-YR MT. HOPE (A=1343.7 B=9 C=0.814)

00874> *# CATCHMENT 202 - PROPOSED CONDITIONS (UNCONTROLLED TO RES. BACKYARDS) 01009> | Ptotal= 60.22 mm| Comments: 10-YR MT. HOPE (A=1343.7 B=9 C=0.814)

00875> ======——=-———-——mm——m o 01010>

00876> | CALIB NASHYD | Area .02 Curve Number (CN) 01011> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
00877> | 01:202 DT= 1.00 | Ia 8.920 # of Linear Res. (N) 01012> hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
00878> —=—==-=——-———m——mm— oo U.H. Tp(hrs)= .090 01013> .17 3.725 | 1.17 34.487 | 2.17 9.714 | 3.17 4.557
00879> 01014> 33 4.322 | 1.33 122.292 | 2.33 8.126 | 3.33 4.203
00880> Unit Hyd Qpeak (cms)= .010 01015> .50 5.173 | 1.50 45.465 | 2.50 6.998 | 3.50 3.903
00881> 01016> .67 6.489 | 1.67 23.981 | 2.67 6.156 | 3.67 3.646
00882> PEAK FLOW (cms) = .001 (1) 01017> 83 8.802 | 1.83 16.104 | 2.83 5.503 | 3.83 3.423
00883> TIME TO PEAK (hrs)= 1.400 01018> 1.00 13.931 | 2.00 12.108 | 3.00 4.982 | 4.00 3.228
00884> RUNOFF VOLUME (mm) = 13.013 01019>

00885> TOTAL RAINFALL (mm) 50.139 01020>

00886> RUNOFF COEFFICIENT = .260 01021> 010:0003

00887> 01022> *

00888% (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 010235 * %k bk dkk A %k K R
00889> 01024> *#

00890> 01025> *# PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING

00891> 005:001 01026> *#

00892> *# CATCHMENT 203 - PROPOSED CONDITIONS (UNCONTROLLED TO ACADEMY) 01027> *

008935 oo 222 T Y 010285 * sk bk kk Ak k8 R
00894> | CALIB STANDHYD | Area (ha .01 01029> *# CATCHMENT 101 - EXISTING CONDITIONS (TO WILSON)

00895> | 04:203 DT= 1.00 | Total Imp (% 84.00 Dir. Conn. (%)= 84.00 01030> —=--=-=-—-———-———— -

00896> —=——===——--——-———m———o o 01031> | CALIB STANDHYD I Area (ha) .09

00897> IMPERVIOUS PERVIOUS (i) 01032> | 01:101 00 | Total Imp (%) 81.00 Dir. Conn. (%)= 81.00
00898> Surface Area (ha)= .01 .00 01033> -

00899> Dep. Storage (mm) = 1.00 8.92 01034> IMPERVIOUS PERVIOUS (i)

00900> Average Slope 2.00 2.00 01035> Surface Area (ha)= . .02

00901> Length (m) = 10.00 10.00 01036> Dep. Storage (mm) = 1.00 8.92

00902> Mannings n = .013 250 01037> Average Slope (%)= 3.50 2.50

00903> 01038> Length (m) = 20.00 10.00

00904> Max.eff.Inten. (mm/hr)= 103.04 26.49 01039> Mannings n .013 .250

00905> over (min) 1.00 6.00 01040>

00906> Storage Coeff. (min) = .52 (ii) 5.74 (ii) 01041> Max.eff.Inten. (mm/hr)= 122.29 39.27

00907> Unit Hyd. Tpeak (min)= 1.00 6.00 01042> over (min) 1.00 5.00

00908> Unit Hyd. peak (cms)= 1.46 19 01043> Storage Coeff. (min) = .62 (ii) 4.79 (ii)

00909> *TOTALS* 01044> Unit Hyd. Tpeak (min)= 1.00 5.00

00910> PEAK FLOW (cms) = .00 .00 .002 (iii) 01045> Unit Hyd. peak (cms)= 1.36 23

00911> TIME TO PEAK (hrs)= 1.27 1.40 1.333 01046> *TOTALS*

00912> RUNOFF VOLUME (mm) 49.14 13.50 43.436 01047> PEAK FLOW (cms) = .03 .00 027 (iii)
00913> TOTAL RAINFALL (mm) = 50.14 50.14 50.139 01048> TIME TO PEAK (hrs)= 1.32 1.38 1.333

00914> RUNOFF COEFFICIENT = .98 .27 .866 01049> RUNOFF VOLUME (mm) = 59.22 18.72 51.525

00915> 01050> TOTAL RAINFALL (mm) = 60.22 60.22 60.219

00916> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 01051> RUNOFF COEFFICIENT = .98 .31 .856

00917> CN* = 75.0 Ia = Dep. Storage (Rbove) 01052>

00918> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 01053> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00919> THAN THE STORAGE COEFFICIENT. 01054> CN* = 74.0 Ia = Dep. Storage (Above)

00920> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01055> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00921> 01056> THAN THE STORAGE COEFFICIENT.

00922> 01057> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00923> 005:0017 01058>

00924> *# CATCHMENT 204 - PROPOSED CONDITIONS (UNCONTROLLED TO BROOKSIDE) 01059>

00925> ——= 01060> 010:0004

00926> | | Area (ha .02 Curve Number (CN) 01061> *# CATCHMENT 102 - EXISTING CONDITIONS (TO RES. BACKYARDS)

00927> | 1.00 | Ia (mm 8.920 # of Linear Res. (N) 01062> —======——==-—————————

00928> - U.H. Tp(hrs 090 01063> | CALIB STANDHYD I Area (ha)= .56

00929> 01064> | 02:102 1.00 | Total Imp (%)= 45.00 Dir. Conn. (%)= 45.00
00930> Unit Hyd Qpeak (cms)= 008 01065> --

00931> 01066> IMPERVIOUS PERVIOUS (i)

00932> PEAK FLOW (cms) = .001 (1) 01067> Surface Area (ha)= .

00933> TIME TO PEAK 1.400 01068> Dep. Storage (mm) = 1.00 8.92

00934> RUNOFF VOLUME (mm) = 13.013 01069> Average Slope (%)= 2.00 5.00

00935> TOTAL RAINFALL (mm) = 50.139 01070> Length (m) = 35.00 65.00

00936> RUNOFF COEFFICIENT = .260 01071> Mannings n .013 .250

00937> 01072>

00938> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01073> Max.eff.Inten. (mm/hr)= 122.29 27.98

00939> 01074> over (min) 1.00 13.00

00940> 01075> Storage Coeff. (min) = 1.02 (ii) 12.96 (ii)

00941> 005:001 01076> Unit Hyd. Tpeak (min)= 1.00 13.00

00942> *# ADD PROPOSED FLOWS FROM SITE 01077> Unit Hyd. peak (cms) = 1.06 .09

00943> —=——------—mmm——m— o 01078> *TOTALS*

00944> | ADD HYD (PROP.SITE ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF 01079> PEAK FLOW (cms) = 09 .02 .091 (iid)
00945> (ha) (cms) (hrs) (mm) (cms) 01080> TIME TO PEAK (hrs)= 1.33 1.53 1.333
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01081> RUNOFF VOLUME (mm) = 59.22 18.72 36.947 01216>

01082> TOTAL RAINFALL (mm) = 60.22 60.22 60.219 01217> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01083> RUNOFF COEFFICIENT = .98 .31 .614 01218> CN* = 74.0 Ia = Dep. Storage (Above)

01084> 01219> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01085> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 01220> THAN THE STORAGE COEFFICIENT.

01086> CN* = 74.0 Ia = Dep. Storage (Above) 01221> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01087> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 01222>

01088> THAN THE STORAGE COEFFICIENT. 01223>

01089> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01224> 010:001

01090> 01225> *# ADD FLOWS TO WILSON

01091> 01226>

01092> 010:0005 01227> | ADD HYD (EX.WILSON ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
01093> *# CATCHMENT 103 - EXISTING CONDITIONS (TO ACADEMY) 01228> (ha) (cms) (hrs) (mm) (cms)
01094> —=-=------—mmmmmmm oo 01229> ID1 01:101 .09 .027 1.33 51.53 .000
01095> | CALIB STANDHYD | Area (ha .03 01230> +ID2 07:EXT2 .00 .001 1.33 58.81 .000
01096> | 03:103 DT= 1.00 | Total Imp (% 96.00 Dir. Conn. (%)= 96.00 01231>

01097> ====-=——-m—mmmmmm— e 01232> SUM 09:EX.WILSON .10 .028 1.33 51.75 .000
01098> IMPERVIOUS PERVIOUS (i) 01233>

01099> Surface Area (ha)= .02 .00 01234> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01100> Dep. Storage (mm) = 1.00 8.92 01235>

01101> Average Slope 1.00 2.00 01236>

01102> Length (m) = 20.00 10.00 01237> 010:0011

01103> Mannings n = .013 250 01238> *# ADD FLOWS TO RES. BACKYARDS

01104> 01239> -

01105> Max.eff.Inten. (mm/hr)= 122.29 39.27 01240> | ADD HYD (EX.BKYD ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
01106> over (min) 1.00 5.00 01241> (ha) (cms) (hrs) (mm) (cms)
01107> Storage Coeff. (min) = .90 (ii) 5.36 (ii) 01242> ID1 02:102 .56 .091 1.33 36.95 000
01108> Unit Hyd. Tpeak (min)= 1.00 5.00 01243> +ID2 06:EXT1 .03 .005 1.33 29.66 .000
01109> Unit Hyd. peak (cms)= 1.14 .22 01244>

01110> *TOTALS* 01245> SUM 10:EX.BKYD .59 .095 1.33 36.54 .000
01111> PEAK FLOW (cms) = .01 .00 .008 (iii) 01246>

01112> TIME TO PEAK (hrs)= 1.33 1.38 1.333 01247> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01113> RUNOFF VOLUME (mm) 59.22 18.72 57.599 01248>

01114> TOTAL RAINFALL (mm) = 60.22 60.22 60.219 01249>

01115> RUNOFF COEFFICIENT = .98 .31 .956 01250> 010:0012

01116> 01251> *# ADD FLOWS FROM EX. SITE

01117> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 01252> -

01118> CN* = 74.0 Ia = Dep. Storage (Above) 01253> | ADD HYD (EX.SITE ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
01119> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 01254> (ha) (cms) (hrs) (mm) (cms)
01120> THAN THE STORAGE COEFFICIENT. 01255> ID1 09:EX.WILSON .10 .028 1.33 51.75 .000
01121> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01256> +ID2 10:EX.BKYD 59 .095 1.33 36.54 .000
01122> 01257> +ID3 03:103 03 .008 1.33 57.60 .000
01123> 01258> +ID4 04:104 02 .001 1.50 18.71 .000
01124> 010:00 01259> +ID5 05:105 08 .005 1.43 18.72 .000
01125> *# CATCHMENT 104 - EXISTING CONDITIONS (TO LORNE) 01260>

01126> ——= 01261> SUM 07:EX.SITE .81 .136 1.33 36.92 .000
01127> | | Area (ha .02 Curve Number (CN) 01262>

01128> | 1.00 | Ia (mm; 8.920 # of Linear Res. (N) 01263> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01129> - U.H. Tp(hrs .140 01264>

01130> 01265>

01131> Unit Hyd Qpeak (cms)= 005 01266> 010:0013

011324 012675 *fA skt ke n dknd ek n ko n kA k%8R AR AR AR LA %A AR AR AR R %R A AR AR E AR R AR AR AR
01133> PEAK FLOW (cms) = .001 (1) 01268> *#

01134> TIME TO PEAK 1.500 01269> *# POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING

01135> RUNOFF VOLUME (mm) = 18.706 01270> *#

01136> TOTAL RAINFALL (mm) = 60.219 01271> *4#

011374 RONOEF COBFFICTENT - St DL2725 * kb kxR
01138> 01273> *# CATCHMENT 201 - PROPOSED CONDITIONS (CONTROLLED TO WILSON)

01139> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01274> ———-—mmmmmmm—

01140> 01275> | CALIB STANDHYD I Area (ha) .76

01141> 01276> | 01:201 DT= 1.00 | Total Imp (%) 87.00 Dir. Conn. (%)= 87.00

01142> 010:0007 01277>

01143> *# CATCHMENT 105 - EXISTING CONDITIONS (TO BROOKSIDE) 01278> IMPERVIOUS PERVIOUS (i)

01144> - 01279> Surface Area (ha)= .66 .10

01145> | | Area (ha .08 Curve Number (CN) 01280> Dep. Storage (mm) = 1.00 8.92

01146> | 1.00 | Ia (mm; 8.920 # of Linear Res. (N) 01281> Average Slope (%)= 1.50 2.00

01147> - U.H. Tp(hrs .110 01282> Length (m) = 15.00 10.00

01148> 01283> Mannings n = .013 250

01149> Unit Hyd Qpeak (cms)= 027 01284>

01150> 01285> Max.eff.Inten. (mm/hr)= 122.29 39.27

01151> PEAK FLOW (cms) = .005 (1) 01286> over (min) 1.00 5.00

01152> TIME TO PEAK 1.433 01287> Storage Coeff. (min) = .67 (ii) 5.13 (ii)

01153> RUNOFF VOLUME (mm) = 18.722 01288> Unit Hyd. Tpeak (min)= 1.00 5.00

01154> TOTAL RAINFALL (mm) = 60.219 01289> Unit Hyd. peak (cms)= 1.32 22

01155> RUNOFF COEFFICIENT = .311 01290> *TOTALS*

01156> 01291> PEAK FLOW (cms) = 22 01 .231 (iid)

01157> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01292> TIME TO PERK (hrs)= 1.33 1.38 1.333

01158> 01293> RUNOFF VOLUME (mm) = 59.22 18.72 53.955

01159> 01294> TOTAL RAINFALL (mm) = 60.22 60.22 60.219

01160> 010:00 01295> RUNOFF COEFFICIENT = .98 .31 .896

01161> *# CATCHMENT EXT1 - EXTERNAL DRAINAGE THROUGH SITE (TO RES. BACKYARDS) 01296>

01162> ——=———-—-—————————— e 01297> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01163> | CALIB STANDHYD | Area (ha .03 01298> CN* = 74.0 Ia = Dep. Storage (Above)

01164> | EXT1 DT= 1.00 | Total Imp (% 27.00 Dir. Conn. (%)= 27.00 01299> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01165> - 01300> THAN THE STORAGE COEFFICIENT.

