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Hammer LP

75 Centennial Parkway North

City of Hamilton

Statement of Conditions

Functional Servicing and Stormwater Management Report

This Report / Study (the “Work”) has been prepared at the
request of, and for the exclusive use of, the Owner / Client,
the City of Hamilton and its affiliates (the “Intended User”).
No one other than the Intended User has the right to use
and rely on the Work without first obtaining the written
authorization of Lithos Group Inc. and its Owner. Lithos
Group Inc. expressly excludes liability to any party except
the intended User for any use of, and/or reliance upon, the
work.

Neither possession of the Work, nor a copy of it, carries the
right of publication. All copyright in the Work is reserved to
Lithos Group Inc. The Work shall not be disclosed,
produced or reproduced, quoted from, or referred to, in
whole or in part, or published in any manner, without the
express written consent of Lithos Group Inc. and the Owner.
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Executive Summary

Lithos Group Inc. (Lithos) was retained by Hammer LP (the “Owner”) to prepare a Functional Servicing
and Stormwater Management (FSR-SWM) Report in support of a Draft Plan of Subdivision Application
for a proposed mixed-use development at 75 Centennial Parkway North, in the City of Hamilton (the
“City”). The following is a summary of our conclusions:

Storm Drainage

A detailed Storm Water Management (SWM) Report will be prepared at the Site Plan Application stage.
The site stormwater discharge will be controlled to the pre-development conditions for all flows up to
100-year storm event. In order to achieve the target flow and meet the City’s Regulations, quantity
controls will be utilized and approximately 871.4 m* of on-site storage will be required for the entire
property. The stormwater management (SWM) system will be designed to provide enhanced level
(Level 1) protection, as specified by the Ministry of Environment, Conservation and Parks (MECP).
Detailed water quantity calculations and quality measures for each block will be provided during Site
Plan Application.

Sanitary Sewers

The site under proposed conditions will consist of ten (10) mixed-use blocks and three (3) parkland
blocks, plus blocks for road widening.

The sanitary flow from Blocks B, C, F, and a portion of Block A (north of Block D), will be discharged into
the 375 mm diameter sanitary sewer along Kenora Avenue, finally reaching the trunk sewer along
Queen Elizabeth Way (Route A). The sanitary flow from Block | will be discharged into the 250mm
diameter sanitary sewer along Queenston Road, reaching the trunk sewer along Queen Elizabeth Way
through Kenora Avenue (Route A). Sanitary flow from the remaining Blocks (Blocks D, E, G, H, J, K, M, L
and the portion of Block A east of Block G) will be discharged into the 375 mm diameter sanitary sewer
along Centennial Parkway North, finally discharging into the trunk sewer along Queen Elizabeth Way
(Route B), through a proposed public sanitary sewer network.

Sanitary flow for Route A will result in an additional net flow of 53.59 L/s towards the sanitary sewer
system along Kenora Avenue, while sanitary flow from the remaining blocks of the proposed
development (Route B) will result in an additional net flow of 67.11 L/s towards the proposed sanitary
sewer system, which will eventually discharge into the trunk sewer along Queen Elizabeth Way.

Water Supply

The site under proposed conditions will consist of ten (10) mixed-use blocks and three (3) parkland
blocks. Therefore, thirteen (13) separate connections will be provided for the proposed mixed-use
buildings and parkland areas. Water supply for the proposed blocks K, | will be connected to the 300mm
watermain along Queenston Road. Furthermore, the proposed blocks F, B and part of Block A will be
connected to the 400mm watermain along Kenora Avneue. The proposed blocks C, E, H, J, M, L, G, D
and part of block A, will be connected to the proposed watermain, located in the proposed public road,
finally connected to the existing 400mm watermain in Kenora Avenue and 1200mm existing watermain
along Centennial Parkway North. A detailed Watermain Analysis will be provided at a later stage.

PUD22-064 (August 2023) lu thhos Page iii



Hammer LP 75 Centennial Parkway North
City of Hamilton Functional Servicing and Stormwater Management Report

Site Grading

The proposed grades will match current drainage patterns and will improve the existing drainage
conditions to meet the City’s requirements. Grades will be maintained along the property line wherever
feasible and overland flow will be directed towards the adjacent right of ways (ROW).
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1.0 Introduction

Lithos Group Inc. (Lithos) was retained by Hammer LP (the “Owner”) to prepare a Functional Servicing
and Stormwater Management (FSR-SWM) Report in support of a Draft Plan of Subdivision Application
for a proposed mixed-use development at 75 Centennial Parkway North, in the City of Hamilton (the
“City”).

The purpose of this report is to provide site-specific information for the City’s review with respect to
infrastructure required to support the proposed development. More specifically, the report will present
details on sanitary discharge, water supply and an outline of the storm drainage pattern.

We contacted the City’s engineering department to obtain existing information in preparation of this
report. The following documents were available for our review:

o Plan and Profile drawing of Centennial Parkway North, drawing No. 13-H-62 (7-9), dated March,
2014;

« Plan and Profile drawing of Centennial Parkway North, drawing No. 13-W-02 (7-9), dated March,
2014;

« Plan and Profile drawing of Centennial Parkway North, drawing No. 14-S-01 (4), dated March,
2014;

o Plan and Profile drawing of Centennial Parkway North, drawing No. 72-S-320 (1-2), dated
November, 1971;

« Plan and Profile drawing of Delawana Drive, drawing No. 72-5-320 (3-4), dated November, 1971;
o Plan and Profile drawing of Delawana Drive, drawing No. 72-W-349 (1-2), dated March, 1972;

« Plan and Profile drawing of Kenora Avenue, drawing No. 72-H-401 (2-5), dated May, 1972;

« Plan and Profile drawing of Kenora Avenue, drawing No. 85-H-3 (1);

« Plan and Profile drawing of Kenora Avenue, drawing No. 87-5-35 (1,3), dated June, 1986;

« Plan and Profile drawing of Queenston Road, drawing No. 13-H-34-01, dated March, 2014;

« Plan and Profile drawing of Queenston Road, drawing No. 13-H-34-T1, dated March, 2014;

« Plan and Profile drawing of Queenston Road, drawing No. 15-H-43-02, dated April, 2016;

« Plan and Profile drawing of Queenston Road, drawing No. 79-S-63-1, dated September, 1979;

« Plan and Profile drawing of Queenston Road, drawing No. H-167-S1AB, dated December, 1962;
« Plan and Profile drawing of Queenston Road, drawing No. Q-76-H, dated September, 1964;

« Site Statistics prepared by BDP. Quadrangle, dated May 31, 2023;

« Site Plan prepared by BDP. Quadrangle, dated May 31, 2023; and,

o Topographical Survey prepared by A.T. McLAaren Limited, dated October 25, 2022.
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2.0 Site Description

The existing site is approximately 17.677 hectares and is located on the north-west corner of the
intersection between Queenston Road and Centennial Parkway North, in the City of Hamilton (the
‘City’). Property is currently occupied by a commercial shopping centre known as Eastgate Square with
associated outdoor surface parking areas located around the peripheries of the site. The north portion
of the existing shopping centre will be maintained, while mixed-use development is proposed at the
southern end of the site. The site area is bound by Centennial Parkway North to the east, Queenston
Road to the south, Kenora Avenue to the west and Delawana Drive to the north. Refer to Figures 1 and
2 following this report, site photographs in Appendix A and the topographic survey in Appendix B.

3.0 Site Proposal

The proposed mixed-use development will consist of thirteen (13) blocks. The existing retail building in
the north portion will be retained, while new buildings will be constructed to the north and south of the
new public road. Additionally, there will be three (3) parkland areas along the central axis of the
proposed development. The project includes a total of 3,957 residential units, 11,367 m? of new non-
residential Gross Floor Area and 36,776 m? of the existing shopping centre which will be retained. The
overall development will encompass approximately 333,499 square meters of Gross Floor Area (GFA).
Please refer to Appendix B for the proposed site plan and building site statistics.

4.0 Terms of Reference and Methodology

4.1. Terms of Reference

The Terms of Reference used for the scope of this report were based on the City’s Storm Drainage Policy
dated May 2004, City of Hamilton Criteria and Guidelines for Stormwater Management Infrastructure,
dated September 2007, Engineering Guidelines for Servicing Land Under Development Application,
dated December 2012, and the Ontario Building Code.

4.2. Methodology: Stormwater Drainage and Management

This report provides an overview of the pre and post-development conditions, and comments on
opportunities to reduce peak flows. A detailed Stormwater Management (SWM) Report will be
prepared at the Site Plan Application stage.

The proposed development will be designed to meet the City’s Design Criteria and Standard Drawings,
the Hamilton Conservation Authority and the standards of the Province of Ontario as set out in the
Ministry of Environment, Conservation and Parks (MECP) 2003, and the Stormwater Management
Planning and Design Manual (SWMPD). The following design criteria will be reviewed:

e Post-development peak flows for all events up to the 100-year storm flow from the site, should
be controlled to the pre-development conditions; and

e A safe overland flow will be provided for all flows in excess of the 100-year storm event.
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4.3. Methodology: Sanitary Discharge

The sanitary sewage discharge from the site will be determined using sanitary sewer design sheets that
incorporate the land use and building statistics as supplied by the design team. The calculated values
provide peak sanitary flow discharge that considers infiltration.

The estimated sanitary discharge flows from the proposed site will be calculated based on the criteria
shown in Table 4-1 below.
Table 4-1 - Sanitary Flows

Usage Design Flow Units Population Equivalent

1 Bedroom Apartments = 2 persons/unit
Residential 275 Litres / capita / day 2 Bedroom Apartments = 4 persons/unit
3Bedroom Apartments = 6 persons/unit

Commercial 5 Litres / m? / day -

Parkland 275 Litres / capita / day 25 persons/hectare

Based on the calculated peak flows, the adequacy of the existing infrastructure to support the proposed
development will be discussed.
4.4. Methodology: Water Usage

The domestic water usage was calculated based on the City’s design criteria outlined in Table 4-2.
Table 4-2 — Water Usage

Usage Water Demand ‘ Units
Residential 360 Litres / capita / day
Commercial 5 L/m?/day

Pressure and flow testing have been conducted on the existing hydrants located near the site to obtain
existing flows, and residual and static pressure.

5.0 Stormwater Management and Drainage

5.1. Existing Conditions

The existing site is approximately 17.677 hectares and is currently occupied by retail buildings and
outdoor parking area. The proposed development will involve retaining the north portion of the existing
mall and site as is, while constructing new mixed-use buildings to the north and south of the proposed
public road that will connect Kenora Avenue with Centennial Parkway North. The examined
redeveloped portion of the site is approximately 8.703 ha. Under pre-development conditions storm
water from the site is draining towards Kenora Avenue. According to available records, there is an
existing 1350 mm diameter storm sewer along Kenora Avenue, a 375 mm storm sewer along Queenston
Road running west, a 450mm storm sewer along Queenston Road running East, a 525 mm storm sewer
along Centennial Parkway North and a 1200 mm storm sewer along Delawana Drive.

Table 5-1 shows the input parameters which are illustrated on the pre-development drainage area plan
in Figure DAP-1 in Appendix C.
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Table 5-1 — Pre-development Input Parameters

Drainage Area Drainage Area (ha) ‘ Design “C” Tc (min.)
Al Pre 0.561 0.84 10
A2 Pre 0.598 0.85 10
A3 Pre 0.743 0.85 10
A4 Pre 0.710 0.88 10
A5 Pre 0.761 0.90 10
A6 Pre 0.491 0.90 10
A7 Pre 0.290 0.86 10
A8 Pre 0.927 0.89 10
A9 Pre 0.505 0.78 10
A10 Pre 0.315 0.90 10
Al1 Pre 0.899 0.88 10
A12 Pre 0.464 0.90 10
A13 Pre 0.202 0.90 10
Al4 Pre 0.820 0.89 10
A15 Pre 0.416 0.87 10

The pre-development target flows were determined using the Rational Method and the City’s IDF data.
Peak flows calculated for the existing conditions are shown in Error! Reference source not found. below.
Detailed calculations are in Appendix C.

Table 5-2 — Target Peak Flows

Peak Flow Rational Method (L/s)

Catchment
5-year 10-year 25-year 50-year 100-year
Al Pre 97.3 135.3 160.6 191.9 216.2 238.8
A2 Pre 104.8 145.7 172.9 206.6 232.7 257.0
A3 Pre 129.3 179.8 213.3 254.9 287.2 317.2
A4 Pre 129.0 179.4 212.9 254.3 286.6 316.5
AS Pre 140.3 195.1 2315 276.6 311.6 344.2
A6 Pre 91.0 126.5 150.1 179.3 202.1 223.2
A7 Pre 51.1 71.1 84.4 100.8 113.6 125.4
A8 Pre 170.3 236.8 281.0 335.7 378.3 417.8
A9 Pre 80.9 112.5 133.5 159.5 179.7 198.4
A10 Pre 58.4 81.1 96.3 115.1 129.6 143.2
Al1 Pre 162.5 225.9 268.1 320.3 360.9 398.6
Al12 Pre 86.0 119.5 141.9 169.5 190.9 2109
A13 Pre 374 52.0 61.8 73.8 83.1 91.8
Al4 Pre 150.1 208.7 247.7 295.9 3334 368.2
A15 Pre 74.5 103.6 123.0 147.0 165.6 182.9
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5.2. Stormwater Management

In order to meet the stormwater management criteria, the post-development flow rate is to be
controlled to the pre-development conditions, as established in Section 5.1. The post-development site
will consist of fourteen (14) internal drainage areas:

1. Al Post - Controlled storm runoff from Rooftops/Driveway/Landscaped/Hardscaped Areas;
2. A2 Post — Controlled storm runoff from Rooftops/Driveway/Landscaped/Hardscaped Areas;
3. A3 Post — Controlled storm runoff from Rooftops/Driveway/Landscaped/Hardscaped Areas;
4. A4 Post — Controlled storm runoff from Rooftops/Driveway/Landscaped/Hardscaped Areas;
5. A5 Post — Controlled storm runoff from Rooftops/Driveway/Landscaped/Hardscaped Areas;
6. A6 Post — Controlled storm runoff from Parkland Area;

7. A7 Post — Controlled storm runoff from Parkland Area;

8. A8 Post — Controlled storm runoff from Rooftops/Driveway/Landscaped/Hardscaped Areas;
9. A9 Post — Controlled storm runoff from Rooftops/Driveway/Landscaped/Hardscaped Areas;
10. A10 Post — Controlled storm runoff from Rooftops/Driveway/Landscaped/Hardscaped Areas;
11. A11 Post — Controlled storm runoff from Rooftops/Driveway/Landscaped/Hardscaped Areas;
12. A12 Post — Controlled storm runoff from Rooftops/Driveway/Landscaped/Hardscaped Areas;
13. A13 Post — Controlled storm runoff from Parkland Area;

14. A14 Post — Public Street;

15. A15 Post — Controlled storm runoff from Rooftops/Driveway/Landscaped/Hardscaped Areas;

The post-development drainage areas and runoff coefficients are indicated on Figure DAP-2, located in
Appendix C, and summarized in Table 5-3 below.
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Table 5-3 - Post-development Input Parameters

Drainage Area Drainage Area (ha)

Rooftossl/ g:i?/te(\;:\r/]/t [::Z(siczt;;?/ ;L;:g:i:;)()en; Areas) 0.561 0.90 10
Rooftossz/ g?if/te(\;:\r/]; [Z:Ziit;:/ :;rr‘g:i:;oerg Areas) 0.598 0.90 10
Rooftosj/ g?if/te(\;:\r/]; [Z:Ziit;;:} ;l;rr‘g:i;loen; Areas) 0.743 0.90 10
Rooftos:l/ II:D)cr)if/te(vS:yrl]}c [ggzgcsatp(:er(r:/ :It;rr‘g:fc:;zr; Areas) 0.710 0.90 10
Rooftogss/ II;(:is\;(e(\/s:;; [::chsats;(r:/ :;:3?:;(:2 Areas) 0.761 0.90 10
A6 Post (Controlled storm runoff from Parkland Area) 0.491 0.25 10
A7 Post (Controlled storm runoff from Parkland Area) 0.290 0.25 10
Rooftogf/ II;(:is\;(e(\/s:;; [::chsats;(r:/ :;:3?:;(:2 Areas) 0.927 0.90 10
Rooftoss?/ II;(:iS\;(e(\/s:;; [::chsats;cr?/ :;r:g:z:rpoerg Areas) 0.505 0.90 10
Rooftoiic/);r?\j;f\goyr}t;?:Idesci: :)c;:irrl]k:: rr::losfcfaf[:l;zgn Areas) 0315 0.90 10
Rooftoii}DPr?\j;f\goyr}t;?:Idesci: :)ZL’T/‘I_:’: rrzjosfcfaf;Z: Areas) 0.899 0.90 10
RooftoiZDPr?\j;f\goyr}t;?:Idesci: :)c;:irrl]k:: rr::losfcfaf[:l;zgn Areas) 0.464 0.90 10
A13 Post (Controlled storm runoff from Parkland Area) 0.202 0.25 10
A14 Post (Public Street) 0.820 0.90 10
Rooftoﬁi?l)lar?\f;\f\;?/r}t:;\l::?s(j::;z:jn;klr:rrzizt:faf;:? Areas) 0.416 0.90 10

5.2.1. Quantity Controls

Using the City’s intensity-duration-frequency (IDF) data, modified rational method calculations were
undertaken to determine the maximum storage required during each storm event. Results for the 2, 5,
10, 25, 50 and 100-year storm events are provided in Table 5-4 below. The detailed post-development
guantity control calculations are provided in Appendix C.
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Drainage Area

Storm Event

Target Flow (L/s)

Minimum Storage Required (m3)

PUD22-064 (August 2023)

2-year 97.3 4.0
5-year 135.3 5.5
Al Post 10-year 160.6 6.6
(Controlled) 25-year 191.9 7.8
50-year 216.2 8.8
100-year 238.8 9.7
2-year 104.8 3.6
5-year 145.7 5.0
A2 Post 10-year 172.9 6.0
(Controlled) 25-year 206.6 7.1
50-year 232.7 8.0
100-year 257.0 8.9
2-year 129.3 5.0
5-year 179.8 7.0
A3 Post 10-year 213.3 8.3
(Controlled) 25-year 254.9 9.9
50-year 287.2 11.2
100-year 317.2 12.3
2-year 129.0 1.5
5-year 179.4 2.1
A4 Post 10-year 212.9 2.5
(Controlled) 25-year 254.3 3.0
50-year 286.6 3.4
100-year 316.5 3.7
2-year 140.3 0.4
5-year 195.1 0.6
A5 Post 10-year 2315 0.7
(Controlled) 25-year 276.6 0.8
50-year 311.6 0.9
100-year 344.2 1.0
2-year 91.0 0.0
5-year 126.5 0.0
A6 Post 10-year 150.1 0.0
(Controlled) 25-year 179.3 0.0
50-year 202.1 0.0
100-year 223.2 0.0
2-year 51.1 0.0
5-year 71.1 0.0
A7 Post 10-year 84.4 0.0
(Controlled) 25-year 100.8 0.0
50-year 113.6 0.0
100-year 1254 0.0
2-year 170.3 0.9
5-year 236.8 1.2
A8 Post 10-year 281.0 1.4
(Controlled) 25-year 335.7 1.7
50-year 378.3 1.9
100-year 417.8 2.1
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Drainage Area Storm Event Target Flow (L/s) Minimum Storage Required (m?3) ‘
2-year 80.9 7.6
5-year 112.5 10.6
A9 Post 10-year 1335 12.5
(Controlled) 25-year 159.5 15.0
50-year 179.7 16.9
100-year 198.4 18.7
2-year 58.4 0.0
5-year 81.1 0.0
A10 Post 10-year 96.3 0.0
(Controlled) 25-year 115.1 0.0
50-year 129.6 0.0
100-year 143.2 0.0
2-year 162.5 2.4
5-year 225.9 3.4
All Post 10-year 268.1 4.0
(Controlled) 25-year 320.3 4.8
50-year 360.9 5.4
100-year 398.6 6.0
2-year 86.0 0.0
5-year 119.5 0.0
Al12 Post 10-year 141.9 0.0
(Controlled) 25-year 169.5 0.0
50-year 190.9 0.0
100-year 210.9 0.0
2-year 37.4 0.0
5-year 52.0 0.0
A13 Post 10-year 61.8 0.0
(Controlled) 25-year 73.8 0.0
50-year 83.1 0.0
100-year 91.8 0.0
2-year 150.1 1.1
5-year 208.7 1.6
Al4 Post 10-year 247.7 1.9
(Controlled) 25-year 295.9 2.3
50-year 3334 2.6
100-year 368.2 2.8
2-year 74.5 1.5
5-year 103.6 2.1
A15 Post 10-year 123.0 2.5
(Controlled) 25-year 147.0 3.0
50-year 165.6 3.4
100-year 182.9 3.7

As shown in Table 5-4, the post-development peak flows from the site will be controlled to the pre-
development conditions. This can be achieved through the design and installation of stormwater
holding tanks, flow control devices and/or roof storage, details of which will be provided through the
detailed design stage of the Site Plan Application.
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City of Hamilton Functional Servicing and Stormwater Management Report

5.3.  Proposed Storm Connection

5.3.1. Proposed Development

The storm flow from six (6) of the total (13) blocks (blocks B, C, D, E, F and part of Block A north of Block
D), will discharge into the 1350 mm diameter storm sewer in Kenora Avenue. Storm flow from Block |
will be discharged to the existing 375mm diameter storm sewer along Queenston Road, flowing west.
Storm flow from Block K will be discharged to the existing 450mm diameter storm sewer along
Queenston Road, flowing east. Part of Block A (east of Block g), along with five (5) blocks will be
discharging to the existing 450mm diameter sewer along Centennial Parkway North, through the
proposed public sewer network.

Details of the proposed Stormwater Management System will be provided during the detailed design
stage of Site Plan Application. Refer to engineering drawing “SS-01" for stormwater service connection
(submitted separately).

5.3.2. Proposed Public Road

Under post-development conditions, a portion of the site will be conveyed to the City for the purpose of
constructing a Public Road. Storm runoff from the Public Road will be collected by its catchbasins and
directed through two (2) new storm sewer networks that will be constructed in accordance with the
City’s Standards. These networks will connect to the existing storm sewer networks along Kenora
Avenue and Centennial Parkway North.

For connection details refer to the ‘Site Servicing Plan’, engineering drawing “SS-01” submitted
separately. Details of the proposed Stormwater Management Design will be provided during the stage
of the Site Plan Application.

6.0 Sanitary Drainage System

6.1. Existing Sanitary Drainage System

The existing site is approximately 17.677 hectares and is located on the north-west corner of the
intersection between Queenston Road and Centennial Parkway North, in the City of Hamilton (the
‘City’). The property is currently occupied by retail buildings and outdoor parking area. The proposed
development will involve retaining the north portion of the existing mall and site as is, while
constructing new mixed-use buildings to the north and south of the proposed public road that will
connect Kenora Avenue with Centennial Parkway North. According to available records, there are five
(5) sanitary sewers abutting the subject property. More specifically:

e A 375 sanitary sewer on Centennial Parkway North, flowing north;

e A 1500 trunk sanitary sewer on Centennial Parkway North, flowing north;
e A 300 sanitary sewer on Queenston Road, flowing east;

e A 250 sanitary sewer on Queenston Road, flowing west;

e A 375 sanitary sewer on Kenora Avenue, flowing north;

e A 250 sanitary sewer on Delawana Drive, flowing west;
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Under existing conditions, the sanitary flow from the site is being discharged into the 375mm sanitary
sewer on Kenora Avenue flowing north, into the 375 sanitary sewer on Centennial Parkway North
flowing north and into the 250mm sanitary sewer on Delawana Drive, flowing west.

The sanitary flow generated by the proposed development at 75 Centennial Parkway North was
compared to the existing flow in order to quantify the net increase in the sanitary sewer network. Using
the design criteria outlined in Section 4.3 and existing site information, the sanitary discharge flow from
the existing commercial buildings is estimated at 6.54 L/s.

Under post-development conditions, a portion of the existing mall will be maintained. In addition,
thirteen (13) mixed-use blocks will be constructed into the surplus area of the property. The proposed
development will include approximately 333,499 m? of Gross Floor Area (GFA).

The sanitary flow from Blocks B, C, F and a portion of Block A (north of Block D) will be discharged into
the sanitary network along Kenora Avenue, finally reaching the trunk sewer along Queen Elizabeth Way
(Route A). The sanitary flow from Block | will be discharged into the sanitary network along Queenston
Road, also finally reaching the trunk sewer along Queen Elizabeth Way (Route A). Sanitary flow from the
remaining Blocks (Blocks D, E, G, H, J, K, M, L, and the portion of Block A east of Block G) will be
discharged into the sanitary network along Centennial Parkway North, finally discharging into the trunk
sewer along Queen Elizabeth Way (Route B), through a proposed public sanitary sewer network.

Using the design criteria outlined in Section 4.3, a residential population of five thousand and
sixty(5,060) people associated with 0.388 L/s of flow derived from the 0.671 ha of commercial use, was
considered to estimate the additional sanitary discharge flow of 53.59 L/s towards the sanitary network
along Kenora Avenue. In regards to Route B, a residential population of five thousand seven hundred
and eighty four (5,784)people associated with 0.388 L/s of flow derived from the 0.671 ha of commercial
use, was considered to estimate the additional sanitary flow of 67.11 L/s, which will eventually discharge
into the 375 mm diameter sanitary sewer, along Centennial Parkway North. For detailed calculations
refer to the sanitary sewer design sheet in Appendix D.

6.2. Existing Downstream Capacity

Based on plans provided by the City, topographic information and on-site investigation conducted by
our team, a sanitary sewer drainage area plan was developed based on plan and profile maps, to assess
existing flow conditions downstream and upstream from the site. The sanitary flows were calculated
using the sanitary sewer design sheets typically associated with the design of sewers for municipal
design. The data was based on residential / commercial flows, extraneous infiltration quantities, and
peaking factors.

According to our review of the sanitary sewer network downstream, the proposed sanitary connection
will be along Kenora Avenue and Centennial Parkway North, on the 375mm diameter sanitary sewer ON
Kenora Avenue for Route A and along Centennial Parkway North on the 375mm sanitary sewer for
Route B. Both of these sanitary sewers, discharge directly into the trunk sewer at the Queen Elizabeth
Street. Please refer to the Downstream Combined Network (DAP 3.1 & DAP 3.2) for the location of the
sewer segments.

PUD22-064 (August 2023) ! Lithos Page 10 of 14



Hammer LP 75 Centennial Parkway North

City of Hamilton Functional Servicing and Stormwater Management Report

Our calculations show that under pre-development conditions, the receiving 375mm sanitary sewer on
Kenora Avenue does not carry more than 50.59% of its full flow capacity. Similarly, the receiving 375mm
sanitary sewer at Centennial Parkway North does not convey more than 6.20% of its full flow capacity.
Under post-development conditions, the full flow capacity of Route A and Route B will be increased to
98.92% and 52.28% respectively. Refer to the "External Combined Sewer Segments" design sheet 2 & 4
in Appendix D.

In summary, under post-development sanitary flows, the existing infrastructure on Kenora Avenue and
on Centennial Parkway North is adequate to service this development.

6.3. Sanitary Connection

The sanitary flow from Blocks B, C, F and a portion of Block A (north of Block D) will be discharged into
the 375 mm diameter sanitary sewer along Kenora Avenue, finally reaching the trunk sewer along
Queen Elizabeth Way (Route A). The sanitary flow from Block | will be discharged into the 250mm
diameter sanitary sewer along Queenston Road, reaching the trunk sewer along Queen Elizabeth Way
through Kenora Avenue (Route A). Sanitary flow from the remaining Blocks (Blocks D, E, G, H, J, K, M, L
and the portion of Block A east of Block G) will be discharged into the 375 mm diameter sanitary sewer
along Centennial Parkway North, finally discharging into the trunk sewer along Queen Elizabeth Way
(Route B), through a proposed public sanitary sewer network. For details refer to engineering drawing
“SS-01” (submitted separately). Details will be provided during SPA.

7.0 Water Supply System

7.1. Existing System

According to available records, around the property, there are five (5) watermains. More specifically:

e 3400mm diameter watermain on Kenora Avenue;

e a2 300mm diameter watermain on Queenston Road;

e a3 1200mm diameter watermain on Centennial Parkway North;

e a300mm diameter watermain abandoned on Centennial Parkway North; and

e 3 200mm diameter watermain on Delawana Drive.

Hydrant flow tests in the vicinity of the site will be provided in a later stage, which will determine the
residual and static pressure into the existing water network.

7.2. Proposed Water Supply Requirements
The proposed development will consist of ten (10) mixed-use blocks and three (3) parkland blocks.

A detailed watermain analysis will be prepared in a later stage.

7.3. Proposed Watermain Connection

The site under proposed conditions will consist of ten (10) mixed-use blocks and three (3) parkland
blocks. In addition, thirteen (13) separate connections will be provided for the proposed mixed-use
buildings and parkland areas.
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Block A

The proposed buildings located north of Block D will we serviced by a 200mm diameter fire and a
150mm diameter domestic water service. The proposed water service will be connected to the existing
watermain located north of Block B.

The proposed buildings located east of Block G will be serviced by a 200mm diameter fire and a 150mm
diameter domestic water service. The proposed water service will be connected to the new 300mm
diameter watermain that will run along the new Public Road.

Block B

The proposed buildings will we serviced by a 200mm diameter fire and a 150mm diameter domestic
water service. The proposed water service will be connected to the existing 400mm diameter watermain
located along Kenora Avenue.

Block C

The proposed buildings will be serviced by a 200mm diameter fire and a 150mm diameter domestic
water service. The proposed water service will be connected to the new 300mm diameter watermain
that will run along the new Public Road.

Block D

The proposed buildings will be serviced by a 200mm diameter fire and a 150mm diameter domestic
water service. The proposed water service will be connected to the new 300mm diameter watermain
that will run along the new Public Road.

Block E

The proposed buildings will be serviced by a 200mm diameter fire and a 150mm diameter domestic
water service. The proposed water service will be connected to the new 300mm diameter watermain
that will run along the new Public Road.

Block F

The proposed buildings will we serviced by a 200mm diameter fire and a 150mm diameter domestic
water service. The proposed water service will be connected to the existing 400mm diameter watermain
located along Kenora Avenue.

Block G

The proposed parkland will be serviced by a 200mm diameter water service. The proposed water service
will be connected to the new 300mm diameter watermain that will run along the new Public Road.
Block H

The proposed parkland will be serviced by a 200mm diameter water service. The proposed water service
will be connected to the new 300mm diameter watermain that will run along the new Public Road.
Block |

The proposed parkland will be serviced by a 200mm diameter water service. The proposed water service
will be connected to the existing 300mm diameter watermain that will run along Queenston Road.
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Block J

The proposed buildings will be serviced by a 200mm diameter fire and a 150mm diameter domestic
water service. The proposed water service will be connected to the new 300mm diameter watermain
that will run along the new Public Road.

Block K

The proposed buildings will be serviced by a 200mm diameter fire and a 150mm diameter domestic
water service. The proposed water service will be connected to the existing 300mm diameter watermain
that will run along Queenston Road.