01166> IMPERVIOUS PERVIOUS (i) 01301> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01167> Surface Area (ha)= . .02 01302>

01168> Dep. Storage (mm) = 1.00 8.92 01303>

01169> Average Slope %)= 1.00 2.00 01304> 010:0014

01170> Length (m) 15.00 10.00 01305> *# ROUTE FLOWS THROUGH TANK WITH ORIFICE

01171> Mannings n = .013 .250 01306> —======——-———-————

01172> 01307> | ROUTE RESERVOIR | Requested routing time step = 1.0 min.

01173> Max.eff.Inten. (mm/hr)= 122.29 39.27 01308> | IN>01: (201 ) |

01174> over (min) 1.00 5.00 01309> | 0UT<02:(201_CT) | = OUTLFOW STORAGE TABLE

01175> Storage Coeff. (min) = .76 (ii) 5.22 (ii) 01310> OUTFLOW STORAGE | OUTFLOW STORAGE

01176> Unit Hyd. Tpeak (min) 1.00 5.00 01311> (cms) (ha.m.) | (cms) (ha.m.)

01177> Unit Hyd. peak (cms)= 1.25 .22 01312> .000 .0000E+00 | .014 .3220E-01

01178> *TOTALS* 01313> .008 .1020E-01 | .016 .4320E-01

01179> PEAK FLOW (cms) = .00 .00 .005 (iii) 01314> .012 .2120E-01 | .018 .5090E-01

01180> TIME TO PEAK (hrs)= 1.30 1.38 1.333 01315>

01181> RUNOFF VOLUME (mm) = 59.22 18.72 29.658 01316> ROUTING RESULTS AREA QPEAK TPEAK R.V.

01182> TOTAL RAINFALL (mm) 60.22 60.22 60.219 01317> (ha) (cms) (hrs) (mm)

01183> RUNOFF COEFFICIENT = .98 .31 .492 01318> INFLOW >01: (201 ) .76 .231 1.333 53.955

01184> 01319> (201_cT) .76 .014 2.500 53.955

01185> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 01320> OVERFLOW<0 (201_ov) .00 .000 .000 .000

01186> CN* = . Ia = Dep. Storage (Rbove) 01321>

01187> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 01322> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

01188> THAN THE STORAGE COEFFICIENT. 01323> CUMULATIVE TIME OF OVERFLOWS (hours) = .00

01189> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01324> PERCENTAGE OF TIME OVERFLOWING (%)= .00

01190> 01325>

01191> 01326>

01192> 010:000 01327> PERK FLOW REDUCTION [Qout/Qin] (%)= 5.874

01193> *# CATCHMENT EXT2 - EXTERNAL DRAINAGE THROUGH SITE (TO WILSON) 01328> TIME SHIFT OF PERK FLOW (min)= 70.00

01194> —=--------mmmmmmm— e 01329> MAXIMUM STORAGE USED (ha.m.)=.2957E-01

01195> | CALIB STANDHYD | Area (ha)= .00 01330>

01196> | 07:EXT2 DT= 1.00 | Total Imp (%)= 99.00 Dir. Conn. (%)= 99.00 01331>

01197> -- 01332> 010:0015

01198> IMPERVIOUS PERVIOUS (i) 01333> *# CATCHMENT 202 - PROPOSED CONDITIONS (UNCONTROLLED TO RES. BACKYARDS)

01199> Surface Area 01334> —=----mmmmmmmm o mm— e

01200> Dep. Storage 1.00 8.92 01335> | CALIB NASHYD I Area (ha) .02 Curve Number (CN)=74.00
01201> Average Slope 3.00 2.00 01336> | 01:202 DT= 1.00 | Ia (mm) 8.920 # of Linear Res. (N)= 3.00
01202> Length 5.00 10.00 01337> —==----—mmmmmmmmmm— oo U.H. Tp(hrs)= .090

01203> Mannings n = .013 .250 01338>

01204> 01339> Unit Hyd Qpeak (cms)= .010

01205> Max.eff.Inten. (mm/hr)= 122.29 39.27 01340>

01206> over (min) 1.00 5.00 01341> PEAK FLOW (cms) = .002 (i)

01207> Storage Coeff. (min)= .28 (i) 4.75 (ii) 01342> TIME TO PEAK (hrs)= 1.400

01208> Unit Hyd. Tpeak (min)= 1.00 5.00 01343> RUNOFF VOLUME (mm) = 18.715

01209> Unit Hyd. peak (cms)= 1.65 .27 01344> TOTAL RAINFALL (mm) = 60.219

01210> *TOTALS* 01345> RUNOFF COEFFICIENT = .311

01211> PEAK FLOW (cms) 00 .00 .001 (iii) 01346>

01212> TIME TO PEAK (hrs) 1.28 1.38 1.333 01347> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01213> RUNOFF VOLUME (mm) = 59.22 18.72 58.814 01348>

01214> TOTAL RAINFALL (mm) = 60.22 60.22 60.219 01349>

01215> RUNOFF COEFFICIENT = .98 .31 .977 01350> 010:001
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01351> *# CATCHMENT 203 - PROPOSED CONDITIONS (UNCONTROLLED TO ACADEMY) 01486> *#

01352> —=—-—-———m—m—m e 01487> *# PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING

01353> | CALIB STANDHYD | Area (ha .01 01488> *#

01354> | 04:203 DT= 1.00 | Total Imp (% 84.00 Dir. Conn. (%)= 84.00 01489> *

013eee Lot 2m il 018505 bk kA
01356> IMPERVIOUS PERVIOUS (i) 01491> *# CATCHMENT 101 - EXISTING CONDITIONS (TO WILSON)

01357> Surface Area (ha)= .01 .00 01492> ———-—mmmmmmm o

01358> Dep. Storage (mm) = 1.00 8.92 01493> | CALIB STANDHYD I Area (ha) .09

01359> Average Slope 2.00 2.00 01494> | 01:101 00 | Total Imp (%) 81.00 Dir. Conn. (%)= 81.00
01360> Length (m) = 10.00 10.00 01495> -

01361> Mannings n = .013 250 01496> IMPERVIOUS PERVIOUS (i)

01362> 01497> Surface Area (ha)= .08 .02

01363> Max.eff.Inten. (mm/hr)= 122.29 40.82 01498> Dep. Storage (mm) = 1.00 8.92

01364> over (min) 1.00 5.00 01499> Average Slope (%)= 3.50 2.50

01365> Storage Coeff. (min)= .48 (ii) 4.88 (ii) 01500> Length (m) = 20.00 10.00

01366> Unit Hyd. Tpeak (min)= 1.00 5.00 01501> Mannings n = .013 .250

01367> Unit Hyd. peak (cms)= 1.49 .23 01502>

01368> *TOTALS* 01503> Max.eff.Inten. (mm/hr)= 146.10 58.72

01369> PEAK FLOW (cms) = .00 .00 .003 (iii) 01504> over (min) 1.00 4.00

01370> TIME TO PEAK (hrs)= 1.30 1.38 1.333 01505> Storage Coeff. (min) = .57 (ii) 4.13 (ii)

01371> RUNOFF VOLUME (mm) 59.22 19.35 52.841 01506> Unit Hyd. Tpeak (min)= 1.00 4.00

01372> TOTAL RAINFALL (mm) = 60.22 60.22 60.219 01507> Unit Hyd. peak (cms)= 1.40 28

01373> RUNOFF COEFFICIENT = .98 .32 .877 01508> *TOTALS*
01374> 01509> PEAK FLOW (cms) = .03 .00 .033 (iii)
01375> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 01510> TIME TO PERK (hrs)= 1.30 1.37 1.333
01376> CN* = 75.0 Ia = Dep. Storage (Above) 01511> RUNOFF VOLUME (mm) = 72.09 26.84 63.489
01377> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 01512> TOTAL RAINFALL (mm) = 73.09 73.09 73.086
01378> THAN THE STORAGE COEFFICIENT. 01513> RUNOFF COEFFICIENT = .99 .37 .869
01379> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01514>

01380> 01515> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01381> 01516> CcN* = . Ia = Dep. Storage (Above)

01382> 010:0017 01517> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01383> *# CATCHMENT 204 - PROPOSED CONDITIONS (UNCONTROLLED TO BROOKSIDE) 01518> THAN THE STORAGE COEFFICIENT.

01384> - 01519> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01385> | | Area (ha .02 Curve Number (CN) 01520>

01386> | 1.00 | Ia (mm; 8.920 # of Linear Res. (N) 01521>

01387> - U.H. Tp(hrs .090 01522> 025:0004

01388> 01523> *# CATCHMENT 102 - EXISTING CONDITIONS (TO RES. BACKYARDS)

01389> Unit Hyd Qpeak (cms)= 008 01524> ———-—mmmmmmm o

01390> 01525> | CALIB STANDHYD I Area (ha)= .56

01391> PEAK FLOW (cms) = .002 (1) 01526> | 02:102 1.00 | Total Imp (%)= 45.00 Dir. Conn. (%)= 45.00
01392> TIME TO PEAK 1.400 01527> --

01393> RUNOFF VOLUME (mm) = 18.715 01528> IMPERVIOUS PERVIOUS (i)

01394> TOTAL RAINFALL (mm) = 60.219 01529> Surface Area (ha)= .25

01395> RUNOFF COEFFICIENT = .311 01530> Dep. Storage (mm) = 1.00 8.92

01396> 01531> Average Slope (%)= 2.00 5.00

01397> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01532> Length (m) = 35.00 65.00

01398> 01533> Mannings n = 013 .250

01399> 01534>

01400> 010:001 01535> Max.eff.Inten. (mm/hr)= 146.10 43.90

01401> *# ADD PROPOSED FLOWS FROM SITE 01536> over (min) 1.00 11.00

01402> ——-—-—-—-—————— e 01537> Storage Coeff. (min)= .95 (ii) 10.92 (ii)

01403> | ADD HYD (PROP.SITE ) | ID: NHYD AREA QPERK TPEARK R.V DWF 01538> Unit Hyd. Tpeak (min)= 1.00 11.00

01404> (ha) (cms) (hrs) (mm) (cms) 01539> Unit Hyd. peak (cms)= 1.11 10

01405> ID1 02:201_CTL .76 .014 2.50 3.9 .000 01540> *TOTALS*
01406> +ID2 03:201_OVF .00 .000 .00 .00 .000 01541> PEAK FLOW (cms) = .10 02 114 (iid)
01407> +ID3 01:202 .02 .002 1.40 18.72 .000 01542> TIME TO PEAK (hrs)= 1.33 1.50 1.333
01408> +ID4 04:203 .01 .003 1.33 52.84 .000 01543> RUNOFF VOLUME (mm) = 72.09 26.84 47.200
01409> +ID5 05:204 .02 .002 1.40 18.72 .000 01544> TOTAL RAINFALL (mm) = 73.09 73.09 73.086
01410> 01545> RUNOFF COEFFICIENT = 99 37 .646
01411> SUM 06:PROP.SITE .81 .017 1.33 52.03 .000 01546>

01412> 01547> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01413> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01548> CN* = 74.0 Ia = Dep. Storage (Above)

01414> 01549> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01415> 01550> THAN THE STORAGE COEFFICIENT.

01416> 010:001 01551> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01417> *# AREA CHECK 01552>

01418> ——-=———-—————— e 01553>

01419> | ADD HYD (CHECK ) | ID: NHYD AREA QPEARK TPEARK R.V. DWF 01554> 025:0005

01420> ——-———-———————————— e (ha) (cms) (hrs) (mm) (cms) 01555> *# CATCHMENT 103 - EXISTING CONDITIONS (TO ACADEMY)

01421> ID1 07:EX.SITE .81 .136 1.33 36.92 .000 01556> —————————m—m—m—————— e

01422> +ID2 06:PROP.SITE .81 .017 1.33 52.03 .000 01557> | CALIB STANDHYD | Area (ha) .03

01423> 01558> | 03:103 DT= 1.00 | Total Imp (%) 96.00 Dir. Conn. (%)= 96.00
01424> SUM 01:CHECK 1.63 .153 1.33 44.48 .000 01559> ———-—mmmmmmm

01425> 01560> IMPERVIOUS PERVIOUS (i)

01426> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01561> Surface Area (ha)= .02 .00

01427> 01562> Dep. Storage (mm) = 1.00 8.92

01428> 01563> Average Slope (%)= 1.00 2.00

01429> 010:0020 01564> Length (m) = 20.00 10.00

01430> * RUN REMAINING DESIGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR) 01565> Mannings n = .013 250

01431> * 01566>

01432> 01567> Max.eff.Inten. (mm/hr)= 146.10 56.76

01433> 010:0002 01568> over (min) 1.00 5.00

01434> ~* 01569> Storage Coeff. (min) = .84 (ii) 4.69 (ii)

01435> 01570> Unit Hyd. Tpeak (min)= 1.00 5.00

01436> 010:0002 01571> Unit Hyd. peak (cms)= 1.19 24

01437> * 01572> *TOTALS*
01438> ** END OF RUN : 24 01573> PEAK FLOW (cms) = .01 .00 .010 (iid)
01439> 01574> TIME TO PEAK (hrs)= 1.33 1.38 1.333
S N 01575 RUNOFF VOLOME  (mmy 22000 26 84 200378
01441> 01576> TOTAL RAINFALL (mm) = 73.09 73.09 73.086
01442> 01577> RUNOFF COEFFICIENT = .99 .37 .962
01443> 01578>

01444> 01579> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01445> 01580> CN* = 74.0 Ia = Dep. Storage (Above)

01446> ——-———-—-—————————ee 01581> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01447> | | Project dir.: T:\PROJECTS\20092\SWMHYMO\ 01582> THAN THE STORAGE COEFFICIENT.

01448> ---- Rainfall dir.: T:\PROJECTS\20092\SWMHYMO\ 01583> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01449> .00 hrs on 0 01584>

01450> METOUT= 2 (output = METRIC) 01585>

01451> NRUN = 025 01586> 025:000

01452> NSTORM= 1 01587> *# CATCHMENT 104 - EXISTING CONDITIONS (TO LORNE)

01453> # 1=MTH4025.stm 01588> ———-———m—m—m—m o

01454> 01589> | CALIB NASHYD I Area (ha) .02 Curve Number (CN)=74.00
01455> 025:0002 01590> | 04:104 00 | Ia (mm) 8.920 # of Linear Res. (N)= 3.00
01450 HRPtkA R kR R e AR R E F AR kAR E R R R R AT AR R R RE R R R R KRR R AR AR TR R R A E R 015010 - UoH. Tp(hrs) a0

01457> *# Project Name: WILSON AT ACADEMY 01592>

01458> *# HAMILTON, ONTARIO 01593> Unit Hyd Qpeak (cms)= 005

01459> *# JOB NUMBER 20092 01594>

01460> *# Date DECEMBER 2021 01595> PEAK FLOW (cms) = .002 (i)

01461> *# Revised 01596> TIME TO PEAK (hrs)= 1.483

01462> *# Company : S. LLEWELLYN AND ASSOCIATES LTD. 01597> RUNOFF VOLUME (mm) = 26.822

01463> *# File 20092.DAT 01598> TOTAL RAINFALL (mm) = 73.086

01468 ks kd kst kA 012904 RUNOFF COERFICIENT | = ieq

01465> * 01600>

01466> 01601> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01467> 025:0002 01602>

01468> * 01603>

01469> ——-———————————————ee 01604> 025:0007

01470> | READ STORM | Filename: 25-YR MT. HOPE 01605> *# CATCHMENT 105 - EXISTING CONDITIONS (TO BROOKSIDE)

01471> | Ptotal= 73.09 mm| Comments: 25-YR MT. HOPE 01606> ———————————————— e

01472> 01607> | CALIB NASHYD I Area (ha) .08 Curve Number (CN)=74.00
01473> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN 01608> | 05:105 00 | Ia (mm) 8.920 # of Linear Res. (N)= 3.00
01474> hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 01609> - U.H. Tp(hrs) .110

01475> .17 4.422 | 1.17 42.745 | 2.17 11.847 | 3.17 5.440 01610>

01476> .33 5.152 | 1.33 146.101 | 2.33 9.863 | 3.33 5.006 01611> Unit Hyd Qpeak (cms)= .027

01477> 50 6.198 | 1.50 56.322 | 2.50 8.458 | 3.50 4.639 01612>

01478> .67 7.827 | 1.67 29.752 | 2.67 7.413 | 3.67 4.326 01613> PEAK FLOW (cms) = .008 (i)

01479> .83 10.708 | 1.83 19.870 | 2.83 6.605 | 3.83 4.055 01614> TIME TO PEAK (hrs)= 1.417

01480> 1.00 17.140 | 2.00 14.849 | 3.00 5.963 | 4.00 3.818 01615> RUNOFF VOLUME (mm) = 26.836

01481> 01616> TOTAL RAINFALL (mm) = 73.086

01482> 01617> RUNOFF COEFFICIENT = .367

01483> 025:000 01618>

01484> * 01619> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01855 %k %k ko k8 R X X | 016200
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01621> 01756> TOTAL RAINFALL  (mm)= 73.09 73.09 73.086

01622> 025:00 01757> RUNOFF COEFFICIENT = .99 .37 906

01623> *# CATCHMENT EXT1 - EXTERNAL DRAINAGE THROUGH SITE (TO RES. BACKYARDS) 01758>

01624> —=—=m=mmmmmmmmm oo 01759> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01625> | CALIB STANDHYD | Area (ha .03 01760> CN* = 74.0 Ia = Dep. Storage (Above)

01626> | EXT1  DT= 1.00 | Total Imp(% 27.00 Dir. Conn. (%)= 27.00 01761> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01627> - 01762> THAN THE STORAGE COEFFICIENT.

01628> IMPERVIOUS PERVIOUS (i) 01763> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01629> Surface Area (ha)= .01 .02 01764>

01630> Dep. Storage (mm) = 1.00 8.92 01765>

01631> Average Slope %)= 1.00 2.00 01766> 025:0014

01632> Length (m) 15.00 10.00 01767> *# ROUTE FLOWS THROUGH TANK WITH ORIFICE

01633> Mannings n = 013 .250 01768> ======—mmmmmmmmmmm

01634> 01769> | ROUTE RESERVOIR | Requested routing time step = 1.0 min.

01635> Max.eff.Inten. (mm/hr)= 146.10 56.76 01770> | IN>01:(201 ) |

01636> over (min) 1.00 5.00 01771> | OUT<02:(201_CT) | = OUTLFOW STORAGE TABLE

01637> Storage Coeff. (min)= .70 (i1) 4.56 (ii) 01772> OUTFLOW STORAGE | OUTFLOW STORAGE
01638> Unit Hyd. Tpeak (min) 1.00 5.00 01773> (cms) (ha.m.) | (cms) (ha.m.)

01639> Unit Hyd. peak (cms)= 1.29 .24 01774> .000  .0000E+00 | .014  .3220E-01
01640> *TOTALS* 01775> .008  .1020E-01 | .016 .4320E-01
01641> PEAK FLOW (cms) = .00 .00 L006 (1) 01776> .012  .2120E-01 | .018  .5090E-01
01642> TIME TO PEAK (hrs)= 1.30 1.38 1.333 01777>

01643> RUNOFF VOLUME (mm) = 72.09 26.84 39.055 01778> ROUTING RESULTS AREA QPEAK TPEAK R.V.

01644> TOTAL RAINFALL  (mm) 73.09 73.09 73.086 01779> (ha) (cms) (hrs) (mm)

01645> RUNOFF COEFFICIENT = .99 .37 534 01780> INFLOW >01: (201 ) .76 279 1.333 66.204

01646> 01781> (201_cT) .76 015 2.533 66.204
01647> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 01782> OVERFLOW<03: (201_0OV) .00 000 000 000
01648> CN* = 74.0 Ia = Dep. Storage (Above) 01783>

01649> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 01784> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

01650> THAN THE STORAGE COEFFICIENT. 01785> CUMULATIVE TIME OF OVERFLOWS (hours)= .00

01651> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01786> PERCENTAGE OF TIME OVERFLOWING (%)= .00

01652> 01787>

01653> 01788>

01654> 025:000 01789> PEAK FLOW REDUCTION [Qout/Qin] (%)= 5.434

01655> *# CATCHMENT EXT2 - EXTERNAL DRAINAGE THROUGH SITE (TO WILSON) 01790> TIME SHIFT OF PEAK FLOW (min)= 72.00

[ 01791> MAXIMUM STORAGE  USED (ha.m.)=.3705E-01

01657> | CALIB STANDHYD | Area (ha)= .00 01792>

01658> | 07:EXT2 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)=  99.00 01793>

01659> -- 01794> 025:0015

01660> IMPERVIOUS PERVIOUS (i) 01795> *# CATCEMENT 202 - PROPOSED CONDITIONS (UNCONTROLLED TO RES. BACKYARDS)
01661> Surface Area L —

01662> Dep. Storage 1.00 8.92 01797> | CALIB NASHYD | hrea (ha) .02 Curve Number  (CN)=74.00
01663> Average Slope 3.00 2.00 01798> | 01:202 DT= 1.00 | 1Ia (mm) 8.920 # of Linear Res.(N)= 3.00
01664> Length 5.00 10.00 01799> =====mmmmmmmmmmmmmomo o U.H. Tp(hrs)= 090

01665> Mannings n = 013 .250 01800>

01666> 01801> Unit Hyd Opeak (cms)= .010

01667> Max.eff.Inten. (mm/hr)= 146.10 58.72 01802>

01668> over (min) 1.00 4.00 01803> PEAK FLOW (cms) = .003 (i)

01669> Storage Coeff. (min)= .26 (ii) 4.06 (i) 01804> TIME TO PEAK (hrs)= 1.383

01670> Unit Hyd. Tpeak (min)= 1.00 4.00 01805> RUNOFF VOLUME (mm)= 26.830

01671> Unit Hyd. peak (cms)= 1.66 .30 01806> TOTAL RAINFALL  (mm)=  73.086

01672> *TOTALS* 01807> RUNOFF COEFFICIENT = .367

01673> PEAK FLOW (cms) .00 .00 L001 (ii1) 01808>

01674> TIME TO PEAK (hrs) 1.23 1.37 1.333 01809> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01675> RUNOFF VOLUME (mm) = 72.09 26.84 71.634 01810>

01676> TOTAL RAINFALL  (mm)= 73.09 73.09 73.086 01811>

01677> RUNOFF COEFFICIENT = .99 .37 .980 01812> 025:001

01678> 01813> *# CATCEMENT 203 - PROPOSED CONDITIONS (UNCONTROLLED TO ACADEMY)

01679> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: L

01680> CN* = 74.0 Ia = Dep. Storage (Above) 01815> | CALIB STANDHYD | hrea (ha) .01

01681> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 01816> | 04:203 DT= 1.00 | Total Imp(%) 84.00 Dir. Conn. (%)= 84.00
01682> THAN THE STORAGE COEFFICIENT. 01817> =====mmmmmmmmmmmmmomo o

01683> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01818> IMPERVIOUS PERVIOUS (i)

01684> 01819> Surface Area (ha)= .01 .00

01685> 01820> Dep. Storage (mm) = 1.00 8.92

01686> 025:0010 01821> Average Slope (%)= 2.00 2.00

01687> *# ADD FLOWS TO WILSON 01822> Length (m) = 10.00 10.00

01688> 01823> Mannings n = 013 .250

01689> | ADD HYD (EX.WILSON ) | ID: NHYD AREA QPEAK  TPERK  R.V. DWE 01824>

01690> (ha) (cms)  (hrs) (mm)  (cms) 01825> Max.eff.Inten. (mm/hr)= 146.10 60.82

01691> ID1 01:101 .09 033 1.33 63.49 .000 01826> over (min) 1.00 4.00

01692> +ID2 07:EXT2 .00 001 1.33 71.63 000 01827> Storage Coeff. (min)= .45 (ii) 4.20 (ii)

01693> 01828> Unit Hyd. Tpeak (min)= 1.00 4.00

01694> SUM 09:EX.WILSON .10 035 1.33 63.74 .000 01829> Unit Hyd. peak (cms)= 1.52 27

01695> 01830> *TOTALS*
01696> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01831> PERK FLOW (cms) = .00 .00 004 (iid)
01697> 01832> TIME TO PEAK (hrs)= 1.27 1.37 1.333

01698> 01833> RUNOFF VOLUME (mm) = 72.09 27.66 64.979

01699> 025:0011 01834> TOTAL RAINFALL  (mm)= 73.09 73.09 73.086

01700> *# ADD FLOWS TO RES. BACKYARDS 01835> RUNOFF COEFFICIENT = .99 .38 .889

01701> 01836>

01702> | ADD HYD (EX.BKYD ) | ID: NHYD AREA QPEAK  TPERK R.V. DWE 01837> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01703> (ha) (cms)  (hrs) (mm)  (cms) 01838> CN* = 75.0 Ia = Dep. Storage (Above)

01704> ID1 02:102 .56 .14 1.33 47.20 .000 01839> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01705> +ID2 06:EXT1 .03 006 1.33 39.06 .000 01840> THAN THE STORAGE COEFFICIENT.

01706> 01841> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01707> SUM 10:EX.BKYD .59 1120 1.33 46.75 .000 01842>

01708> 01843>

01709> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01844> 025:0017

01710> 01845> *# CATCHMENT 204 - PROPOSED CONDITIONS (UNCONTROLLED TO BROOKSIDE)

01711> 01846>

01712> 025:0012 01847> | CALIB NASHYD | hrea (ha) .02 Curve Number  (CN)=74.00
01713> *# ADD FLOWS FROM EX. SITE 01848> | 05:204 00 | Ia (mm) 8.920 # of Linear Res.(N)= 3.00
01714> - 01849> - U.H. Tp(hrs) 090

01715> | ADD HYD (EX.SITE ) | ID: NHYD AREA QPEAK  TPERK R.V. DWE 01850>

01716> (ha) (cms)  (hrs) (mm)  (cms) 01851> Unit Hyd Opeak (cms)= .008

01717> ID1 09:EX.WILSON .10 035 1.33 63.74 .000 01852>

01718> +ID2 10:EX.BKYD .59 1120 1.33 46.75 .000 01853> PEAK FLOW (cms) = .002 (i)

01719> +ID3 03:103 .03 010 1.33 70.28 .000 01854> TIME TO PEAK (hrs)= 1.383

01720> +ID4 04:104 .02 002 1.48 26.82 .000 01855> RUNOFF VOLUME (mm)= 26.830

01721> +ID5 05:105 .08 008 1.42 26.84 000 01856> TOTAL RAINFALL  (mm)=  73.086

01722> 01857> RUNOFF COEFFICIENT = .367

01723> SUM 07:EX.SITE .81 L1171 1.33 47.17 .000 01858>

01724> 01859> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01725> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01860>

01726> 01861>

01727> 01862> 025:0018

01728> 025:001 01863> *# ADD PROPOSED FLOWS FROM SITE

R Y 2 T —— 018645 —mmmmmmm oo

01730> *# 01865> | ADD HYD (PROP.SITE ) | ID: NHYD AREA QPEAK  TPEAK R.V. DWE
01731> *# POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING 01866> (ha) (cms)  (hrs)  (mm) (cms)
01732> *# 01867> ID1 02:201_CTL .76 015 2.53 66.20 000
01733> *# 01868> +ID2 03:201_OVF .00 000 .00 .00 000
QL734> *kfrkkdkdhdhdkdkdokdk ok ko ko ok ok ok ok Aok Aok Aok Aok A kA kA kA kK kK kK kK ok ok ok k ok kkk ok khkh kA kA kAR R AR ARk | 01869> +ID3 01:202° .02 .003 1.38 26.83 .000
01735> *# CATCHMENT 201 - PROPOSED CONDITIONS (CONTROLLED TO WILSON) 01870> +ID4 04:203 .01 .004 1.33 64.98 000
01736> —=—=m=mmmmmmmmmmmmmem 01871> +ID5 05:204 .02 .002 1.38 26.83 000
01737> | CALIB STANDHYD | Area (ha .76 01872>

01738> | 01:201 DT= 1.00 | Total Imp(% 87.00 Dir. Conn. (%)= 87.00 01873> SUM 06:PROP.SITE .81 .020 1.33 64.06 000
01739> —===m=mmmmmmmmmmmmmem 01874>

01740> IMPERVIOUS PERVIOUS (i) 01875> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01741> Surface Area (ha)= .66 .10 01876>