Block L

The proposed buildings will be serviced by a 200mm diameter fire and a 150mm diameter domestic
water service. The proposed water service will be connected to the new 300mm diameter watermain
that will run along the new Public Road.

Block M

The proposed buildings will be serviced by a 200mm diameter fire and a 150mm diameter domestic
water service. The proposed water service will be connected to the new 300mm diameter watermain
that will run along the new Public Road.

8.0 Site Grading

8.1. Existing Grades

The existing site is approximately 17.677 hectares and is located on the north west corner of the
intersection between Queenston Road and Centennial Parkway North, in the City of Hamilton (the
‘City’). The property is currently occupied by retail buildings and outdoor parking area. The existing
retail building in the north portion will be retained, while new buildings will be constructed to the north
and south of the new public road. The site area is bound by Centennial Parkway North to the east,
Queenston Road to the south, Kenora Avenue to the west and Delawana Drive to the north. The existing
site, slopes towards Kenora Avenue and Centennial Parkway North. Refer to Figures 1 and 2 following
this report, site photographs in Appendix A and the topographic survey in Appendix B.

8.2. Proposed Grades

The proposed grades will improve the existing drainage conditions to meet the City’s requirements,
while grades will be maintained along the property line wherever feasible.
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9.0 Conclusions and Recommendations

Based on our investigations, we conclude the following:

Storm Drainage

A detailed Storm Water Management (SWM) Report will be prepared at the Site Plan Application stage.
The site stormwater discharge will be controlled to the pre-development conditions for all flows up to
100-year storm event. In order to achieve the target flow and meet the City’s Regulations, quantity
controls will be utilized and approximately 871.4 m? of on-site storage will be required for the entire
property. The stormwater management (SWM) system will be designed to provide enhanced level
(Level 1) protection, as specified by the Ministry of Environment, Conservation and Parks (MECP).
Detailed water quantity calculations and quality measures for each block will be provided during Site
Plan Application.

Sanitary Sewers

The site under proposed conditions will consist of ten (10) mixed-use blocks and three (3) parkland
blocks.

The sanitary flow from Blocks B, C, F, and a portion of Block A (north of Block D), will be discharged into
the 375 mm diameter sanitary sewer along Kenora Avenue, finally reaching the trunk sewer along
Queen Elizabeth Way (Route A). The sanitary flow from Block | will be discharged into the 250mm
diameter sanitary sewer along Queenston Road, reaching the trunk sewer along Queen Elizabeth Way
through Kenora Avenue (Route A). Sanitary flow from the remaining Blocks (Blocks D, E, G, H, J, K, M, L
and the portion of Block A east of Block G) will be discharged into the 375 mm diameter sanitary sewer
along Centennial Parkway North, finally discharging into the trunk sewer along Queen Elizabeth Way
(Route B), through a proposed public sanitary sewer network.

Sanitary flow for Route A will result in an additional net flow of 53.59 L/s towards the sanitary sewer
system along Kenora Avenue, while sanitary flow from the remaining blocks of the proposed
development (Route B) will result in an additional net flow of 67.11 L/s towards the proposed sanitary
sewer system, which eventually discharged into the trunk sewer along Queen Elizabeth Way.

Water Supply

The site under proposed conditions will consist of ten (10) mixed-use blocks and three (3) parkland
blocks. Therefore, thirteen (13) separate connections will be provided for the proposed mixed-use
buildings and parkland areas. Water supply for the proposed blocks K, | will be connected to the 300mm
watermain along Queenston Road. Furthermore, the proposed blocks F, B and part of Block A will be
connected to the 400mm watermain along Kenora Avneue. The proposed blocks C, E, H, J, M, L, G, D
and part of block A, will be connected to the proposed watermain, located in the proposed public road,
finally connected to the existing 400mm watermain in Kenora Avenue and 1200mm existing watermain
along Centennial Parkway North. A detailed Watermain Analysis will be provided at a later stage.
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South center side of Property along Hwy 8 facing North.

East center side of Property along Centennial Parkway facing West.

West center side of Property along Kenora Avenue facing East.



South-East corner of Property at intersection between Hwy 8 and Centennial Parkway facing South-
West.

South-West corner of Property at intersection between Hwy 8 and Kenora Avenue facing South-East.
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LI Lithos

Site Investigation and Dye Test Report

General Information

Date: April 14, 2023

Report No. : R23-04-14-01

Project No. : PUD22-064

Address : 75 Centennial Parkway North, Hamilton

Owner : Hammer LP

Region/Municipality: Ontario/ City of Hamilton

Attendants
Name Title Contact Info.
Lithos Inspector Panagiotis Varsos Senior Inspector 437-215-1144
Lithos Inspector Alma Loshe Project Inspector 647-901-3495
Lithos Inspector Pradeep Oleti Construction Inspector 905-609-3435

Weather Condition

_. Sunny [j Cold C] Light Rain [j Windy
O Partly Cloudy O Cool O Heavy Rain Fogy
[3 Overcast [3 Warm [3 Light Snow
Temprature : 30°C . Hot O Heavy Snow

Existing Facilities at Project/Site

Currently the site is occupied by a commercial shopping mall, LCBO Store and Beer Store

Site Location

75 Centennial Parkway North

-

S _——-
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LILithos Site Investigation and Dye Test Report

General Information

Date: April 14, 2023 Report No. : R23-04-14-01
Project No. : PUD22-064 Address : 75 Centennial Parkway North, Hamilton
Owner : Hammer LP Region/Municipality: Ontario/ City of Hamilton

Summary of Findings

1. All Storm runoff within the rooftop of Areas A, is conveyed into the existing 1350mm@ Concrete Storm

Sewer, along Kenora Ave.
2. All sanitary discharge from existing building at area A, is conveyed into the existing 370mm@ Concrete

Sanitary Sewer, along Kenora Ave.

Page 2 of 9



LILithos Site Investigation and Dye Test Report

General Information

Date: April 14, 2023 Report No. : R23-04-14-01
Project No. : PUD22-064 Address : 75 Centennial Parkway North, Hamilton
Owner : Hammer LP Region/Municipality: Ontario/ City of Hamilton

Investigation Details
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LILithos Site Investigation and Dye Test Report

General Information

Date: April 14, 2023 Report No. : R23-04-14-01
Project No. : PUD22-064 Address : 75 Centennial Parkway North, Hamilton
Owner : Hammer LP Region/Municipality: Ontario/ City of Hamilton

Investigation Details
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LILithos Site Investigation and Dye Test Report

General Information

Date: April 14, 2023 Report No. : R23-04-14-01
Project No. : PUD22-064 Address : 75 Centennial Parkway North, Hamilton
Owner : Hammer LP Region/Municipality: Ontario/ City of Hamilton

Investigation Details
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LILithos Site Investigation and Dye Test Report

General Information

Date: April 14, 2023 Report No. : R23-04-14-01
Project No. : PUD22-064 Address : 75 Centennial Parkway North, Hamilton
Owner : Hammer LP Region/Municipality: Ontario/ City of Hamilton

Investigation Details

Area A:

This area has been occupied by the existing building at the Shopping Mall.

The existing building has a flat roof and the storm runoff within this area is captured by existing roof drains and
is directed via existing network of storm drains within the building.

In order to identify the storm runoff discharge pattern within the site, two dye tests were conducted on a
roofdrain located at the North-West area of the roof and another roofdrain located at the South-West area of
the roof.

The result of the Dye Tests confirmed that the storm runoff from the subject area is conveyed into the existing
1350mm@ Storm Sewer along Kenora Ave.

IESria

Area A
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LI Lithos

Site Investigation and Dye Test Report

General Information

Date: April 14, 2023

Report No. : R23-04-14-01

Project No. : PUD22-064

Address : 75 Centennial Parkway North, Hamilton

Owner : Hammer LP

Region/Municipality: Ontario/ City of Hamilton

Investigation Details

Dye Test #1:

North area of the subject area.

1350mm @ Storm Sewer along Kenora Avenue.

In order to identify the storm runoff discharge pattern within area A, a Dye test was conducted on a roof drain located at

The dye was discharged into the roof drain and the dye was observed at MH11, MH9 and MH32, within the site, as well as

Storm MH101, located at the intersection of Kenora Avenue and Kentley Road.
The result of this Dye Test confirmed that the storm runoff from North area of the roof is conveyed into the existing
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LI Lithos

Site Investigation and Dye Test Report

General Information

Date: April 14, 2023

Report No. : R23-04-14-01

Project No. : PUD22-064

Address : 75 Centennial Parkway North, Hamilton

Owner : Hammer LP

Region/Municipality: Ontario/ City of Hamilton

Investigation Details

Dye Test #2:

South area of the subject area.

1350mm @ Storm Sewer along Kenora Avenue.

In order to identify the storm runoff discharge pattern within area A, a Dye test was conducted on a roof drain located at

The dye was discharged into the roof drain and the dye was observed at MH9.

The result of this Dye Test confirmed that the storm runoff from South area of the roof is conveyed into the existing
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LILithos Site Investigation and Dye Test Report

General Information
Report No. : R23-04-14-01
Address : 75 Centennial Parkway North, Hamilton
Region/Municipality: Ontario/ City of Hamilton

Date: April 14, 2023
Project No. : PUD22-064
Owner : Hammer LP

Investigation Details

Dye Test #3:
In order to identify the sanitary discharge pattern within the area A, a Dye test was conducted on the existing sanitary

network within the building, located at Sourth side of the Shopping Mall.
The dye was discharged into one of the sanitary sinks and the dye was observed at Sanitary MHA2.
The result of this Dye Test confirmed that the sanitary discharge storm South side of the existing building at Shopping Mall

(area A) is conveyed into the existing 370mm@ Sanitary Sewer along Kenora Ave.

Dye Test #4:
In order to identify the sanitary discharge pattern within the area A, a Dye test was conducted on the existing sanitary

network within the building, located at North side of the Shopping Mall.
The dye was discharged into one of the sanitary sinks and the dye was observed at Sanitary MHA2.
The result of this Dye Test confirmed that the sanitary discharge storm North side of the existing building at Shopping Mall

(area A) is conveyed into the existing 370mm@ Sanitary Sewer along Kenora Ave.
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EXTERNAL STORM FLOW

I l — 75 Centennial Parkway North
I os File No: UD22-064
Date: August 2023
Prepared by: Dimitra Frysali, P.Eng., M.A.Sc.

Reviewed By: Nick Moutzouris, P.Eng., M.A.Sc.

Sewer
Event 5-Year Segment A [ AC Tc 1 Q Q

A= 1049.50 (ha) (min.) (mm/h) (m®ls) (L/s)
B= 8.00 #1 1.032 0.86 0.88 10 103.0 0.253 252.7
Cc= 0.80 #2 0.725 0.85 0.62 10 103.0 0.177 176.6
#3 0.787 0.84 0.66 10 103.0 0.189 188.6

#4 0.597 0.81 0.48 10 103.0 0.139 138.6

#5 1.367 0.82 1.12 10 103.0 0.321 320.6

#6 1.403 0.63 0.88 10 103.0 0.252 251.9

#7 0.361 0.65 0.23 10 103.0 0.067 67.2

#8 1.065 0.77 0.82 10 103.0 0.234 233.8

#9 4.839 0.65 3.16 10 103.0 0.903 903.1

#10 1.640 0.87 1.43 10 103.0 0.410 409.6

#11 1.307 0.87 1.14 10 103.0 0.326 326.2
Total Pre 15.124 5-year storm flow under pre development conditions 3268.9

Post inflow|  4.094 0744 | 304 | 10 | 1030 [o871| 8714
TOTAL 19.218 | 5-year storm flow under pre & post development conditions| 4140.4
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EXTERNAL STORM SEWER SEGMENTS
— 75 Centennial Parkway North
I o s PRE & POST - DEVELOPMENT CONDITIONS
City of Hamilton

POST
STORM FLOW TOTAL STORM FLOW POST STORM INFLOW TOTAL Pre-development | Post-development
Drainage Area 5-YR PRE 5-YEAR PRE 5-YEAR POST 5-YEAR PRE + POST Max. Allowable % of DESIGN % of DESIGN
Sewer Segment Drainage Area (cummulative) (Drainage area) (Cummulative) (Cumulative) Flow CAPACITY CAPACITY
(hectares) (hectares) (Lis) (L/s) (L/s) (L/s) (L/s) (%) (%)

column number 1 2 3 4 5 6 7 9 11 12

LOCATION

DESCRIPTION

DOWNSTREAM SEWER SEGMENTS

Storm Sewer Segment 186.1% 827.7%
Storm Sewer Segment 191.2% 579.4%
Storm Sewer Segment 190.3% 458.7%
Storm Sewer Segment 140.4% 302.1%
Storm Sewer Segment 124.9% 226.0%
Storm Sewer Segment 154.1% 255.2%
Storm Sewer Segment . 164.7% 267.5%
Storm Sewer Segment 189.0% 290.1%
Storm Sewer Segment 293.7% 394.8%
Storm Sewer Segment 209.9% 272.0%

Storm Sewer Segment 229.3% 290.5%

NOTES:
1. Calculated flows are estimated based on the existing development within the drainage area.

2. The post development flow can be supported by the existing storm network, thus the sewers can support the proposed development.

Prepared by: Dimitra Frysali, P.Eng., M.A.Sc. Project: File No: UD22-064

-
u L I t h os Reviewed By: Nick Moutzouris, P.Eng., M.A.Sc. Project: 75 Centennial Parkway North

Date: August 2023 City of Hamilton Sheet 2 OF 2

Appendix C



‘l‘ |
OF
I S — S~ S W ——— - et .
I A W,q N 1‘ I'
I ~ ADRy,
~
. E
’ .
|
11 G
| I \ o= © 2023 GOOGLE, MAP DATA © 2023 TELE ATLAS
' I . = LOCATION PLAN
I - —— NTS
. i
A I LEGEND
1 I
: ! — = POST-DEVELOPMENT STORM
~ | DRAINAGE AREA
I l — = = = PROPERTY LINE
|
I : II STORM DRAINAGE
AREA NUMBER
| DRAINAGE AREA (ha)
| E , N e o
I
| |
1 |
I I
| |
|1 i
| 1 I
|
I E
|
I |
I |
'l
I E LIST OF DRAWINGS
l SG-01 (SITE GRADING PLAN)
I ‘ SS-01 (SITE SERVICING PLAN)
I ‘ EC-01 EEROSION CONTROL PLAN)
DD-01 (DETAIL DRAWINGS)
|
! =
l -'l| | @,
LL K /! 1 Z
I I
% ’ : " | 15 post : : zi- SURVEY INFORMATION
LLJ I '| 0.416 ha I 1 ;
> K /! 0.90 1 "
< ,l i : :| A13 post ! C%
' I I 0.202 ha
< ’ : A1 post 1 ] : ! <
I . S e e e
Z I H i 11 ; <
x IL I 0.710 ha ¥ IF===7] i =
A 1 1 1 n —
NS ~o ] 11 11 1
A14 post 1 Rl 7Y L i1 T A12 post ! Z
l NSO I I P I A10 post L]
0820ha | = 'y ¢ LTSN ! I 0.464 ha 1 P !
SSSlo 1! T : T 0.315ha @
W Vs~ T~<I>~ } I '
/ ~<JS~o ~~:~~~ L I T 0.90
I SIS~ L L LT T INITIAL COMPOSITE | TOTAL AREA ,
| : : I ~~~:::~~~ i DRAINAGE AREA LAND USE | AREA (ha) COEFFICIENT | COEFFICIENT (ha) ’\110 ISSUED FOR S'I?TEEVIIDSI_S:APPLICATION AUGDc:T,Ezozs Eg
I ~ -__----_-----——-
l I || || 1,- __-___-_______'r——---:::::::a : A1POST HARDSCAPE 0.561 0.90 0.90
11 I I
1 A2 post I : I : 1 I > A2 POST LANDSCAPE 0.000 0.25 0.90
I 0.598 ha T T I : " I HARDSCAPE |  0.598 0.90
| : Iy A5 post 1 1 ! ] LANDSCAPE 0.000 0.25
A3 POST
'l NoR 0.761 ha Y T ¥ i aroscare | o7es | oo 090
| I l 0.000 0.25
I I I 0.491 ha T I LANDSCAPE : .
" I : W I : 0.25 : : A8 post l' : " A4 POST HARDSCAPE 0.710 0.90 0.9
1 h 1 v 0.927 ha 0
( I T 1 I A11 post g A5 POST LANDSCAPE .000 0.25 0.90 CITY OF HAMILTON
I I 1 0.90 I 1 HARDSCAPE = 0.761 0.90
A6 POST
: I : I : : I : W ’| HARDSCAPE |  0.000 0.90 0.25 DRAI N@D%E)EAHOI?PEA PLAN
L. el R | ! I ! 1 ! LANDSCAPE 0.290 0.25 75 CENTENNIAL PARKWAY N’\gRTH
__—____———______I L__________ L J' I :: A7 POST HARDSCAPE 0.000 0.90 0.25 8.703 HAMILTON, ONTARIO
T ': r _____--_______‘\ I Yy - LANDSCAPE 0.000 0.25
I I N\ l'-‘ HARDSCAPE |  0.927 0.90 090
A3 post I : I \\\ A9 POST LANDSCAPE |  0.000 0.25
0.743 ha : I A7 post : : \:\ : HARDSCAPE 0.505 0.90 0.90
W I 10.290 ha \ LANDSCAPE 0.000 0.25
I I \ A10 POST
1 W T A9 post N HARDSCAPE | 0.315 0.90 090
T ' 11 0.505 ha \\\ A1 POST LANDSCAPE 0.000 0.25
: | : : W i\ HARDSCAPE 0.899 0.90 0.90
| : W
e —— i R 1 - \W\ 7 A12 POST LANDSGAPE | 0.0 025 0.90 I l | -
i T e | TRl | SR —— ===l A -2 HARDSCAPE | 0.464 0.90 I os
A e e v —== LANDSCAPE 0.202 0.25
A13 POST HARDSCAPE 0.25
0.000 0.90 150 Bermondsey Road, Toronto, Ontario M4A 1Y1
Q U E E N STO N ROAD A14 POST LANDSCAPE 0.000 025 0.90 DESIGNED BY:DF DATE: NOVEMBER, 2022 JCHECKED BY: NM
HARDSCAPE 0.820 0.90 '
| ANDSCAPE DRAWN BY: DF PROJECT No: APPROVED BY:NM
A15 POST 0.000 0.25 0.90 SCALE: N.T.S. DRAWING No:
HARDSCAPE 0.416 0.90
osgrmemz | UD22-064 | DAP2




LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A1 Pre 0.561 0.84 10
Formula: c Tributary Area ha C
: I = A/(t4+B) Landsc.Area  0.049 0.25
AB,C Constants Hardsc. Area 0.512 0.90
ty Time of concentration Total 0.561 0.84
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A =646.0 B=6.0 C=0.781
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A1 Pre 0.561 0.84 0.47 10 741 0.097 97.3
Event 5 YEAR
A = 1049.5 B=8.0 C =0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A1 Pre 0.561 0.84 0.47 10 103.0 0.135 135.3
Event 10 YEAR
A= 13437 B=9.0 C=0.814
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A1 Pre 0.561 0.84 0.47 10 122.3 0.161 160.6
Event 25 YEAR
A=1719.5 B=10.0 C=10.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A1 Pre 0.561 0.84 0.47 10 146.1 0.192 191.9
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A1 Pre 0.561 0.84 0.47 10 164.6 0.216 216.2
Event 100 YEAR
A=23174 B=11.0 C =0.836
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A1 Pre 0.561 0.84 0.47 10 181.8 0.239 238.8
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Modified Rational Method -Two Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A1 Post - BLOCK A

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A1)= 0.561 ha

"C"= 0.90
AC = 0.505 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.561 0.90
Total 0.561 0.90
Allowable Release Rate= 97.3 L/s
2 Year Design Storm Min. Storage= 4.0 (m®)
A=[ 646.00
B= 6.00
C= 0.781
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?;::esmrage
Intensity Runoff Volume Volume
(A1 Post) (A1 Post) (A1 Post) (A1 Post)
(min) (mm/hr) (m¥s) (m®) (m°) (m?)
10.0 74.1 0.104 62.35 58.39 3.97
15.0 59.9 0.084 75.64 87.58 0.00
20.0 50.7 0.071 85.35 116.77 0.00
25.0 44.2 0.062 93.00 145.96 0.00
30.0 39.3 0.055 99.30 175.16 0.00
35.0 35.5 0.050 104.66 204.35 0.00
40.0 32.5 0.046 109.33 233.54 0.00
45.0 30.0 0.042 113.47 262.73 0.00
50.0 27.9 0.039 117.20 291.93 0.00
55.0 26.1 0.037 120.59 321.12 0.00
60.0 24.5 0.034 123.70 350.31 0.00
65.0 231 0.032 126.58 379.51 0.00
70.0 21.9 0.031 129.26 408.70 0.00
75.0 20.9 0.029 131.77 437.89 0.00
80.0 19.9 0.028 134.13 467.08 0.00
85.0 19.1 0.027 136.36 496.28 0.00
90.0 18.3 0.026 138.48 525.47 0.00
95.0 17.6 0.025 140.49 554.66 0.00
100.0 16.9 0.024 142.40 583.86 0.00
105.0 16.3 0.023 144.24 613.05 0.00
110.0 15.8 0.022 145.99 642.24 0.00
115.0 15.3 0.021 147.68 671.43 0.00
120.0 14.8 0.021 149.31 700.63 0.00
125.0 143 0.020 150.87 729.82 0.00
130.0 13.9 0.020 152.38 759.01 0.00
135.0 13.5 0.019 153.84 788.20 0.00
140.0 13.2 0.018 155.26 817.40 0.00
145.0 12.8 0.018 156.63 846.59 0.00
150.0 12,5 0.018 157.96 875.78 0.00
155.0 12.2 0.017 159.25 904.98 0.00
160.0 11.9 0.017 160.51 934.17 0.00
165.0 11.6 0.016 161.73 963.36 0.00
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Modified Rational Method -Five Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A1 Post - BLOCK A

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A1)= 0.561 ha

"C"= 0.90
AC = 0.505 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.561 0.90
Total 0.561 0.90
Allowable Release Rate= 135.3 L/s
5 Year Design Storm Min. Storage= 5.5 (m3
A=[ 1049.50
B= 8.00
C= 0.803
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?;::eswrage
Intensity Runoff Volume Volume
(A1 Post) (A1 Post) (A1 Post) (A1 Post)
(min) (mm/hr) (m%s) (m®) (m°) (m?)
10.0 103.0 0.145 86.71 81.19 5.52
15.0 84.6 0.119 106.82 121.78 0.00
20.0 72.3 0.101 121.62 162.37 0.00
25.0 63.3 0.089 133.23 202.97 0.00
30.0 56.5 0.079 142.76 243.56 0.00
35.0 51.2 0.072 150.81 284.16 0.00
40.0 46.9 0.066 157.78 324.75 0.00
45.0 43.3 0.061 163.93 365.34 0.00
50.0 40.3 0.056 169.42 405.94 0.00
55.0 37.7 0.053 174.39 446.53 0.00
60.0 354 0.050 178.93 487.12 0.00
65.0 335 0.047 183.11 527.72 0.00
70.0 31.7 0.045 186.97 568.31 0.00
75.0 30.2 0.042 190.58 608.91 0.00
80.0 28.8 0.040 193.96 649.50 0.00
85.0 27.6 0.039 197.13 690.09 0.00
90.0 26.4 0.037 200.14 730.69 0.00
95.0 25.4 0.036 202.98 771.28 0.00
100.0 24.4 0.034 205.68 811.87 0.00
105.0 23.6 0.033 208.26 852.47 0.00
110.0 22.8 0.032 210.72 893.06 0.00
115.0 22.0 0.031 213.08 933.66 0.00
120.0 21.3 0.030 215.34 974.25 0.00
125.0 20.7 0.029 217.52 1014.84 0.00
130.0 201 0.028 219.61 1055.44 0.00
135.0 19.5 0.027 221.63 1096.03 0.00
140.0 19.0 0.027 223.59 1136.62 0.00
145.0 18.5 0.026 225.47 1177.22 0.00
150.0 18.0 0.025 227.30 1217.81 0.00
155.0 17.6 0.025 229.08 1258.41 0.00
160.0 17.1 0.024 230.80 1299.00 0.00
165.0 16.7 0.023 232.47 1339.59 0.00
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Modified Rational Method -Ten Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A1 Post - BLOCK A

Rooftops/Driveway/Landscaped/Hardscaped Areas -

10 Year Design Storm

Controlled
Area (A1)= 0.561 ha
"C"=0.90
AC = 0.505 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.561 0.90
Total 0.561 0.90

Allowable Release Rate= 160.6 L/s
Min. Storage= 6.6 (m®)

A=| 1343.70

B = 9.00

C= 0.814

I=| A/ (td+B)°
()] (2) (3 “) (5) (6)
Time Rainfall Storm Runoff Total Required Storage
) Target Released Volume
Intensity Runoff Volume Volume
(A1 Post) (A1 Post) (A1 Post) (A1 Post)

(min) (mm/hr) (m¥s) (m®) (m?®) (m®)
10.0 122.3 0.172 102.91 96.36 6.55
15.0 101.1 0.142 127.63 144.54 0.00
20.0 86.7 0.122 145.88 192.72 0.00
25.0 76.2 0.107 160.20 240.89 0.00
30.0 68.1 0.096 171.93 289.07 0.00
35.0 61.7 0.087 181.83 337.25 0.00
40.0 56.6 0.079 190.37 385.43 0.00
45.0 52.3 0.073 197.88 433.61 0.00
50.0 48.6 0.068 204.58 481.79 0.00
55.0 45.5 0.064 210.61 529.97 0.00
60.0 42.8 0.060 216.11 578.15 0.00
65.0 40.4 0.057 221.16 626.33 0.00
70.0 38.3 0.054 225.83 674.51 0.00
75.0 36.5 0.051 230.17 722.68 0.00
80.0 34.8 0.049 234.23 770.86 0.00
85.0 33.3 0.047 238.04 819.04 0.00
90.0 31.9 0.045 241.63 867.22 0.00
95.0 30.7 0.043 245.03 915.40 0.00
100.0 29.5 0.041 248.25 963.58 0.00
105.0 28.4 0.040 251.32 1011.76 0.00
110.0 27.5 0.039 254.25 1059.94 0.00
115.0 26.6 0.037 257.04 1108.12 0.00
120.0 25.7 0.036 259.73 1156.29 0.00
125.0 24.9 0.035 262.30 1204.47 0.00
130.0 24.2 0.034 264.78 1252.65 0.00
135.0 23.5 0.033 267.17 1300.83 0.00
140.0 22.9 0.032 269.47 1349.01 0.00
145.0 223 0.031 271.70 1397.19 0.00
150.0 21.7 0.030 273.85 1445.37 0.00
155.0 21.2 0.030 275.93 1493.55 0.00
160.0 20.6 0.029 277.96 1541.73 0.00
165.0 20.2 0.028 279.92 1589.90 0.00
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Modified Rational Method -Twenty Five Year Storm

75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Site Flow and Storage Summary

Drainage Area A1 Post - BLOCK A

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A1)= 0.561 ha

"C"= 0.90
AC = 0.505 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.561 0.90
Total 0.561 0.90
Allowable Release Rate= 191.9 L/s
25 Year Design Storm Min. Storage= 7.8 (m3
A=[ 1719.50
B= 10.00
C= 0.823
I=| A/ (td+B)°
)] 2) 3 4) (5) (6)
Time Rainfall Storm Runoff R:Iaer::; d Total Required Storage
Intensity Runoff Volume Volume Volume
(A1 Post) (A1 Post) (A1 Post) (A1 Post)
(min) (mm/hr) (m°/s) (m°) (m°) (m°)
10.0 146.1 0.205 122.94 115.12 7.83
15.0 121.6 0.171 153.48 172.68 0.00
20.0 104.6 0.147 176.12 230.24 0.00
25.0 92.2 0.129 193.92 287.80 0.00
30.0 82.6 0.116 208.49 345.36 0.00
35.0 75.0 0.105 220.77 402.91 0.00
40.0 68.7 0.096 231.35 460.47 0.00
45.0 63.5 0.089 240.63 518.03 0.00
50.0 59.2 0.083 248.89 575.59 0.00
55.0 55.4 0.078 256.33 633.15 0.00
60.0 52.1 0.073 263.08 690.71 0.00
65.0 49.2 0.069 269.27 748.27 0.00
70.0 46.7 0.065 274.99 805.83 0.00
75.0 44 .4 0.062 280.29 863.39 0.00
80.0 42.4 0.059 285.24 920.95 0.00
85.0 40.5 0.057 289.87 978.51 0.00
90.0 38.9 0.054 294.24 1036.07 0.00
95.0 37.3 0.052 298.36 1093.62 0.00
100.0 35.9 0.050 302.27 1151.18 0.00
105.0 34.6 0.049 305.98 1208.74 0.00
110.0 334 0.047 309.52 1266.30 0.00
115.0 32.3 0.045 312.89 1323.86 0.00
120.0 31.3 0.044 316.13 1381.42 0.00
125.0 30.3 0.043 319.23 1438.98 0.00
130.0 29.5 0.041 322.21 1496.54 0.00
135.0 28.6 0.040 325.08 1554.10 0.00
140.0 27.8 0.039 327.84 1611.66 0.00
145.0 271 0.038 330.51 1669.22 0.00
150.0 26.4 0.037 333.09 1726.78 0.00
155.0 25.7 0.036 335.58 1784.34 0.00
160.0 251 0.035 338.00 1841.89 0.00
165.0 24.5 0.034 340.35 1899.45 0.00
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LI Lithos

Modified Rational Method - Fifty Year Storm

Site Flow and Storage Summary
75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A1 Post - BLOCK A
Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A1)= 0.561 ha
"C"= 0.90
AC = 0.505 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.561 0.90
Total 0.561 0.90
Allowable Release Rate= 216.2 L/s
50 Year Design Storm Min. Storage= 8.8  (m°)
A=| 1954.80
B= 10.00
C= 0.826
I=| A/ (td+B)®
() (2) (3) “ (5) (6)
Time Rainfall Storm Runoff Total Required
] Target Released Storage Volume
Intensity Runoff Volume Volume
(A1 Post) (A1 Post) (A1 Post) (A1 Post)
(min) (mmihr) (m’ls) (m®) (m°) (m®)
10.0 164.6 0.231 138.52 129.70 8.82
15.0 136.9 0.192 172.80 194.55 0.00
20.0 117.8 0.165 198.19 259.40 0.00
25.0 103.7 0.145 218.12 324.25 0.00
30.0 92.9 0.130 234.41 389.10 0.00
35.0 84.2 0.118 248.13 453.95 0.00
40.0 77.2 0.108 259.94 518.80 0.00
45.0 71.4 0.100 270.29 583.65 0.00
50.0 66.4 0.093 279.49 648.50 0.00
55.0 62.2 0.087 287.77 713.35 0.00
60.0 58.5 0.082 295.30 778.20 0.00
65.0 55.2 0.077 302.18 843.05 0.00
70.0 52.4 0.073 308.53 907.90 0.00
75.0 49.8 0.070 314.43 972.75 0.00
80.0 47.5 0.067 319.92 1037.60 0.00
85.0 454 0.064 325.07 1102.45 0.00
90.0 43.6 0.061 329.91 1167.30 0.00
95.0 41.8 0.059 334.49 1232.16 0.00
100.0 40.3 0.056 338.82 1297.01 0.00
105.0 38.8 0.054 342.93 1361.86 0.00
110.0 375 0.053 346.85 1426.71 0.00
115.0 36.2 0.051 350.60 1491.56 0.00
120.0 35.1 0.049 354.18 1556.41 0.00
125.0 34.0 0.048 357.61 1621.26 0.00
130.0 33.0 0.046 360.91 1686.11 0.00
135.0 32.0 0.045 364.08 1750.96 0.00
140.0 31.2 0.044 367.14 1815.81 0.00
145.0 30.3 0.043 370.09 1880.66 0.00
150.0 29.5 0.041 372.94 1945.51 0.00
155.0 28.8 0.040 375.70 2010.36 0.00
160.0 28.1 0.039 378.38 2075.21 0.00
165.0 27.4 0.038 380.97 2140.06 0.00
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I Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Hundred Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Drainage Area A1 Post - BLOCK A

Rooftops/Driveway/Landscaped/Hardscaped

Areas - Controlled

Area (A1)= 0.561 ha
0.90
0.505 Tributary Area ha C
10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.561 0.90
Total 0.561 0.90
Allowable Release Rate= 238.8 L/s
100 Year Design Storm Min. Storage= 9.7  (m°)
A=| 2317.40
B= 11.00
C= 0.836
I=| A/ (td+B)®
() (2) (3) “ (5) (6)
Time Rainfall Storm Runoff Target Total Required
: Released Storage Volume
Intensity Runoff Volume Volume g
(A1 Post) (A1 Post) (A1 Post) (A1 Post)
(min) (mmihr) (m’ls) (m®) (m?) (m?)
10.0 181.8 0.255 153.00 143.26 9.74
15.0 152.1 0.213 191.97 214.89 0.00
20.0 131.3 0.184 220.96 286.51 0.00
25.0 115.9 0.162 243.74 358.14 0.00
30.0 103.9 0.146 262.35 429.77 0.00
35.0 94.4 0.132 278.01 501.40 0.00
40.0 86.6 0.121 291.47 573.03 0.00
45.0 80.1 0.112 303.24 644.66 0.00
50.0 74.6 0.105 313.68 716.29 0.00
55.0 69.8 0.098 323.06 787.91 0.00
60.0 65.7 0.092 331.55 859.54 0.00
65.0 62.0 0.087 339.32 931.17 0.00
70.0 58.8 0.082 346.47 1002.80 0.00
75.0 55.9 0.078 353.08 1074.43 0.00
80.0 53.4 0.075 359.24 1146.06 0.00
85.0 51.0 0.072 365.00 1217.68 0.00
90.0 48.9 0.069 370.41 1289.31 0.00
95.0 47.0 0.066 375.51 1360.94 0.00
100.0 45.2 0.063 380.33 1432.57 0.00
105.0 43.6 0.061 384.91 1504.20 0.00
110.0 42.1 0.059 389.26 1575.83 0.00
115.0 40.7 0.057 393.41 1647.46 0.00
120.0 394 0.055 397.37 1719.08 0.00
125.0 38.1 0.053 401.17 1790.71 0.00
130.0 37.0 0.052 404.81 1862.34 0.00
135.0 35.9 0.050 408.31 1933.97 0.00
140.0 34.9 0.049 411.68 2005.60 0.00
145.0 34.0 0.048 414.93 2077.23 0.00
150.0 33.1 0.046 418.06 2148.86 0.00
155.0 32.3 0.045 421.09 2220.48 0.00
160.0 315 0.044 424.02 2292.11 0.00
165.0 30.7 0.043 426.86 2363.74 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A2 Pre 0.598 0.85 10
Formula: c Tributary Area ha C
: I = A/(t4+B) Landsc.Area  0.045 0.25
AB,C Constants Hardsc. Area 0.553 0.90
ty Time of concentration Total 0.598 0.85
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A =646.0 B=6.0 C=0.781
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A2 Pre 0.598 0.85 0.51 10 741 0.105 104.8
Event 5 YEAR
A = 1049.5 B=8.0 C =0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A2 Pre 0.598 0.85 0.51 10 103.0 0.146 145.7
Event 10 YEAR
A= 13437 B=9.0 C=0.814
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A2 Pre 0.598 0.85 0.51 10 122.3 0.173 172.9
Event 25 YEAR
A=1719.5 B=10.0 C=10.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A2 Pre 0.598 0.85 0.51 10 146.1 0.207 206.6
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A2 Pre 0.598 0.85 0.51 10 164.6 0.233 232.7
Event 100 YEAR
A=23174 B=11.0 C =0.836
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A2 Pre 0.598 0.85 0.51 10 181.8 0.257 257.0
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Modified Rational Method -Two Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A2 Post - BLOCK B

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A2)= 0.598 ha
"C"=0.90

AC= 0.538 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.598 0.90
Total 0.598 0.90
Allowable Release Rate= 104.8 L/s
2 Year Design Storm Min. Storage= 3.6 (m°)
A=[ 646.00
B= 6.00
C= 0.781
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?;::esmrage
Intensity Runoff Volume Volume
(A2 Post) (A2 Post) (A2 Post) (A2 Post)
(min) (mm/hr) (m¥s) (m®) (m°) (m?)
10.0 74.1 0.111 66.47 62.86 3.61
15.0 59.9 0.090 80.62 94.29 0.00
20.0 50.7 0.076 90.98 125.72 0.00
25.0 44.2 0.066 99.13 157.14 0.00
30.0 39.3 0.059 105.85 188.57 0.00
35.0 35.5 0.053 111.56 220.00 0.00
40.0 32.5 0.049 116.54 251.43 0.00
45.0 30.0 0.045 120.96 282.86 0.00
50.0 27.9 0.042 124.93 314.29 0.00
55.0 26.1 0.039 128.54 345.72 0.00
60.0 24.5 0.037 131.86 377.15 0.00
65.0 231 0.035 134.93 408.57 0.00
70.0 21.9 0.033 137.79 440.00 0.00
75.0 20.9 0.031 140.46 471.43 0.00
80.0 19.9 0.030 142.98 502.86 0.00
85.0 19.1 0.029 145.36 534.29 0.00
90.0 18.3 0.027 147.61 565.72 0.00
95.0 17.6 0.026 149.75 597.15 0.00
100.0 16.9 0.025 151.80 628.58 0.00
105.0 16.3 0.024 153.75 660.00 0.00
110.0 15.8 0.024 155.62 691.43 0.00
115.0 15.3 0.023 157.42 722.86 0.00
120.0 14.8 0.022 159.15 754.29 0.00
125.0 143 0.021 160.82 785.72 0.00
130.0 13.9 0.021 162.43 817.15 0.00
135.0 13.5 0.020 163.99 848.58 0.00
140.0 13.2 0.020 165.50 880.01 0.00
145.0 12.8 0.019 166.96 911.43 0.00
150.0 12,5 0.019 168.38 942.86 0.00
155.0 12.2 0.018 169.76 974.29 0.00
160.0 11.9 0.018 171.10 1005.72 0.00
165.0 11.6 0.017 172.40 1037.15 0.00
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Modified Rational Method -Five Year Storm
Site Flow and Storage Summary

Ui
L L I t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A2 Post - BLOCK B

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A2)= 0.598 ha
"C"=0.90

AC= 0.538 Tributary Area ha Cc

Tc= 10.0 min Landsc. Area 0.000 0.25

Time Increment= 5.0 min Hardsc. Area 0.598 0.90

Total 0.598 0.90

Allowable Release Rate= 145.7 L/s
5 Year Design Storm Min. Storage= 5.0 (m3
1049.50
8.00
0.803
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?;::eswrage
Intensity Runoff Volume Volume
(A2 Post) (A2 Post) (A2 Post) (A2 Post)

(min) (mm/hr) (m%s) (m®) (m°) (m?)
10.0 103.0 0.154 92.43 87.41 5.02
15.0 84.6 0.127 113.87 131.11 0.00
20.0 72.3 0.108 129.64 174.81 0.00
25.0 63.3 0.095 142.02 218.52 0.00
30.0 56.5 0.085 152.17 262.22 0.00
35.0 51.2 0.077 160.76 305.92 0.00
40.0 46.9 0.070 168.19 349.62 0.00
45.0 43.3 0.065 174.74 393.33 0.00
50.0 40.3 0.060 180.60 437.03 0.00
55.0 37.7 0.056 185.89 480.73 0.00
60.0 354 0.053 190.73 524.44 0.00
65.0 335 0.050 195.18 568.14 0.00
70.0 31.7 0.047 199.31 611.84 0.00
75.0 30.2 0.045 203.15 655.55 0.00
80.0 28.8 0.043 206.75 699.25 0.00
85.0 27.6 0.041 210.14 742.95 0.00
90.0 26.4 0.040 213.34 786.65 0.00
95.0 25.4 0.038 216.37 830.36 0.00
100.0 24.4 0.037 219.25 874.06 0.00
105.0 23.6 0.035 221.99 917.76 0.00
110.0 22.8 0.034 224.62 961.47 0.00
115.0 22.0 0.033 227.13 1005.17 0.00
120.0 21.3 0.032 229.54 1048.87 0.00
125.0 20.7 0.031 231.86 1092.58 0.00
130.0 201 0.030 234.10 1136.28 0.00
135.0 19.5 0.029 236.25 1179.98 0.00
140.0 19.0 0.028 238.33 1223.68 0.00
145.0 18.5 0.028 240.35 1267.39 0.00
150.0 18.0 0.027 242.30 1311.09 0.00
155.0 17.6 0.026 24419 1354.79 0.00
160.0 171 0.026 246.02 1398.50 0.00
165.0 16.7 0.025 247.80 1442.20 0.00
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Modified Rational Method -Ten Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North

LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

File No. UD22-064
Date: August 2023

10 Year Design Storm

Drainage Area A2 Post - BLOCK B

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A2)= 0.598 ha
"C"= 0.90
AC= 0.538
Tc= 10.0 min
Time Increment= 5.0 min

Allowable Release Rate= 172.9 L/s
Min. Storage= 6.0 (m®)

Tributary Area ha C
Landsc. Area 0.000 0.25
Hardsc. Area 0.598 0.90

Total 0.598 0.90

A=| 1343.70

B = 9.00

C= 0.814

I=| A/ (td+B)°
()] (2) (3 “) (5) (6)
Time Rainfall Storm Runoff Total Required Storage
) Target Released Volume
Intensity Runoff Volume Volume
(A2 Post) (A2 Post) (A2 Post) (A2 Post)

(min) (mm/hr) (m¥s) (m®) (m?®) (m®)
10.0 122.3 0.183 109.70 103.74 5.96
15.0 101.1 0.151 136.05 155.61 0.00
20.0 86.7 0.130 155.50 207.48 0.00
25.0 76.2 0.114 170.77 259.35 0.00
30.0 68.1 0.102 183.27 311.22 0.00
35.0 61.7 0.092 193.82 363.08 0.00
40.0 56.6 0.085 202.92 414.95 0.00
45.0 52.3 0.078 210.93 466.82 0.00
50.0 48.6 0.073 218.07 518.69 0.00
55.0 45.5 0.068 224.51 570.56 0.00
60.0 42.8 0.064 230.37 622.43 0.00
65.0 40.4 0.060 235.75 674.30 0.00
70.0 38.3 0.057 240.73 726.17 0.00
75.0 36.5 0.055 245.35 778.04 0.00
80.0 34.8 0.052 249.68 829.91 0.00
85.0 33.3 0.050 253.74 881.78 0.00
90.0 31.9 0.048 257.57 933.65 0.00
95.0 30.7 0.046 261.19 985.51 0.00
100.0 29.5 0.044 264.62 1037.38 0.00
105.0 28.4 0.043 267.89 1089.25 0.00
110.0 27.5 0.041 271.01 1141.12 0.00
115.0 26.6 0.040 274.00 1192.99 0.00
120.0 25.7 0.038 276.86 1244.86 0.00
125.0 24.9 0.037 279.60 1296.73 0.00
130.0 24.2 0.036 282.24 1348.60 0.00
135.0 23.5 0.035 284.79 1400.47 0.00
140.0 22.9 0.034 287.24 1452.34 0.00
145.0 223 0.033 289.61 1504.21 0.00
150.0 21.7 0.032 291.91 1556.08 0.00
155.0 21.2 0.032 294.13 1607.95 0.00
160.0 20.6 0.031 296.29 1659.81 0.00
165.0 20.2 0.030 298.38 1711.68 0.00
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LI Lithos

Modified Rational Method -Twenty Five Year Storm

75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Site Flow and Storage Summary

Drainage Area A2 Post - BLOCK B

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A2)= 0.598 ha

"c"= 0.90
AC= 0.538 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.598 0.90
Total 0.598 0.90
Allowable Release Rate= 206.6 L/s
25 Year Design Storm Min. Storage= 7.1 (m°)
A=[ 1719.50
B= 10.00
C= 0.823
I=| A/ (td+B)°
() (2) 3) 4 (5) (6)
Time Rainfall Storm Runoff R:zg:; d Total Required Storage
Intensity Runoff Volume Volume Volume
(A2 Post) (A2 Post) (A2 Post) (A2 Post)
(min) (mmihr) (m°ls) (m’) (m°) (m°)
10.0 146.1 0.218 131.05 123.94 712
15.0 121.6 0.182 163.60 185.90 0.00
20.0 104.6 0.156 187.74 247.87 0.00
25.0 92.2 0.138 206.71 309.84 0.00
30.0 82.6 0.123 222.24 371.81 0.00
35.0 75.0 0.112 235.33 433.78 0.00
40.0 68.7 0.103 246.61 495.74 0.00
45.0 63.5 0.095 256.50 557.71 0.00
50.0 59.2 0.088 265.31 619.68 0.00
55.0 55.4 0.083 273.23 681.65 0.00
60.0 52.1 0.078 280.43 743.62 0.00
65.0 49.2 0.074 287.03 805.58 0.00
70.0 46.7 0.070 293.12 867.55 0.00
75.0 44 .4 0.066 298.77 929.52 0.00
80.0 42.4 0.063 304.05 991.49 0.00
85.0 40.5 0.061 308.99 1053.46 0.00
90.0 38.9 0.058 313.64 1115.42 0.00
95.0 37.3 0.056 318.04 1177.39 0.00
100.0 35.9 0.054 322.20 1239.36 0.00
105.0 34.6 0.052 326.16 1301.33 0.00
110.0 334 0.050 329.93 1363.29 0.00
115.0 32.3 0.048 333.53 1425.26 0.00
120.0 31.3 0.047 336.98 1487.23 0.00
125.0 30.3 0.045 340.28 1549.20 0.00
130.0 29.5 0.044 343.46 1611.17 0.00
135.0 28.6 0.043 346.52 1673.13 0.00
140.0 27.8 0.042 349.46 1735.10 0.00
145.0 27.1 0.040 352.31 1797.07 0.00
150.0 26.4 0.039 355.05 1859.04 0.00
155.0 25.7 0.038 357.71 1921.01 0.00
160.0 251 0.038 360.29 1982.97 0.00
165.0 24.5 0.037 362.79 2044.94 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Fifty Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A2 Post - BLOCK B

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled

Area (A2)= 0.598 ha
"c"= 0.90
AC= 0.538 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.598 0.90
Total 0.598 0.90
Allowable Release Rate= 232.7 L/s
50 Year Design Storm Min. Storage= 8.0  (m°)
A=[ 1954.80
B= 10.00
C= 0.826
I=| A/ (td+B)°
() (2) (3) 4 () (6)
Time Rainfall Storm Runoff Total Required
] Target Released Storage Volume
Intensity Runoff Volume Volume
(A2 Post) (A2 Post) (A2 Post) (A2 Post)
(min) (mmihr) (m°ls) (m’) (m°) (m°)
10.0 164.6 0.246 147.65 139.63 8.02
15.0 136.9 0.205 184.20 209.45 0.00
20.0 117.8 0.176 211.26 279.27 0.00
25.0 103.7 0.155 232.51 349.09 0.00
30.0 92.9 0.139 249.87 418.90 0.00
35.0 84.2 0.126 264.49 488.72 0.00
40.0 77.2 0.115 277.08 558.54 0.00
45.0 71.4 0.107 288.12 628.36 0.00
50.0 66.4 0.099 297.93 698.17 0.00
55.0 62.2 0.093 306.75 767.99 0.00
60.0 58.5 0.087 314.77 837.81 0.00
65.0 55.2 0.083 322.11 907.63 0.00
70.0 52.4 0.078 328.88 977.44 0.00
75.0 49.8 0.074 335.16 1047.26 0.00
80.0 47.5 0.071 341.02 1117.08 0.00
85.0 45.4 0.068 346.51 1186.90 0.00
90.0 43.6 0.065 351.67 1256.71 0.00
95.0 41.8 0.063 356.55 1326.53 0.00
100.0 40.3 0.060 361.16 1396.35 0.00
105.0 38.8 0.058 365.55 1466.17 0.00
110.0 375 0.056 369.73 1535.98 0.00
115.0 36.2 0.054 373.72 1605.80 0.00
120.0 35.1 0.052 377.54 1675.62 0.00
125.0 34.0 0.051 381.20 1745.44 0.00
130.0 33.0 0.049 384.71 1815.25 0.00
135.0 32.0 0.048 388.10 1885.07 0.00
140.0 31.2 0.047 391.36 1954.89 0.00
145.0 30.3 0.045 394.50 2024.71 0.00
150.0 29.5 0.044 397.54 2094.52 0.00
155.0 28.8 0.043 400.48 2164.34 0.00
160.0 28.1 0.042 403.33 2234.16 0.00
165.0 274 0.041 406.10 2303.98 0.00
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Modified Rational Method - Hundred Year Storm
Site Flow and Storage Summary

I L]
LI t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A2 Post - BLOCK B

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A2)= 0.598 ha

"c"= 0.90
AC= 0.538 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.598 0.90
Total 0.598 0.90
Allowable Release Rate= 257.0 L/s
100 Year Design Storm Min. Storage= 8.9  (m°)
A=| 2317.40
B= 11.00
C= 0.836
I=| A/ (td+B)®
() (2) (3) “ (5) (6)
Time Rainfall Storm Runoff Total Required
) Target Released Storage Volume
Intensity Runoff Volume Volume g
(A2 Post) (A2 Post) (A2 Post) (A2 Post)
(min) (mmihr) (m’ls) (m®) (m?) (m?)
10.0 181.8 0.272 163.09 154.23 8.86
15.0 152.1 0.227 204.63 231.34 0.00
20.0 131.3 0.196 235.53 308.46 0.00
25.0 115.9 0.173 259.82 385.57 0.00
30.0 103.9 0.155 279.66 462.69 0.00
35.0 94.4 0.141 296.34 539.80 0.00
40.0 86.6 0.129 310.69 616.92 0.00
45.0 80.1 0.120 323.24 694.03 0.00
50.0 74.6 0.111 334.37 771.15 0.00
55.0 69.8 0.104 344.36 848.26 0.00
60.0 65.7 0.098 353.42 925.38 0.00
65.0 62.0 0.093 361.70 1002.49 0.00
70.0 58.8 0.088 369.32 1079.61 0.00
75.0 55.9 0.084 376.37 1156.72 0.00
80.0 53.4 0.080 382.93 1233.84 0.00
85.0 51.0 0.076 389.08 1310.95 0.00
90.0 48.9 0.073 394.84 1388.07 0.00
95.0 47.0 0.070 400.28 1465.18 0.00
100.0 45.2 0.068 405.42 1542.30 0.00
105.0 43.6 0.065 410.29 1619.41 0.00
110.0 42.1 0.063 414.93 1696.53 0.00
115.0 40.7 0.061 419.35 1773.64 0.00
120.0 394 0.059 423.58 1850.76 0.00
125.0 38.1 0.057 427.63 1927.87 0.00
130.0 37.0 0.055 431.51 2004.99 0.00
135.0 35.9 0.054 435.24 2082.10 0.00
140.0 34.9 0.052 438.83 2159.22 0.00
145.0 34.0 0.051 442.29 2236.33 0.00
150.0 33.1 0.050 445.63 2313.45 0.00
155.0 32.3 0.048 448.86 2390.56 0.00
160.0 315 0.047 451.99 2467.68 0.00
165.0 30.7 0.046 455.02 2544.79 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A3 Pre 0.743 0.85 10
Formula: c Tributary Area ha C
: I = A/(t4+B) Landsc.Area  0.063 0.25
AB,C Constants Hardsc. Area 0.680 0.90
ty Time of concentration Total 0.743 0.85
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A =646.0 B=6.0 C=0.781
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A3 Pre 0.743 0.85 0.63 10 741 0.129 129.3
Event 5 YEAR
A = 1049.5 B=8.0 C =0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A3 Pre 0.743 0.85 0.63 10 103.0 0.180 179.8
Event 10 YEAR
A= 13437 B=9.0 C=0.814
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A3 Pre 0.743 0.85 0.63 10 122.3 0.213 213.3
Event 25 YEAR
A=1719.5 B=10.0 C=10.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A3 Pre 0.743 0.85 0.63 10 146.1 0.255 254.9
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A3 Pre 0.743 0.85 0.63 10 164.6 0.287 287.2
Event 100 YEAR
A=23174 B=11.0 C =0.836
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A3 Pre 0.743 0.85 0.63 10 181.8 0.317 317.2
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Modified Rational Method -Two Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A3 Post - BLOCK C

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A3)= 0.743 ha
"C"=0.90

AC= 0.669 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.743 0.90
Total 0.743 0.90
Allowable Release Rate= 129.3 L/s
2 Year Design Storm Min. Storage= 5.0 (m®)
A=| 646.00
B= 6.00
C= 0.781
I=| A/ (td+B)°
()] 2) 3) 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\;q;::ieStorage
Intensity Runoff Volume Volume
(A3 Post) (A3 Post) (A3 Post) (A3 Post)
(min) (mm/hr) (m¥s) (m®) (m°) (m?)
10.0 741 0.138 82.58 77.56 5.02
15.0 59.9 0.111 100.17 116.34 0.00
20.0 50.7 0.094 113.04 155.12 0.00
25.0 44.2 0.082 123.17 193.90 0.00
30.0 39.3 0.073 131.51 232.68 0.00
35.0 355 0.066 138.61 271.47 0.00
40.0 325 0.060 144.80 310.25 0.00
45.0 30.0 0.056 150.28 349.03 0.00
50.0 27.9 0.052 155.22 387.81 0.00
55.0 26.1 0.048 159.71 426.59 0.00
60.0 245 0.046 163.83 465.37 0.00
65.0 231 0.043 167.65 504.15 0.00
70.0 21.9 0.041 171.20 542.93 0.00
75.0 20.9 0.039 174.52 581.71 0.00
80.0 19.9 0.037 177.65 620.49 0.00
85.0 19.1 0.035 180.60 659.27 0.00
90.0 18.3 0.034 183.40 698.05 0.00
95.0 17.6 0.033 186.06 736.83 0.00
100.0 16.9 0.031 188.60 775.61 0.00
105.0 16.3 0.030 191.03 814.40 0.00
110.0 15.8 0.029 193.36 853.18 0.00
115.0 15.3 0.028 195.59 891.96 0.00
120.0 14.8 0.027 197.74 930.74 0.00
125.0 143 0.027 199.82 969.52 0.00
130.0 13.9 0.026 201.82 1008.30 0.00
135.0 13.5 0.025 203.75 1047.08 0.00
140.0 13.2 0.024 205.63 1085.86 0.00
145.0 12.8 0.024 207.44 1124.64 0.00
150.0 12,5 0.023 209.21 1163.42 0.00
155.0 12.2 0.023 210.92 1202.20 0.00
160.0 11.9 0.022 212.58 1240.98 0.00
165.0 11.6 0.022 214.20 1279.76 0.00
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Modified Rational Method -Five Year Storm
I l l L — h Site Flow and Storage Summary
I t os 75 Centennial Parkway North
File No. UD22-064

Date: August 2023
Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A3 Post - BLOCK C
Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A3)= 0.743 ha
"C"=0.90
AC = 0.669 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.743 0.90
Total 0.743 0.90
Allowable Release Rate= 179.8 L/s
5 Year Design Storm Min. Storage= 7.0 (m3
A=| 1049.50
B= 8.00
C= 0.803
I=| A/ (td+B)°
()] 2) 3 “4) (®) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?c:‘l::?eswrage
Intensity Runoff Volume Volume
(A3 Post) (A3 Post) (A3 Post) (A3 Post)
(min) (mm/hr) (m%s) (m®) (m°) (m?)
10.0 103.0 0.191 114.84 107.85 6.98
15.0 84.6 0.157 141.48 161.78 0.00
20.0 72.3 0.134 161.07 215.70 0.00
25.0 63.3 0.118 176.46 269.63 0.00
30.0 56.5 0.105 189.07 323.56 0.00
35.0 51.2 0.095 199.74 377.48 0.00
40.0 46.9 0.087 208.97 431.41 0.00
45.0 43.3 0.080 217.11 485.34 0.00
50.0 40.3 0.075 224.39 539.26 0.00
55.0 37.7 0.070 230.97 593.19 0.00
60.0 354 0.066 236.98 647.11 0.00
65.0 335 0.062 242 .51 701.04 0.00
70.0 31.7 0.059 247.63 754.97 0.00
75.0 30.2 0.056 252.41 808.89 0.00
80.0 28.8 0.054 256.88 862.82 0.00
85.0 27.6 0.051 261.09 916.75 0.00
90.0 26.4 0.049 265.06 970.67 0.00
95.0 254 0.047 268.83 1024.60 0.00
100.0 24.4 0.045 272.41 1078.52 0.00
105.0 23.6 0.044 275.82 1132.45 0.00
110.0 22.8 0.042 279.08 1186.38 0.00
115.0 22.0 0.041 282.21 1240.30 0.00
120.0 21.3 0.040 285.20 1294.23 0.00
125.0 20.7 0.038 288.08 1348.15 0.00
130.0 20.1 0.037 290.86 1402.08 0.00
135.0 19.5 0.036 293.54 1456.01 0.00
140.0 19.0 0.035 296.12 1509.93 0.00
145.0 18.5 0.034 298.62 1563.86 0.00
150.0 18.0 0.033 301.05 1617.79 0.00
155.0 17.6 0.033 303.39 1671.71 0.00
160.0 171 0.032 305.67 1725.64 0.00
165.0 16.7 0.031 307.89 1779.56 0.00
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Modified Rational Method -Ten Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North

LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

File No. UD22-064
Date: August 2023

10 Year Design Storm

Drainage Area A3 Post - BLOCK C

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A3)= 0.743 ha
"C"= 0.90
AC = 0.669
Tc= 10.0 min
Time Increment= 5.0 min

Allowable Release Rate= 213.3 L/s
Min. Storage= 8.3 (m®)

Tributary Area ha C
Landsc. Area 0.000 0.25
Hardsc. Area 0.743 0.90

Total 0.743 0.90

A=| 1343.70

B = 9.00

C= 0.814

I=| A/ (td+B)°
()] (2) (3 “) (5) (6)
Time Rainfall Storm Runoff Total Required Storage
) Target Released Volume
Intensity Runoff Volume Volume
(A3 Post) (A3 Post) (A3 Post) (A3 Post)

(min) (mm/hr) (m¥s) (m®) (m?®) (m®)
10.0 122.3 0.227 136.29 128.01 8.29
15.0 101.1 0.188 169.04 192.01 0.00
20.0 86.7 0.161 193.21 256.01 0.00
25.0 76.2 0.141 212.18 320.01 0.00
30.0 68.1 0.127 227.71 384.02 0.00
35.0 61.7 0.115 240.81 448.02 0.00
40.0 56.6 0.105 252.13 512.02 0.00
45.0 52.3 0.097 262.08 576.02 0.00
50.0 48.6 0.090 270.94 640.03 0.00
55.0 45.5 0.085 278.94 704.03 0.00
60.0 42.8 0.080 286.23 768.03 0.00
65.0 40.4 0.075 292.91 832.03 0.00
70.0 38.3 0.071 299.10 896.04 0.00
75.0 36.5 0.068 304.85 960.04 0.00
80.0 34.8 0.065 310.22 1024.04 0.00
85.0 33.3 0.062 315.26 1088.04 0.00
90.0 31.9 0.059 320.02 1152.05 0.00
95.0 30.7 0.057 324.52 1216.05 0.00
100.0 29.5 0.055 328.79 1280.05 0.00
105.0 28.4 0.053 332.85 1344.06 0.00
110.0 27.5 0.051 336.73 1408.06 0.00
115.0 26.6 0.049 340.44 1472.06 0.00
120.0 25.7 0.048 343.99 1536.06 0.00
125.0 24.9 0.046 347.40 1600.07 0.00
130.0 24.2 0.045 350.68 1664.07 0.00
135.0 23.5 0.044 353.84 1728.07 0.00
140.0 22.9 0.042 356.89 1792.07 0.00
145.0 223 0.041 359.84 1856.08 0.00
150.0 21.7 0.040 362.69 1920.08 0.00
155.0 21.2 0.039 365.45 1984.08 0.00
160.0 20.6 0.038 368.13 2048.08 0.00
165.0 20.2 0.037 370.73 2112.09 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Twenty Five Year Storm
Site Flow and Storage Summary

75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A3 Post - BLOCK C

Rooftops/Driveway/Landscaped/Hardscaped

Areas - Controlled

Area (A3)= 0.743 ha
"c"= 0.90
AC = 0.669 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.743 0.90
Total 0.743 0.90
Allowable Release Rate= 254.9 L/s
25 Year Design Storm Min. Storage= 9.9 (m3
A=| 1719.50
B= 10.00
C= 0.823
I=| A/ (td+B)°
()] 2) 3 “4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?c:‘l::?eswrage
Intensity Runoff Volume Volume
(A3 Post) (A3 Post) (A3 Post) (A3 Post)
(min) (mm/hr) (m®/s) (m?) (m°) (m?)
10.0 146.1 0.271 162.83 152.93 9.90
15.0 121.6 0.226 203.27 229.39 0.00
20.0 104.6 0.194 233.26 305.85 0.00
25.0 92.2 0.171 256.84 382.32 0.00
30.0 82.6 0.153 276.13 458.78 0.00
35.0 75.0 0.139 292.39 535.25 0.00
40.0 68.7 0.128 306.40 611.71 0.00
45.0 63.5 0.118 318.70 688.17 0.00
50.0 59.2 0.110 329.64 764.64 0.00
55.0 55.4 0.103 339.48 841.10 0.00
60.0 52.1 0.097 348.43 917.56 0.00
65.0 49.2 0.091 356.63 994.03 0.00
70.0 46.7 0.087 364.20 1070.49 0.00
75.0 44 4 0.082 371.22 1146.96 0.00
80.0 42.4 0.079 377.77 1223.42 0.00
85.0 40.5 0.075 383.91 1299.88 0.00
90.0 38.9 0.072 389.69 1376.35 0.00
95.0 37.3 0.069 395.15 1452.81 0.00
100.0 35.9 0.067 400.33 1529.27 0.00
105.0 34.6 0.064 405.24 1605.74 0.00
110.0 334 0.062 409.93 1682.20 0.00
115.0 323 0.060 414.40 1758.67 0.00
120.0 31.3 0.058 418.69 1835.13 0.00
125.0 30.3 0.056 422.79 1911.59 0.00
130.0 29.5 0.055 426.74 1988.06 0.00
135.0 28.6 0.053 430.54 2064.52 0.00
140.0 27.8 0.052 434.20 2140.98 0.00
145.0 271 0.050 437.73 2217.45 0.00
150.0 26.4 0.049 441.15 2293.91 0.00
155.0 25.7 0.048 444 .45 2370.38 0.00
160.0 251 0.047 447.65 2446.84 0.00
165.0 24.5 0.046 450.76 2523.30 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Fifty Year Storm
Site Flow and Storage Summary