01742> Dep. Storage (mm) = 1.00 8.92 01877>

01743> Average Slope 1.50 2.00 01878> 025:001

01744> Length (m) = 15.00 10.00 01879> *# AREA CHECK

01745> Mannings n = 013 .250 01880> ====—=—=mmmmmmmmmmmmo

01746> 01881> | ADD HYD (CHECK ) | ID: NHYD AREA QPEAK  TPEAK R.V. DWE
01747> Max.eff.Inten. (mm/hr)= 146.10 58.72 01882> ======m=mmmmmmmmmmmmo o (ha) (cms)  (hrs)  (mm) (cms)
01748> over (min) 1.00 4.00 01883> ID1 07:EX.SITE .81 171 1.33 47.17 000
01749> Storage Coeff. (min)= .62 (i1) 4.42 (i) 01884> +ID2 06:PROP.SITE .81 020 1.33 64.06 000
01750> Unit Hyd. Tpeak (min)= 1.00 4.00 01885>

01751> Unit Hyd. peak (cms)= 1.36 .26 01886> SUM 01:CHECK 1.63 .191 1.33 55.61 000
01752> *TOTALS* 01887>

01753> PEAK FLOW (cms) = .27 .01 .279 (1i1) 01888> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01754> TIME TO PEAK (hrs)= 1.33 1.37 1.333 01889>

01755> RUNOFF VOLUME (mm) = 72.09 26.84 66.204 01890>
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01891> 025:0020 02026> Surface Area (ha)= 02 00

01892> * RUN REMAINING DESIGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR) 02027> Dep. Storage (mm) = 1.00 8.92

01893> * 02028> Average Slope (%)= 1.00 2.00

01894> 02029> Length (m) = 20.00 10.00

01895> 025:0002 02030> Mannings n = .013 .250

01896> * 02031>

01897> 02032> Max.eff.Inten. (mm/hr)= 164.61 73.01

01898> 025:0002 02033> over (min) 1.00 4.00

01899> * 02034> Storage Coeff. (min) = .80 (ii) 4.28 (ii)

01900> 02035> Unit Hyd. Tpeak (min)= 1.00 4.00

01901> 025:0002 02036> Unit Hyd. peak (cms)= 1.21 27

01902> * 02037> *TOTALS*
01903> ** END OF RUN : 49 02038> PEAK FLOW (cms) = .01 .00 L011 (iid)
01904> 02039> TIME TO PEAK (hrs)= 1.33 1.37 1.333
T 020404 RUNOFF VOLOME  (mmy 5072 20 78,802
01906> 02041> TOTAL RAINFALL (mm) = 81.72 81.72 81.723
01907> 02042> RUNOFF COEFFICIENT = .99 .40 .964
01908> 02043>

01909> 02044> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01910> 02045> CN* = 74.0 Ia = Dep. Storage (Rbove)

01911> —===-----—mmm——mm 02046> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01912> | | Project dir.: T:\PROJECTS\20092\SWMHYMO\ 02047> THAN THE STORAGE COEFFICIENT.

01913> ---- Rainfall dir.: T:\PROJECTS\20092\SWMHYMO\ 02048> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01914> .00 hrs on 0 02049>

01915> METOUT= 2 (output = METRIC) 02050>

01916> NRUN = 050 02051> 050:000

01917> NSTORM= 1 02052> *# CATCHMENT 104 - EXISTING CONDITIONS (TO LORNE)

01918> # 1=MTH4050.stm 02053> —==—=----m-—mm——mmm oo

01919> 02054> | CALIB NASHYD I Area (ha) .02 Curve Number (CN)=74.00
01920> 050:0002 02055> | 04:104 00 | Ia (mm) 8.920 # of Linear Res. (N)= 3.00
019215 *BHakxknn hr krkdkhdr HE % AR R R % AR R HA % AR R %A AR AR H AR HA AR HA R AR %R HA R A An 020504 ~ UoH. Tp(hrs) 140

01922> *# Project Name: WILSON AT ACADEMY 02057>

01923> *# HAMILTON, ONTARIO 02058> Unit Hyd Qpeak (cms)= .005

01924> *# JOB NUMBER : 20092 02059>

01925> *# Date DECEMBER 2021 02060> PEAK FLOW (cms) = .002 (i)

01926> *# Revised 02061> TIME TO PEAK (hrs)= 1.467

01927> *# Company : S. LLEWELLYN AND ASSOCIATES LTD. 02062> RUNOFF VOLUME (mm) = 32.692

01928> *# File 20092.DAT 02063> TOTAL RAINFALL (mm) = 81.723

019205 * F*Hkxkn d sk hak kxR K8 X R KX 020644 RONOFF CORFFICTENT - “400

01930> * 02065>

01931> 02066> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01932> 050:0002 02067>

01933> * 02068>

01934> —--------mmmmm o 02069> 050:0007

01935> | READ STORM | Filename: 50-YR MT. HOPE 02070> *# CATCHMENT 105 - EXISTING CONDITIONS (TO BROOKSIDE)

01936> | Ptotal= 81.72 mm| Comments: 50-YR MT. HOPE 02071> —======-=-——mm——mm— o

01937> 02072> | CALIB NASHYD I Area (ha) .08 Curve Number (CN)=74.00
01938> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN 02073> | 05:105 00 | Ia (mm) 8.920 # of Linear Res. (N)= 3.00
01939> hrs mm/hr | hrs mm/hr | hrs mm/hr | hr. mm/hr 02074> - U.H. Tp(hrs) .110

01940> .17 4.881 | 1.17 47.876 | 2.17 13.160 | 3.17 6.012 02075>

01941> .33 5.692 | 1.33 164.608 | 2.33 10.942 | 3.33 5.529 02076> Unit Hyd Qpeak (cms)= .027

01942> .50 6.856 | 1.50 63.166 | 2.50 9.374 | 3.50 5.122 02077>

01943> .67 8.670 | 1.67 33.244 | 2.67 8.209 | 3.67 4.774 02078> PEAK FLOW (cms) = .010 (i)

01944> .83 11.887 | 1.83 22.146 | 2.83 7.309 | 3.83 4.473 02079> TIME TO PEAK (hrs)= 1.417

01945> 1.00 19.086 | 2.00 16.518 | 3.00 6.594 | 4.00 4.210 02080> RUNOFF VOLUME (mm) = 32.706

01946> 02081> TOTAL RAINFALL (mm) = 81.723

01947> 02082> RUNOFF COEFFICIENT = .400

01948> 050:000 02083>

01949> * 02084> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

019505 4kt kb ko kR X | 020854

01951> *# 02086>

01952> *# PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING 02087> 050:0008

01953> *# 02088> *# CATCHMENT EXT1 - EXTERNAL DRAINAGE THROUGH SITE (TO RES. BACKYARDS)
01954> * 02089> —=--—------—m-———m—

010555 * ikt kX k8 R X A | 020904 | CALTE STANDHYD | Area  (na 03

01956> *# CATCHMENT 101 - EXISTING CONDITIONS (TO WILSON) 02091> | 06:EXT1 .00 | Total Imp (%) 27.00 Dir. Conn. (%)= 27.00
01957> ——= 02092> -

01958> | Area (ha .09 02093> IMPERVIOUS PERVIOUS (i)

01959> 1.00 | Total Imp (% 81.00 Dir. Conn. (%)= 81.00 02094> Surface Area (ha)= .01 .02

01960> - 02095> Dep. Storage (mm) = 1.00 8.92

01961> IMPERVIOUS PERVIOUS (i) 02096> Average Slope (%)= 1.00 2.00

01962> Surface Area (ha)= .08 .02 02097> Length (m) = 15.00 10.00

01963> Dep. Storage (mm) = 1.00 8.92 02098> Mannings n = .013 .250

01964> Average Slope %)= 3.50 2.50 02099>

01965> Length (m) 20.00 10.00 02100> Max.eff.Inten. (mm/hr)= 164.61 73.01

01966> Mannings n = .013 .250 02101> over (min) 1.00 4.00

01967> 02102> Storage Coeff. (min) = .67 (ii) 4.15 (ii)

01968> Max.eff.Inten. (mm/hr)= 164.61 73.01 02103> Unit Hyd. Tpeak (min)= 1.00 4.00

01969> over (min) 1.00 4.00 02104> Unit Hyd. peak (cms)= 1.32 .28

01970> Storage Coeff. (min) = .55 (ii) 3.81 (ii) 02105> *TOTALS*
01971> Unit Hyd. Tpeak (min) 1.00 4.00 02106> PEAK FLOW (cms) = .00 .00 008 (iii)
01972> Unit Hyd. peak (cms)= 1.43 .29 02107> TIME TO PEAK (hrs)= 1.30 1.37 1.333
01973> *TOTALS* 02108> RUNOFF VOLUME (mm) = 80.72 32.71 45.672
01974> PEAK FLOW (cms) = .04 .00 .038 (iii) 02109> TOTAL RAINFALL (mm) = 81.72 81.72 81.723
01975> TIME TO PEAK (hrs)= 1.30 1.37 1.333 02110> RUNOFF COEFFICIENT = .99 .40 .559
01976> RUNOFF VOLUME (mm) = 80.72 32.71 71.600 02111>

01977> TOTAL RAINFALL (mm) 81.72 81.72 81.723 02112> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01978> RUNOFF COEFFICIENT = .99 .40 .876 02113> CN* = . Ia = Dep. Storage (Above)

01979> 02114> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01980> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 02115> THAN THE STORAGE COEFFICIENT.

01981> CN* = . Ia = Dep. Storage (Above) 02116> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01982> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 02117>

01983> THAN THE STORAGE COEFFICIENT. 02118>

01984> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 02119> 050:000

01985> 02120> *# CATCHMENT EXT2 - EXTERNAL DRAINAGE THROUGH SITE (TO WILSON)

01986> 02121>

01987> 050:0004 02122> | CALIB STANDHYD I Area (ha)= .00

01988> *# CATCHMENT 102 - EXISTING CONDITIONS (TO RES. BACKYARDS) 02123> | 07:EXT2 1.00 | Total Imp (%)= 99.00 Dir. Conn. (%)= 99.00
01989> ——= 02124> --

01990> | CALIB STANDHYD | Area (ha)= .56 02125> IMPERVIOUS PERVIOUS (i)

01991> | 02:102 DT= 1.00 | Total Imp (%)= 45.00 Dir. Conn. (%)= 45.00 02126> Surface Area (ha)=

01992> -- 02127> Dep. Storage (mm) = 1.00 8.92

01993> IMPERVIOUS PERVIOUS (i) 02128> Average Slope (%)= 3.00 2.00

01994> Surface Area 02129> Length (m) = 5.00 10.00

01995> Dep. Storage 1.00 8.92 02130> Mannings n = .013 .250

01996> Average Slope 2.00 5.00 02131>

01997> Length 35.00 65.00 02132> Max.eff.Inten. (mm/hr)= 164.61 73.01

01998> Mannings n = .013 .250 02133> over (min) 1.00 4.00

01999> 02134> Storage Coeff. (min) = .25 (ii) 3.73 (ii)

02000> Max.eff.Inten. (mm/hr)= 164.61 57.60 02135> Unit Hyd. Tpeak (min)= 1.00 4.00

02001> over (min) 1.00 10.00 02136> Unit Hyd. peak (cms)= 1.67 32

02002> Storage Coeff. (min)= .91 (i) 9.85 (ii) 02137> *TOTALS*
02003> Unit Hyd. Tpeak (min)= 1.00 10.00 02138> PEAK FLOW (cms) = .00 .00 .001 (iid)
02004> Unit Hyd. peak (cms)= 1.14 .11 02139> TIME TO PEAK (hrs)= 1.25 1.37 1.333
02005> *TOTALS* 02140> RUNOFF VOLUME (mm) = 80.72 32.71 80.243
02006> PEAK FLOW (cms) .12 .03 .133 (iii) 02141> TOTAL RAINFALL (mm) = 81.72 81.72 81.723
02007> TIME TO PEAK (hrs) 1.33 1.48 1.333 02142> RUNOFF COEFFICIENT = .99 .40 .982
02008> RUNOFF VOLUME (mm) = 80.72 32.71 54.315 02143>

02009> TOTAL RAINFALL (mm) = 81.72 81.72 81.723 02144> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

02010> RUNOFF COEFFICIENT = .99 .40 .665 02145> CN* = 74.0 Ia = Dep. Storage (Above)

02011> 02146> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

02012> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 02147> THAN THE STORAGE COEFFICIENT.

02013> CN* = 74.0 Ia = Dep. Storage (Above) 02148> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02014> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 02149>

02015> THAN THE STORAGE COEFFICIENT. 02150>

02016> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 02151> 050:001

02017> 02152> *# ADD FLOWS TO WILSON

02018> 02153>

02019> 050:0005 02154> | ADD HYD (EX.WILSON ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
02020> *# CATCHMENT 103 - EXISTING CONDITIONS (TO ACADEMY) 02155> (ha) (cms) (hrs) (mm) (cms)
02021> ========--—m-——mm——m— o 02156> ID1 01:101 .09 .038 1.33 71.60 .000
02022> | CALIB STANDHYD | Area (ha .03 02157> +ID2 07:EXT2 .00 .001 1.33 80.24 .000
02023> | 03:103 DT= 1.00 | Total Imp (% 96.00 Dir. Conn. (%)= 96.00 02158>

02024> —===------—mmm—mm— oo 02159> SUM 09:EX.WILSON .10 .039 1.33 71.86 .000
02025> IMPERVIOUS PERVIOUS (i) 02160>
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02161> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 02296> PEAK FLOW (cms) = .00 .00 .004 (iid)
02162> 02297> TIME TO PEAK (hrs)= 1.25 1.37 1.333

02163> 02298> RUNOFF VOLUME (mm) = 80.72 33.66 73.192

02164> 050:0011 02299> TOTAL RAINFALL (mm) 81.72 81.72 81.723

02165> *# ADD FLOWS TO RES. BACKYARDS 02300> RUNOFF COEFFICIENT .99 .41 .896

02166> 02301>

02167> | ADD HYD (EX.BKYD ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF 02302> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

02168> (ha) (cms) (hrs) (mm) (cms) 02303> CN* = 75.0 Ia = Dep. Storage (Rbove)

02169> ID1 02:102 .56 .133 1.33 54.31 000 02304> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

02170> +ID2 06:EXT1 .03 .008 1.33 45.67 .000 02305> THAN THE STORAGE COEFFICIENT.