75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A3 Post - BLOCK C

Rooftops/Driveway/Landscaped/Hardscaped

Areas - Controlled

Area (A3)= 0.743 ha
"c"= 0.90
AC= 0.669 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.743 0.90
Total 0.743 0.90
Allowable Release Rate= 287.2 L/s
50 Year Design Storm Min. Storage=  11.2 (m®)
A=| 1954.80
B= 10.00
C= 0.826
I=| A/ (td+B)°
() (2) 3) 4 () (6)
Time Rainfall Storm Runoff Total Required
] Target Released Storage Volume
Intensity Runoff Volume Volume 9
(A3 Post) (A3 Post) (A3 Post) (A3 Post)
(min) (mmihr) (m%ls) (m®) (m°) (m®)
10.0 164.6 0.306 183.46 172.30 11.16
15.0 136.9 0.254 228.86 258.45 0.00
20.0 117.8 0.219 262.49 344.60 0.00
25.0 103.7 0.193 288.88 430.75 0.00
30.0 92.9 0.172 310.46 516.90 0.00
35.0 84.2 0.156 328.62 603.05 0.00
40.0 77.2 0.143 344.27 689.20 0.00
45.0 71.4 0.133 357.98 775.35 0.00
50.0 66.4 0.123 370.17 861.49 0.00
55.0 62.2 0.115 381.13 947.64 0.00
60.0 58.5 0.109 391.10 1033.79 0.00
65.0 55.2 0.103 400.22 1119.94 0.00
70.0 52.4 0.097 408.63 1206.09 0.00
75.0 49.8 0.093 416.43 1292.24 0.00
80.0 47.5 0.088 423.71 1378.39 0.00
85.0 45.4 0.084 430.53 1464.54 0.00
90.0 43.6 0.081 436.94 1550.69 0.00
95.0 41.8 0.078 443.00 1636.84 0.00
100.0 40.3 0.075 448.74 1722.99 0.00
105.0 38.8 0.072 454.19 1809.14 0.00
110.0 37.5 0.070 459.38 1895.29 0.00
115.0 36.2 0.067 464.34 1981.44 0.00
120.0 35.1 0.065 469.08 2067.59 0.00
125.0 34.0 0.063 473.63 2153.74 0.00
130.0 33.0 0.061 478.00 2239.89 0.00
135.0 32.0 0.060 482.20 2326.04 0.00
140.0 31.2 0.058 486.25 2412.19 0.00
145.0 30.3 0.056 490.16 2498.33 0.00
150.0 295 0.055 493.94 2584.48 0.00
155.0 28.8 0.054 497.59 2670.63 0.00
160.0 28.1 0.052 501.13 2756.78 0.00
165.0 27.4 0.051 504.56 2842.93 0.00
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I Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Hundred Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Drainage Area A3 Post - BLOCK C

Rooftops/Driveway/Landscaped/Hardscaped

Areas - Controlled

Area (A3)= 0.743 ha
"C"= 0.90
AC= 0.669 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.743 0.90
Total 0.743 0.90
Allowable Release Rate= 317.2 L/s
100 Year Design Storm Min. Storage=  12.3 (m°)
A=| 2317.40
B= 11.00
C= 0.836
I=| A/ (td+B)®
() (2) (3) “ (5) (6)
Time Rainfall Storm Runoff Target Total Required
f Released Storage Volume
Intensity Runoff Volume Volume g
(A3 Post) (A3 Post) (A3 Post) (A3 Post)
(min) (mm/hr) (m®ls) (m°) (m?) (m?)
10.0 181.8 0.338 202.63 190.31 12.32
15.0 152.1 0.282 254.25 285.46 0.00
20.0 131.3 0.244 292.64 380.62 0.00
25.0 115.9 0.215 322.81 475.77 0.00
30.0 103.9 0.193 347.47 570.92 0.00
35.0 94.4 0.175 368.20 666.08 0.00
40.0 86.6 0.161 386.02 761.23 0.00
45.0 80.1 0.149 401.61 856.39 0.00
50.0 74.6 0.138 415.45 951.54 0.00
55.0 69.8 0.130 427.86 1046.69 0.00
60.0 65.7 0.122 439.12 1141.85 0.00
65.0 62.0 0.115 449.40 1237.00 0.00
70.0 58.8 0.109 458.87 1332.15 0.00
75.0 55.9 0.104 467.63 1427.31 0.00
80.0 53.4 0.099 475.79 1522.46 0.00
85.0 51.0 0.095 483.42 1617.62 0.00
90.0 48.9 0.091 490.58 1712.77 0.00
95.0 47.0 0.087 497.33 1807.92 0.00
100.0 45.2 0.084 503.72 1903.08 0.00
105.0 43.6 0.081 509.78 1998.23 0.00
110.0 42.1 0.078 515.54 2093.39 0.00
115.0 40.7 0.076 521.04 2188.54 0.00
120.0 394 0.073 526.29 2283.69 0.00
125.0 38.1 0.071 531.32 2378.85 0.00
130.0 37.0 0.069 536.14 2474.00 0.00
135.0 35.9 0.067 540.77 2569.16 0.00
140.0 34.9 0.065 545.24 2664.31 0.00
145.0 34.0 0.063 549.54 2759.46 0.00
150.0 33.1 0.062 553.69 2854.62 0.00
155.0 32.3 0.060 557.70 2949.77 0.00
160.0 31.5 0.058 561.59 3044.93 0.00
165.0 30.7 0.057 565.35 3140.08 0.00
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! Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A4 Pre 0.710 0.88 10
Formula: c Tributary Area ha [+
' | = A/(ty+B) Landsc.Area  0.019 0.25
ABC Constants Hardsc. Area 0.691 0.90
ta Time of concentration Total 0.710 0.88
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A= 646.0 B=6.0 C=0.781
Area Number A C AC Tc ] Q Q
(ha) (min.) (mm/h) (m’ls) (L/s)
A4 Pre 0.710 0.88 0.63 10 74.1 0.129 129.0
Event 5YEAR
A= 1049.5 B= 8.0 C=0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m’/s) (L/s)
A4 Pre 0.710 0.88 0.63 10 103.0 0.179 179.4
Event 10 YEAR
A= 13437 B=19.0 C=0.814
Area Number A C AC Tc ] Q Q
(ha) (min.) (mm/h) (m’ls) (L/s)
A4 Pre 0.710 0.88 0.63 10 122.3 0.213 212.9
Event 25 YEAR
A=1719.5 B=10.0 C=0.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m’/s) (L/s)
A4 Pre 0.710 0.88 0.63 10 146.1 0.254 254.3
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m’/s) (L/s)
A4 Pre 0.710 0.88 0.63 10 164.6 0.287 286.6
Event 100 YEAR
A= 23174 B=11.0 C=0.836
Area Number A C AC Tc ] Q Q
(ha) (min.) (mm/h) (m’ls) (L/s)
A4 Pre 0.710 0.88 0.63 10 181.8 0.317 316.5
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I Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Two Year Storm

Site Flow and Storage Summary
75 Centennial Parkway North

File No. UD22-064

Date: August 2023

Drainage Area A4 Post - BLOCK D

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A4)= 0.710 ha
"C"= 0.90
AC= 0.639 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.710 0.90
Total 0.710 0.90
Allowable Release Rate= 129.0 L/s
2 Year Design Storm Min. Storage= 1.5  (m°)
A= 646.00
B= 6.00
C = 0.781
I=| A/(td+B)°
(1) (2) (3) “) (5) (6)
Time Ramfefll Storm Runoff Target Released Total Re\;a;:t::eStorage
Intensity Runoff Volume Volume
(A4 Post) (A4 Post) (A4 Post) (A4 Post)
(min) (mm/hr) (m?ls) (m®) (m?) (m®)
10.0 741 0.132 78.92 77.40 1.52
15.0 59.9 0.106 95.72 116.09 0.00
20.0 50.7 0.090 108.02 154.79 0.00
25.0 44.2 0.078 117.70 193.49 0.00
30.0 39.3 0.070 125.67 232.19 0.00
35.0 35.5 0.063 132.45 270.89 0.00
40.0 325 0.058 138.37 309.59 0.00
45.0 30.0 0.053 143.61 348.28 0.00
50.0 27.9 0.049 148.33 386.98 0.00
55.0 26.1 0.046 152.62 425.68 0.00
60.0 24.5 0.043 156.56 464.38 0.00
65.0 231 0.041 160.20 503.08 0.00
70.0 21.9 0.039 163.59 541.78 0.00
75.0 20.9 0.037 166.77 580.47 0.00
80.0 19.9 0.035 169.76 619.17 0.00
85.0 19.1 0.034 172.58 657.87 0.00
90.0 18.3 0.032 175.26 696.57 0.00
95.0 17.6 0.031 177.80 735.27 0.00
100.0 16.9 0.030 180.23 773.97 0.00
105.0 16.3 0.029 182.55 812.66 0.00
110.0 15.8 0.028 184.77 851.36 0.00
115.0 15.3 0.027 186.91 890.06 0.00
120.0 14.8 0.026 188.96 928.76 0.00
125.0 14.3 0.025 190.94 967.46 0.00
130.0 13.9 0.025 192.86 1006.15 0.00
135.0 13.5 0.024 194.70 1044.85 0.00
140.0 13.2 0.023 196.49 1083.55 0.00
145.0 12.8 0.023 198.23 1122.25 0.00
150.0 12.5 0.022 199.91 1160.95 0.00
155.0 12.2 0.022 201.55 1199.65 0.00
160.0 11.9 0.021 203.14 1238.34 0.00
165.0 11.6 0.021 204.69 1277.04 0.00
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Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Five Year Storm

Site Flow and Storage Summary
75 Centennial Parkway North

File No. UD22-064

Date: August 2023

Drainage Area A4 Post - BLOCK D

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A4)= 0.710 ha
"C"=0.90
AC= 0.639 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.710 0.90
Total 0.710 0.90
Allowable Release Rate= 179.4 L/s
5 Year Design Storm Min. Storage= 2.1 (m3
A= 1049.50
B= 8.00
C= 0.803
I=| A/(td+B)°
1) (2) (3) “) (5) (6)
Time Ralnfa-ll Storm Runoff Target Released Total Re\;]:lll:t:ieStorage
Intensity Runoff Volume Volume
(A4 Post) (A4 Post) (A4 Post) (A4 Post)
(min) (mm/hr) (m’ls) (m?) (m?) (m?)
10.0 103.0 0.183 109.74 107.62 2.11
15.0 84.6 0.150 135.19 161.43 0.00
20.0 72.3 0.128 153.92 215.25 0.00
25.0 63.3 0.112 168.62 269.06 0.00
30.0 56.5 0.100 180.67 322.87 0.00
35.0 51.2 0.091 190.86 376.68 0.00
40.0 46.9 0.083 199.69 430.49 0.00
45.0 43.3 0.077 207.47 484.30 0.00
50.0 40.3 0.071 214.42 538.12 0.00
55.0 37.7 0.067 220.71 591.93 0.00
60.0 354 0.063 226.45 645.74 0.00
65.0 33.5 0.059 231.74 699.55 0.00
70.0 31.7 0.056 236.63 753.36 0.00
75.0 30.2 0.054 241.20 807.17 0.00
80.0 28.8 0.051 245.47 860.98 0.00
85.0 27.6 0.049 249.49 914.80 0.00
90.0 26.4 0.047 253.29 968.61 0.00
95.0 254 0.045 256.89 1022.42 0.00
100.0 24.4 0.043 260.31 1076.23 0.00
105.0 23.6 0.042 263.57 1130.04 0.00
110.0 22.8 0.040 266.69 1183.85 0.00
115.0 22.0 0.039 269.67 1237.67 0.00
120.0 21.3 0.038 272.54 1291.48 0.00
125.0 20.7 0.037 275.29 1345.29 0.00
130.0 20.1 0.036 277.94 1399.10 0.00
135.0 19.5 0.035 280.50 1452.91 0.00
140.0 19.0 0.034 282.97 1506.72 0.00
145.0 18.5 0.033 285.36 1560.53 0.00
150.0 18.0 0.032 287.67 1614.35 0.00
155.0 17.6 0.031 289.92 1668.16 0.00
160.0 17.1 0.030 292.10 1721.97 0.00
165.0 16.7 0.030 294.22 1775.78 0.00
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Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Ten Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A4 Post - BLOCK D

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A4)= 0.710 ha
"c"= 0.90
AC= 0.639 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.710 0.90
Total 0.710 0.90
Allowable Release Rate= 212.9 L/s
10 Year Design Storm Min. Storage= 2.5 (m3
A=| 1343.70
B= 9.00
C= 0.814
I=| A/(td+B)°
1) (2) (3) “4) (5) (6)
Time Ralnfa-ll Storm Runoff Target Released Total Re\?:lll:i:ieStorage
Intensity Runoff Volume Volume
(A4 Post) (A4 Post) (A4 Post) (A4 Post)
(min) (mm/hr) (m’ls) (m?) (m?) (m?)
10.0 122.3 0.217 130.24 127.73 2.51
15.0 1011 0.179 161.53 191.60 0.00
20.0 86.7 0.154 184.62 255.47 0.00
25.0 76.2 0.135 202.75 319.33 0.00
30.0 68.1 0.121 217.59 383.20 0.00
35.0 61.7 0.110 230.12 447.07 0.00
40.0 56.6 0.100 240.93 510.93 0.00
45.0 52.3 0.093 250.44 574.80 0.00
50.0 48.6 0.086 258.91 638.67 0.00
55.0 455 0.081 266.55 702.53 0.00
60.0 42.8 0.076 273.51 766.40 0.00
65.0 40.4 0.072 279.91 830.27 0.00
70.0 38.3 0.068 285.81 894.13 0.00
75.0 36.5 0.065 291.31 958.00 0.00
80.0 34.8 0.062 296.44 1021.87 0.00
85.0 33.3 0.059 301.26 1085.73 0.00
90.0 31.9 0.057 305.81 1149.60 0.00
95.0 30.7 0.054 310.11 1213.46 0.00
100.0 295 0.052 314.19 1277.33 0.00
105.0 28.4 0.050 318.07 1341.20 0.00
110.0 275 0.049 321.77 1405.06 0.00
115.0 26.6 0.047 325.32 1468.93 0.00
120.0 25.7 0.046 328.71 1532.80 0.00
125.0 24.9 0.044 331.97 1596.66 0.00
130.0 242 0.043 335.11 1660.53 0.00
135.0 235 0.042 338.13 1724.40 0.00
140.0 22.9 0.041 341.04 1788.26 0.00
145.0 223 0.040 343.86 1852.13 0.00
150.0 21.7 0.039 346.58 1916.00 0.00
155.0 21.2 0.038 349.22 1979.86 0.00
160.0 20.6 0.037 351.78 2043.73 0.00
165.0 20.2 0.036 354.27 2107.60 0.00
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Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Twenty Five Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A4 Post - BLOCK D

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A4)= 0.710 ha
"c"= 0.90
AC= 0.639 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.710 0.90
Total 0.710 0.90
Allowable Release Rate= 254.3 L/s
25 Year Design Storm Min. Storage= 3.0 (m3
A=l 1719.50
B= 10.00
C= 0.823
I=| A/(td+B)°
1) (2) (3) “) (5) (6)
Time Ralnfa-ll Storm Runoff Target Released Total Re\;a;:t::eStorage
Intensity Runoff Volume Volume
(A4 Post) (A4 Post) (A4 Post) (A4 Post)
(min) (mm/hr) (m’ls) (m?) (m®) (m?)
10.0 146.1 0.259 155.60 152.60 3.00
15.0 121.6 0.216 194.24 228.90 0.00
20.0 104.6 0.186 222.90 305.20 0.00
25.0 92.2 0.164 245.43 381.51 0.00
30.0 82.6 0.147 263.86 457.81 0.00
35.0 75.0 0.133 279.40 534.11 0.00
40.0 68.7 0.122 292.79 610.41 0.00
45.0 63.5 0.113 304.54 686.71 0.00
50.0 59.2 0.105 314.99 763.01 0.00
55.0 55.4 0.098 324.40 839.31 0.00
60.0 52.1 0.092 332.96 915.61 0.00
65.0 49.2 0.087 340.79 991.92 0.00
70.0 46.7 0.083 348.02 1068.22 0.00
75.0 44 4 0.079 354.73 1144.52 0.00
80.0 424 0.075 360.99 1220.82 0.00
85.0 40.5 0.072 366.86 1297.12 0.00
90.0 38.9 0.069 372.39 1373.42 0.00
95.0 37.3 0.066 377.60 1449.72 0.00
100.0 35.9 0.064 382.55 1526.02 0.00
105.0 34.6 0.061 387.25 1602.32 0.00
110.0 33.4 0.059 391.72 1678.63 0.00
115.0 32.3 0.057 396.00 1754.93 0.00
120.0 31.3 0.056 400.09 1831.23 0.00
125.0 30.3 0.054 404.01 1907.53 0.00
130.0 295 0.052 407.79 1983.83 0.00
135.0 28.6 0.051 411.41 2060.13 0.00
140.0 27.8 0.049 414.91 2136.43 0.00
145.0 27.1 0.048 418.29 2212.73 0.00
150.0 26.4 0.047 421.55 2289.03 0.00
155.0 25.7 0.046 424.71 2365.34 0.00
160.0 25.1 0.045 427.77 2441.64 0.00
165.0 24.5 0.044 430.74 2517.94 0.00
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Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Fifty Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A4 Post - BLOCK D

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A4)= 0.710 ha
"c"= 0.90
AC= 0.639 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.710 0.90
Total 0.710 0.90
Allowable Release Rate= 286.6 L/s
50 Year Design Storm Min. Storage= 3.4 (m3
A= 1954.80
B= 10.00
C= 0.826
I=| A/(td+B)°
1) (2) (3) “) (5) (6)
Time Ralnfa-ll Storm Runoff Target Released Total Re\;a;:t::eStorage
Intensity Runoff Volume Volume
(A4 Post) (A4 Post) (A4 Post) (A4 Post)
(min) (mm/hr) (m’ls) (m?) (m®) (m?)
10.0 164.6 0.292 175.31 171.93 3.38
15.0 136.9 0.243 218.70 257.90 0.00
20.0 117.8 0.209 250.83 343.87 0.00
25.0 103.7 0.184 276.05 429.83 0.00
30.0 92.9 0.165 296.67 515.80 0.00
35.0 84.2 0.150 314.03 601.76 0.00
40.0 77.2 0.137 328.97 687.73 0.00
45.0 714 0.127 342.08 773.70 0.00
50.0 66.4 0.118 353.73 859.66 0.00
55.0 62.2 0.110 364.21 945.63 0.00
60.0 58.5 0.104 373.73 1031.60 0.00
65.0 55.2 0.098 382.44 1117.56 0.00
70.0 52.4 0.093 390.48 1203.53 0.00
75.0 49.8 0.088 397.94 1289.49 0.00
80.0 475 0.084 404.89 1375.46 0.00
85.0 454 0.081 411.41 1461.43 0.00
90.0 43.6 0.077 417.54 1547.39 0.00
95.0 41.8 0.074 423.32 1633.36 0.00
100.0 40.3 0.071 428.81 1719.33 0.00
105.0 38.8 0.069 434.02 1805.29 0.00
110.0 375 0.067 438.98 1891.26 0.00
115.0 36.2 0.064 443.71 1977.22 0.00
120.0 35.1 0.062 448.25 2063.19 0.00
125.0 34.0 0.060 452.59 2149.16 0.00
130.0 33.0 0.059 456.77 2235.12 0.00
135.0 32.0 0.057 460.78 2321.09 0.00
140.0 31.2 0.055 464.65 2407.06 0.00
145.0 30.3 0.054 468.39 2493.02 0.00
150.0 295 0.052 472.00 2578.99 0.00
155.0 28.8 0.051 475.49 2664.96 0.00
160.0 28.1 0.050 478.87 2750.92 0.00
165.0 27.4 0.049 482.15 2836.89 0.00
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Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Hundred Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Drainage Area A4 Post - BLOCK D

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A4)= 0.710 ha
"c"= 0.90
AC= 0.639 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.710 0.90
Total 0.710 0.90
Allowable Release Rate= 316.5 L/s
100 Year Design Storm Min. Storage= 3.7 (m3
A=| 2317.40
B= 11.00
C= 0.836
I=| A/(td+B)°
1) (2) (3) “) () (6)
Time Rainfall Storm Runoff R:ﬁ:g:;d Total Required Storage
Intensity Runoff Volume Volume Volume
(A4 Post) (A4 Post) (A4 Post) (A4 Post)
(min) (mm/hr) (m’ls) (m?) (m®) (m?)
10.0 181.8 0.323 193.63 189.90 3.73
15.0 152.1 0.270 242.95 284.85 0.00
20.0 131.3 0.233 279.64 379.81 0.00
25.0 115.9 0.206 308.48 474.76 0.00
30.0 103.9 0.184 332.04 569.71 0.00
35.0 94.4 0.168 351.85 664.66 0.00
40.0 86.6 0.154 368.88 759.61 0.00
45.0 80.1 0.142 383.78 854.56 0.00
50.0 74.6 0.132 396.99 949.52 0.00
55.0 69.8 0.124 408.86 1044.47 0.00
60.0 65.7 0.117 419.61 1139.42 0.00
65.0 62.0 0.110 429.44 1234.37 0.00
70.0 58.8 0.104 438.49 1329.32 0.00
75.0 55.9 0.099 446.86 1424 .27 0.00
80.0 53.4 0.095 454.66 1519.23 0.00
85.0 51.0 0.091 461.95 1614.18 0.00
90.0 48.9 0.087 468.79 1709.13 0.00
95.0 47.0 0.083 475.25 1804.08 0.00
100.0 45.2 0.080 481.35 1899.03 0.00
105.0 43.6 0.077 487.14 1993.98 0.00
110.0 42.1 0.075 492.65 2088.94 0.00
115.0 40.7 0.072 497.90 2183.89 0.00
120.0 39.4 0.070 502.91 2278.84 0.00
125.0 38.1 0.068 507.72 2373.79 0.00
130.0 37.0 0.066 512.33 2468.74 0.00
135.0 35.9 0.064 516.76 2563.69 0.00
140.0 34.9 0.062 521.02 2658.65 0.00
145.0 34.0 0.060 525.13 2753.60 0.00
150.0 33.1 0.059 529.10 2848.55 0.00
155.0 32.3 0.057 532.93 2943.50 0.00
160.0 31.5 0.056 536.64 3038.45 0.00
165.0 30.7 0.055 540.24 3133.40 0.00
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Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A5 Pre 0.761 0.90 10
Formula: c Tributary Area ha C
: I = A/(t4+B) Landsc.Area  0.005 0.25
AB,C Constants Hardsc. Area 0.756 0.90
ty Time of concentration Total 0.761 0.90
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A =646.0 B=6.0 C=0.781
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A5 Pre 0.761 0.90 0.68 10 741 0.140 140.3
Event 5 YEAR
A = 1049.5 B=8.0 C =0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A5 Pre 0.761 0.90 0.68 10 103.0 0.195 195.1
Event 10 YEAR
A= 13437 B=9.0 C=0.814
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A5 Pre 0.761 0.90 0.68 10 122.3 0.232 231.5
Event 25 YEAR
A=1719.5 B=10.0 C=10.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A5 Pre 0.761 0.90 0.68 10 146.1 0.277 276.6
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A5 Pre 0.761 0.90 0.68 10 164.6 0.312 311.6
Event 100 YEAR
A=23174 B=11.0 C =0.836
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A5 Pre 0.761 0.90 0.68 10 181.8 0.344 344.2
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Modified Rational Method -Two Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A5 Post - BLOCK E

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A5)= 0.761 ha
"C"=0.90

AC= 0.685 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.761 0.90
Total 0.761 0.90
Allowable Release Rate= 140.3 L/s
2 Year Design Storm Min. Storage= 0.4 (m®)
A=[ 646.00
B= 6.00
C= 0.781
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?;::esmrage
Intensity Runoff Volume Volume
(A5 Post) (A5 Post) (A5 Post) (A5 Post)
(min) (mm/hr) (m¥s) (m®) (m°) (m?)
10.0 74.1 0.141 84.58 84.17 0.42
15.0 59.9 0.114 102.60 126.25 0.00
20.0 50.7 0.096 115.78 168.34 0.00
25.0 44.2 0.084 126.15 210.42 0.00
30.0 39.3 0.075 134.70 252.50 0.00
35.0 35.5 0.068 141.97 294.59 0.00
40.0 32.5 0.062 148.30 336.67 0.00
45.0 30.0 0.057 153.92 378.76 0.00
50.0 27.9 0.053 158.98 420.84 0.00
55.0 26.1 0.050 163.58 462.92 0.00
60.0 24.5 0.047 167.80 505.01 0.00
65.0 23.1 0.044 171.71 547.09 0.00
70.0 21.9 0.042 175.34 589.17 0.00
75.0 20.9 0.040 178.75 631.26 0.00
80.0 19.9 0.038 181.95 673.34 0.00
85.0 19.1 0.036 184.98 715.43 0.00
90.0 18.3 0.035 187.84 757.51 0.00
95.0 17.6 0.033 190.57 799.59 0.00
100.0 16.9 0.032 193.17 841.68 0.00
105.0 16.3 0.031 195.66 883.76 0.00
110.0 15.8 0.030 198.04 925.85 0.00
115.0 15.3 0.029 200.33 967.93 0.00
120.0 14.8 0.028 202.54 1010.01 0.00
125.0 14.3 0.027 204.66 1052.10 0.00
130.0 13.9 0.027 206.71 1094.18 0.00
135.0 13.5 0.026 208.69 1136.27 0.00
140.0 13.2 0.025 210.61 1178.35 0.00
145.0 12.8 0.024 212.47 1220.43 0.00
150.0 12.5 0.024 214.27 1262.52 0.00
155.0 12.2 0.023 216.03 1304.60 0.00
160.0 11.9 0.023 217.73 1346.68 0.00
165.0 11.6 0.022 219.39 1388.77 0.00
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Modified Rational Method -Five Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A5 Post - BLOCK E

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A5)= 0.761 ha
"C"=0.90

AC= 0.685 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.761 0.90
Total 0.761 0.90
Allowable Release Rate= 195.1 L/s
5 Year Design Storm Min. Storage= 0.6 (m3
A=[ 1049.50
B= 8.00
C= 0.803
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?;::eswrage
Intensity Runoff Volume Volume
(A5 Post) (A5 Post) (A5 Post) (A5 Post)
(min) (mm/hr) (m%s) (m®) (m°) (m?)
10.0 103.0 0.196 117.62 117.04 0.58
15.0 84.6 0.161 144.90 175.56 0.00
20.0 72.3 0.137 164.98 234.08 0.00
25.0 63.3 0.120 180.73 292.60 0.00
30.0 56.5 0.108 193.65 351.12 0.00
35.0 51.2 0.097 204.57 409.64 0.00
40.0 46.9 0.089 214.03 468.16 0.00
45.0 43.3 0.082 222.37 526.67 0.00
50.0 40.3 0.077 229.82 585.19 0.00
55.0 37.7 0.072 236.57 643.71 0.00
60.0 354 0.067 242.72 702.23 0.00
65.0 335 0.064 248.38 760.75 0.00
70.0 31.7 0.060 253.63 819.27 0.00
75.0 30.2 0.057 258.52 877.79 0.00
80.0 28.8 0.055 263.10 936.31 0.00
85.0 27.6 0.052 267.41 994.83 0.00
90.0 26.4 0.050 271.49 1053.35 0.00
95.0 25.4 0.048 275.34 1111.87 0.00
100.0 24.4 0.047 279.01 1170.39 0.00
105.0 23.6 0.045 282.50 1228.91 0.00
110.0 22.8 0.043 285.84 1287.43 0.00
115.0 22.0 0.042 289.04 1345.95 0.00
120.0 21.3 0.041 292.11 1404 .47 0.00
125.0 20.7 0.039 295.06 1462.98 0.00
130.0 20.1 0.038 297.91 1521.50 0.00
135.0 19.5 0.037 300.65 1580.02 0.00
140.0 19.0 0.036 303.30 1638.54 0.00
145.0 18.5 0.035 305.86 1697.06 0.00
150.0 18.0 0.034 308.34 1755.58 0.00
155.0 17.6 0.033 310.74 1814.10 0.00
160.0 171 0.033 313.08 1872.62 0.00
165.0 16.7 0.032 315.35 1931.14 0.00
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Modified Rational Method -Ten Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North

LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

File No. UD22-064
Date: August 2023

10 Year Design Storm

Drainage Area A5 Post - BLOCK E

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A5)= 0.761 ha
"C"= 0.90
AC= 0.685
Tc= 10.0 min
Time Increment= 5.0 min

Allowable Release Rate= 231.5 L/s
Min. Storage= 0.7 (m®)

Tributary Area ha C
Landsc. Area 0.000 0.25
Hardsc. Area 0.761 0.90

Total 0.761 0.90

A=| 1343.70

B = 9.00

C= 0.814

I=| A/ (td+B)°
()] (2) (3 “) (5) (6)
Time Rainfall Storm Runoff Total Required Storage
) Target Released Volume
Intensity Runoff Volume Volume
(A5 Post) (A5 Post) (A5 Post) (A5 Post)

(min) (mm/hr) (m¥s) (m®) (m?®) (m®)
10.0 122.3 0.233 139.60 138.91 0.69
15.0 101.1 0.192 173.13 208.36 0.00
20.0 86.7 0.165 197.89 277.82 0.00
25.0 76.2 0.145 217.32 347.27 0.00
30.0 68.1 0.130 233.22 416.72 0.00
35.0 61.7 0.117 246.65 486.18 0.00
40.0 56.6 0.108 258.24 555.63 0.00
45.0 52.3 0.099 268.42 625.09 0.00
50.0 48.6 0.093 277.51 694.54 0.00
55.0 45.5 0.087 285.70 764.00 0.00
60.0 42.8 0.081 293.16 833.45 0.00
65.0 40.4 0.077 300.01 902.90 0.00
70.0 38.3 0.073 306.34 972.36 0.00
75.0 36.5 0.069 312.23 1041.81 0.00
80.0 34.8 0.066 317.73 1111.27 0.00
85.0 33.3 0.063 322.90 1180.72 0.00
90.0 31.9 0.061 327.77 1250.17 0.00
95.0 30.7 0.058 332.38 1319.63 0.00
100.0 29.5 0.056 336.75 1389.08 0.00
105.0 28.4 0.054 340.92 1458.54 0.00
110.0 27.5 0.052 344.89 1527.99 0.00
115.0 26.6 0.051 348.68 1597.44 0.00
120.0 25.7 0.049 352.32 1666.90 0.00
125.0 24.9 0.047 355.82 1736.35 0.00
130.0 24.2 0.046 359.18 1805.81 0.00
135.0 23.5 0.045 362.41 1875.26 0.00
140.0 22.9 0.044 365.54 1944.72 0.00
145.0 223 0.042 368.56 2014.17 0.00
150.0 21.7 0.041 371.48 2083.62 0.00
155.0 21.2 0.040 374.31 2153.08 0.00
160.0 20.6 0.039 377.05 2222.53 0.00
165.0 20.2 0.038 379.71 2291.99 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Twenty Five Year Storm
Site Flow and Storage Summary

75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A5 Post - BLOCK E

Rooftops/Driveway/Landscaped/Hardscaped

Areas - Controlled

Area (A5)= 0.761 ha
"c"= 0.90
AC= 0.685 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.761 0.90
Total 0.761 0.90
Allowable Release Rate= 276.6 L/s
25 Year Design Storm Min. Storage= 0.8 (m3
A=| 1719.50
B= 10.00
C= 0.823
I=| A/ (td+B)°
()] 2) 3 “) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\;q;::ieStorage
Intensity Runoff Volume Volume
(A5 Post) (A5 Post) (A5 Post) (A5 Post)
(min) (mm/hr) (m®/s) (m?) (m°) (m?)
10.0 146.1 0.278 166.77 165.95 0.82
15.0 121.6 0.231 208.19 248.93 0.00
20.0 104.6 0.199 238.91 331.91 0.00
25.0 92.2 0.175 263.06 414.88 0.00
30.0 82.6 0.157 282.82 497.86 0.00
35.0 75.0 0.143 299.47 580.84 0.00
40.0 68.7 0.131 313.82 663.81 0.00
45.0 63.5 0.121 326.42 746.79 0.00
50.0 59.2 0.113 337.62 829.77 0.00
55.0 55.4 0.105 347.71 912.74 0.00
60.0 52.1 0.099 356.87 995.72 0.00
65.0 49.2 0.094 365.27 1078.70 0.00
70.0 46.7 0.089 373.02 1161.67 0.00
75.0 44 4 0.084 380.21 1244.65 0.00
80.0 42.4 0.081 386.92 1327.63 0.00
85.0 40.5 0.077 393.22 1410.60 0.00
90.0 38.9 0.074 399.14 1493.58 0.00
95.0 37.3 0.071 404.73 1576.56 0.00
100.0 35.9 0.068 410.03 1659.53 0.00
105.0 34.6 0.066 415.06 1742.51 0.00
110.0 334 0.064 419.86 1825.48 0.00
115.0 323 0.062 424.44 1908.46 0.00
120.0 31.3 0.060 428.83 1991.44 0.00
125.0 30.3 0.058 433.04 2074.41 0.00
130.0 29.5 0.056 437.08 2157.39 0.00
135.0 28.6 0.054 440.97 2240.37 0.00
140.0 27.8 0.053 444.72 2323.34 0.00
145.0 271 0.052 448.34 2406.32 0.00
150.0 26.4 0.050 451.83 2489.30 0.00
155.0 25.7 0.049 455.22 2572.27 0.00
160.0 251 0.048 458.50 2655.25 0.00
165.0 24.5 0.047 461.68 2738.23 0.00

Appendix C




LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Fifty Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A5 Post - BLOCK E

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled

Area (A5)= 0.761 ha
"C"= 0.90
AC= 0.685 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.761 0.90
Total 0.761 0.90
Allowable Release Rate= 311.6 L/s
50 Year Design Storm Min. Storage= 0.9  (m®)
A=| 1954.80
B= 10.00
C= 0.826
I=| A/ (td+B)®
() (2) (3) 4 () (6)
Time Rainfall Storm Runoff Total Required
] Target Released Storage Volume
Intensity Runoff Volume Volume
(A5 Post) (A5 Post) (A5 Post) (A5 Post)
(min) (mmihr) (m°ls) (m’) (m°) (m°)
10.0 164.6 0.313 187.90 186.97 0.93
15.0 136.9 0.260 234.41 280.46 0.00
20.0 117.8 0.224 268.85 373.95 0.00
25.0 103.7 0.197 295.88 467.44 0.00
30.0 92.9 0.177 317.98 560.92 0.00
35.0 84.2 0.160 336.58 654.41 0.00
40.0 77.2 0.147 352.61 747.90 0.00
45.0 71.4 0.136 366.65 841.39 0.00
50.0 66.4 0.126 379.14 934.87 0.00
55.0 62.2 0.118 390.37 1028.36 0.00
60.0 58.5 0.111 400.57 1121.85 0.00
65.0 55.2 0.105 409.91 1215.33 0.00
70.0 52.4 0.100 418.53 1308.82 0.00
75.0 49.8 0.095 426.52 1402.31 0.00
80.0 47.5 0.090 433.97 1495.80 0.00
85.0 45.4 0.086 440.96 1589.28 0.00
90.0 43.6 0.083 447.53 1682.77 0.00
95.0 41.8 0.080 453.73 1776.26 0.00
100.0 40.3 0.077 459.61 1869.75 0.00
105.0 38.8 0.074 465.19 1963.23 0.00
110.0 375 0.071 470.51 2056.72 0.00
115.0 36.2 0.069 475.59 2150.21 0.00
120.0 35.1 0.067 480.44 2243.70 0.00
125.0 34.0 0.065 485.10 2337.18 0.00
130.0 33.0 0.063 489.58 2430.67 0.00
135.0 32.0 0.061 493.88 2524.16 0.00
140.0 31.2 0.059 498.03 2617.64 0.00
145.0 30.3 0.058 502.03 2711.13 0.00
150.0 29.5 0.056 505.90 2804.62 0.00
155.0 28.8 0.055 509.65 2898.11 0.00
160.0 28.1 0.053 513.27 2991.59 0.00
165.0 27.4 0.052 516.79 3085.08 0.00
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Modified Rational Method - Hundred Year Storm
I I I L — h Site Flow and Storage Summary
I t os 75 Centennial Parkway North
File No. UD22-064

Date: August 2023
Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A5 Post - BLOCK E
Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A5)= 0.761 ha
"C"= 0.90
AC= 0.685 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.761 0.90
Total 0.761 0.90
Allowable Release Rate= 344.2 L/s
100 Year Design Storm Min. Storage= 1.0 (m®)
A=| 2317.40
B= 11.00
C= 0.836
I=| A/ (td+B)°
)] 2) 3 “4) (5) (6)
Time Rainfall Storm Runoff Target Total Required
; Released Storage Volume
Intensity Runoff Volume Volume g
(A5 Post) (A5 Post) (A5 Post) (A5 Post)
(min) (mm/hr) (m®ls) (m°) (m°) (m?)
10.0 181.8 0.346 207.54 206.52 1.02
15.0 152.1 0.289 260.41 309.78 0.00
20.0 131.3 0.250 299.73 413.03 0.00
25.0 115.9 0.220 330.63 516.29 0.00
30.0 103.9 0.198 355.89 619.55 0.00
35.0 94.4 0.180 377.12 722.81 0.00
40.0 86.6 0.165 395.37 826.07 0.00
45.0 80.1 0.152 411.34 929.33 0.00
50.0 74.6 0.142 425.51 1032.59 0.00
55.0 69.8 0.133 438.23 1135.85 0.00
60.0 65.7 0.125 449.76 1239.10 0.00
65.0 62.0 0.118 460.29 1342.36 0.00
70.0 58.8 0.112 469.98 1445.62 0.00
75.0 55.9 0.106 478.96 1548.88 0.00
80.0 53.4 0.102 487.31 1652.14 0.00
85.0 51.0 0.097 495.13 1755.40 0.00
90.0 48.9 0.093 502.47 1858.66 0.00
95.0 47.0 0.089 509.38 1961.92 0.00
100.0 45.2 0.086 515.93 2065.17 0.00
105.0 43.6 0.083 522.13 2168.43 0.00
110.0 421 0.080 528.03 2271.69 0.00
115.0 40.7 0.077 533.66 2374.95 0.00
120.0 394 0.075 539.04 2478.21 0.00
125.0 38.1 0.073 544.19 2581.47 0.00
130.0 37.0 0.070 549.13 2684.73 0.00
135.0 35.9 0.068 553.87 2787.99 0.00
140.0 34.9 0.066 558.44 2891.24 0.00
145.0 34.0 0.065 562.85 2994.50 0.00
150.0 33.1 0.063 567.10 3097.76 0.00
155.0 323 0.061 571.21 3201.02 0.00
160.0 315 0.060 575.19 3304.28 0.00
165.0 30.7 0.058 579.04 3407.54 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A6 Pre 0.491 0.90 10
Formula: c Tributary Area ha C
: I = A/(t4+B) Landsc.Area  0.000 0.25
AB,C Constants Hardsc. Area 0.491 0.90
ty Time of concentration Total 0.491 0.90
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A =646.0 B=6.0 C=0.781
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A6 Pre 0.491 0.90 0.44 10 741 0.091 91.0
Event 5 YEAR
A = 1049.5 B=8.0 C =0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A6 Pre 0.491 0.90 0.44 10 103.0 0.126 126.5
Event 10 YEAR
A= 13437 B=9.0 C=0.814
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A6 Pre 0.491 0.90 0.44 10 122.3 0.150 150.1
Event 25 YEAR
A=1719.5 B=10.0 C=10.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A6 Pre 0.491 0.90 0.44 10 146.1 0.179 179.3
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A6 Pre 0.491 0.90 0.44 10 164.6 0.202 202.1
Event 100 YEAR
A=23174 B=11.0 C =0.836
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A6 Pre 0.491 0.90 0.44 10 181.8 0.223 223.2
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Modified Rational Method -Two Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A6 Post - BLOCK F

Parkland Area

Area (A6) = 0.491 ha
"C"= 0.25
AC= 0.123 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.491 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.491 0.25
Allowable Release Rate=  91.0 L/s
2 Year Design Storm Min. Storage= 0.0 (m®)
A=[ 646.00
B= 6.00
C= 0.781
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\jl;:‘:':iesmrage
Intensity Runoff Volume Volume
(A6 Post) (A6 Post) (A6 Post) (A6 Post)
(min) (mm/hr) (m¥s) (m®) (m°) (m?)
10.0 74.1 0.025 15.16 54.57 0.00
15.0 59.9 0.020 18.39 81.86 0.00
20.0 50.7 0.017 20.75 109.15 0.00
25.0 44.2 0.015 22.61 136.44 0.00
30.0 39.3 0.013 24.14 163.72 0.00
35.0 35.5 0.012 25.44 191.01 0.00
40.0 32.5 0.011 26.58 218.30 0.00
45.0 30.0 0.010 27.59 245.58 0.00
50.0 27.9 0.009 28.49 272.87 0.00
55.0 26.1 0.009 29.32 300.16 0.00
60.0 24.5 0.008 30.07 327.45 0.00
65.0 231 0.008 30.77 354.73 0.00
70.0 21.9 0.007 31.43 382.02 0.00
75.0 20.9 0.007 32.04 409.31 0.00
80.0 19.9 0.007 32.61 436.59 0.00
85.0 19.1 0.007 33.15 463.88 0.00
90.0 18.3 0.006 33.67 491.17 0.00
95.0 17.6 0.006 34.15 518.46 0.00
100.0 16.9 0.006 34.62 545.74 0.00
105.0 16.3 0.006 35.07 573.03 0.00
110.0 15.8 0.005 35.49 600.32 0.00
115.0 15.3 0.005 35.90 627.60 0.00
120.0 14.8 0.005 36.30 654.89 0.00
125.0 143 0.005 36.68 682.18 0.00
130.0 13.9 0.005 37.05 709.46 0.00
135.0 13.5 0.005 37.40 736.75 0.00
140.0 13.2 0.004 37.75 764.04 0.00
145.0 12.8 0.004 38.08 791.33 0.00
150.0 12.5 0.004 38.40 818.61 0.00
155.0 12.2 0.004 38.72 845.90 0.00
160.0 11.9 0.004 39.02 873.19 0.00
165.0 11.6 0.004 39.32 900.47 0.00
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Modified Rational Method -Five Year Storm
Site Flow and Storage Summary

Ui
L L I t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A6 Post - BLOCK F

Parkland Area

Area (A6) = 0.491 ha
"C"= 0.25
AC= 0.123 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.491 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.491 0.25
Allowable Release Rate= 126.5 L/s
5 Year Design Storm Min. Storage= 0.0 (m3
1049.50
8.00
0.803
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?;::eswrage
Intensity Runoff Volume Volume
(A6 Post) (A6 Post) (A6 Post) (A6 Post)
(min) (mm/hr) (m%s) (m®) (m°) (m?)
10.0 103.0 0.035 21.08 75.89 0.00
15.0 84.6 0.029 25.97 113.83 0.00
20.0 72.3 0.025 29.57 151.78 0.00
25.0 63.3 0.022 32.39 189.72 0.00
30.0 56.5 0.019 34.71 227.66 0.00
35.0 51.2 0.017 36.66 265.61 0.00
40.0 46.9 0.016 38.36 303.55 0.00
45.0 43.3 0.015 39.85 341.49 0.00
50.0 40.3 0.014 41.19 379.44 0.00
55.0 37.7 0.013 42.40 417.38 0.00
60.0 354 0.012 43.50 455.33 0.00
65.0 335 0.011 44.52 493.27 0.00
70.0 31.7 0.011 45.46 531.21 0.00
75.0 30.2 0.010 46.33 569.16 0.00
80.0 28.8 0.010 47.15 607.10 0.00
85.0 27.6 0.009 47.93 645.05 0.00
90.0 26.4 0.009 48.66 682.99 0.00
95.0 25.4 0.009 49.35 720.93 0.00
100.0 24.4 0.008 50.00 758.88 0.00
105.0 23.6 0.008 50.63 796.82 0.00
110.0 22.8 0.008 51.23 834.76 0.00
115.0 22.0 0.008 51.80 872.71 0.00
120.0 21.3 0.007 52.35 910.65 0.00
125.0 20.7 0.007 52.88 948.60 0.00
130.0 201 0.007 53.39 986.54 0.00
135.0 19.5 0.007 53.88 1024.48 0.00
140.0 19.0 0.006 54.36 1062.43 0.00
145.0 18.5 0.006 54.82 1100.37 0.00
150.0 18.0 0.006 55.26 1138.32 0.00
155.0 17.6 0.006 55.69 1176.26 0.00
160.0 17.1 0.006 56.11 1214.20 0.00
165.0 16.7 0.006 56.52 1252.15 0.00
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Modified Rational Method -Ten Year Storm

l l R Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A6 Post - BLOCK F

Parkland Area
Area (A6) = 0.491 ha

"C"= 0.25
AC= 0.123 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.491 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.491 0.25
Allowable Release Rate= 150.1 L/s
10 Year Design Storm Min. Storage= 0.0 (m®)
A=| 1343.70
B= 9.00
C = 0.814
I=| A/ (td+B)°
()] (2) (3 4 (5) (6)
Time Rainfall Storm Runoff Total Required Storage
) Target Released Volume
Intensity Runoff Volume Volume
(A6 Post) (A6 Post) (A6 Post) (A6 Post)
(min) (mm/hr) (m¥s) (m®) (m?®) (m®)
10.0 122.3 0.042 25.02 90.07 0.00
15.0 101.1 0.034 31.03 135.10 0.00
20.0 86.7 0.030 35.47 180.14 0.00
25.0 76.2 0.026 38.95 225.17 0.00
30.0 68.1 0.023 41.80 270.20 0.00
35.0 61.7 0.021 44.20 315.24 0.00
40.0 56.6 0.019 46.28 360.27 0.00
45.0 52.3 0.018 48.11 405.31 0.00
50.0 48.6 0.017 49.74 450.34 0.00
55.0 455 0.016 51.20 495.37 0.00
60.0 42.8 0.015 52.54 540.41 0.00
65.0 40.4 0.014 53.77 585.44 0.00
70.0 38.3 0.013 54.90 630.47 0.00
75.0 36.5 0.012 55.96 675.51 0.00
80.0 34.8 0.012 56.95 720.54 0.00
85.0 33.3 0.011 57.87 765.58 0.00
90.0 31.9 0.011 58.74 810.61 0.00
95.0 30.7 0.010 59.57 855.64 0.00
100.0 29.5 0.010 60.35 900.68 0.00
105.0 28.4 0.010 61.10 945.71 0.00
110.0 27.5 0.009 61.81 990.75 0.00
115.0 26.6 0.009 62.49 1035.78 0.00
120.0 25.7 0.009 63.14 1080.81 0.00
125.0 24.9 0.009 63.77 1125.85 0.00
130.0 24.2 0.008 64.37 1170.88 0.00
135.0 23.5 0.008 64.95 1215.92 0.00
140.0 22.9 0.008 65.51 1260.95 0.00
145.0 22.3 0.008 66.05 1305.98 0.00
150.0 21.7 0.007 66.58 1351.02 0.00
155.0 21.2 0.007 67.08 1396.05 0.00
160.0 20.6 0.007 67.58 1441.09 0.00
165.0 20.2 0.007 68.05 1486.12 0.00
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LI Lithos

Modified Rational Method -Twenty Five Year Storm

75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Site Flow and Storage Summary

Drainage Area A6 Post - BLOCK F

Parkland Area
Area (A6) = 0.491 ha

"C"= 0.25
AC= 0.123 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.491 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.491 0.25
Allowable Release Rate= 179.3 L/s
25 Year Design Storm Min. Storage= 0.0 (m3
A=| 1719.50
B= 10.00
C= 0.823
I=| A/ (td+B)°
)] 2) 3 4) (5) (6)
Time Rainfall Storm Runoff R;a;::: d Total Required Storage
Intensity Runoff Volume Volume Volume
(A6 Post) (A6 Post) (A6 Post) (A6 Post)
(min) (mm/hr) (m®/s) (m?) (m°) (m?)
10.0 146.1 0.050 29.89 107.60 0.00
15.0 121.6 0.041 37.31 161.41 0.00
20.0 104.6 0.036 42.82 215.21 0.00
25.0 92.2 0.031 47.15 269.01 0.00
30.0 82.6 0.028 50.69 322.81 0.00
35.0 75.0 0.026 53.67 376.61 0.00
40.0 68.7 0.023 56.24 430.41 0.00
45.0 63.5 0.022 58.50 484.22 0.00
50.0 59.2 0.020 60.51 538.02 0.00
55.0 55.4 0.019 62.32 591.82 0.00
60.0 52.1 0.018 63.96 645.62 0.00
65.0 49.2 0.017 65.47 699.42 0.00
70.0 46.7 0.016 66.85 753.23 0.00
75.0 44 4 0.015 68.14 807.03 0.00
80.0 42.4 0.014 69.35 860.83 0.00
85.0 40.5 0.014 70.47 914.63 0.00
90.0 38.9 0.013 71.53 968.43 0.00
95.0 37.3 0.013 72.54 1022.24 0.00
100.0 35.9 0.012 73.49 1076.04 0.00
105.0 34.6 0.012 74.39 1129.84 0.00
110.0 334 0.011 75.25 1183.64 0.00
115.0 32.3 0.011 76.07 1237.44 0.00
120.0 31.3 0.011 76.86 1291.24 0.00
125.0 30.3 0.010 77.61 1345.05 0.00
130.0 29.5 0.010 78.33 1398.85 0.00
135.0 28.6 0.010 79.03 1452.65 0.00
140.0 27.8 0.009 79.70 1506.45 0.00
145.0 271 0.009 80.35 1560.25 0.00
150.0 26.4 0.009 80.98 1614.06 0.00
155.0 25.7 0.009 81.59 1667.86 0.00
160.0 25.1 0.009 82.17 1721.66 0.00
165.0 24.5 0.008 82.74 1775.46 0.00
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Modified Rational Method - Fifty Year Storm
Site Flow and Storage Summary

1L
L I t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A6 Post - BLOCK F

Parkland Area
Area (A6) = 0.491 ha

"C"= 0.25
AC= 0.123 Tributary Area ha (o
Tc= 10.0 min Landsc. Area 0.491 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.491 0.25
Allowable Release Rate= 202.1 L/s
50 Year Design Storm Min. Storage= 0.0 (m3
A=[ 1954.80
B= 10.00
C= 0.826
I=| A/ (td+B)°
)] 2) 3 4) () (6)
Time Rainfall Storm Runoff Target Released Total Required
Intensity Runoff Volume Volume Storage Volume
(A6 Post) (A6 Post) (A6 Post) (A6 Post)
(min) (mm/hr) (m®/s) (m?) (m?) (m®)
10.0 164.6 0.056 33.68 121.23 0.00
15.0 136.9 0.047 42.01 181.85 0.00
20.0 117.8 0.040 48.18 242.47 0.00
25.0 103.7 0.035 53.03 303.08 0.00
30.0 92.9 0.032 56.99 363.70 0.00
35.0 84.2 0.029 60.32 424.32 0.00
40.0 77.2 0.026 63.20 484.94 0.00
45.0 71.4 0.024 65.71 545.55 0.00
50.0 66.4 0.023 67.95 606.17 0.00
55.0 62.2 0.021 69.96 666.79 0.00
60.0 58.5 0.020 71.79 727.40 0.00
65.0 55.2 0.019 73.47 788.02 0.00
70.0 52.4 0.018 75.01 848.64 0.00
75.0 49.8 0.017 76.44 909.25 0.00
80.0 47.5 0.016 77.78 969.87 0.00
85.0 45.4 0.015 79.03 1030.49 0.00
90.0 43.6 0.015 80.21 1091.11 0.00
95.0 41.8 0.014 81.32 1151.72 0.00
100.0 40.3 0.014 82.37 1212.34 0.00
105.0 38.8 0.013 83.37 1272.96 0.00
110.0 375 0.013 84.33 1333.57 0.00
115.0 36.2 0.012 85.24 1394.19 0.00
120.0 35.1 0.012 86.11 1454.81 0.00
125.0 34.0 0.012 86.94 1515.42 0.00
130.0 33.0 0.011 87.74 1576.04 0.00
135.0 32.0 0.011 88.51 1636.66 0.00
140.0 31.2 0.011 89.26 1697.28 0.00
145.0 30.3 0.010 89.98 1757.89 0.00
150.0 295 0.010 90.67 1818.51 0.00
155.0 28.8 0.010 91.34 1879.13 0.00
160.0 28.1 0.010 91.99 1939.74 0.00
165.0 274 0.009 92.62 2000.36 0.00
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Modified Rational Method - Hundred Year Storm
Site Flow and Storage Summary

I L]
LI t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A6 Post - BLOCK F

Parkland Area
Area (A6)= 0.491 ha
"C"= 0.25
AC= 0.123 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.491 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.491 0.25
Allowable Release Rate= 223.2 L/s
100 Year Design Storm Min. Storage= 0.0  (m®)
A=| 2317.40
B= 11.00
C= 0.836
I=| A/ (td+B)®
() (2) (3) “ (5) (6)
Time Rainfall Storm Runoff Total Required
) Target Released Storage Volume
Intensity Runoff Volume Volume g
(A6 Post) (A6 Post) (A6 Post) (A6 Post)
(min) (mm/hr) (m®ls) (m°) (m?) (m?)
10.0 181.8 0.062 37.20 133.91 0.00
15.0 152.1 0.052 46.67 200.86 0.00
20.0 131.3 0.045 53.72 267.81 0.00
25.0 115.9 0.040 59.26 334.76 0.00
30.0 103.9 0.035 63.78 401.72 0.00
35.0 94.4 0.032 67.59 468.67 0.00
40.0 86.6 0.030 70.86 535.62 0.00
45.0 80.1 0.027 73.72 602.57 0.00
50.0 74.6 0.025 76.26 669.53 0.00
55.0 69.8 0.024 78.54 736.48 0.00
60.0 65.7 0.022 80.61 803.43 0.00
65.0 62.0 0.021 82.49 870.39 0.00
70.0 58.8 0.020 84.23 937.34 0.00
75.0 55.9 0.019 85.84 1004.29 0.00
80.0 53.4 0.018 87.34 1071.24 0.00
85.0 51.0 0.017 88.74 1138.20 0.00
90.0 48.9 0.017 90.05 1205.15 0.00
95.0 47.0 0.016 91.29 1272.10 0.00
100.0 45.2 0.015 92.47 1339.06 0.00
105.0 43.6 0.015 93.58 1406.01 0.00
110.0 42.1 0.014 94.64 1472.96 0.00
115.0 40.7 0.014 95.64 1539.91 0.00
120.0 394 0.013 96.61 1606.87 0.00
125.0 38.1 0.013 97.53 1673.82 0.00
130.0 37.0 0.013 98.42 1740.77 0.00
135.0 35.9 0.012 99.27 1807.72 0.00
140.0 34.9 0.012 100.09 1874.68 0.00
145.0 34.0 0.012 100.88 1941.63 0.00
150.0 33.1 0.011 101.64 2008.58 0.00
155.0 323 0.011 102.37 2075.54 0.00
160.0 315 0.011 103.09 2142.49 0.00
165.0 30.7 0.010 103.78 2209.44 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A7 Pre 0.290 0.86 10
Formula: c Tributary Area ha C
' | = A/(ts+B) Landsc.Area  0.019 0.25
AB,C Constants Hardsc. Area 0.271 0.90
ty Time of concentration Total 0.290 0.86
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A =646.0 B=6.0 C=0.781
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A7 Pre 0.290 0.86 0.25 10 741 0.051 51.1
Event 5 YEAR
A = 1049.5 B=8.0 C =0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A7 Pre 0.290 0.86 0.25 10 103.0 0.071 711
Event 10 YEAR
A= 13437 B=9.0 C=0.814
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A7 Pre 0.290 0.86 0.25 10 122.3 0.084 84.4
Event 25 YEAR
A=1719.5 B=10.0 C=10.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A7 Pre 0.290 0.86 0.25 10 146.1 0.101 100.8
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A7 Pre 0.290 0.86 0.25 10 164.6 0.114 113.6
Event 100 YEAR
A=23174 B=11.0 C =0.836
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A7 Pre 0.290 0.86 0.25 10 181.8 0.125 125.4
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Modified Rational Method -Two Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A7 Post - BLOCK G

Parkland Area

Area (A7)= 0.290 ha
"C"= 0.25
AC= 0.073 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.290 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.290 0.25
Allowable Release Rate=  51.1 L/s
2 Year Design Storm Min. Storage= 0.0 (m®)
A=[ 646.00
B= 6.00
C= 0.781
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?;::esmrage
Intensity Runoff Volume Volume
(A7 Post) (A7 Post) (A7 Post) (A7 Post)
(min) (mm/hr) (m¥s) (m®) (m°) (m?)
10.0 74.1 0.015 8.95 30.68 0.00
15.0 59.9 0.012 10.86 46.01 0.00
20.0 50.7 0.010 12.26 61.35 0.00
25.0 44.2 0.009 13.35 76.69 0.00
30.0 39.3 0.008 14.26 92.03 0.00
35.0 35.5 0.007 15.03 107.37 0.00
40.0 32.5 0.007 15.70 122.70 0.00
45.0 30.0 0.006 16.29 138.04 0.00
50.0 27.9 0.006 16.83 153.38 0.00
55.0 26.1 0.005 17.32 168.72 0.00
60.0 245 0.005 17.76 184.06 0.00
65.0 231 0.005 18.18 199.39 0.00
70.0 21.9 0.004 18.56 214.73 0.00
75.0 20.9 0.004 18.92 230.07 0.00
80.0 19.9 0.004 19.26 245.41 0.00
85.0 19.1 0.004 19.58 260.75 0.00
90.0 18.3 0.004 19.88 276.08 0.00
95.0 17.6 0.004 20.17 291.42 0.00
100.0 16.9 0.003 20.45 306.76 0.00
105.0 16.3 0.003 20.71 322.10 0.00
110.0 15.8 0.003 20.96 337.44 0.00
115.0 15.3 0.003 21.21 352.77 0.00
120.0 14.8 0.003 21.44 368.11 0.00
125.0 143 0.003 21.66 383.45 0.00
130.0 13.9 0.003 21.88 398.79 0.00
135.0 13.5 0.003 22.09 41412 0.00
140.0 13.2 0.003 22.29 429.46 0.00
145.0 12.8 0.003 22.49 444.80 0.00
150.0 12.5 0.003 22.68 460.14 0.00
155.0 12.2 0.002 22.87 475.48 0.00
160.0 11.9 0.002 23.05 490.81 0.00
165.0 11.6 0.002 23.22 506.15 0.00
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Modified Rational Method -Five Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A7 Post - BLOCK G

Parkland Area

Area (A7)= 0.290 ha
"C"= 0.25
AC= 0.073 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.290 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.290 0.25
Allowable Release Rate=  71.1 L/s
5 Year Design Storm Min. Storage= 0.0 (m3
A=| 1049.50
B= 8.00
C= 0.803
I=| A/ (td+B)°
()] 2) 3 “) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?;::eswrage
Intensity Runoff Volume Volume
(A7 Post) (A7 Post) (A7 Post) (A7 Post)
(min) (mm/hr) (m%s) (m®) (m°) (m?)
10.0 103.0 0.021 12.45 42.66 0.00
15.0 84.6 0.017 15.34 63.98 0.00
20.0 72.3 0.015 17.46 85.31 0.00
25.0 63.3 0.013 19.13 106.64 0.00
30.0 56.5 0.011 20.50 127.97 0.00
35.0 51.2 0.010 21.66 149.30 0.00
40.0 46.9 0.009 22.66 170.62 0.00
45.0 43.3 0.009 23.54 191.95 0.00
50.0 40.3 0.008 24.33 213.28 0.00
55.0 37.7 0.008 25.04 234.61 0.00
60.0 354 0.007 25.69 255.94 0.00
65.0 335 0.007 26.29 277.26 0.00
70.0 31.7 0.006 26.85 298.59 0.00
75.0 30.2 0.006 27.37 319.92 0.00
80.0 28.8 0.006 27.85 341.25 0.00
85.0 27.6 0.006 28.31 362.58 0.00
90.0 26.4 0.005 28.74 383.91 0.00
95.0 254 0.005 29.15 405.23 0.00
100.0 244 0.005 29.53 426.56 0.00
105.0 23.6 0.005 29.90 447.89 0.00
110.0 22.8 0.005 30.26 469.22 0.00
115.0 22.0 0.004 30.60 490.55 0.00
120.0 21.3 0.004 30.92 511.87 0.00
125.0 20.7 0.004 31.23 533.20 0.00
130.0 201 0.004 31.53 554.53 0.00
135.0 19.5 0.004 31.82 575.86 0.00
140.0 19.0 0.004 32.11 597.19 0.00
145.0 18.5 0.004 32.38 618.51 0.00
150.0 18.0 0.004 32.64 639.84 0.00
155.0 17.6 0.004 32.89 661.17 0.00
160.0 171 0.003 33.14 682.50 0.00
165.0 16.7 0.003 33.38 703.83 0.00
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LI Lithos

Modified Rational Method -Ten Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

10 Year Design Storm

Drainage Area A7 Post - BLOCK G

Parkland Area

Area (A7)= 0.290 ha
"C"= 0.25
AC= 0.073 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.290 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.290 0.25

Allowable Release Rate= 84.4 L/s
Min. Storage= 0.0 (m®)

A=| 1343.70

B = 9.00

C= 0.814

I=| A/ (td+B)°
()] (2) (3 “) (5) (6)
Time Rainfall Storm Runoff Total Required Storage
) Target Released Volume
Intensity Runoff Volume Volume
(A7 Post) (A7 Post) (A7 Post) (A7 Post)