02171> 02306> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02172> SUM 10:EX.BKYD .59 .141 1.33 53.83 000 02307>

02173> 02308>

02174> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 02309> 050:0017

02175> 02310> *# CATCHMENT 204 - PROPOSED CONDITIONS (UNCONTROLLED TO BROOKSIDE)

02176> 02311>

02177> 050:0012 02312> | CALIB NASHYD I Area (ha) .02 Curve Number (CN)=74.00
02178> *# ADD FLOWS FROM EX. SITE 02313> | 05:204 00 | Ia (mm) 8.920 # of Linear Res. (N)= 3.00
02179> - 02314> - U.H. Tp(hrs) .090

02180> | ADD HYD (EX.SITE ) | ID: NHYD AREA QPEAK TPEAK R.V DWF 02315>

02181> (ha) (cms) (hrs) (mm) (cms) 02316> Unit Hyd Qpeak (cms)= 008

02182> ID1 09:EX.WILSON .10 .039 1.33 71.86 .000 02317>

02183> +ID2 10:EX.BKYD .59 .141 1.33 53.83 .000 02318> PEAK FLOW (cms) = .003 (i)

02184> +ID3 03:103 03 .011 1.33 78.80 .000 02319> TIME TO PEAK (hrs)= 1.383

02185> +ID4 04:104 02 .002 1.47 32.69 .000 02320> RUNOFF VOLUME (mm) = 32.698

02186> +ID5 05:105 .08 .010 1.42 32.71 .000 02321> TOTAL RAINFALL (mm) = 81.723

02187> 02322> RUNOFF COEFFICIENT = .400

02188> SUM 07:EX.SITE .81 .200 1.33 54.28 .000 02323>

02189> 02324> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02190> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 02325>

02191> 02326>

02192> 02327> 050:0018

02193> 050:001 02328> *# ADD PROPOSED FLOWS FROM SITE

021045 *P*s kR akkrrkhrkh AR f kR KR 5 A AN R R R H 5 A 383K R KA K H A5 KR 3K %K AR | 023295 —mmmmmm e 22

02195> *# 02330> | ADD HYD (PROP.SITE ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
02196> *# POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING 02331> (ha) (cms) (hrs) (mm) (cms)
02197> *# 02332> ID1 02:201_CTL .76 .016 2.67 4.48 .000
02198> *# 02333> +ID2 03:201_OVF .00 .000 .00 00 .000
02199> *kfkkkkokdkdk ok kkok ok ok ko ko ko ko Aok Aok Aok Aok A kA kA Rk kKK kK Kk ok ok k kK kK kK kKA kA kAR AR AR AR ARk | 02334> +ID3 01:2027 .02 .003 1.38 32.70 .000
02200> *# CATCHMENT 201 - PROPOSED CONDITIONS (CONTROLLED TO WILSON) 02335> +ID4 04:203 .01 .004 1.33 73.19 .000
02201> ======-==-——m——mm——mm o 02336> +ID5 05:204 .02 .003 1.38 32.70 .000
02202> | CALIB STANDHYD | Area (ha .76 02337>

02203> | 01:201 DT= 1.00 | Total Imp (% 87.00 Dir. Conn. (%)= 87.00 02338> SUM 06:PROP.SITE 81 .022 1.33 72.20 .000
02204> ====-------mmm—mmm—mm o 02339>

02205> IMPERVIOUS PERVIOUS (i) 02340> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

02206> Surface Area (ha)= .66 .10 02341>

02207> Dep. Storage (mm) = 1.00 8.92 02342>

02208> Average Slope 1.50 2.00 02343> 050:001

02209> Length (m) = 15.00 10.00 02344> *§ AREA CHECK

02210> Mannings n = .013 250 02345> —=-——---mmm—mmm oo

02211> 02346> | ADD HYD (CHECK ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
02212> Max.eff.Inten. (mm/hr)= 164.61 73.01 02347> —==----—mmm—mmm e (ha) (cms) (hrs) (mm) (cms)
02213> over (min) 1.00 4.00 02348> ID1 07:EX.SITE .81 .200 1.33 54.28 .000
02214> Storage Coeff. (min) = .59 (ii) 4.08 (ii) 02349> +ID2 06:PROP.SITE .81 .022 1.33 72.20 .000
02215> Unit Hyd. Tpeak (min)= 1.00 4.00 02350>

02216> Unit Hyd. peak (cms)= 1.38 .28 02351> SUM 01:CHECK 1.63 .222 1.33 63.24 .000
02217> *TOTALS* 02352>

02218> PEAK FLOW (cms) = .30 .02 .317 (iii) 02353> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

02219> TIME TO PEAK (hrs)= 1.33 1.37 1.333 02354>

02220> RUNOFF VOLUME (mm) 80.72 32.71 74.481 02355>

02221> TOTAL RAINFALL (mm) = 81.72 81.72 81.723 02356> 050:0020

02222> RUNOFF COEFFICIENT = .99 .40 .911 02357> * RUN REMAINING DESIGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR)

02223> 02358> *

02224> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 02359>

02225> CN* = 74.0 Ia = Dep. Storage (Rbove) 02360> 050:0002

02226> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 02361> *

02227> THAN THE STORAGE COEFFICIENT. 02362>

02228> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 02363> 050:0002

02229> 02364> *

02230> 02365>

02231> 050:0014 02366> 050:0002

02232> *# ROUTE FLOWS THROUGH TANK WITH ORIFICE 02367> *

02233> —=—=------mmmm—mm— oo 02368>

02234> | ROUTE RESERVOIR ] Requested routing time step = 1.0 min. 02369> 050:0002

02235> | IN>01:(201 ) I 02370> *

02236> | OUT<02:(201_CT) ] = = OUTLFOW STORAGE TABLE = 02371> ** END OF RUN 99

02237> - OUTFLOW STORAGE | OUTFLOW STORAGE 02372>

022385 (ens) tha.m) | (ems)  (ha.m.) 023735 *kkkkk dk ko kbR &k
02239> .000 .0000E+00 | .014 .3220E-01 02374>

02240> .008 .1020E-01 | .016 .4320E-01 02375>

02241> .012 .2120E-01 | .018 .5090E-01 02376>

02242> 02377>

02243> ROUTING RESULTS AREA QPEARK TPEAK R.V. 02378>

02244> (ha) (cms) (hrs) (mm) 02379>

02245> INFLOW >01: (201 ) .76 .317 1.333 74.481 02380> Project dir.: T:\PROJECTS\20092\SWMHYMO\

02246> OUTFLOW<02: (201_CT) .76 .016 2.667 74.480 02381> Rainfall dir.: T:\PROJECTS\20092\SWMHYMO\

02247> OVERFLOW<03: (201_oV) .00 .000 .000 .000 02382> .00 hrs on 0

02248> 02383> 2 (output = METRIC)

02249> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0 02384> NRUN 100

02250> CUMULATIVE TIME OF OVERFLOWS (hours)= .00 02385> NSTORI 1

02251> PERCENTAGE OF TIME OVERFLOWING (%)= .00 02386> # 1=MTH4100.stm

02252> 02387>

02253> 02388> 100:0002

022515 PEAK  FLOW  REDUCTION [Qout/0in] (3)=  5.117 023895 %% 4kk s khhkkhrk kkn k kA3 A R 5K H 3K A8 88 KK A8 B8R 5K R H 8K K83 KRR E 2K
02255> TIME SHIFT OF PEAK FLOW (min)= 80.00 02390> *# Project Name: WILSON AT ACADEMY

02256> MAXIMUM STORAGE USED (ha.m.)=.4219E-01 02391> *# HAMILTON, ONTARIO

02257> 02392> *# JOB NUMBER 20092

02258> 02393> *# Date DECEMBER 2021

02259> 050:0015 02394> *¢ Revised :

02260> *# CATCHMENT 202 - PROPOSED CONDITIONS (UNCONTROLLED TO RES. BACKYARDS) 02395> *# Company : S. LLEWELLYN AND ASSOCIATES LTD.

02261> —=====——=-——m——mm———m o 02396> *# File 20092 .DAT

022625 | CALIB NASHYD | Area 02 Curve Number  (CN) 023075 %4 +kk sk wk kb kk ko H k8% Ak R R
02263> | 01:202 DT= 1.00 | Ia 8.920 # of Linear Res. (N) 02398> *

02264> —=—==-—---—mm——m——mm o U.H. Tp(hrs)= .090 02399>

02265> 02400> 100:0002

02266> Unit Hyd Qpeak (cms)= .010 02401> *

02267> 02402> —====---=--—mmm——m o

02268> PEAK FLOW (cms) = .003 (1) 02403> | READ STORM | Filename: 100-YR MT. HOPE (A=2317.4

02269> TIME TO PEAK (hrs)= 1.383 02404> | Ptotal= 91.37 mm| Comments: 100-YR MT. HOPE (A=2317.4

02270> RUNOFF VOLUME (mm) = 32.700 02405>

02271> TOTAL RAINFALL (mm) 81.723 02406> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
02272> RUNOFF COEFFICIENT = .400 02407> hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
02273> 02408> .17 5.311 | 1.17 54.599 | 2.17 14.754 | 3.17 6.584
02274> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 02409> 33 6.222 | 1.33 181.813 | 2.33 12.204 | 3.33 6.040
02275> 02410> .50 7.538 | 1.50 72.007 | 2.50 10.407 | 3.50 5.582
02276> 02411> .67 9.603 | 1.67 37.943 | 2.67 9.076 | 3.67 5.191
02277> 050:001 02412> 83 13.290 | 1.83 25.134 | 2.83 8.053 | 3.83 4.855
02278> *# CATCHMENT 203 - PROPOSED CONDITIONS (UNCONTROLLED TO ACADEMY) 02413> 1.00 21.597 | 2.00 18.629 | 3.00 7.242 | 4.00 4.561
02279> ==—===——-m—mm——mm——m o 02414>

02280> | CALIB STANDHYD | Area (ha .01 02415>

02281> | 04:203 DT= 1.00 | Total Imp (% 84.00 Dir. Conn. (%)= 84.00 02416> 100:0003

02282> —=—=--—---—mm———m———m o 02417> *

022835 IMPERVIOUS  PERVIOUS (i) 024185 45k &k kkok sk kb k&b &k
02284> Surface Area (ha)= .01 .00 02419> *#

02285> Dep. Storage (mm) = 1.00 8.92 02420> *# PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING

02286> Average Slope 2.00 2.00 02421> *¢

02287> Length (m) = 10.00 10.00 02422> *

022885 Mannings n - 013 350 024235 *ipksk &k kb kb b &k
02289> 02424> *# CATCHMENT 101 - EXISTING CONDITIONS (TO WILSON)

02290> Max.eff.Inten. (mm/hr)= 164.61 75.47 02425> —==——--mmmm—mmm—mmm e

02291> over (min) 1.00 4.00 02426> | CALIB STANDHYD I Area (ha) .09

02292> Storage Coeff. (min)= .43 (i1) 3.87 (ii) 02427> | 01:101 00 | Total Imp (%) 81.00 Dir. Conn. (%)= 81.00

02293> Unit Hyd. Tpeak (min)= 1.00 4.00 02428> -

02294> Unit Hyd. peak (cms) = 1.54 29 02429> IMPERVIOUS PERVIOUS (i)

02295> *TOTALS* 02430> (ha)= 02

S. Llewellyn & Associates Ltd Page 8 Output File



T:\projects\20092\SWMHYMO\20092. out

December 2021

02431> Dep. Storage (mm) = 1.00 8.92 02566> Mannings n = .013 .250

02432> Average Slope %)= 3.50 2.50 02567>

02433> Length (m) 20.00 10.00 02568> Max.eff.Inten. (mm/hr)= 181.81 7.81

02434> Mannings n = .013 .250 02569> over (min) 1.00 4.00

02435> 02570> Storage Coeff. (min) = .64 (ii) 3.88 (ii)

02436> Max.eff.Inten. (mm/hr)= 181.81 87.81 02571> Unit Hyd. Tpeak (min)= 1.00 4.00

02437> over (min) 1.00 4.00 02572> Unit Hyd. peak (cms)= 1.34 .29

02438> Storage Coeff. (min)= .53 (ii) 3.55 (ii) 02573> *TOTALS*

02439> Unit Hyd. Tpeak (min) 1.00 4.00 02574> PEAK FLOW (cms) = .00 .00 .009 (iii)

02440> Unit Hyd. peak (cms)= 1.45 .30 02575> TIME TO PEAK (hrs)= 1.28 1.37 1.333

02441> *TOTALS* 02576> RUNOFF VOLUME (mm) = 90.37 39.60 53.305

02442> PEAK FLOW (cms) = .04 .00 .042 (iii) 02577> TOTAL RAINFALL (mm) = 91.37 91.37 91.372

02443> TIME TO PEAK (hrs)= 1.30 1.35 1.333 02578> RUNOFF COEFFICIENT = .99 .43 .583

02444> RUNOFF VOLUME (mm) = 90.37 39.60 80.725 02579>

02445> TOTAL RAINFALL (mm) 91.37 91.37 91.372 02580> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

02446> RUNOFF COEFFICIENT = .99 .43 .883 02581> CN* = . Ia = Dep. Storage (Above)

02447> 02582> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

02448> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 02583> THAN THE STORAGE COEFFICIENT.

02449> CN* = . Ia = Dep. Storage (Above) 02584> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02450> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 02585>

02451> THAN THE STORAGE COEFFICIENT. 02586>

02452> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 02587> 100:000

02453> 02588> *# CATCHMENT EXT2 - EXTERNAL DRAINAGE THROUGH SITE (TO WILSON)

02454> 02589>

02455> 100:0004 02590> | CALIB STANDHYD I Area (ha)= .00

02456> *# CATCHMENT 102 - EXISTING CONDITIONS (TO RES. BACKYARDS) 02591> | 07:EXT2 1.00 | Total Imp (%)= 99.00 Dir. Conn. (%)= 99.00

02457> ——= 02592> --

02458> | CALIB STANDHYD | Area (ha)= .56 02593> IMPERVIOUS PERVIOUS (i)

02459> | 02:102 DT= 1.00 | Total Imp (%)= 45.00 Dir. Conn. (%)= 45.00 02594> Surface Area (ha)=

02460> -- 02595> Dep. Storage (mm) = 1.00 8.92

02461> IMPERVIOUS PERVIOUS (i) 02596> Average Slope (%)= 3.00 2.00

02462> Surface Area 02597> Length (m) = 5.00 10.00

02463> Dep. Storage 1.00 8.92 02598> Mannings n = .013 .250

02464> Average Slope 2.00 5.00 02599>

02465> Length 35.00 65.00 02600> Max.eff.Inten. (mm/hr)= 181.81 90.16

02466> Mannings n = .013 .250 02601> over (min) 1.00 3.00

02467> 02602> Storage Coeff. (min) = .24 (ii) 3.44 (ii)

02468> Max.eff.Inten. (mm/hr)= 181.81 73.98 02603> Unit Hyd. Tpeak (min)= 1.00 3.00

02469> over (min) 1.00 9.00 02604> Unit Hyd. peak (cms)= 1.67 .36

02470> Storage Coeff. (min) = .87 (ii) 8.96 (ii) 02605> *TOTALS*

02471> Unit Hyd. Tpeak (min)= 1.00 9.00 02606> PEAK FLOW (cms) = .00 00 .002 (iii)

02472> Unit Hyd. peak (cms)= 1.16 .13 02607> TIME TO PEAK (hrs)= 1.23 1.35 1.333

02473> *TOTALS* 02608> RUNOFF VOLUME (mm) = 90.37 39.60 89.865

02474> PEAK FLOW (cms) .13 .04 2153 (iii) 02609> TOTAL RAINFALL (mm) = 91.37 91.37 91.372

02475> TIME TO PEAK (hrs) 1.33 1.45 1.333 02610> RUNOFF COEFFICIENT = .99 .43 .983

02476> RUNOFF VOLUME (mm) = 90.37 39.59 62.445 02611>

02477> TOTAL RAINFALL (mm) = 91.37 91.37 91.372 02612> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

02478> RUNOFF COEFFICIENT = .99 .43 .683 02613> CN* = 74.0 Ia = Dep. Storage (Above)

02479> 02614> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

02480> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 02615> THAN THE STORAGE COEFFICIENT.

02481> CN* = 74.0 Ia = Dep. Storage (Above) 02616> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02482> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 02617>

02483> THAN THE STORAGE COEFFICIENT. 02618>

02484> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 02619> 100:001

02485> 02620> *# ADD FLOWS TO WILSON

02486> 02621>

02487> 100:0005 02622> | ADD HYD (EX.WILSON ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
02488> *# CATCHMENT 103 - EXISTING CONDITIONS (TO ACADEMY) 02623> (ha) (cms) (hrs) (mm) (cms)
02489> —=—=--—---—mm———m——mm o 02624> ID1 01:101 .09 .042 1.33 80.72 .000
02490> | CALIB STANDHYD | Area (ha .03 02625> +ID2 07:EXT2 .00 .002 1.33 89.86 .000
02491> | 03:103 DT= 1.00 | Total Imp (% 96.00 Dir. Conn. (%)= 96.00 02626>

02492> —=———--—m-m—mm———m———m o 02627> SUM 09:EX.WILSON .10 .044 1.33 81.00 .000
02493> IMPERVIOUS PERVIOUS (i) 02628>

02494> Surface Area (ha)= .02 .00 02629> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

02495> Dep. Storage (mm) = 1.00 8.92 02630>

02496> Average Slope 1.00 2.00 02631>

02497> Length (m) = 20.00 10.00 02632> 100:0011

02498> Mannings n = .013 250 02633> *# ADD FLOWS TO RES. BACKYARDS

02499> 02634> -

02500> Max.eff.Inten. (mm/hr)= 181.81 87.81 02635> | ADD HYD (EX.BKYD ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
02501> over (min) 1.00 4.00 02636> (ha) (cms) (hrs) (mm) (cms)
02502> Storage Coeff. (min)= 277 (i1) 4.00 (ii) 02637> ID1 02:102 .56 .153 1.33 62.45 000
02503> Unit Hyd. Tpeak (min)= 1.00 4.00 02638> +ID2 06:EXT1 .03 .009 1.33 53.30 .000
02504> Unit Hyd. peak (cms)= 1.24 .28 02639>

02505> *TOTALS* 02640> SUM 10:EX.BKYD .59 .162 1.33 61.94 .000
02506> PEAK FLOW (cms) = .01 .00 .012 (iii) 02641>

02507> TIME TO PEAK (hrs)= 1.32 1.37 1.333 02642> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

02508> RUNOFF VOLUME (mm) 90.37 39.60 88.341 02643>

02509> TOTAL RAINFALL (mm) = 91.37 91.37 91.372 02644>

02510> RUNOFF COEFFICIENT = .99 .43 .967 02645> 100:0012

02511> 02646> *# ADD FLOWS FROM EX. SITE

02512> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 02647> -

02513> CN* = 74.0 Ia = Dep. Storage (Above) 02648> | ADD HYD (EX.SITE ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
02514> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 02649> (ha) (cms) (hrs) (mm) (cms)
02515> THAN THE STORAGE COEFFICIENT. 02650> ID1 09:EX.WILSON .10 .044 1.33 81.00 .000
02516> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 02651> +ID2 10:EX.BKYD 59 .162 1.33 61.94 .000
02517> 02652> +ID3 03:103 03 .012 1.33 88.34 .000
02518> 02653> +ID4 04:104 02 .003 1.47 39.58 .000
02519> 100:00 02654> +ID5 05:105 08 .012 1.42 39.59 .000
02520> *# CATCHMENT 104 - EXISTING CONDITIONS (TO LORNE) 02655>

02521> ——= 02656> SUM 07:EX.SITE .81 .230 1.33 62.41 .000
02522> | | Area (ha .02 Curve Number (CN) 02657>

02523> | 1.00 | Ia (mm; 8.920 # of Linear Res. (N) 02658> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

02524> - U.H. Tp(hrs .140 02659>

02525> 02660>

02526> Unit Hyd Qpeak (cms)= 005 02661> 100:0013

025274 026625 *fX1HAhenanndnn s n ki n kA sk #A kR KA R AR AR SRR AR AR AR %R A AR AR E AR R AR AR AR
02528> PEAK FLOW (cms) = .003 (1) 02663> *#

02529> TIME TO PEAK 1.467 02664> *§ POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING

02530> RUNOFF VOLUME (mm) = 39.577 02665> *#

02531> TOTAL RAINFALL (mm) = 91.372 02666> *#

025324 RONOEF COBFFICTENT - - s 026675 * sk bkt kA %k kK R R
02533> 02668> *# CATCHMENT 201 - PROPOSED CONDITIONS (CONTROLLED TO WILSON)

02534> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 02669> —==——--——-———-———m— o

02535> 02670> | CALIB STANDHYD I Area (ha) .76

02536> 02671> | 01:201 DT= 1.00 | Total Imp (%) 87.00 Dir. Conn. (%)= 87.00

02537> 100:0007 02672>

02538> *# CATCHMENT 105 - EXISTING CONDITIONS (TO BROOKSIDE) 02673> IMPERVIOUS PERVIOUS (i)

02539> - 02674> Surface Area (ha)= .66 .10

02540> | | Area (ha .08 Curve Number (CN) 02675> Dep. Storage (mm) = 1.00 8.92

02541> | 1.00 | Ia (mm; 8.920 # of Linear Res. (N) 02676> Average Slope (%)= 1.50 2.00

02542> - U.H. Tp(hrs .110 02677> Length (m) = 15.00 10.00

02543> 02678> Mannings n = .013 250

02544> Unit Hyd Qpeak (cms)= 027 02679>

02545> 02680> Max.eff.Inten. (mm/hr)= 181.81 87.81

02546> PEAK FLOW (cms) = .012 (1) 02681> over (min) 1.00 4.00

02547> TIME TO PEAK 1.417 02682> Storage Coeff. (min) = .57 (ii) 3.81 (ii)

02548> RUNOFF VOLUME (mm) = 39.593 02683> Unit Hyd. Tpeak (min)= 1.00 4.00

02549> TOTAL RAINFALL (mm) = 91.372 02684> Unit Hyd. peak (cms)= 1.40 .29

02550> RUNOFF COEFFICIENT = .433 02685> *TOTALS*

02551> 02686> PEAK FLOW (cms) = .33 .02 .352 (iii)

02552> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 02687> TIME TO PEAK (hrs)= 1.32 1.37 1.333

02553> 02688> RUNOFF VOLUME (mm) = 90.37 39.60 83.771

02554> 02689> TOTAL RAINFALL (mm) = 91.37 91.37 91.372

02555> 100:00 02690> RUNOFF COEFFICIENT = .99 .43 .917

02556> *# CATCHMENT EXT1 - EXTERNAL DRAINAGE THROUGH SITE (TO RES. BACKYARDS) 02691>

02557> ======—mm-—mm——mm——mm o 02692> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

02558> | CALIB STANDHYD | Area (ha .03 02693> CN* = 74.0 Ia = Dep. Storage (Above)

02559> | EXT1 DT= 1.00 | Total Imp (% 27.00 Dir. Conn. (%)= 27.00 02694> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

02560> - 02695> THAN THE STORAGE COEFFICIENT.

02561> IMPERVIOUS PERVIOUS (i) 02696> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02562> Surface Area (ha)= .01 .02 02697>

02563> Dep. Storage (mm) = 1.00 8.92 02698>

02564> Average Slope %)= 1.00 2.00 02699> 100:0014

02565> Length (m) = 15.00 10.00 02700> *# ROUTE FLOWS THROUGH TANK WITH ORIFICE
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02701>
02702>
02703>
02704>
02705>
02706>
02707>
02708>
02709>
02710>
02711>
02712>
02713>
02714>
02715>
02716>
02717>
02718>
02719>
02720>
02721>
02722>
02723>
02724>
02725>
02726>
02727>
02728>
02729>
02730>
02731>
02732>
02733>
02734>
02735>
02736>
02737>
02738>
02739>
02740>
02741>
02742>
02743>
02744>
02745>
02746>
02747>
02748>
02749>
02750>
02751>
02752>
02753>
02754>
02755>
02756>
02757>
02758>
02759>
02760>
02761>
02762>
02763>
02764>
02765>
02766>
02767>
02768>
02769>

| ROUTE RESERVOIR I Requ
| IN>01: (201 ) |
| OUT<02:(201_CT) | =
- OUTE:

(c

ROUTING RESULTS

INFLOW >01: (201 )
OUTFLOW<02: (201_CT)
OVERFLOW<03: (201_0V)

TOTAL NUMB]
CUMULATIVE
PERCENTAGE

PEAK  FLOI
TIME SHIFT
MAXIMUM S

ested routing time step = 1.0 min.

OUTLFOW STORAGE TABLE =
LOW STORAGE | OUTFLOW

ms ) (ha.m.) | (cms)

000 .0000E+00 |

008 .1020E-01 | .016 .4320E-01
012 .2120E-01 | .018 .5090E-01

STORAGE
(ha.m.)
.014  .3220E-01

QPEAK
(ha) (cms)

TPEAK R.V.
(hrs) (mm)
.76 .352 1.333 83.771
.76 .017 2.683 83.771
.00 .000 .000 .000

ER OF SIMULATED OVERFLOWS = 0
TIME OF OVERFLOWS (hours)= .00
OF TIME OVERFLOWING (5)= .00

W REDUCTION [Qout/Qin] (%)= 4.931
OF PEAK FLOW (min) = 81.00
TORAGE ~ USED (ha.m.)=.4807E-01

100:0015

*# CATCHMENT 202 - PROPOSED C
| CALIB NASHYD | Area
| 01:202 DT= 1.00 | Ia

Unit Hyd Opeak (cms)=
PEAK FLOW
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm) =
TOTAL RAINFALL (mm)
RUNOFF COEFFICIENT =

(cms) =

(i) PEAK FLOW DOES NOT T

ONDITIONS (UNCONTROLLED TO RES. BACKYARDS)

.02 Curve Number (cN)
8.920 # of Linear Res. (N)
Tp (hrs)= .090

.010

.004 (1)
1.383
39.587
91.372

.433

NCLUDE BASEFLOW IF ANY.

100:001

*# CATCHMENT 203 - PROPOSED C
| CALIB STANDHYD | Area
| 04:203 DT= 1.00 | Tota

Surface Area
Dep. Storage (mm) =
Average Slope
Length (m) =
Mannings n =

Max.eff.Inten. (mm/hr)=

over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

PEAK FLOW (cms) =
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm)
TOTAL RAINFALL (mm) =
RUNOFF COEFFICIENT =

ONDITIONS (UNCONTROLLED TO ACADEMY)

(ha
1 Imp(%

.01
84.00 Dir. Conn. (%)= 84.00

IMPERVIOUS PERVIOUS (i)
.01 .00
1.00 8.92
2.00 2.00
10.00
.013 .250

181.81 90

1.00 4
.41 (ii) 3.61 (ii)
0 4.00

*TOTALS*

1.25 1.35 1.333
90.37 40.68 82.421
91.37 91.37 91.372

.99 .45 .902

005 (iii)

02770> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

02771>

CN* = 75.0 Ia = Dep. Storage (Above)

02772> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

02773>
02774>

THAN THE STORAGE COEFFICIENT.

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

02775>
02776>
02777>
02778>
02779>
02780>
02781>
02782>
02783>
02784>
02785>
02786>
02787>
02788>
02789>
02790>
02791>
02792>
02793>
02794>
02795>
02796>
02797>
02798>
02799>
02800>
02801>
02802>
02803>
02804>
02805>
02806>
02807>
02808>
02809>
02810>
02811>
02812>
02813>
02814>
02815>
02816>
02817>
02818>
02819>
02820>
02821>
02822>
02823>
02824>
02825>
02826>
02827>
02828>
02829>
02830>
02831>
02832>
02833>
02834>
02835>

100:0017

*# CATCHMENT 204 - PROPOSED CONDITIONS

(cms) = .008

Unit Hyd Qpeak

PEAK FLOW

TIME TO PEAK
RUNOFF VOLUME (mm)= 39.587
TOTAL RAINFALL (mm)= 91.372
RUNOFF COEFFICIENT = .433

(cms) = .003
1.383

.02
8.920
.090

Curve Ni
# of Li:

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

(UNCONTROLLED TO BROOKSIDE)

umber (cN)
near Res. (N)

100:001

*# ADD PROPOSED FLOWS FROM SITE

| ADD HYD (PROP.SITE ) | ID: NHYD

ID1 02:201_CTL
+ID2 03:201 OVF
+ID3 01:202
+ID4 04:203
+ID5 05:204

QPEAK
(cms)
.017
.000
.004
.005
.003

DWF
(cms)
.000
.000
.000
.000
.000

SUM 06:PROP.SITE

NOTE:

.025

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

100:001

*# AREA CHECK

| ADD HYD (CHECK ) | ID:

ID1 07:EX.SITE
+ID2 06:PROP.SITE

NHYD

AREA
(ha)

.81

.81

QPEAK
(cms)
.230
.025

TPEAK  R.V.
(hrs) (mm)
1.33 62.41
1.33 81.36

(cms)
.000
.000

SUM 01:CHECK

NOTE:

1.63

.254

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

1.33 71.89

100:0020

* RUN REMAINING DESIGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR)

100:0002

100:0002

100:0002

02836>
02837>
02838>
02839>
02840>
02841>
02842>
02843>
02844>
02845>
02846>
02847>
02848>
02849>

100:0002

*

100:0002

*
FINISH

KA KRR Rk h ok kAR AR Kk h ok kR kAR AR AR Rk h kKA AR AR AR Ak Ak kKRR AR R Ak Ak Rk A AR AR KRRk kk

WARNINGS / ERRORS / NOTES

Simulation ended on 2021-12-14

at 10:43:42

S. Llewellyn & Associates Ltd

Page 10
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Hydroworks

Hydroworks Sizing Summary

20092 - 392-412 Wilson Street East & 15 Lorne Avenue
Ancaster, ON

12-14-2021

Recommended Size: HS 10

A HydroStorm HS 10 is recommended to provide 80 % annual TSS removal based on a drainage
area of 0.759 (ha) with an imperviousness of 86 % and Hamilton RBG, Ontario rainfall for the
ETV Canada particle size distribution.