(min) (mm/hr) (m¥s) (m®) (m?®) (m®)
10.0 122.3 0.025 14.78 50.63 0.00
15.0 101.1 0.020 18.33 75.94 0.00
20.0 86.7 0.017 20.95 101.25 0.00
25.0 76.2 0.015 23.00 126.57 0.00
30.0 68.1 0.014 24.69 151.88 0.00
35.0 61.7 0.012 26.11 177.19 0.00
40.0 56.6 0.011 27.34 202.51 0.00
45.0 52.3 0.011 28.41 227.82 0.00
50.0 48.6 0.010 29.38 253.13 0.00
55.0 45.5 0.009 30.24 278.45 0.00
60.0 42.8 0.009 31.03 303.76 0.00
65.0 40.4 0.008 31.76 329.07 0.00
70.0 38.3 0.008 32.43 354.39 0.00
75.0 36.5 0.007 33.05 379.70 0.00
80.0 34.8 0.007 33.63 405.01 0.00
85.0 33.3 0.007 34.18 430.33 0.00
90.0 31.9 0.006 34.70 455.64 0.00
95.0 30.7 0.006 35.18 480.95 0.00
100.0 29.5 0.006 35.65 506.27 0.00
105.0 28.4 0.006 36.09 531.58 0.00
110.0 27.5 0.006 36.51 556.89 0.00
115.0 26.6 0.005 36.91 582.21 0.00
120.0 25.7 0.005 37.29 607.52 0.00
125.0 24.9 0.005 37.66 632.83 0.00
130.0 24.2 0.005 38.02 658.15 0.00
135.0 23.5 0.005 38.36 683.46 0.00
140.0 22.9 0.005 38.69 708.77 0.00
145.0 223 0.004 39.01 734.09 0.00
150.0 21.7 0.004 39.32 759.40 0.00
155.0 21.2 0.004 39.62 784.71 0.00
160.0 20.6 0.004 39.91 810.03 0.00
165.0 20.2 0.004 40.19 835.34 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Twenty Five Year Storm
Site Flow and Storage Summary

75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A7 Post - BLOCK G

Parkland Area

Area (A7)= 0.290 ha
0.25
0.073 Tributary Area ha C
10.0 min Landsc. Area 0.290 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.290 0.25
Allowable Release Rate= 100.8 L/s
25 Year Design Storm Min. Storage= 0.0 (m3
A=| 1719.50
B= 10.00
C= 0.823
I=| A/ (td+B)°
()] 2) 3 “) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\;q;::ieStorage
Intensity Runoff Volume Volume
(A7 Post) (A7 Post) (A7 Post) (A7 Post)
(min) (mm/hr) (m®/s) (m°) (m°) (m?)
10.0 146.1 0.029 17.65 60.48 0.00
15.0 121.6 0.024 22.04 90.73 0.00
20.0 104.6 0.021 25.29 120.97 0.00
25.0 92.2 0.019 27.85 151.21 0.00
30.0 82.6 0.017 29.94 181.45 0.00
35.0 75.0 0.015 31.70 211.69 0.00
40.0 68.7 0.014 33.22 241.93 0.00
45.0 63.5 0.013 34.55 272.18 0.00
50.0 59.2 0.012 35.74 302.42 0.00
55.0 55.4 0.011 36.81 332.66 0.00
60.0 52.1 0.010 37.78 362.90 0.00
65.0 49.2 0.010 38.67 393.14 0.00
70.0 46.7 0.009 39.49 423.38 0.00
75.0 44 4 0.009 40.25 453.63 0.00
80.0 42.4 0.009 40.96 483.87 0.00
85.0 40.5 0.008 41.62 514.11 0.00
90.0 38.9 0.008 42.25 544.35 0.00
95.0 37.3 0.008 42.84 574.59 0.00
100.0 359 0.007 43.40 604.84 0.00
105.0 34.6 0.007 43.94 635.08 0.00
110.0 334 0.007 44 .44 665.32 0.00
115.0 32.3 0.007 44.93 695.56 0.00
120.0 31.3 0.006 45.39 725.80 0.00
125.0 30.3 0.006 45.84 756.04 0.00
130.0 29.5 0.006 46.27 786.29 0.00
135.0 28.6 0.006 46.68 816.53 0.00
140.0 27.8 0.006 47.08 846.77 0.00
145.0 271 0.005 47.46 877.01 0.00
150.0 26.4 0.005 47.83 907.25 0.00
155.0 25.7 0.005 48.19 937.50 0.00
160.0 251 0.005 48.53 967.74 0.00
165.0 24.5 0.005 48.87 997.98 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Fifty Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A7 Post - BLOCK G

Parkland Area

Area (A7)= 0.290 ha
0.25
0.073 Tributary Area ha C
10.0 min Landsc. Area 0.290 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.290 0.25
Allowable Release Rate= 113.6 L/s
50 Year Design Storm Min. Storage= 0.0  (m®)
A=| 1954.80
B= 10.00
C= 0.826
I=| A/ (td+B)®
() (2) (3) 4 () (6)
Time Rainfall Storm Runoff Total Required
] Target Released Storage Volume
Intensity Runoff Volume Volume
(A7 Post) (A7 Post) (A7 Post) (A7 Post)
(min) (mmihr) (m°ls) (m’) (m°) (m°)
10.0 164.6 0.033 19.89 68.15 0.00
15.0 136.9 0.028 24.81 102.22 0.00
20.0 117.8 0.024 28.46 136.29 0.00
25.0 103.7 0.021 31.32 170.36 0.00
30.0 92.9 0.019 33.66 204.44 0.00
35.0 84.2 0.017 35.63 238.51 0.00
40.0 77.2 0.016 37.33 272.58 0.00
45.0 71.4 0.014 38.81 306.65 0.00
50.0 66.4 0.013 40.13 340.73 0.00
55.0 62.2 0.013 41.32 374.80 0.00
60.0 58.5 0.012 42.40 408.87 0.00
65.0 55.2 0.011 43.39 442.94 0.00
70.0 52.4 0.011 44.30 477.02 0.00
75.0 49.8 0.010 4515 511.09 0.00
80.0 47.5 0.010 45.94 545.16 0.00
85.0 45.4 0.009 46.68 579.23 0.00
90.0 43.6 0.009 47.37 613.31 0.00
95.0 41.8 0.008 48.03 647.38 0.00
100.0 40.3 0.008 48.65 681.45 0.00
105.0 38.8 0.008 49.24 715.52 0.00
110.0 375 0.008 49.81 749.60 0.00
115.0 36.2 0.007 50.34 783.67 0.00
120.0 35.1 0.007 50.86 817.74 0.00
125.0 34.0 0.007 51.35 851.81 0.00
130.0 33.0 0.007 51.82 885.89 0.00
135.0 32.0 0.006 52.28 919.96 0.00
140.0 31.2 0.006 52.72 954.03 0.00
145.0 30.3 0.006 53.14 988.10 0.00
150.0 29.5 0.006 53.55 1022.18 0.00
155.0 28.8 0.006 53.95 1056.25 0.00
160.0 28.1 0.006 54.33 1090.32 0.00
165.0 274 0.006 54.70 1124.39 0.00
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Modified Rational Method - Hundred Year Storm
Site Flow and Storage Summary

I L]
LI t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A7 Post - BLOCK G

Parkland Area
Area (A7)= 0.290 ha

"C"= 0.25
AC= 0.073 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.290 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.290 0.25
Allowable Release Rate= 125.4 L/s
100 Year Design Storm Min. Storage= 0.0  (m®)
A=| 2317.40
B= 11.00
C= 0.836
I=| A/ (td+B)®
() (2) (3) “ (5) (6)
Time Rainfall Storm Runoff Total Required
) Target Released Storage Volume
Intensity Runoff Volume Volume g
(A7 Post) (A7 Post) (A7 Post) (A7 Post)
(min) (mmihr) (m’ls) (m®) (m?) (m?)
10.0 181.8 0.037 21.97 75.27 0.00
15.0 152.1 0.031 27.57 112.90 0.00
20.0 131.3 0.026 31.73 150.54 0.00
25.0 115.9 0.023 35.00 188.17 0.00
30.0 103.9 0.021 37.67 225.80 0.00
35.0 94.4 0.019 39.92 263.44 0.00
40.0 86.6 0.017 41.85 301.07 0.00
45.0 80.1 0.016 43.54 338.70 0.00
50.0 74.6 0.015 45.04 376.34 0.00
55.0 69.8 0.014 46.39 413.97 0.00
60.0 65.7 0.013 47.61 451.61 0.00
65.0 62.0 0.012 48.72 489.24 0.00
70.0 58.8 0.012 49.75 526.87 0.00
75.0 55.9 0.011 50.70 564.51 0.00
80.0 53.4 0.011 51.58 602.14 0.00
85.0 51.0 0.010 52.41 639.78 0.00
90.0 48.9 0.010 53.19 677.41 0.00
95.0 47.0 0.009 53.92 715.04 0.00
100.0 45.2 0.009 54.61 752.68 0.00
105.0 43.6 0.009 55.27 790.31 0.00
110.0 421 0.008 55.89 827.94 0.00
115.0 40.7 0.008 56.49 865.58 0.00
120.0 394 0.008 57.06 903.21 0.00
125.0 38.1 0.008 57.60 940.85 0.00
130.0 37.0 0.007 58.13 978.48 0.00
135.0 35.9 0.007 58.63 1016.11 0.00
140.0 34.9 0.007 59.11 1053.75 0.00
145.0 34.0 0.007 59.58 1091.38 0.00
150.0 33.1 0.007 60.03 1129.02 0.00
155.0 323 0.007 60.47 1166.65 0.00
160.0 315 0.006 60.89 1204.28 0.00
165.0 30.7 0.006 61.29 1241.92 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A8 Pre 0.927 0.89 10
Formula: c Tributary Area ha C
: I = A/(t4+B) Landsc.Area  0.011 0.25
AB,C Constants Hardsc. Area 0.916 0.90
ty Time of concentration Total 0.927 0.89
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A =646.0 B=6.0 C=0.781
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A8 Pre 0.927 0.89 0.83 10 741 0.170 170.3
Event 5 YEAR
A = 1049.5 B=8.0 C =0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A8 Pre 0.927 0.89 0.83 10 103.0 0.237 236.8
Event 10 YEAR
A= 13437 B=9.0 C=0.814
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A8 Pre 0.927 0.89 0.83 10 122.3 0.281 281.0
Event 25 YEAR
A=1719.5 B=10.0 C=10.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A8 Pre 0.927 0.89 0.83 10 146.1 0.336 335.7
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A8 Pre 0.927 0.89 0.83 10 164.6 0.378 378.3
Event 100 YEAR
A=23174 B=11.0 C =0.836
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A8 Pre 0.927 0.89 0.83 10 181.8 0.418 417.8
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Modified Rational Method -Two Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A8 Post - BLOCK H

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A8)= 0.927 ha
"C"=0.90

AC= 0.834 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.927 0.90
Total 0.927 0.90
Allowable Release Rate= 170.3 L/s
2 Year Design Storm Min. Storage= 0.9 (m®)
A=| 646.00
B= 6.00
C= 0.781
I=| A/ (td+B)°
()] 2) 3) 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\;q;::ieStorage
Intensity Runoff Volume Volume
(A8 Post) (A8 Post) (A8 Post) (A8 Post)
(min) (mm/hr) (m¥s) (m®) (m°) (m?)
10.0 741 0.172 103.04 102.17 0.87
15.0 59.9 0.139 124.98 153.25 0.00
20.0 50.7 0.118 141.04 204.33 0.00
25.0 44.2 0.102 153.67 255.42 0.00
30.0 39.3 0.091 164.08 306.50 0.00
35.0 355 0.082 172.94 357.58 0.00
40.0 325 0.075 180.65 408.67 0.00
45.0 30.0 0.069 187.50 459.75 0.00
50.0 27.9 0.065 193.66 510.83 0.00
55.0 26.1 0.060 199.26 561.92 0.00
60.0 245 0.057 204.40 613.00 0.00
65.0 231 0.054 209.16 664.08 0.00
70.0 21.9 0.051 213.59 715.17 0.00
75.0 20.9 0.048 217.74 766.25 0.00
80.0 19.9 0.046 221.64 817.33 0.00
85.0 19.1 0.044 225.33 868.42 0.00
90.0 18.3 0.042 228.82 919.50 0.00
95.0 17.6 0.041 232.14 970.58 0.00
100.0 16.9 0.039 235.31 1021.67 0.00
105.0 16.3 0.038 238.34 1072.75 0.00
110.0 15.8 0.037 241.24 1123.83 0.00
115.0 15.3 0.035 244.03 1174.92 0.00
120.0 14.8 0.034 246.71 1226.00 0.00
125.0 14.3 0.033 249.30 1277.08 0.00
130.0 13.9 0.032 251.80 1328.17 0.00
135.0 13.5 0.031 254.21 1379.25 0.00
140.0 13.2 0.031 256.55 1430.33 0.00
145.0 12.8 0.030 258.82 1481.42 0.00
150.0 12.5 0.029 261.01 1532.50 0.00
155.0 12.2 0.028 263.15 1583.58 0.00
160.0 11.9 0.028 265.23 1634.67 0.00
165.0 11.6 0.027 267.25 1685.75 0.00
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Modified Rational Method -Five Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A8 Post - BLOCK H

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A8)= 0.927 ha
"C"=0.90

AC= 0.834 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.927 0.90
Total 0.927 0.90
Allowable Release Rate= 236.8 L/s
5 Year Design Storm Min. Storage= 1.2 (m3
A=[ 1049.50
B= 8.00
C= 0.803
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?c:‘l::?eswrage
Intensity Runoff Volume Volume
(A8 Post) (A8 Post) (A8 Post) (A8 Post)
(min) (mm/hr) (m%s) (m®) (m°) (m?)
10.0 103.0 0.239 143.27 142.07 1.21
15.0 84.6 0.196 176.51 213.10 0.00
20.0 72.3 0.167 200.96 284.13 0.00
25.0 63.3 0.147 220.15 355.17 0.00
30.0 56.5 0.131 235.89 426.20 0.00
35.0 51.2 0.119 249.20 497.23 0.00
40.0 46.9 0.109 260.72 568.27 0.00
45.0 43.3 0.100 270.88 639.30 0.00
50.0 40.3 0.093 279.96 710.33 0.00
55.0 37.7 0.087 288.17 781.37 0.00
60.0 354 0.082 295.67 852.40 0.00
65.0 335 0.078 302.56 923.43 0.00
70.0 31.7 0.074 308.96 994.47 0.00
75.0 30.2 0.070 314.92 1065.50 0.00
80.0 28.8 0.067 320.50 1136.53 0.00
85.0 27.6 0.064 325.75 1207.57 0.00
90.0 26.4 0.061 330.71 1278.60 0.00
95.0 25.4 0.059 335.40 1349.64 0.00
100.0 24.4 0.057 339.87 1420.67 0.00
105.0 23.6 0.055 344.13 1491.70 0.00
110.0 22.8 0.053 348.20 1562.74 0.00
115.0 22.0 0.051 352.09 1633.77 0.00
120.0 21.3 0.049 355.83 1704.80 0.00
125.0 20.7 0.048 359.43 1775.84 0.00
130.0 201 0.047 362.89 1846.87 0.00
135.0 19.5 0.045 366.23 1917.90 0.00
140.0 19.0 0.044 369.45 1988.94 0.00
145.0 18.5 0.043 372.58 2059.97 0.00
150.0 18.0 0.042 375.60 2131.00 0.00
155.0 17.6 0.041 378.53 2202.04 0.00
160.0 171 0.040 381.37 2273.07 0.00
165.0 16.7 0.039 384.14 2344.10 0.00
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Modified Rational Method -Ten Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North

LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

File No. UD22-064
Date: August 2023

10 Year Design Storm

Drainage Area A8 Post - BLOCK H

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A8) = 0.927 ha
"C"= 0.90
AC= 0.834
Tc= 10.0 min
Time Increment= 5.0 min

Allowable Release Rate= 281.0 L/s
Min. Storage= 1.4 (m®)

Tributary Area ha C
Landsc. Area 0.000 0.25
Hardsc. Area 0.927 0.90

Total 0.927 0.90

A=| 1343.70

B = 9.00

C= 0.814

I=| A/ (td+B)°
()] (2) (3 “) (5) (6)
Time Rainfall Storm Runoff Total Required Storage
) Target Released Volume
Intensity Runoff Volume Volume
(A8 Post) (A8 Post) (A8 Post) (A8 Post)

(min) (mm/hr) (m¥s) (m®) (m?®) (m®)
10.0 122.3 0.283 170.05 168.61 1.43
15.0 101.1 0.234 210.90 252.92 0.00
20.0 86.7 0.201 241.05 337.23 0.00
25.0 76.2 0.176 264.72 421.53 0.00
30.0 68.1 0.158 284.10 505.84 0.00
35.0 61.7 0.143 300.45 590.15 0.00
40.0 56.6 0.131 314.57 674.45 0.00
45.0 52.3 0.121 326.98 758.76 0.00
50.0 48.6 0.113 338.04 843.06 0.00
55.0 45.5 0.105 348.02 927.37 0.00
60.0 42.8 0.099 357.11 1011.68 0.00
65.0 40.4 0.094 365.45 1095.98 0.00
70.0 38.3 0.089 373.17 1180.29 0.00
75.0 36.5 0.085 380.34 1264.60 0.00
80.0 34.8 0.081 387.04 1348.90 0.00
85.0 33.3 0.077 393.34 1433.21 0.00
90.0 31.9 0.074 399.27 1517.52 0.00
95.0 30.7 0.071 404.89 1601.82 0.00
100.0 29.5 0.068 410.21 1686.13 0.00
105.0 28.4 0.066 415.28 1770.44 0.00
110.0 27.5 0.064 420.12 1854.74 0.00
115.0 26.6 0.062 424.74 1939.05 0.00
120.0 25.7 0.060 429.18 2023.36 0.00
125.0 24.9 0.058 433.43 2107.66 0.00
130.0 24.2 0.056 437.52 2191.97 0.00
135.0 23.5 0.055 441.47 2276.28 0.00
140.0 22.9 0.053 445.27 2360.58 0.00
145.0 223 0.052 448.95 2444.89 0.00
150.0 21.7 0.050 452.51 2529.19 0.00
155.0 21.2 0.049 455.96 2613.50 0.00
160.0 20.6 0.048 459.30 2697.81 0.00
165.0 20.2 0.047 462.54 2782.11 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Twenty Five Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A8 Post - BLOCK H

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled

Area (A8)= 0.927 ha
"c"= 0.90
AC= 0.834 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.927 0.90
Total 0.927 0.90
Allowable Release Rate= 335.7 L/s
25 Year Design Storm Min. Storage= 1.7 (m®)
A=| 1719.50
B= 10.00
C= 0.823
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\;q;:t:jeStorage
Intensity Runoff Volume Volume
(A8 Post) (A8 Post) (A8 Post) (A8 Post)
(min) (mm/hr) (m®/s) (m?) (m?) (m®)
10.0 146.1 0.339 203.15 201.44 1.71
15.0 121.6 0.282 253.61 302.16 0.00
20.0 104.6 0.243 291.03 402.88 0.00
25.0 92.2 0.214 320.44 503.60 0.00
30.0 82.6 0.191 344.51 604.32 0.00
35.0 75.0 0.174 364.79 705.04 0.00
40.0 68.7 0.159 382.28 805.77 0.00
45.0 63.5 0.147 397.62 906.49 0.00
50.0 59.2 0.137 411.27 1007.21 0.00
55.0 55.4 0.128 423.55 1107.93 0.00
60.0 52.1 0.121 434.72 1208.65 0.00
65.0 49.2 0.114 44495 1309.37 0.00
70.0 46.7 0.108 454.39 1410.09 0.00
75.0 44 4 0.103 463.15 1510.81 0.00
80.0 42.4 0.098 471.33 1611.53 0.00
85.0 40.5 0.094 478.99 1712.25 0.00
90.0 38.9 0.090 486.20 1812.97 0.00
95.0 37.3 0.086 493.01 1913.69 0.00
100.0 35.9 0.083 499.47 2014.41 0.00
105.0 34.6 0.080 505.60 2115.13 0.00
110.0 334 0.077 511.45 2215.85 0.00
115.0 323 0.075 517.03 2316.58 0.00
120.0 31.3 0.073 522.37 2417.30 0.00
125.0 30.3 0.070 527.50 2518.02 0.00
130.0 29.5 0.068 532.42 2618.74 0.00
135.0 28.6 0.066 537.16 2719.46 0.00
140.0 27.8 0.064 541.72 2820.18 0.00
145.0 271 0.063 546.13 2920.90 0.00
150.0 26.4 0.061 550.39 3021.62 0.00
155.0 25.7 0.060 554.52 3122.34 0.00
160.0 251 0.058 558.51 3223.06 0.00
165.0 24.5 0.057 562.39 3323.78 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Fifty Year Storm
Site Flow and Storage Summary

75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A8 Post - BLOCK H

Rooftops/Driveway/Landscaped/Hardscaped

Areas - Controlled

Area (A8)= 0.927 ha
"c"= 0.90
AC= 0.834 Tributary Area ha (o
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.927 0.90
Total 0.927 0.90
Allowable Release Rate= 378.3 L/s
50 Year Design Storm Min. Storage= 1.9  (m®)
A=| 1954.80
B= 10.00
C= 0.826
I=| A/ (td+B)®
() (2) 3) 4 (5) (6)
Time Rainfall Storm Runoff Total Required
] Target Released Storage Volume
Intensity Runoff Volume Volume 9
(A8 Post) (A8 Post) (A8 Post) (A8 Post)
(min) (mmihr) (m%ls) (m®) (m°) (m®)
10.0 164.6 0.381 228.89 226.96 1.93
15.0 136.9 0.317 285.54 340.44 0.00
20.0 117.8 0.273 327.49 453.92 0.00
25.0 103.7 0.240 360.42 567.40 0.00
30.0 92.9 0.215 387.34 680.87 0.00
35.0 84.2 0.195 410.00 794.35 0.00
40.0 77.2 0.179 429.52 907.83 0.00
45.0 71.4 0.165 446.63 1021.31 0.00
50.0 66.4 0.154 461.84 1134.79 0.00
55.0 62.2 0.144 475.52 1248.27 0.00
60.0 58.5 0.136 487.95 1361.75 0.00
65.0 55.2 0.128 499.33 1475.23 0.00
70.0 52.4 0.121 509.82 1588.71 0.00
75.0 49.8 0.115 519.56 1702.19 0.00
80.0 47.5 0.110 528.64 1815.66 0.00
85.0 45.4 0.105 537.15 1929.14 0.00
90.0 43.6 0.101 545.15 2042.62 0.00
95.0 41.8 0.097 552.71 2156.10 0.00
100.0 40.3 0.093 559.86 2269.58 0.00
105.0 38.8 0.090 566.66 2383.06 0.00
110.0 37.5 0.087 573.14 2496.54 0.00
115.0 36.2 0.084 579.33 2610.02 0.00
120.0 35.1 0.081 585.24 2723.50 0.00
125.0 34.0 0.079 590.92 2836.98 0.00
130.0 33.0 0.076 596.37 2950.46 0.00
135.0 32.0 0.074 601.61 3063.93 0.00
140.0 31.2 0.072 606.67 3177.41 0.00
145.0 30.3 0.070 611.54 3290.89 0.00
150.0 29.5 0.068 616.26 3404.37 0.00
155.0 28.8 0.067 620.82 3517.85 0.00
160.0 28.1 0.065 625.23 3631.33 0.00
165.0 27.4 0.064 629.52 3744.81 0.00
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Modified Rational Method - Hundred Year Storm
Site Flow and Storage Summary

I L]
LI t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A8 Post - BLOCK H

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A8)= 0.927 ha

"c"= 0.90
AC= 0.834 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.927 0.90
Total 0.927 0.90
Allowable Release Rate= 417.8 L/s
100 Year Design Storm Min. Storage= 2.1 (m®)
A=| 2317.40
B= 11.00
C= 0.836
I=| A/ (td+B)®
() (2) (3) “ (5) (6)
Time Rainfall Storm Runoff Total Required
) Target Released Storage Volume
Intensity Runoff Volume Volume g
(A8 Post) (A8 Post) (A8 Post) (A8 Post)
(min) (mm/hr) (m®ls) (m°) (m?) (m?)
10.0 181.8 0.421 252.81 250.68 213
15.0 152.1 0.352 317.21 376.02 0.00
20.0 131.3 0.304 365.11 501.36 0.00
25.0 115.9 0.269 402.76 626.70 0.00
30.0 103.9 0.241 433.52 752.04 0.00
35.0 94.4 0.219 459.38 877.38 0.00
40.0 86.6 0.201 481.62 1002.72 0.00
45.0 80.1 0.186 501.07 1128.06 0.00
50.0 74.6 0.173 518.33 1253.40 0.00
55.0 69.8 0.162 533.82 1378.74 0.00
60.0 65.7 0.152 547.86 1504.08 0.00
65.0 62.0 0.144 560.69 1629.42 0.00
70.0 58.8 0.136 572.50 1754.76 0.00
75.0 55.9 0.130 583.44 1880.10 0.00
80.0 53.4 0.124 593.61 2005.44 0.00
85.0 51.0 0.118 603.13 2130.78 0.00
90.0 48.9 0.113 612.07 2256.12 0.00
95.0 47.0 0.109 620.50 2381.46 0.00
100.0 45.2 0.105 628.47 2506.80 0.00
105.0 43.6 0.101 636.03 2632.14 0.00
110.0 42.1 0.097 643.21 2757.48 0.00
115.0 40.7 0.094 650.07 2882.82 0.00
120.0 394 0.091 656.62 3008.16 0.00
125.0 38.1 0.088 662.89 3133.50 0.00
130.0 37.0 0.086 668.91 3258.84 0.00
135.0 35.9 0.083 674.69 3384.18 0.00
140.0 34.9 0.081 680.26 3509.52 0.00
145.0 34.0 0.079 685.63 3634.86 0.00
150.0 33.1 0.077 690.81 3760.20 0.00
155.0 323 0.075 695.81 3885.54 0.00
160.0 315 0.073 700.66 4010.88 0.00
165.0 30.7 0.071 705.35 4136.22 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A9 Pre 0.505 0.78 10
Formula: c Tributary Area ha C
: I = A/(t4+B) Landsc.Area  0.095 0.25
AB,C Constants Hardsc. Area 0.410 0.90
ty Time of concentration Total 0.505 0.78
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A =646.0 B=6.0 C=0.781
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A9 Pre 0.505 0.78 0.39 10 741 0.081 80.9
Event 5 YEAR
A = 1049.5 B=8.0 C =0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A9 Pre 0.505 0.78 0.39 10 103.0 0.112 112.5
Event 10 YEAR
A= 13437 B=9.0 C=0.814
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A9 Pre 0.505 0.78 0.39 10 122.3 0.133 133.5
Event 25 YEAR
A=1719.5 B=10.0 C=10.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A9 Pre 0.505 0.78 0.39 10 146.1 0.159 159.5
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A9 Pre 0.505 0.78 0.39 10 164.6 0.180 179.7
Event 100 YEAR
A=23174 B=11.0 C =0.836
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A9 Pre 0.505 0.78 0.39 10 181.8 0.198 198.4
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Modified Rational Method -Two Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A9 Post - BLOCK |

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A9)= 0.505 ha
"C"=0.90

AC = 0.455 Tributary Area ha C

Tc= 10.0 min Landsc. Area 0.000 0.25

Time Increment= 5.0 min Hardsc. Area 0.505 0.90

Total 0.505 0.90

Allowable Release Rate= 80.9 L/s
2 Year Design Storm Min. Storage= 7.6 (m°)
646.00
6.00
0.781
A/ (td+B)°
()] 2) 3) 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\;q;::ieStorage
Intensity Runoff Volume Volume
(A9 Post) (A9 Post) (A9 Post) (A9 Post)

(min) (mm/hr) (m¥s) (m®) (m°) (m?)
10.0 741 0.094 56.13 48.53 7.60
15.0 59.9 0.076 68.09 72.79 0.00
20.0 50.7 0.064 76.83 97.05 0.00
25.0 44 .2 0.056 83.71 121.32 0.00
30.0 39.3 0.050 89.38 145.58 0.00
35.0 35.5 0.045 94.21 169.84 0.00
40.0 325 0.041 98.41 194.10 0.00
45.0 30.0 0.038 102.14 218.37 0.00
50.0 27.9 0.035 105.50 242.63 0.00
55.0 26.1 0.033 108.55 266.89 0.00
60.0 24.5 0.031 111.35 291.16 0.00
65.0 23.1 0.029 113.95 315.42 0.00
70.0 21.9 0.028 116.36 339.68 0.00
75.0 20.9 0.026 118.62 363.95 0.00
80.0 19.9 0.025 120.74 388.21 0.00
85.0 19.1 0.024 122.75 412.47 0.00
90.0 18.3 0.023 124.65 436.73 0.00
95.0 17.6 0.022 126.46 461.00 0.00
100.0 16.9 0.021 128.19 485.26 0.00
105.0 16.3 0.021 129.84 509.52 0.00
110.0 15.8 0.020 131.42 533.79 0.00
115.0 15.3 0.019 132.94 558.05 0.00
120.0 14.8 0.019 134.40 582.31 0.00
125.0 143 0.018 135.81 606.58 0.00
130.0 13.9 0.018 137.17 630.84 0.00
135.0 13.5 0.017 138.49 655.10 0.00
140.0 13.2 0.017 139.76 679.36 0.00
145.0 12.8 0.016 140.99 703.63 0.00
150.0 12,5 0.016 142.19 727.89 0.00
155.0 12.2 0.015 143.36 752.15 0.00
160.0 11.9 0.015 144.49 776.42 0.00
165.0 11.6 0.015 145.59 800.68 0.00
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Modified Rational Method -Five Year Storm
Site Flow and Storage Summary

Ui
L L I t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A9 Post - BLOCK |

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A9)= 0.505 ha
"C"=0.90

AC = 0.455 Tributary Area ha C

Tc= 10.0 min Landsc. Area 0.000 0.25

Time Increment= 5.0 min Hardsc. Area 0.505 0.90

Total 0.505 0.90

Allowable Release Rate= 112.5 L/s
5 Year Design Storm Min. Storage= 10.6 (m3
1049.50
8.00
0.803
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\jl:lllll'::iesmrage
Intensity Runoff Volume Volume
(A9 Post) (A9 Post) (A9 Post) (A9 Post)