The recommended HydroStorm HS 10 treats 97 % of the annual runoff and provides 84 % annual
TSS removal for the Hamilton RBG rainfall records and ETV Canada particle size distribution.

The HydroStorm has a headloss coefficient (K) of 1.04. Since a peak flow was not specified,
headloss was calculated using the full pipe flow of .1 (m3/s) for the given 300 (mm)

pipe diameter at 1% slope. The headloss was calculated to be 99 (mm) based on a flow
depth of 300 (mm) (full pipe flow).

This summary report provides the main parameters that were used for sizing. These parameters
are shown on the summary tables and graphs provided in this report.

If you have any questions regarding this sizing summary please do not hesitate to contact
Hydroworks at 888-290-7900 or email us at support@hydroworks.com.

The sizing program is for sizing purposes only and does not address any site specific parameters such as hydraulic gradeline, tailwater submergence,
groundwater, soils bearing capacity, etc. Headloss calculations are not a hydraulic gradeline calculation since this requires a starting water level

and an analysis of the entire system downstream of the HydroStorm . Design liability is only valid for lawsuits brought within the United States
where Hydroworks has its corporate headquarters.



TSS Removal Sizing Summary

= | Hydroworks Hydrodynamic Separator Sizing Program - HydroStorm

[= (=]

File  Product Units View Help
DEHs @ 4
General | Dimensions | Rainfal | Ste | T5SPSD | TS5 Loading | Guantity Storage | By-Pass | Custom | CAD | Other |
—Site Parameters —nits | Rainfall Station
Area (ha) [o7se r us Hamilton RBG Ontario
imperviousness (%) [ @8 [ Metric | 2004 10 2013 e
Project Title [20052 - 332412 Wilson Street East & 15 Lome Avenue ~Iniet Pipe
li ; ["300 w [ 1
{2 lines) IPﬂcaster, on Diam. (mm) Slope (%)
" Siokes " Cheng (% ETV Lab Testing Results Peak Design Flow (m3/s) |
Annual TS5 Remowval F‘nesult_s Farticle Size Distrbution
Model # | Glow (m3/s) | Gtot {m3/s) | Flow Capture (%) | TSS Removal (%) Size fum) | % i b
HS 4 03 1 91% 0% 2 265
HS 5 05 3 95% 67% 5 3 265
H5 6 07 1 96 % 2% 8 10 265
Unavailable M 1 97 % 75% 20 15 265
HS 8 A 1 977 8% a0 10 265
Unavailable X g 97% 81% 73 5 265
HS 10 i 97% 84 % 100 10 265
H5 12 1 | 3 97% 887% 150 15 285
250 15 285
500 5 265 =
MNote: Results vary significantly based on pariicle size distnbution Simulate

TSS Particle Size Distribution

= | Hydroworks Hydrodynamic Separator Sizing Program - HydroStorm

[= (=]

File  Product  Units

DEHS @ ¥

View  Help

General | Dimensions | Rainfall | Site

T55 Particle Size Distribution

Seeum) | % sG

N 2 5 265
i 5 5 265
D 8 10 265
= 20 15 265
I 50 10 265
e 75 5 265
D 100 10 265
i, 150 15 265
D 250 15 265
i 500 5 265
i 1000 5 265
=

You must select a particle size distnbution for TSS to simulate TS5 removal

TSSPSD | 7SS Loading I CGuantity Storage I By-Fass I Custom I CAD I Cther I

Mo TSS Distributions
1 To me data F ETV Canada
just click Il and
Fi s e ¢ OK110
wal

ueis) " Toronto
2. To add a row just
go to the bottom of " Ontario (1954)
the table and start
typing. (" Calgary Forebay
3. To delete a row. {" F85 Sand
select the row by
clicking on the first " MURF (1983
pointer column,
then press delets " Kitchener
4 Tosort the table (" User Defined
click on one of the
column headings

Clear
TSSRemoval Required (%) | 80
Water Temp (C) I 20
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Rainfall Station - Hamilton RBG, Ontario(2004 to 2013)

Rainfall Intensity Distribution

100
[ —
30 /,,..-—-"'"""'—'
G0 "/

4[:(

% of Annual Rainfall

zu[
[

0 2 10 15 20 25 30 35 40 45 50
25 13 12.5 175 2.5 215 325 375 425 475

Rainfall Intensity (mmjhr)

Site Physical Characteristics

File  Product Units View Help
hHd e | " | |
General ] Dimensions ] Rainfall Site ]TSS PSD ] T55 Loading ] Guantity Storage ] By-Pass ] Custom ] CAD ] Cither ]

—Catchment Parameters 1~ Maintenance - 1

‘wiidth {mj) a7 Imperv. Mannings n 015 Freguency (months) J 12

Default \width Perv Manmings n 25

Imp. Depress. Storage (mm) 51
Slope (%) 2 Perv. Depress. Storage (mm) 5.08

Daily Evaporation (mm/day)
dan | Feb  |Mar | Apr  |May |Jun  |Jd  |Aug  |Sep  [Oct | MNev | Dec
1] | 0 | 0 | 254 | 254 | 381 | 381 | 38 | 254 | 254 | D | O
—BEvaporation and Infiltration 1 Catch Basins 1
Max. Infiltation Rate (mmihr) 63.5 # of Catch basins ] 2 Hﬂﬁliﬂiﬁ;rﬁlﬁem
| | catchment width:
Min. Infiltration Rate (mmihr) 10.16
—Controlled Roof Runoff
Infiltration Decay Rate (1/s) ] 00055

Infiltration Regen. Rate (1/s)

]T. Basafiow (mdis) ]—‘ Default Values
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Dimensions And Capacities

- | Hydrowarks Hydrodynamic Separator Sizing Program - HydroStorm = [ =&
File  Product Units View Help
NEdg e

General Dimensions | Rainfal | Ste | T5SPSD | TS5 Loading | Guantity Storage | By-Pass | Custom | CAD | Other |

Dimensions and Capacities

Model Diam. fm) | Depthfm) | Foat. Vol (L) Sediment Vol (m3) | Total Vol. m3) |
HS 4 122 122 381 09 14
HS 5 152 152 642 18 28
HS 6 183 183 1041 32 48
HS 7 213 198 1575 45 71
HS B 244 213 2354 63 10
HS 9 274 244 3242 9.3 144
HS5 10 3.05 274 4327 132 20
HS 12 366 335 7164 218 352

Diepth = Depth from outlet invert to inside bottom of tank

Generic HS 10 CAD Drawing

Clutiet
ol -
e I AR | 2
) o TR o of oo ke
:IL - 1904—= '-:..:/_h.pel L Flow Wil
.l'j
Infet | - T Outlet
T, Saunmar
Eg g0 Frutriatremi ars
.'_ = . Arygurred
'] T Dimensioes B
& Liprac fian Talds
;) 1508—— [
I.i. a 4 o i e b _.:
Imdet A S _
Plan Profile
Hydroworks HS10 (3000mm@)
HydraStorm by
Hywdrawosks, LLC FROUELCT:
Patenk Pending
wiww. g rowarks. com VAT H d]"
BEE-290- TA00 }r UW{}I'](S
REVISION DATE:
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TSS Buildup And Washoff

“ | Hydroworks Hydrodynamic Separator Sizing Program - HydroStorm E”E@
File  Product Units View Help
NEdg e
General | Dimensions | Rainfall | Ste | TSSPSD  TSS Loading | Quantity Storage | By-Pass | Custom | CAD | Other |
— TS5 Buildup ~Street Sweeping —————— [~ Seil Erosion
T — Efficiency (%) E ‘ [ Add Erosion to TSS
% Start Menth [May — ~]
[] Mo Buildup Reguired Stop Month Sep ow
Frequency {days)

ik

— 155 \washoff Available Fraction

[®| Power-Exponential
["1 Rating Curve (no upper limit)

[1 Rating Curve (limited to buildup)
[[] Event Mean Concentration Hﬁﬂ?ugfamt
— 155 Buildup Parameters —T55 \washoff Parameters ———— TS5 Buildup
Limit (kg'ha) [ 2802 Coeficient | 0855 (* Based on Area
Coeff (kg/ha) I 67.25 Expanent | 11 " Based on Curb Length
Exponent I 5
Upstream Quantity Storage
“ | Hydroworks Hydrodynamic Separator Sizing Program - HydroStorm = | E e
File  Product Units View Help
NEdg e
General | Dimensions | Rainfal | Ste | TSSPSD | TS5 Loading Quantity Storage | By-Pass | Custom | CAD | Other |
Quantity Control Storage Notes
ot 3] | Digch 3
orage ) rge fn/e) 1. To change data just click 2
r 0 o cell and type in the new valus
. (s)
2. To'add a row just go to the
bottom of the table and start
typing.
3. To delete a row, select the row
by clicking on the first pointer

column, then press delete

4, To sort the table click on one
of the column headings

Clear
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Other Parameters

“ | Hydroworks Hydrodynamic Separator Sizing Program - HydroStorm [a |[=]
File  Product Units View Help
NEdg e

General | Dimensions | Rainfal | Ste | T55PSO | TSS Loading | Quantity Storage | By-Pass | Custom | CAD  Other |

—Scaling Lew
v Peclet Scaling bazed on diameter x depth
™ Peclet Scaling based on surface area (dismeter x dismeter)

—Extreme Fines TS5 Removal

¥ Extrapolate TSS Remaoval for particles < 15 um (Lab Results Sizing)
[” Mo TSS Removal < 15 um during pericds of flow (Lab Results Sizing)
™ Mo TS5 Removal < 15 um during flow or inter-event periods

—Qil | Sediment Storage

v Qil Storage in Pretreatment Area
[ Sediment Storage in Pretreatment fArea

—HS Lab Testing

I~ Use NJCAT Lab Testing Results
¥ Use ETV Canads Lab Testing Results

[ B0% Dil / B0% Sediment Storage in Pretreatment Area

Hydroworks Sizing Program - Version 5.0
Copyright Hydroworks, LLC, 2020
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Hydroworks

Hydroworks® HydroStorm

Operations & Maintenance Manual

Version 1.0

Please call Hydroworks at 888-290-7900 or email us at support@hydroworks.com if you have
any questions regarding the Inspection Checklist. Please fax a copy of the completed checklist
to Hydroworks at 888-783-7271 for our records.



Introduction

The HydroStorm is a state of the art hydrodynamic separator. Hydrodynamic
separators remove solids, debris and lighter than water (oil, trash, floating debris)
pollutants from stormwater. Hydrodynamic separators and other water quality
measures are mandated by regulatory agencies (Town/City, State, Federal
Government) to protect storm water quality from pollution generated by urban
development (traffic, people) as part of new development permitting requirements.

As storm water treatment structures fill up with pollutants they become less and less
effective in removing new pollution. Therefore, it is important that storm water
treatment structures be maintained on a regular basis to ensure that they are
operating at optimum performance. The HydroStorm is no different in this regard and
this manual has been assembled to provide the owner/operator with the necessary
information to inspect and coordinate maintenance of their HydroStorm.

Hydroworks® HydroStorm Operation

The Hydroworks HydroStorm (HS) separator is a unigue hydrodynamic by-pass
separator. It incorporates a protected submerged pretreatment zone to collect larger
solids, a treatment tank to remove finer solids, and a dual set of weirs to create a high
flow bypass. High flows are conveyed directly to the outlet and do not enter the
treatment area, however, the submerged pretreatment area still allows removal of
coarse solids during high flows.

Under normal or low flows, water enters an inlet area with a horizontal grate. The area
underneath the grate is submerged with openings to the main treatment area of the
separator. Coarse solids fall through the grate and are either trapped in the
pretreatment area or conveyed into the main treatment area depending on the flow
rate. Fines are transported into the main treatment area. Openings and weirs in the
pretreatment area allow entry of water and solids into the main treatment area and
cause water to rotate in the main treatment area creating a vortex motion. Water in the
main treatment area is forced to rise along the walls of the separator to discharge from
the treatment area to the downstream pipe.

The vortex motion forces solids and floatables to the middle of the inner chamber.
Floatables are trapped since the inlet to the treatment area is submerged. The design
maximizes the retention of settled solids since solids are forced to the center of the
inner chamber by the vortex motion of water while water must flow up the walls of the
separator to discharge into the downstream pipe.

A set of high flow weirs near the outlet pipe create a high flow bypass over both the
pretreatment area and main treatment chamber. The rate of flow into the treatment
area is regulated by the number and size of openings into the treatment chamber and
the height of by-pass weirs. High flows flow over the weirs directly to the outlet pipe
preventing the scour and resuspension of any fines collected in the treatment chamber.

py @
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A central access tube is located in the structure to provide access for cleaning. The
arrangement of the inlet area and bypass weirs near the outlet pipe facilitate the use of
multiple inlet pipes.

Outlet

Inlet

Figure 1. Hydroworks HydroStorm Operation — Plan View

Figure 2 is a profile view of the HydroStorm separator showing the flow patterns for low
and high flows.

p -
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Inlet P . Outlet

[ >
High Flow | . Low Flow

Figure 2. Hydroworks HydroStorm Operation — Profile View

The HS 4iis an inlet version of the HS 4 separator. There is a catch-basin grate on top
of the HS 4i. A funnel sits sits underneath the grate on the frame and directs the water
to the inlet side of the separator to ensure all lows flows are properly treated. The whole
funnel is removed for inspection and cleaning.

Hydroworks



Outlet
Ak

High Flow Low Flow

Figure 3. Hydroworks HS 4i Funnel

Inspection

Procedure

Floatables

A visual inspection can be conducted for floatables by removing the covers and

looking down into the center access tube of the separator. Separators with an inlet
grate (HS 4i or custom separator) will have a plastic funnel located under the grate
that must be removed from the frame prior to inspection or maintenance. If you are
missing a funnel please contact Hydroworks at the numbers provided at the end of

this document.

Hydroworks



TSS/Sediment

Inspection for TSS build-up can be conducted using a Sludge Judge®, Core Pro®,
AccuSludge® or equivalent sampling device that allows the measurement of the
depth of TSS/sediment in the unit. These devices typically have a ball valve at the
bottom of the tube that allows water and TSS to flow into the tube when lowering the
tube into the unit. Once the unit touches the bottom of the device, it is quickly pulled
upward such that the water and TSS in the tube forces the ball valve closed allowing
the user to see a full core of water/TSS in the unit. The unit should be inspected for
TSS through each of the access covers. Several readings (2 or 3) should be made at
each access cover to ensure that an accurate TSS depth measurement is recorded.

Frequency

Construction Period

The HydroStorm separator should be inspected every four weeks and after every
large storm (over 0.5” (12.5 mm) of rain) during the construction period.

Post-Construction Period

The Hydroworks HydroStorm separator should be inspected during the first year of
operation for normal stabilized sites (grassed or paved areas). If the unit is subject to
oil spills or runoff from unstabilized (storage piles, exposed soils) areas the
HydroStorm separator should be inspected more frequently (4 times per year). The
initial annual inspection will indicate the required future frequency of inspection and
maintenance if the unit was maintained after the construction period.

Reporting

Reports should be prepared as part of each inspection and include the following
information:

Date of inspection

GPS coordinates of Hydroworks unit

Time since last rainfall

Date of last inspection

Installation deficiencies (missing parts, incorrect installation of parts)
Structural deficiencies (concrete cracks, broken parts)

Operational deficiencies (leaks, blockages)

Presence of oil sheen or depth of oil layer

Estimate of depth/volume of floatables (trash, leaves) captured

10. Sediment depth measured

11. Recommendations for any repairs and/or maintenance for the unit
12. Estimation of time before maintenance is required if not required at time of

inspection

Hydroworks
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A sample inspection checklist is provided at the end of this manual.

Maintenance
Procedure

The Hydroworks HydroStorm unit is typically maintained using a vacuum truck. There
are numerous companies that can maintain the HydroStorm separator. Maintenance
with a vacuum truck involves removing all of the water and sediment together. The
water is then separated from the sediment on the truck or at the disposal facility.

A central access opening (24” or greater) is provided to the gain access to the lower
treatment tank of the unit. This is the primary location to maintain by vacuum truck.
The pretreatment area can also be vacuumed and/or flushed into the lower treatment
tank of the separator for cleaning via the central access once the water level is
lowered below the pretreatment floor.

In instances where a vacuum truck is not available other maintenance methods (i.e.
clamshell bucket) can be used, but they will be less effective. If a clamshell bucket is
used the water must be decanted prior to cleaning since the sediment is under water
and typically fine in nature. Disposal of the water will depend on local requirements.
Disposal options for the decanted water may include:

1. Discharge into a nearby sanitary sewer manhole
2. Discharge into a nearby LID practice (grassed swale, bioretention)
3. Discharge through a filter bag into a downstream storm drain connection

The local municipality should be consulted for the allowable disposal options for both
water and sediments prior to any maintenance operation. Once the water is decanted
the sediment can be removed with the clamshell bucket.

Disposal of the contents of the separator depend on local requirements. Maintenance

of a Hydroworks HydroStorm unit will typically take 1 to 2 hours based on a vacuum
truck and longer for other cleaning methods (i.e. clamshell bucket).

Hydroworks



Outlet

Access to
Lower Treatment
Chamber [ |

Submerged
Pretreatment

Area [ ]

Figure 3. Maintenance Access

Frequency

Construction Period

A HydroStorm separator can fill with construction sediment quickly during the
construction period. The HydroStorm must be maintained during the construction
period when the depth of TSS/sediment reaches 24” (600 mm). It must also be
maintained during the construction period if there is an appreciable depth of oil in the
unit (more than a sheen) or if floatables other than oil cover over 50% of the area of
the separator

The HydroStorm separator should be maintained at the end of the construction
period, prior to operation for the post-construction period.

p -
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Post-Construction Period

The HydroStorm was independently tested by Alden Research Laboratory in 2017. A
HydroStorm HS 4 was tested for scour with a 50% sediment depth of 0.5 ft.
Therefore, maintenance for sediment accumulation is required if the depth of
sediment is 1 ft or greater in separators with standard water (sump) depths (Table 1).

There will be designs with increased sediment storage based on specifications or
site-specific criteria. A measurement of the total water depth in the separator through
the central access tube should be taken and compared to water depth given in Table
1. The standard water depth from Table 1 should be subtracted from the measured
water depth and the resulting extra depth should be added to the 1 ft to determine the
site-specific sediment maintenance depth for that separator.

For example, if the measured water depth in the HS-7 is 7 feet, then the sediment
maintenance depth for that HS-7 is 2 ft (= 1 + 7 — 6) and the separator does not need
to be cleaned for sediment accumulation until the measure sediment depth is 2 ft.

The HydroStorm separator must also be maintained if there is an appreciable depth
of oil in the unit (more than a sheen) or if floatables other than oil cover over 50% of
the water surface of the separator.

Table 1 Standard Dimensions for Hydroworks HydroStorm Models

Model Diameter (ft) Total Water Sediment Maintenance Depth for Table 1
Depth (ft) Total Water Depth(ft)
HS-3 3 3 1
HS-4 4 4 1
HS-5 5 4 1
HS-6 6 4 1
HS-7 7 6 1
HS-8 8 7 1
HS-9 9 7.5 1
HS-10 10 8 1
HS-11 11 9 1
HS-12 12 9.5 1

Hydroworks



HYDROSTORM INSPECTION SHEET

Date

Date of Last Inspection

Site

City

State

Owner

GPS Coordinates

Date of last rainfall

Site Characteristics

Soil erosion evident

Exposed material storage on site

Large exposure to leaf litter (lots of trees)
High traffic (vehicle) area

HydroStorm

Obstructions in the inlet or outlet

Missing internal components

Improperly installed inlet or outlet pipes

Internal component damage (cracked, broken, loose pieces)

Floating debris in the separator (oil, leaves, trash)

Large debris visible in the separator

Concrete cracks/deficiencies

Exposed rebar

Water seepage (water level not at outlet pipe invert)
Water level depth below outlet pipe invert

Routine Measurements

Floating debris depth < 0.5” (13mm) ]
Floating debris coverage < 50% of surface area [ |
Sludge depth < 12” (300mm) ]
* Maintenance required

o Repairs required
*xk Further investigation is required

Hydroworks

Dooog

Yes
I:' *
I:' *%
I:' *kk
I:' *%
[
I:' *
I:' F*kk
I:' *%
I:' Fkk

>0.5” 13mm)
> 50% surface area
>12” (300mm)

N = =3

L0t

*

*

*



Other Comments:
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Hydroworks
Hydroworks® HydroStorm

One Year Limited Warranty

Hydroworks, LLC warrants, to the purchaser and subsequent owner(s) during the warranty period subject to the terms
and conditions hereof, the Hydroworks HydroStorm to be free from defects in material and workmanship under normal
use and service, when properly installed, used, inspected and maintained in accordance with Hydroworks written
instructions, for the period of the warranty. The standard warranty period is 1 year.

The warranty period begins once the separator has been manufactured and is available for delivery. Any components
determined to be defective, either by failure or by inspection, in material and workmanship will be repaired, replaced or
remanufactured at Hydroworks’ option provided, however, that by doing so Hydroworks, LLC will not be obligated to
replace an entire insert or concrete section, or the complete unit. This warranty does not cover shipping charges,
damages, labor, any costs incurred to obtain access to the unit, any costs to repair/replace any surface treatment/cover
after repair/replacement, or other charges that may occur due to product failure, repair or replacement.

This warranty does not apply to any material that has been disassembled or modified without prior approval of
Hydroworks, LLC, that has been subjected to misuse, misapplication, neglect, alteration, accident or act of God, or that
has not been installed, inspected, operated or maintained in accordance with Hydroworks, LLC instructions and is in lieu
of all other warranties expressed or implied. Hydroworks, LLC does not authorize any representative or other person to
expand or otherwise modify this limited warranty.

The owner shall provide Hydroworks, LLC with written notice of any alleged defect in material or workmanship including
a detailed description of the alleged defect upon discovery of the defect. Hydroworks, LLC should be contacted at 136
Central Ave., Clark, NJ 07066 or any other address as supplied by Hydroworks, LLC. (888-290-7900).

This limited warranty is exclusive. There are no other warranties, express or implied, or merchantability or fithess for a
particular purpose and none shall be created whether under the uniform commercial code, custom or usage in the
industry or the course of dealings between the parties. Hydroworks, LLC will replace any goods that are defective under
this warranty as the sole and exclusive remedy for breach of this warranty.

Subject to the foregoing, all conditions, warranties, terms, undertakings or liabilities (including liability as to negligence),
expressed or implied, and howsoever arising, as to the condition, suitability, fitness, safety, or title to the Hydroworks
HydroStorm are hereby negated and excluded and Hydroworks, LLC gives and makes no such representation, warranty
or undertaking except as expressly set forth herein. Under no circumstances shall Hydroworks, LLC be liable to the
Purchaser or to any third party for product liability claims; claims arising from the design, shipment, or installation of the
HydroStorm, or the cost of other goods or services related to the purchase and installation of the HydroStorm. For this
Limited Warranty to apply, the HydroStorm must be installed in accordance with all site conditions required by state and
local codes; all other applicable laws; and Hydroworks’ written installation instructions.

Hydroworks, LLC expressly disclaims liability for special, consequential or incidental damages (even if it has been
advised of the possibility of the same) or breach of expressed or implied warranty. Hydroworks, LLC shall not be liable
for penalties or liquidated damages, including loss of production and profits; labor and materials; overhead costs; or
other loss or expense incurred by the purchaser or any third party. Specifically excluded from limited warranty coverage
are damages to the HydroStorm arising from ordinary wear and tear; alteration, accident, misuse, abuse or neglect;
improper maintenance, failure of the product due to improper installation of the concrete sections or improper sizing; or
any other event not caused by Hydroworks, LLC. This limited warranty represents Hydroworks’' sole liability to the
purchaser for claims related to the HydroStorm, whether the claim is based upon contract, tort, or other legal basis.
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WATER ANALYSIS INFORMATION




OBC FIRE FLOW WATER SUPPLY ’i
_—

5. LLEWELLYN & ASSOCIATES LIMITED
CONSULTING ENGINEERS

Project: Wilson Street East at Academy

Project Number: 20113

Date: May-21

Type of Development: Multi-Residential

Required Fire Water Supply (Q) per OBC: Q=KYV S (OBC Tables and Figures attached)
Where: Q = Minimim supply of water in litres

K = Water suppy coefficient from Table 1
V = total building volume in cubic meters

Siot = total of spatial coefficient values from property line exposures on all sides
Stot =1.0+ [Sside1 + Sside2 + SsideS + ] from Figure 1. Max. 2.0

Water Supply Coefficient (K)

Building Group/Division Classification: C (Residential Occupancies)
From Table 1, K= 16

Building Volume (V)

8-Storey

Building Footprint Area: 2762 m?

Building Height: 301 m

Building Volume (V): 83136.2 m*®

Spatial Coefficient (S)

See Figure 1 for Side Dist (M)  Scoefr

Spatial Coefficients North 2+/- 0.5
South 7+/- 0.3
East 6+/- 0.4
West 14+/- 0

Total 1.2
Therefore, Sy = 2.2

Required Water Supply

Q=KV S, = 2926394 m’

From Table 2, the minimum required water supply flow rate = 9000 I/min or 1501/s

City of Hamilton Target flow for Multi Residential (3 or more units) = 150 I/s <-- governs



OBC Tables and Figures

Table 1

Water Supply Coefficient - K

Classificalion by Group or Division in Accordance
with Table 3.1.2.1. of the Building Code
A-2
Type of Construction B-1
B-2 A-4 A-1 E F-1
B-3 F-3 A-3 F-2 )
C
D
Building is of noncombustible construction with fire separations and fire-
resistance ratings provided in accordance with Subsection 3.2.2,, including 10 12 14 17 23
loadbearing walls, columns and arches.
Building is of nencombustible construction or of heavy timber construction
conforming o Arlicle 3.1.4.6. Floor assemblies are fire separations but with no
3 f 2 . 16 19 22 27 37
fire-resistance rating. Roof assemblies, mezzanines, loadbearing walls, columns
and arches do not have a fire-resistance rating.
Building is of combustible construction with fire separations and fire-resistance
ratings provided in accordance with Subsection 3.2.2., including loadbearing
walls, columns and arches. 18 22 25 31 41
Noncombustible construction may be used in lieu of fire-resistance rating where
permitted in Subsection 3.2.2.
Buifding is of combustible construction. Floor assemblies are fire separations but
with no fire-resistance rating. Roof assemblies, mezzanines, loadbearing walls, 23 28 32 39 53
columns and arches do not have a fire-resistance rating.
Column 1 2 3 4 5 6
Table 2
Part 3 Buildings under the Building Code Required Minimum Water Supply Flow Rate, L/min
One-storey building with building area not exceeding 600 m? 1800
2700 (if @ < 108 000 L)
3600 (if Q> 108 000 L and = 135 000 L)
s 4 500 (if @ > 135 000 L and < 162 000 L)
Albaher huldngs 5400 {if G > 162 000 L and <190 000 L)
6 300 {if Q > 190000 L and < 270 000 L)™
9000 (if Q > 270 000 L)
Spatial ) Figure 1
%O::g;iem : Spatial Coefficient vs Exposure Distance
aloewFl .
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Exposure distance (melres)

City of Hamilton Target Flows (Policy PW19096)

Table 1: Target Available Fire Flow

Land Use Target AFF (L/s)
Commercial 150

Small ICI (<1,800 m?)’ 100

Industrial 250

Institutional 150

Residential Multi (greater than 3 units) 150

Residential Medium (3 or less units) 125

Residential Single 75

Residential Single (Dead End) 50

Pg. 2