(min) (mm/hr) (m%s) (m®) (m°) (m?)
10.0 103.0 0.130 78.05 67.48 10.57
15.0 84.6 0.107 96.16 101.22 0.00
20.0 72.3 0.091 109.48 134.95 0.00
25.0 63.3 0.080 119.93 168.69 0.00
30.0 56.5 0.071 128.51 202.43 0.00
35.0 51.2 0.065 135.76 236.17 0.00
40.0 46.9 0.059 142.03 269.91 0.00
45.0 43.3 0.055 147.57 303.65 0.00
50.0 40.3 0.051 152.51 337.39 0.00
55.0 37.7 0.048 156.98 371.13 0.00
60.0 354 0.045 161.07 404.86 0.00
65.0 335 0.042 164.83 438.60 0.00
70.0 31.7 0.040 168.31 472.34 0.00
75.0 30.2 0.038 171.56 506.08 0.00
80.0 28.8 0.036 174.60 539.82 0.00
85.0 27.6 0.035 177.46 573.56 0.00
90.0 26.4 0.033 180.16 607.30 0.00
95.0 25.4 0.032 182.72 641.04 0.00
100.0 24.4 0.031 185.15 674.77 0.00
105.0 23.6 0.030 187.47 708.51 0.00
110.0 22.8 0.029 189.69 742.25 0.00
115.0 22.0 0.028 191.81 775.99 0.00
120.0 21.3 0.027 193.85 809.73 0.00
125.0 20.7 0.026 195.80 843.47 0.00
130.0 201 0.025 197.69 877.21 0.00
135.0 19.5 0.025 199.51 910.95 0.00
140.0 19.0 0.024 201.27 944.68 0.00
145.0 18.5 0.023 202.97 978.42 0.00
150.0 18.0 0.023 204.61 1012.16 0.00
155.0 17.6 0.022 206.21 1045.90 0.00
160.0 17.1 0.022 207.76 1079.64 0.00
165.0 16.7 0.021 209.27 1113.38 0.00
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Modified Rational Method -Ten Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North

LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

File No. UD22-064
Date: August 2023

10 Year Design Storm

Drainage Area A9 Post - BLOCK |

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A9) = 0.505 ha
"C"= 0.90
AC = 0.455
Tc= 10.0 min
Time Increment= 5.0 min

Allowable Release Rate= 133.5 L/s
Min. Storage= 12.5 (m®)

Tributary Area ha C
Landsc. Area 0.000 0.25
Hardsc. Area 0.505 0.90

Total 0.505 0.90

A=| 1343.70

B = 9.00

C= 0.814

I=| A/ (td+B)°
()] (2) (3 “) (5) (6)
Time Rainfall Storm Runoff Total Required Storage
) Target Released Volume
Intensity Runoff Volume Volume
(A9 Post) (A9 Post) (A9 Post) (A9 Post)

(min) (mm/hr) (m¥s) (m®) (m?®) (m®)
10.0 122.3 0.154 92.64 80.09 12.55
15.0 101.1 0.128 114.89 120.13 0.00
20.0 86.7 0.109 131.32 160.17 0.00
25.0 76.2 0.096 144.21 200.22 0.00
30.0 68.1 0.086 164.77 240.26 0.00
35.0 61.7 0.078 163.68 280.30 0.00
40.0 56.6 0.071 171.37 320.34 0.00
45.0 52.3 0.066 178.13 360.39 0.00
50.0 48.6 0.061 184.15 400.43 0.00
55.0 45.5 0.057 189.59 440.47 0.00
60.0 42.8 0.054 194.54 480.52 0.00
65.0 40.4 0.051 199.09 520.56 0.00
70.0 38.3 0.048 203.29 560.60 0.00
75.0 36.5 0.046 207.20 600.65 0.00
80.0 34.8 0.044 210.85 640.69 0.00
85.0 33.3 0.042 214.28 680.73 0.00
90.0 31.9 0.040 217.51 720.77 0.00
95.0 30.7 0.039 220.57 760.82 0.00
100.0 29.5 0.037 223.47 800.86 0.00
105.0 28.4 0.036 226.23 840.90 0.00
110.0 27.5 0.035 228.87 880.95 0.00
115.0 26.6 0.034 231.39 920.99 0.00
120.0 25.7 0.032 233.80 961.03 0.00
125.0 24.9 0.031 236.12 1001.08 0.00
130.0 24.2 0.031 238.35 1041.12 0.00
135.0 23.5 0.030 240.50 1081.16 0.00
140.0 22.9 0.029 242.57 1121.20 0.00
145.0 223 0.028 24457 1161.25 0.00
150.0 21.7 0.027 246.51 1201.29 0.00
155.0 21.2 0.027 248.39 1241.33 0.00
160.0 20.6 0.026 250.21 1281.38 0.00
165.0 20.2 0.025 251.98 1321.42 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Twenty Five Year Storm
Site Flow and Storage Summary

75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A9 Post - BLOCK |

Rooftops/Driveway/Landscaped/Hardscaped

Areas - Controlled

Area (A9)= 0.505 ha
"c"= 0.90
AC = 0.455 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.505 0.90
Total 0.505 0.90
Allowable Release Rate= 159.5 L/s
25 Year Design Storm Min. Storage=  15.0 (m®)
A=| 1719.50
B= 10.00
C= 0.823
I=| A/ (td+B)°
)] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?c:::?eswrage
Intensity Runoff Volume Volume
(A9 Post) (A9 Post) (A9 Post) (A9 Post)
(min) (mm/hr) (m®/s) (m?) (m°) (m?)
10.0 146.1 0.184 110.67 95.68 14.99
15.0 121.6 0.154 138.16 143.52 0.00
20.0 104.6 0.132 158.54 191.36 0.00
25.0 92.2 0.116 174.56 239.20 0.00
30.0 82.6 0.104 187.68 287.04 0.00
35.0 75.0 0.095 198.73 334.87 0.00
40.0 68.7 0.087 208.25 382.71 0.00
45.0 63.5 0.080 216.61 430.55 0.00
50.0 59.2 0.075 224.05 478.39 0.00
55.0 55.4 0.070 230.74 526.23 0.00
60.0 52.1 0.066 236.82 574.07 0.00
65.0 49.2 0.062 242.39 621.91 0.00
70.0 46.7 0.059 247.54 669.75 0.00
75.0 44 4 0.056 252.31 717.59 0.00
80.0 42.4 0.053 256.76 765.43 0.00
85.0 40.5 0.051 260.94 813.27 0.00
90.0 38.9 0.049 264.87 861.11 0.00
95.0 37.3 0.047 268.58 908.95 0.00
100.0 35.9 0.045 272.09 956.79 0.00
105.0 34.6 0.044 275.44 1004.62 0.00
110.0 334 0.042 278.62 1052.46 0.00
115.0 32.3 0.041 281.66 1100.30 0.00
120.0 31.3 0.040 284.57 1148.14 0.00
125.0 30.3 0.038 287.36 1195.98 0.00
130.0 29.5 0.037 290.04 1243.82 0.00
135.0 28.6 0.036 292.63 1291.66 0.00
140.0 27.8 0.035 295.11 1339.50 0.00
145.0 27.1 0.034 297.52 1387.34 0.00
150.0 26.4 0.033 299.84 1435.18 0.00
155.0 25.7 0.032 302.08 1483.02 0.00
160.0 251 0.032 304.26 1530.86 0.00
165.0 24.5 0.031 306.37 1578.70 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Fifty Year Storm
Site Flow and Storage Summary

75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A9 Post - BLOCK |

Rooftops/Driveway/Landscaped/Hardscaped

Areas - Controlled

Area (A9)= 0.505 ha
"c"= 0.90
AC= 0.455 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.505 0.90
Total 0.505 0.90
Allowable Release Rate= 179.7 L/s
50 Year Design Storm Min. Storage= 16.9 (m®)
A=| 1954.80
B= 10.00
C= 0.826
I=| A/ (td+B)°
() (2) 3) 4 () (6)
Time Rainfall Storm Runoff Total Required
] Target Released Storage Volume
Intensity Runoff Volume Volume 9
(A9 Post) (A9 Post) (A9 Post) (A9 Post)
(min) (mmihr) (m%ls) (m®) (m°) (m®)
10.0 164.6 0.208 124.69 107.80 16.89
15.0 136.9 0.173 155.55 161.70 0.00
20.0 117.8 0.149 178.41 215.60 0.00
25.0 103.7 0.131 196.35 269.50 0.00
30.0 92.9 0.117 211.01 323.39 0.00
35.0 84.2 0.106 223.36 377.29 0.00
40.0 77.2 0.097 233.99 431.19 0.00
45.0 71.4 0.090 243.31 485.09 0.00
50.0 66.4 0.084 251.60 538.99 0.00
55.0 62.2 0.078 259.05 592.89 0.00
60.0 58.5 0.074 265.82 646.79 0.00
65.0 55.2 0.070 272.02 700.69 0.00
70.0 52.4 0.066 277.74 754.59 0.00
75.0 49.8 0.063 283.04 808.49 0.00
80.0 47.5 0.060 287.99 862.39 0.00
85.0 45.4 0.057 292.62 916.29 0.00
90.0 43.6 0.055 296.98 970.18 0.00
95.0 41.8 0.053 301.10 1024.08 0.00
100.0 40.3 0.051 305.00 1077.98 0.00
105.0 38.8 0.049 308.70 1131.88 0.00
110.0 375 0.047 312.23 1185.78 0.00
115.0 36.2 0.046 315.60 1239.68 0.00
120.0 35.1 0.044 318.82 1293.58 0.00
125.0 34.0 0.043 321.91 1347.48 0.00
130.0 33.0 0.042 324.88 1401.38 0.00
135.0 32.0 0.040 327.74 1455.28 0.00
140.0 31.2 0.039 330.49 1509.18 0.00
145.0 30.3 0.038 333.15 1563.07 0.00
150.0 295 0.037 335.72 1616.97 0.00
155.0 28.8 0.036 338.20 1670.87 0.00
160.0 28.1 0.035 340.61 1724.77 0.00
165.0 27.4 0.035 342.94 1778.67 0.00
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Modified Rational Method - Hundred Year Storm
Site Flow and Storage Summary

I L]
LI t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A9 Post - BLOCK |

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A9)= 0.505 ha

"c"= 0.90
AC= 0.455 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.505 0.90
Total 0.505 0.90
Allowable Release Rate= 198.4 L/s
100 Year Design Storm Min. Storage= 18.7 (m®)
A=| 2317.40
B= 11.00
C= 0.836
I=| A/ (td+B)®
() (2) (3) “ (5) (6)
Time Rainfall Storm Runoff Target Total Required
f Released Storage Volume
Intensity Runoff Volume Volume g
(A9 Post) (A9 Post) (A9 Post) (A9 Post)
(min) (mm/hr) (m®Is) (m°) (m?) (m®)
10.0 181.8 0.230 137.72 119.07 18.66
15.0 152.1 0.192 172.81 178.60 0.00
20.0 131.3 0.166 198.90 238.13 0.00
25.0 115.9 0.146 219.41 297.66 0.00
30.0 103.9 0.131 236.17 357.20 0.00
35.0 94.4 0.119 250.26 416.73 0.00
40.0 86.6 0.109 262.37 476.26 0.00
45.0 80.1 0.101 272.97 535.79 0.00
50.0 74.6 0.094 282.37 595.33 0.00
55.0 69.8 0.088 290.81 654.86 0.00
60.0 65.7 0.083 298.46 714.39 0.00
65.0 62.0 0.078 305.45 773.93 0.00
70.0 58.8 0.074 311.88 833.46 0.00
75.0 55.9 0.071 317.84 892.99 0.00
80.0 53.4 0.067 323.38 952.52 0.00
85.0 51.0 0.064 328.57 1012.06 0.00
90.0 48.9 0.062 333.44 1071.59 0.00
95.0 47.0 0.059 338.03 1131.12 0.00
100.0 45.2 0.057 342.37 1190.65 0.00
105.0 43.6 0.055 346.49 1250.19 0.00
110.0 421 0.053 350.40 1309.72 0.00
115.0 40.7 0.051 354.14 1369.25 0.00
120.0 394 0.050 357.71 1428.79 0.00
125.0 38.1 0.048 361.12 1488.32 0.00
130.0 37.0 0.047 364.40 1547.85 0.00
135.0 359 0.045 367.55 1607.38 0.00
140.0 349 0.044 370.58 1666.92 0.00
145.0 34.0 0.043 373.51 1726.45 0.00
150.0 33.1 0.042 376.33 1785.98 0.00
155.0 32.3 0.041 379.06 1845.51 0.00
160.0 31.5 0.040 381.70 1905.05 0.00
165.0 30.7 0.039 384.25 1964.58 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A10 Pre 0.315 0.90 10
Formula: c Tributary Area ha C
: I = A/(t4+B) Landsc.Area  0.000 0.25
AB,C Constants Hardsc. Area 0.315 0.90
ty Time of concentration Total 0.315 0.90
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A =646.0 B=6.0 C=0.781
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A10 Pre 0.315 0.90 0.28 10 741 0.058 58.4
Event 5 YEAR
A = 1049.5 B=8.0 C =0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A10 Pre 0.315 0.90 0.28 10 103.0 0.081 81.1
Event 10 YEAR
A= 13437 B=9.0 C=0.814
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A10 Pre 0.315 0.90 0.28 10 122.3 0.096 96.3
Event 25 YEAR
A=1719.5 B=10.0 C=10.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A10 Pre 0.315 0.90 0.28 10 146.1 0.115 115.1
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A10 Pre 0.315 0.90 0.28 10 164.6 0.130 129.6
Event 100 YEAR
A=23174 B=11.0 C =0.836
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A10 Pre 0.315 0.90 0.28 10 181.8 0.143 143.2
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Modified Rational Method -Two Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A10 Post - BLOCK J

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A10)= 0.315 ha
"C"=0.90

AC= 0.284 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.315 0.90
Total 0.315 0.90
Allowable Release Rate= 58.4 L/s
2 Year Design Storm Min. Storage= 0.0 (m®)
A=| 646.00
B= 6.00
C= 0.781
I=| A/ (td+B)°
()] 2) 3) 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\;q;::ieStorage
Intensity Runoff Volume Volume
(A10 Post) (A10 Post) (A10 Post) (A10 Post)
(min) (mm/hr) (m%ls) (m®) (m°) (m?)
10.0 741 0.058 35.01 35.01 0.00
15.0 59.9 0.047 42.47 52.52 0.00
20.0 50.7 0.040 47.93 70.02 0.00
25.0 44 .2 0.035 52.22 87.53 0.00
30.0 39.3 0.031 55.75 105.04 0.00
35.0 355 0.028 58.76 122.54 0.00
40.0 325 0.026 61.39 140.05 0.00
45.0 30.0 0.024 63.71 157.55 0.00
50.0 27.9 0.022 65.81 175.06 0.00
55.0 26.1 0.021 67.71 192.57 0.00
60.0 24.5 0.019 69.46 210.07 0.00
65.0 23.1 0.018 71.07 227.58 0.00
70.0 21.9 0.017 72.58 245.08 0.00
75.0 20.9 0.016 73.99 262.59 0.00
80.0 19.9 0.016 75.31 280.10 0.00
85.0 19.1 0.015 76.57 297.60 0.00
90.0 18.3 0.014 77.75 315.11 0.00
95.0 17.6 0.014 78.88 332.61 0.00
100.0 16.9 0.013 79.96 350.12 0.00
105.0 16.3 0.013 80.99 367.63 0.00
110.0 15.8 0.012 81.98 385.13 0.00
115.0 15.3 0.012 82.92 402.64 0.00
120.0 14.8 0.012 83.84 420.14 0.00
125.0 143 0.011 84.71 437.65 0.00
130.0 13.9 0.011 85.56 455.16 0.00
135.0 13.5 0.011 86.38 472.66 0.00
140.0 13.2 0.010 87.18 490.17 0.00
145.0 12.8 0.010 87.95 507.67 0.00
150.0 12,5 0.010 88.69 525.18 0.00
155.0 12.2 0.010 89.42 542.69 0.00
160.0 11.9 0.009 90.13 560.19 0.00
165.0 11.6 0.009 90.81 577.70 0.00
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Modified Rational Method -Five Year Storm
Site Flow and Storage Summary

Ui
L L I t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A10 Post - BLOCK J

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A10)= 0.315 ha
"C"=0.90

AC = 0.284 Tributary Area ha C

Tc= 10.0 min Landsc. Area 0.000 0.25

Time Increment= 5.0 min Hardsc. Area 0.315 0.90

Total 0.315 0.90

Allowable Release Rate= 81.1 L/s
5 Year Design Storm Min. Storage= 0.0 (m3
1049.50
8.00
0.803
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\jl:lllll'::iesmrage
Intensity Runoff Volume Volume
(A10 Post) (A10 Post) (A10 Post) (A10 Post)

(min) (mm/hr) (m%s) (m®) (m°) (m?)
10.0 103.0 0.081 48.69 48.69 0.00
15.0 84.6 0.067 59.98 73.03 0.00
20.0 72.3 0.057 68.29 97.37 0.00
25.0 63.3 0.050 74.81 121.71 0.00
30.0 56.5 0.045 80.16 146.06 0.00
35.0 51.2 0.040 84.68 170.40 0.00
40.0 46.9 0.037 88.59 194.74 0.00
45.0 43.3 0.034 92.05 219.09 0.00
50.0 40.3 0.032 95.13 243.43 0.00
55.0 37.7 0.030 97.92 267.77 0.00
60.0 354 0.028 100.47 292.11 0.00
65.0 335 0.026 102.81 316.46 0.00
70.0 31.7 0.025 104.99 340.80 0.00
75.0 30.2 0.024 107.01 365.14 0.00
80.0 28.8 0.023 108.91 389.48 0.00
85.0 27.6 0.022 110.69 413.83 0.00
90.0 26.4 0.021 112.38 438.17 0.00
95.0 254 0.020 113.97 462.51 0.00
100.0 24.4 0.019 115.49 486.86 0.00
105.0 23.6 0.019 116.94 511.20 0.00
110.0 22.8 0.018 118.32 535.54 0.00
115.0 22.0 0.017 119.64 559.88 0.00
120.0 21.3 0.017 120.91 584.23 0.00
125.0 20.7 0.016 122.14 608.57 0.00
130.0 201 0.016 123.31 632.91 0.00
135.0 19.5 0.015 124.45 657.26 0.00
140.0 19.0 0.015 125.54 681.60 0.00
145.0 18.5 0.015 126.60 705.94 0.00
150.0 18.0 0.014 127.63 730.28 0.00
155.0 17.6 0.014 128.63 754.63 0.00
160.0 171 0.013 129.59 778.97 0.00
165.0 16.7 0.013 130.53 803.31 0.00
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LI Lithos

Modified Rational Method -Ten Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A10 Post - BLOCK J

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A10)= 0.315 ha
"C"= 0.90
AC= 0.284 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.315 0.90
Total 0.315 0.90
Allowable Release Rate= 96.3 L/s
10 Year Design Storm Min. Storage= 0.0 (m®)
A=| 1343.70
B= 9.00
C = 0.814
I=| A/ (td+B)°
()] (2) (3 4 (5) (6)
Time Rainfall Storm Runoff Total Required Storage
) Target Released Volume
Intensity Runoff Volume Volume
(A10 Post) (A10 Post) (A10 Post) (A10 Post)
(min) (mm/hr) (m¥s) (m®) (m?®) (m®)
10.0 122.3 0.096 57.78 57.78 0.00
15.0 101.1 0.080 71.66 86.67 0.00
20.0 86.7 0.068 81.91 115.57 0.00
25.0 76.2 0.060 89.95 144.46 0.00
30.0 68.1 0.054 96.54 173.35 0.00
35.0 61.7 0.049 102.09 202.24 0.00
40.0 56.6 0.045 106.89 231.13 0.00
45.0 52.3 0.041 111.11 260.02 0.00
50.0 48.6 0.038 114.87 288.91 0.00
55.0 455 0.036 118.26 317.81 0.00
60.0 42.8 0.034 121.35 346.70 0.00
65.0 40.4 0.032 124.18 375.59 0.00
70.0 38.3 0.030 126.80 404.48 0.00
75.0 36.5 0.029 129.24 433.37 0.00
80.0 34.8 0.027 131.52 462.26 0.00
85.0 33.3 0.026 133.66 491.15 0.00
90.0 31.9 0.025 135.67 520.05 0.00
95.0 30.7 0.024 137.58 548.94 0.00
100.0 29.5 0.023 139.39 577.83 0.00
105.0 28.4 0.022 141.11 606.72 0.00
110.0 27.5 0.022 142.76 635.61 0.00
115.0 26.6 0.021 144.33 664.50 0.00
120.0 25.7 0.020 145.84 693.39 0.00
125.0 24.9 0.020 147.28 722.29 0.00
130.0 24.2 0.019 148.67 751.18 0.00
135.0 23.5 0.019 150.01 780.07 0.00
140.0 22.9 0.018 151.31 808.96 0.00
145.0 22.3 0.018 152.56 837.85 0.00
150.0 21.7 0.017 153.77 866.74 0.00
155.0 21.2 0.017 154.94 895.63 0.00
160.0 20.6 0.016 156.07 924.53 0.00
165.0 20.2 0.016 157.17 953.42 0.00
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Modified Rational Method -Twenty Five Year Storm
Site Flow and Storage Summary

1L
L I t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A10 Post - BLOCK J

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A10)= 0.315 ha

"c"= 0.90
AC = 0.284 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.315 0.90
Total 0.315 0.90
Allowable Release Rate= 115.1 L/s
25 Year Design Storm Min. Storage= 0.0 (m®)
A= 1719.50
B= 10.00
C= 0.823
I=| A/ (td+B)°
)] 2) 3) 4) (5) (6)
Time Rainfall Storm Runoff R:f:::; d Total Required Storage
Intensity Runoff Volume Volume Volume
(A10 Post) (A10 Post) (A10 Post) (A10 Post)
(min) (mm/hr) (m®/s) (m?) (m°) (m?)
10.0 146.1 0.115 69.03 69.03 0.00
15.0 121.6 0.096 86.18 103.55 0.00
20.0 104.6 0.082 98.89 138.07 0.00
25.0 92.2 0.073 108.89 172.58 0.00
30.0 82.6 0.065 117.07 207.10 0.00
35.0 75.0 0.059 123.96 241.62 0.00
40.0 68.7 0.054 129.90 276.13 0.00
45.0 63.5 0.050 135.11 310.65 0.00
50.0 59.2 0.047 139.75 345.16 0.00
55.0 55.4 0.044 143.93 379.68 0.00
60.0 52.1 0.041 147.72 414.20 0.00
65.0 49.2 0.039 151.20 448.71 0.00
70.0 46.7 0.037 154.40 483.23 0.00
75.0 44 .4 0.035 157.38 517.75 0.00
80.0 42.4 0.033 160.16 552.26 0.00
85.0 40.5 0.032 162.76 586.78 0.00
90.0 38.9 0.031 165.21 621.30 0.00
95.0 37.3 0.029 167.53 655.81 0.00
100.0 35.9 0.028 169.72 690.33 0.00
105.0 34.6 0.027 171.81 724.85 0.00
110.0 334 0.026 173.79 759.36 0.00
115.0 323 0.025 175.69 793.88 0.00
120.0 31.3 0.025 177.50 828.40 0.00
125.0 30.3 0.024 179.25 862.91 0.00
130.0 295 0.023 180.92 897.43 0.00
135.0 28.6 0.023 182.53 931.94 0.00
140.0 27.8 0.022 184.08 966.46 0.00
145.0 271 0.021 185.58 1000.98 0.00
150.0 26.4 0.021 187.03 1035.49 0.00
155.0 25.7 0.020 188.43 1070.01 0.00
160.0 25.1 0.020 189.79 1104.53 0.00
165.0 24.5 0.019 191.10 1139.04 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Fifty Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Drainage Area A10 Post - BLOCK J

Rooftops/Driveway/Landscaped/Hardscaped

Areas - Controlled

Area (A10)= 0.315 ha
0.90
0.284 Tributary Area ha (o
10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.315 0.90
Total 0.315 0.90
Allowable Release Rate= 129.6 L/s
50 Year Design Storm Min. Storage= 0.0 (m®)
A=| 1954.80
B= 10.00
C= 0.826
I=| A/ (td+B)®
() (2) 3) 4 (5) (6)
Time Rainfall Storm Runoff Total Required
] Target Released Storage Volume
Intensity Runoff Volume Volume 9
(A10 Post) (A10 Post) (A10 Post) (A10 Post)
(min) (mmihr) (m’ls) (m®) (m°) (m®)
10.0 164.6 0.130 77.78 77.78 0.00
15.0 136.9 0.108 97.03 116.67 0.00
20.0 117.8 0.093 111.28 155.55 0.00
25.0 103.7 0.082 122.47 194.44 0.00
30.0 92.9 0.073 131.62 233.33 0.00
35.0 84.2 0.066 139.32 272.22 0.00
40.0 77.2 0.061 145.95 311.11 0.00
45.0 71.4 0.056 151.77 350.00 0.00
50.0 66.4 0.052 156.94 388.89 0.00
55.0 62.2 0.049 161.58 427.78 0.00
60.0 58.5 0.046 165.81 466.66 0.00
65.0 55.2 0.044 169.67 505.55 0.00
70.0 52.4 0.041 173.24 544.44 0.00
75.0 49.8 0.039 176.55 583.33 0.00
80.0 47.5 0.037 179.63 622.22 0.00
85.0 45.4 0.036 182.53 661.11 0.00
90.0 43.6 0.034 185.25 700.00 0.00
95.0 41.8 0.033 187.81 738.89 0.00
100.0 40.3 0.032 190.25 777.77 0.00
105.0 38.8 0.031 192.56 816.66 0.00
110.0 37.5 0.030 194.76 855.55 0.00
115.0 36.2 0.029 196.86 894.44 0.00
120.0 35.1 0.028 198.87 933.33 0.00
125.0 34.0 0.027 200.80 972.22 0.00
130.0 33.0 0.026 202.65 1011.11 0.00
135.0 32.0 0.025 204.43 1049.99 0.00
140.0 31.2 0.025 206.15 1088.88 0.00
145.0 30.3 0.024 207.81 1127.77 0.00
150.0 295 0.023 209.41 1166.66 0.00
155.0 28.8 0.023 210.96 1205.55 0.00
160.0 28.1 0.022 212.46 1244.44 0.00
165.0 27.4 0.022 213.91 1283.33 0.00
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Modified Rational Method - Hundred Year Storm
Site Flow and Storage Summary

I L]
LI t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A10 Post - BLOCK J

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A10)= 0.315 ha

"c"= 0.90
AC= 0.284 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.315 0.90
Total 0.315 0.90
Allowable Release Rate= 143.2 L/s
100 Year Design Storm Min. Storage= 0.0 (m®)
A=| 2317.40
B= 11.00
C= 0.836
I=| A/ (td+B)®
() (2) (3) 4 () (6)
Time Rainfall Storm Runoff Total Required
) Target Released Storage Volume
Intensity Runoff Volume Volume g
(A10 Post) (A10 Post) (A10 Post) (A10 Post)
(min) (mm/hr) (m®ls) (m°) (m°) (m®)
10.0 181.8 0.143 85.91 85.91 0.00
15.0 152.1 0.120 107.79 128.86 0.00
20.0 131.3 0.103 124.07 171.81 0.00
25.0 115.9 0.091 136.86 214.77 0.00
30.0 103.9 0.082 147.31 257.72 0.00
35.0 94.4 0.074 156.10 300.67 0.00
40.0 86.6 0.068 163.66 343.63 0.00
45.0 80.1 0.063 170.27 386.58 0.00
50.0 74.6 0.059 176.13 429.53 0.00
55.0 69.8 0.055 181.40 472.49 0.00
60.0 65.7 0.052 186.17 515.44 0.00
65.0 62.0 0.049 190.53 558.39 0.00
70.0 58.8 0.046 194.54 601.35 0.00
75.0 55.9 0.044 198.25 644.30 0.00
80.0 53.4 0.042 201.71 687.25 0.00
85.0 51.0 0.040 204.95 730.21 0.00
90.0 48.9 0.039 207.99 773.16 0.00
95.0 47.0 0.037 210.85 816.11 0.00
100.0 45.2 0.036 213.56 859.07 0.00
105.0 43.6 0.034 216.13 902.02 0.00
110.0 421 0.033 218.57 944 .97 0.00
115.0 40.7 0.032 220.90 987.93 0.00
120.0 394 0.031 223.12 1030.88 0.00
125.0 38.1 0.030 225.25 1073.83 0.00
130.0 37.0 0.029 227.30 1116.79 0.00
135.0 359 0.028 229.26 1159.74 0.00
140.0 349 0.028 231.16 1202.70 0.00
145.0 34.0 0.027 232.98 1245.65 0.00
150.0 33.1 0.026 234.74 1288.60 0.00
155.0 32.3 0.025 236.44 1331.56 0.00
160.0 315 0.025 238.09 1374.51 0.00
165.0 30.7 0.024 239.68 1417.46 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A11 Pre 0.899 0.88 10
Formula: c Tributary Area ha C
' | = A/(ts+B) Landsc.Area  0.030 0.25
AB,C Constants Hardsc. Area 0.869 0.90
ty Time of concentration Total 0.899 0.88
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A =646.0 B=6.0 C=0.781
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A11 Pre 0.899 0.88 0.79 10 741 0.162 162.5
Event 5 YEAR
A = 1049.5 B=8.0 C =0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A11 Pre 0.899 0.88 0.79 10 103.0 0.226 225.9
Event 10 YEAR
A= 13437 B=9.0 C=0.814
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A11 Pre 0.899 0.88 0.79 10 122.3 0.268 268.1
Event 25 YEAR
A=1719.5 B=10.0 C=10.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A11 Pre 0.899 0.88 0.79 10 146.1 0.320 320.3
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A11 Pre 0.899 0.88 0.79 10 164.6 0.361 360.9
Event 100 YEAR
A=23174 B=11.0 C =0.836
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A11 Pre 0.899 0.88 0.79 10 181.8 0.399 398.6
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Modified Rational Method -Two Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A11 Post - BLOCK K

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A11)= 0.899 ha

"C"= 0.90
AC= 0.809 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.899 0.90
Total 0.899 0.90
Allowable Release Rate= 162.5 L/s
2 Year Design Storm Min. Storage= 2.4 (m®)
A=| 646.00
B= 6.00
C= 0.781
I=| A/ (td+B)°
()] 2) 3) 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\;q;::ieStorage
Intensity Runoff Volume Volume
(A11 Post) (A11 Post) (A11 Post) (A11 Post)
(min) (mm/hr) (m%ls) (m®) (m°) (m?)
10.0 741 0.167 99.92 97.48 2.44
15.0 59.9 0.135 121.21 146.22 0.00
20.0 50.7 0.114 136.78 194.96 0.00
25.0 44.2 0.099 149.03 243.70 0.00
30.0 39.3 0.088 159.12 292.44 0.00
35.0 355 0.080 167.71 341.18 0.00
40.0 325 0.073 175.20 389.92 0.00
45.0 30.0 0.067 181.84 438.66 0.00
50.0 27.9 0.063 187.81 487.40 0.00
55.0 26.1 0.059 193.24 536.15 0.00
60.0 245 0.055 198.23 584.89 0.00
65.0 231 0.052 202.84 633.63 0.00
70.0 21.9 0.049 207.14 682.37 0.00
75.0 20.9 0.047 211.16 731.11 0.00
80.0 19.9 0.045 214.95 779.85 0.00
85.0 19.1 0.043 218.52 828.59 0.00
90.0 18.3 0.041 221.91 877.33 0.00
95.0 17.6 0.039 225.13 926.07 0.00
100.0 16.9 0.038 228.20 974.81 0.00
105.0 16.3 0.037 231.14 1023.55 0.00
110.0 15.8 0.035 233.96 1072.29 0.00
115.0 15.3 0.034 236.66 1121.03 0.00
120.0 14.8 0.033 239.26 1169.77 0.00
125.0 14.3 0.032 241.77 1218.51 0.00
130.0 13.9 0.031 24419 1267.25 0.00
135.0 13.5 0.030 246.53 1315.99 0.00
140.0 13.2 0.030 248.80 1364.73 0.00
145.0 12.8 0.029 251.00 1413.47 0.00
150.0 12.5 0.028 253.13 1462.21 0.00
155.0 12.2 0.027 255.20 1510.95 0.00
160.0 11.9 0.027 257.22 1559.70 0.00
165.0 11.6 0.026 259.18 1608.44 0.00
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Modified Rational Method -Five Year Storm
Site Flow and Storage Summary

Ui
L L I t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A11 Post - BLOCK K

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A11)= 0.899 ha

"C"= 0.90
AC= 0.809 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.899 0.90
Total 0.899 0.90
Allowable Release Rate= 225.9 L/s
5 Year Design Storm Min. Storage= 3.4 (m3
1049.50
8.00
0.803
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?c:‘l::?eswrage
Intensity Runoff Volume Volume
(A11 Post) (A11 Post) (A11 Post) (A11 Post)
(min) (mm/hr) (m%s) (m®) (m°) (m?)
10.0 103.0 0.232 138.95 135.55 3.40
15.0 84.6 0.190 171.18 203.33 0.00
20.0 72.3 0.162 194.89 271.10 0.00
25.0 63.3 0.142 213.50 338.88 0.00
30.0 56.5 0.127 228.76 406.65 0.00
35.0 51.2 0.115 241.67 474.43 0.00
40.0 46.9 0.105 252.85 542.21 0.00
45.0 43.3 0.097 262.70 609.98 0.00
50.0 40.3 0.091 271.50 677.76 0.00
55.0 37.7 0.085 279.46 745.53 0.00
60.0 354 0.080 286.73 813.31 0.00
65.0 335 0.075 293.43 881.08 0.00
70.0 31.7 0.071 299.63 948.86 0.00
75.0 30.2 0.068 305.40 1016.63 0.00
80.0 28.8 0.065 310.82 1084.41 0.00
85.0 27.6 0.062 315.91 1152.19 0.00
90.0 26.4 0.059 320.72 1219.96 0.00
95.0 25.4 0.057 325.27 1287.74 0.00
100.0 24.4 0.055 329.61 1355.51 0.00
105.0 23.6 0.053 333.73 1423.29 0.00
110.0 22.8 0.051 337.68 1491.06 0.00
115.0 22.0 0.049 341.46 1558.84 0.00
120.0 21.3 0.048 345.08 1626.62 0.00
125.0 20.7 0.046 348.57 1694.39 0.00
130.0 201 0.045 351.93 1762.17 0.00
135.0 19.5 0.044 355.17 1829.94 0.00
140.0 19.0 0.043 358.30 1897.72 0.00
145.0 18.5 0.042 361.32 1965.49 0.00
150.0 18.0 0.040 364.25 2033.27 0.00
155.0 17.6 0.039 367.09 2101.04 0.00
160.0 171 0.039 369.85 2168.82 0.00
165.0 16.7 0.038 372.53 2236.60 0.00
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Modified Rational Method -Ten Year Storm

LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Site Flow and Storage Summary
75 Centennial Parkway North

File No. UD22-064

Date: August 2023

10 Year Design Storm

Drainage Area A11 Post - BLOCK K

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A11)= 0.899 ha
"C"= 0.90
AC= 0.809
Tc= 10.0 min
Time Increment= 5.0 min

Allowable Release Rate= 268.1 L/s
Min. Storage= 4.0 (m®)

Tributary Area ha C
Landsc. Area 0.000 0.25
Hardsc. Area 0.899 0.90

Total 0.899 0.90

A=| 1343.70

B = 9.00

C= 0.814

I=| A/ (td+B)°
()] (2) (3 “) (5) (6)
Time Rainfall Storm Runoff Total Required Storage
) Target Released Volume
Intensity Runoff Volume Volume
(A11 Post) (A11 Post) (A11 Post) (A11 Post)

(min) (mm/hr) (m¥s) (m®) (m?®) (m®)
10.0 122.3 0.275 164.91 160.88 4.03
15.0 101.1 0.227 204.53 241.32 0.00
20.0 86.7 0.195 233.77 321.76 0.00
25.0 76.2 0.171 256.73 402.20 0.00
30.0 68.1 0.153 275.52 482.64 0.00
35.0 61.7 0.139 291.37 563.08 0.00
40.0 56.6 0.127 305.07 643.52 0.00
45.0 52.3 0.117 317.10 723.96 0.00
50.0 48.6 0.109 327.83 804.40 0.00
55.0 45.5 0.102 337.51 884.84 0.00
60.0 42.8 0.096 346.32 965.28 0.00
65.0 40.4 0.091 354.41 1045.72 0.00
70.0 38.3 0.086 361.90 1126.16 0.00
75.0 36.5 0.082 368.85 1206.60 0.00
80.0 34.8 0.078 375.35 1287.04 0.00
85.0 33.3 0.075 381.46 1367.48 0.00
90.0 31.9 0.072 387.21 1447.92 0.00
95.0 30.7 0.069 392.66 1528.36 0.00
100.0 29.5 0.066 397.82 1608.80 0.00
105.0 28.4 0.064 402.74 1689.24 0.00
110.0 27.5 0.062 407.43 1769.68 0.00
115.0 26.6 0.060 411.91 1850.12 0.00
120.0 25.7 0.058 416.21 1930.56 0.00
125.0 24.9 0.056 420.34 2011.00 0.00
130.0 24.2 0.054 424.31 2091.44 0.00
135.0 23.5 0.053 428.13 2171.88 0.00
140.0 22.9 0.051 431.82 2252.32 0.00
145.0 223 0.050 435.39 2332.76 0.00
150.0 21.7 0.049 438.84 2413.20 0.00
155.0 21.2 0.048 44218 2493.64 0.00
160.0 20.6 0.046 445.42 2574.08 0.00
165.0 20.2 0.045 448.57 2654.52 0.00
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Modified Rational Method -Twenty Five Year Storm
Site Flow and Storage Summary

L
LI t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A11 Post - BLOCK K

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A11)= 0.899 ha

"c"= 0.90
AC= 0.809 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.899 0.90
Total 0.899 0.90
Allowable Release Rate= 320.3 L/s
25 Year Design Storm Min. Storage= 4.8  (m°)
A=[ 1719.50
B= 10.00
C= 0.823
I=| A/ (td+B)®
() (2) (3) 4 (5) (6)
Time Rainfall Storm Runoff R:zef’:; d Total Required Storage
Intensity Runoff Volume Volume Volume
(A11 Post) (A11 Post) (A11 Post) (A11 Post)
(min) (mmihr) (m%ls) (m°) (m?) (m?)
10.0 146.1 0.328 197.02 192.20 4.82
15.0 121.6 0.273 245.95 288.30 0.00
20.0 104.6 0.235 282.24 384.41 0.00
25.0 92.2 0.207 310.76 480.51 0.00
30.0 82.6 0.186 334.10 576.61 0.00
35.0 75.0 0.168 353.78 672.71 0.00
40.0 68.7 0.154 370.73 768.81 0.00
45.0 63.5 0.143 385.61 864.91 0.00
50.0 59.2 0.133 398.85 961.01 0.00
55.0 55.4 0.124 410.76 1057.11 0.00
60.0 52.1 0.117 421.59 1153.22 0.00
65.0 49.2 0.111 431.51 1249.32 0.00
70.0 46.7 0.105 440.66 1345.42 0.00
75.0 44 .4 0.100 449.16 1441.52 0.00
80.0 42.4 0.095 457.09 1537.62 0.00
85.0 40.5 0.091 464.52 1633.72 0.00
90.0 38.9 0.087 471.52 1729.82 0.00
95.0 37.3 0.084 478.12 1825.93 0.00
100.0 35.9 0.081 484.38 1922.03 0.00
105.0 34.6 0.078 490.33 2018.13 0.00
110.0 334 0.075 496.00 2114.23 0.00
115.0 32.3 0.073 501.41 2210.33 0.00
120.0 31.3 0.070 506.59 2306.43 0.00
125.0 30.3 0.068 511.56 2402.53 0.00
130.0 29.5 0.066 516.34 2498.64 0.00
135.0 28.6 0.064 520.93 2594.74 0.00
140.0 27.8 0.063 525.36 2690.84 0.00
145.0 27.1 0.061 529.64 2786.94 0.00
150.0 26.4 0.059 533.77 2883.04 0.00
155.0 25.7 0.058 537.77 2979.14 0.00
160.0 251 0.056 541.64 3075.24 0.00
165.0 24.5 0.055 545.40 3171.34 0.00
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Modified Rational Method - Fifty Year Storm
Site Flow and Storage Summary

L
LI t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A11 Post - BLOCK K

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A11)= 0.899 ha

"c"= 0.90
AC= 0.809 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.899 0.90
Total 0.899 0.90
Allowable Release Rate= 360.9 L/s
50 Year Design Storm Min. Storage= 5.4 (m°)
A=| 1954.80
B= 10.00
C= 0.826
I=| A/ (td+B)®
() (2) 3) 4 () (6)
Time Rainfall Storm Runoff Total Required
] Target Released Storage Volume
Intensity Runoff Volume Volume g
(A11 Post) (A11 Post) (A11 Post) (A11 Post)
(min) (mmihr) (m’ls) (m®) (m?) (m?)
10.0 164.6 0.370 221.97 216.55 5.43
15.0 136.9 0.308 276.91 324.82 0.00
20.0 117.8 0.265 317.60 433.10 0.00
25.0 103.7 0.233 349.54 541.37 0.00
30.0 92.9 0.209 375.64 649.65 0.00
35.0 84.2 0.189 397.62 757.92 0.00
40.0 77.2 0.174 416.55 866.20 0.00
45.0 714 0.160 433.14 974.47 0.00
50.0 66.4 0.149 447.89 1082.75 0.00
55.0 62.2 0.140 461.16 1191.02 0.00
60.0 58.5 0.131 473.21 1299.30 0.00
65.0 55.2 0.124 484.25 1407.57 0.00
70.0 52.4 0.118 494.42 1515.84 0.00
75.0 49.8 0.112 503.87 1624.12 0.00
80.0 47.5 0.107 512.67 1732.39 0.00
85.0 45.4 0.102 520.92 1840.67 0.00
90.0 43.6 0.098 528.68 1948.94 0.00
95.0 41.8 0.094 536.01 2057.22 0.00
100.0 40.3 0.090 542.95 2165.49 0.00
105.0 38.8 0.087 549.55 2273.77 0.00
110.0 375 0.084 555.83 2382.04 0.00
115.0 36.2 0.081 561.83 2490.32 0.00
120.0 35.1 0.079 567.57 2598.59 0.00
125.0 34.0 0.076 573.07 2706.86 0.00
130.0 33.0 0.074 578.36 2815.14 0.00
135.0 32.0 0.072 583.44 2923.41 0.00
140.0 31.2 0.070 588.34 3031.69 0.00
145.0 30.3 0.068 593.07 3139.96 0.00
150.0 29.5 0.066 597.64 3248.24 0.00
155.0 28.8 0.065 602.06 3356.51 0.00
160.0 28.1 0.063 606.35 3464.79 0.00
165.0 27.4 0.062 610.50 3573.06 0.00
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Modified Rational Method - Hundred Year Storm
I I I L — h Site Flow and Storage Summary
I t os 75 Centennial Parkway North
File No. UD22-064

Date: August 2023
Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A11 Post - BLOCK K
Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A11)= 0.899 ha
"C"= 0.90
AC= 0.809 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.899 0.90
Total 0.899 0.90
Allowable Release Rate= 398.6 L/s
100 Year Design Storm Min. Storage= 6.0  (m°)
A=| 2317.40
B= 11.00
C= 0.836
I=| A/ (td+B)®
() (2) (3) “ (5) (6)
Time Rainfall Storm Runoff Total Required
) Target Released Storage Volume
Intensity Runoff Volume Volume g
(A11 Post) (A11 Post) (A11 Post) (A11 Post)
(min) (mm/hr) (m®ls) (m°) (m?) (m?)
10.0 181.8 0.409 245.18 239.18 5.99
15.0 152.1 0.342 307.63 358.77 0.00
20.0 131.3 0.295 354.08 478.37 0.00
25.0 115.9 0.260 390.59 597.96 0.00
30.0 103.9 0.234 420.42 717.55 0.00
35.0 94.4 0.212 445.51 837.14 0.00
40.0 86.6 0.195 467.07 956.73 0.00
45.0 80.1 0.180 485.94 1076.32 0.00
50.0 74.6 0.168 502.67 1195.92 0.00
55.0 69.8 0.157 517.70 1315.51 0.00
60.0 65.7 0.148 531.31 1435.10 0.00
65.0 62.0 0.139 543.76 1554.69 0.00
70.0 58.8 0.132 555.21 1674.28 0.00
75.0 55.9 0.126 565.81 1793.87 0.00
80.0 53.4 0.120 575.68 1913.47 0.00
85.0 51.0 0.115 584.91 2033.06 0.00
90.0 48.9 0.110 593.58 2152.65 0.00
95.0 47.0 0.106 601.76 2272.24 0.00
100.0 45.2 0.102 609.48 2391.83 0.00
105.0 43.6 0.098 616.81 2511.42 0.00
110.0 42.1 0.095 623.79 2631.02 0.00
115.0 40.7 0.091 630.43 2750.61 0.00
120.0 39.4 0.088 636.79 2870.20 0.00
125.0 38.1 0.086 642.87 2989.79 0.00
130.0 37.0 0.083 648.71 3109.38 0.00
135.0 35.9 0.081 654.31 3228.97 0.00
140.0 34.9 0.079 659.71 3348.56 0.00
145.0 34.0 0.076 664.92 3468.16 0.00
150.0 33.1 0.074 669.94 3587.75 0.00
155.0 323 0.073 674.80 3707.34 0.00
160.0 315 0.071 679.50 3826.93 0.00
165.0 30.7 0.069 684.05 3946.52 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A12 Pre 0.464 0.90 10
Formula: c Tributary Area ha C
: I = A/(t4+B) Landsc.Area  0.000 0.25
AB,C Constants Hardsc. Area 0.464 0.90
ty Time of concentration Total 0.464 0.90
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A =646.0 B=6.0 C=0.781
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A12 Pre 0.464 0.90 0.42 10 741 0.086 86.0
Event 5 YEAR
A = 1049.5 B=8.0 C =0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A12 Pre 0.464 0.90 0.42 10 103.0 0.120 119.5
Event 10 YEAR
A= 13437 B=9.0 C=0.814
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A12 Pre 0.464 0.90 0.42 10 122.3 0.142 141.9
Event 25 YEAR
A=1719.5 B=10.0 C=10.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A12 Pre 0.464 0.90 0.42 10 146.1 0.169 169.5
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A12 Pre 0.464 0.90 0.42 10 164.6 0.191 190.9
Event 100 YEAR
A=23174 B=11.0 C =0.836
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A12 Pre 0.464 0.90 0.42 10 181.8 0.211 210.9
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Modified Rational Method -Two Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A12 Post - BLOCK L

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A12) = 0.464 ha
"C"=0.90

AC= 0.418 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.464 0.90
Total 0.464 0.90
Allowable Release Rate= 86.0 L/s
2 Year Design Storm Min. Storage= 0.0 (m®)
A=[ 646.00
B= 6.00
C= 0.781
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?c:::esmrage
Intensity Runoff Volume Volume
(A12 Post) (A12 Post) (A12 Post) (A12 Post)
(min) (mm/hr) (m%ls) (m®) (m°) (m?)
10.0 74.1 0.086 51.57 51.57 0.00
15.0 59.9 0.070 62.56 77.36 0.00
20.0 50.7 0.059 70.60 103.15 0.00
25.0 44.2 0.051 76.92 128.93 0.00
30.0 39.3 0.046 82.13 154.72 0.00
35.0 35.5 0.041 86.56 180.51 0.00
40.0 32.5 0.038 90.42 206.29 0.00
45.0 30.0 0.035 93.85 232.08 0.00
50.0 27.9 0.032 96.93 257.87 0.00
55.0 26.1 0.030 99.74 283.65 0.00
60.0 24.5 0.028 102.31 309.44 0.00
65.0 23.1 0.027 104.69 335.23 0.00
70.0 21.9 0.025 106.91 361.01 0.00
75.0 20.9 0.024 108.99 386.80 0.00
80.0 19.9 0.023 110.94 412.59 0.00
85.0 19.1 0.022 112.78 438.37 0.00
90.0 18.3 0.021 114.53 464.16 0.00
95.0 17.6 0.020 116.20 489.95 0.00
100.0 16.9 0.020 117.78 515.73 0.00
105.0 16.3 0.019 119.30 541.52 0.00
110.0 15.8 0.018 120.75 567.31 0.00
115.0 15.3 0.018 122.15 593.09 0.00
120.0 14.8 0.017 123.49 618.88 0.00
125.0 143 0.017 124.79 644.66 0.00
130.0 13.9 0.016 126.04 670.45 0.00
135.0 13.5 0.016 127.24 696.24 0.00
140.0 13.2 0.015 128.41 722.02 0.00
145.0 12.8 0.015 129.55 747.81 0.00
150.0 12,5 0.015 130.65 773.60 0.00
155.0 12.2 0.014 131.72 799.38 0.00
160.0 11.9 0.014 132.76 825.17 0.00
165.0 11.6 0.014 133.77 850.96 0.00
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Modified Rational Method -Five Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A12 Post - BLOCK L

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A12) = 0.464 ha
"C"=0.90

AC= 0.418 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.464 0.90
Total 0.464 0.90
Allowable Release Rate= 119.5 L/s
5 Year Design Storm Min. Storage= 0.0 (m3
A=[ 1049.50
B= 8.00
C= 0.803
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?;::eswrage
Intensity Runoff Volume Volume
(A12 Post) (A12 Post) (A12 Post) (A12 Post)
(min) (mm/hr) (m%s) (m®) (m°) (m?)
10.0 103.0 0.120 71.71 71.71 0.00
15.0 84.6 0.098 88.35 107.57 0.00
20.0 72.3 0.084 100.59 143.43 0.00
25.0 63.3 0.073 110.20 179.29 0.00
30.0 56.5 0.066 118.07 215.14 0.00
35.0 51.2 0.059 124.73 251.00 0.00
40.0 46.9 0.054 130.50 286.86 0.00
45.0 43.3 0.050 135.58 322.72 0.00
50.0 40.3 0.047 140.13 358.57 0.00
55.0 37.7 0.044 144.24 394.43 0.00
60.0 354 0.041 147.99 430.29 0.00
65.0 335 0.039 151.45 466.15 0.00
70.0 31.7 0.037 154.65 502.00 0.00
75.0 30.2 0.035 157.63 537.86 0.00
80.0 28.8 0.033 160.42 573.72 0.00
85.0 27.6 0.032 163.05 609.57 0.00
90.0 26.4 0.031 165.53 645.43 0.00
95.0 25.4 0.029 167.88 681.29 0.00
100.0 24.4 0.028 170.12 717.15 0.00
105.0 23.6 0.027 172.25 753.00 0.00
110.0 22.8 0.026 174.29 788.86 0.00
115.0 22.0 0.026 176.24 824.72 0.00
120.0 21.3 0.025 178.11 860.58 0.00
125.0 20.7 0.024 179.91 896.43 0.00
130.0 201 0.023 181.64 932.29 0.00
135.0 19.5 0.023 183.31 968.15 0.00
140.0 19.0 0.022 184.93 1004.01 0.00
145.0 18.5 0.021 186.49 1039.86 0.00
150.0 18.0 0.021 188.00 1075.72 0.00
155.0 17.6 0.020 189.47 1111.58 0.00
160.0 171 0.020 190.89 1147.43 0.00
165.0 16.7 0.019 192.28 1183.29 0.00
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Modified Rational Method -Ten Year Storm

LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Site Flow and Storage Summary
75 Centennial Parkway North

File No. UD22-064

Date: August 2023

10 Year Design Storm

Drainage Area A12 Post - BLOCK L

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A12) = 0.464 ha
"C"= 0.90
AC= 0.418
Tc= 10.0 min
Time Increment= 5.0 min

Allowable Release Rate= 141.9 L/s
Min. Storage= 0.0 (m®)

Tributary Area ha C
Landsc. Area 0.000 0.25
Hardsc. Area 0.464 0.90

Total 0.464 0.90

A=| 1343.70

B = 9.00

C= 0.814

I=| A/ (td+B)°
()] (2) (3 “) (5) (6)
Time Rainfall Storm Runoff Total Required Storage
) Target Released Volume
Intensity Runoff Volume Volume
(A12 Post) (A12 Post) (A12 Post) (A12 Post)

(min) (mm/hr) (m¥s) (m®) (m?®) (m®)
10.0 122.3 0.142 85.12 85.12 0.00
15.0 101.1 0.117 105.56 127.67 0.00
20.0 86.7 0.101 120.66 170.23 0.00
25.0 76.2 0.088 132.50 212.79 0.00
30.0 68.1 0.079 142.20 255.35 0.00
35.0 61.7 0.072 150.39 297.90 0.00
40.0 56.6 0.066 157.45 340.46 0.00
45.0 52.3 0.061 163.66 383.02 0.00
50.0 48.6 0.056 169.20 425.58 0.00
55.0 45.5 0.053 174.20 468.13 0.00
60.0 42.8 0.050 178.75 510.69 0.00
65.0 40.4 0.047 182.92 553.25 0.00
70.0 38.3 0.044 186.78 595.81 0.00
75.0 36.5 0.042 190.37 638.36 0.00
80.0 34.8 0.040 193.73 680.92 0.00
85.0 33.3 0.039 196.88 723.48 0.00
90.0 31.9 0.037 199.85 766.04 0.00
95.0 30.7 0.036 202.66 808.59 0.00
100.0 29.5 0.034 205.33 851.15 0.00
105.0 28.4 0.033 207.86 893.71 0.00
110.0 27.5 0.032 210.29 936.27 0.00
115.0 26.6 0.031 212.60 978.82 0.00
120.0 25.7 0.030 214.82 1021.38 0.00
125.0 24.9 0.029 216.95 1063.94 0.00
130.0 24.2 0.028 219.00 1106.50 0.00
135.0 23.5 0.027 220.97 1149.05 0.00
140.0 22.9 0.027 222.88 1191.61 0.00
145.0 223 0.026 22472 1234.17 0.00
150.0 21.7 0.025 226.50 1276.73 0.00
155.0 21.2 0.025 228.22 1319.28 0.00
160.0 20.6 0.024 229.90 1361.84 0.00
165.0 20.2 0.023 231.52 1404.40 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Twenty Five Year Storm
Site Flow and Storage Summary

75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A12 Post - BLOCK L

Rooftops/Driveway/Landscaped/Hardscaped

Areas - Controlled

Area (A12) = 0.464 ha
"c"= 0.90
AC= 0.418 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.464 0.90
Total 0.464 0.90
Allowable Release Rate= 169.5 L/s
25 Year Design Storm Min. Storage= 0.0 (m3
A=[ 1719.50
B= 10.00
C= 0.823
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\;q;::ieStorage
Intensity Runoff Volume Volume
(A12 Post) (A12 Post) (A12 Post) (A12 Post)
(min) (mm/hr) (m®/s) (m?) (m°) (m?)
10.0 146.1 0.169 101.69 101.69 0.00
15.0 121.6 0.141 126.94 152.53 0.00
20.0 104.6 0.121 145.67 203.37 0.00
25.0 92.2 0.107 160.39 254.22 0.00
30.0 82.6 0.096 172.44 305.06 0.00
35.0 75.0 0.087 182.59 355.90 0.00
40.0 68.7 0.080 191.35 406.75 0.00
45.0 63.5 0.074 199.02 457.59 0.00
50.0 59.2 0.069 205.86 508.43 0.00
55.0 55.4 0.064 212.01 559.28 0.00
60.0 52.1 0.060 217.59 610.12 0.00
65.0 49.2 0.057 222.71 660.96 0.00
70.0 46.7 0.054 227.44 711.81 0.00
75.0 44 .4 0.052 231.83 762.65 0.00
80.0 42.4 0.049 235.92 813.49 0.00
85.0 40.5 0.047 239.75 864.34 0.00
90.0 38.9 0.045 243.36 915.18 0.00
95.0 37.3 0.043 246.77 966.02 0.00
100.0 35.9 0.042 250.00 1016.87 0.00
105.0 34.6 0.040 253.07 1067.71 0.00
110.0 334 0.039 256.00 1118.55 0.00
115.0 32.3 0.038 258.79 1169.40 0.00
120.0 31.3 0.036 261.47 1220.24 0.00
125.0 30.3 0.035 264.03 1271.08 0.00
130.0 29.5 0.034 266.50 1321.93 0.00
135.0 28.6 0.033 268.87 1372.77 0.00
140.0 27.8 0.032 271.15 1423.61 0.00
145.0 271 0.031 273.36 1474.46 0.00
150.0 26.4 0.031 275.49 1525.30 0.00
155.0 25.7 0.030 277.56 1576.14 0.00
160.0 251 0.029 279.56 1626.99 0.00
165.0 24.5 0.028 281.50 1677.83 0.00
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Modified Rational Method - Fifty Year Storm
Site Flow and Storage Summary

L
LI t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A12 Post - BLOCK L

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A12)= 0.464 ha

"c"= 0.90
AC= 0.418 Tributary Area ha (o
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.464 0.90
Total 0.464 0.90
Allowable Release Rate= 190.9 L/s
50 Year Design Storm Min. Storage= 0.0 (m°)
A=| 1954.80
B= 10.00
C= 0.826
I=| A/ (td+B)®
() (2) (3) 4 () (6)
Time Rainfall Storm Runoff Total Required
] Target Released Storage Volume
Intensity Runoff Volume Volume
(A12 Post) (A12 Post) (A12 Post) (A12 Post)
(min) (mmihr) (m°ls) (m°) (m°) (m°)
10.0 164.6 0.191 114.57 114.57 0.00
15.0 136.9 0.159 142.92 171.85 0.00
20.0 117.8 0.137 163.92 229.13 0.00
25.0 103.7 0.120 180.41 286.42 0.00
30.0 92.9 0.108 193.88 343.70 0.00
35.0 84.2 0.098 205.22 400.99 0.00
40.0 77.2 0.090 214.99 458.27 0.00
45.0 714 0.083 223.56 515.55 0.00
50.0 66.4 0.077 231.17 572.84 0.00
55.0 62.2 0.072 238.02 630.12 0.00
60.0 58.5 0.068 24424 687.40 0.00
65.0 55.2 0.064 249.93 744.69 0.00
70.0 52.4 0.061 255.19 801.97 0.00
75.0 49.8 0.058 260.06 859.25 0.00
80.0 47.5 0.055 264.60 916.54 0.00
85.0 454 0.053 268.86 973.82 0.00
90.0 43.6 0.051 272.87 1031.11 0.00
95.0 41.8 0.049 276.65 1088.39 0.00
100.0 40.3 0.047 280.23 1145.67 0.00
105.0 38.8 0.045 283.64 1202.96 0.00
110.0 375 0.043 286.88 1260.24 0.00
115.0 36.2 0.042 289.98 1317.52 0.00
120.0 35.1 0.041 292.94 1374.81 0.00
125.0 34.0 0.039 295.78 1432.09 0.00
130.0 33.0 0.038 298.51 1489.38 0.00
135.0 32.0 0.037 301.13 1546.66 0.00
140.0 31.2 0.036 303.66 1603.94 0.00
145.0 30.3 0.035 306.10 1661.23 0.00
150.0 29.5 0.034 308.46 1718.51 0.00
155.0 28.8 0.033 310.74 1775.79 0.00
160.0 28.1 0.033 312.95 1833.08 0.00
165.0 27.4 0.032 315.10 1890.36 0.00
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I Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Hundred Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Drainage Area A12 Post - BLOCK L

Rooftops/Driveway/Landscaped/Hardscaped

Areas - Controlled

Area (A12) = 0.464 ha
0.90
0.418 Tributary Area ha C
10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.464 0.90
Total 0.464 0.90
Allowable Release Rate= 210.9 L/s
100 Year Design Storm Min. Storage= 0.0  (m®)
A=| 2317.40
B= 11.00
C= 0.836
I=| A/ (td+B)®
() (2) (3) “ (5) (6)
Time Rainfall Storm Runoff Target Total Required
f Released Storage Volume
Intensity Runoff Volume Volume g
(A12 Post) (A12 Post) (A12 Post) (A12 Post)
(min) (mmihr) (m’ls) (m®) (m?) (m?)
10.0 181.8 0.211 126.54 126.54 0.00
15.0 152.1 0.176 158.78 189.81 0.00
20.0 131.3 0.152 182.75 253.08 0.00
25.0 115.9 0.134 201.60 316.36 0.00
30.0 103.9 0.121 216.99 379.63 0.00
35.0 94.4 0.109 229.94 442.90 0.00
40.0 86.6 0.100 241.07 506.17 0.00
45.0 80.1 0.093 250.81 569.44 0.00
50.0 74.6 0.086 259.44 632.71 0.00
55.0 69.8 0.081 267.20 695.98 0.00
60.0 65.7 0.076 274.23 759.25 0.00
65.0 62.0 0.072 280.65 822.52 0.00
70.0 58.8 0.068 286.56 885.79 0.00
75.0 55.9 0.065 292.03 949.07 0.00
80.0 53.4 0.062 297.13 1012.34 0.00
85.0 51.0 0.059 301.89 1075.61 0.00
90.0 48.9 0.057 306.37 1138.88 0.00
95.0 47.0 0.054 310.58 1202.15 0.00
100.0 45.2 0.052 314.57 1265.42 0.00
105.0 43.6 0.051 318.36 1328.69 0.00
110.0 42.1 0.049 321.95 1391.96 0.00
115.0 40.7 0.047 325.39 1455.23 0.00
120.0 394 0.046 328.66 1518.50 0.00
125.0 38.1 0.044 331.80 1581.78 0.00
130.0 37.0 0.043 334.82 1645.05 0.00
135.0 35.9 0.042 337.71 1708.32 0.00
140.0 34.9 0.041 340.50 1771.59 0.00
145.0 34.0 0.039 343.18 1834.86 0.00
150.0 33.1 0.038 345.78 1898.13 0.00
155.0 323 0.037 348.28 1961.40 0.00
160.0 315 0.037 350.71 2024.67 0.00
165.0 30.7 0.036 353.06 2087.94 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A13 Pre 0.202 0.90 10
Formula: c Tributary Area ha C
' | = A/(ts+B) Landsc.Area  0.000 0.25
AB,C Constants Hardsc. Area 0.202 0.90
ty Time of concentration Total 0.202 0.90
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A =646.0 B=6.0 C=0.781
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A13 Pre 0.202 0.90 0.18 10 741 0.037 37.4
Event 5 YEAR
A = 1049.5 B=8.0 C =0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A13 Pre 0.202 0.90 0.18 10 103.0 0.052 52.0
Event 10 YEAR
A= 13437 B=9.0 C=0.814
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A13 Pre 0.202 0.90 0.18 10 122.3 0.062 61.8
Event 25 YEAR
A=1719.5 B=10.0 C=10.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A13 Pre 0.202 0.90 0.18 10 146.1 0.074 73.8
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A13 Pre 0.202 0.90 0.18 10 164.6 0.083 83.1
Event 100 YEAR
A=23174 B=11.0 C =0.836
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A13 Pre 0.202 0.90 0.18 10 181.8 0.092 91.8
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Modified Rational Method -Two Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A13 Post - BLOCK N

Parkland Area

Area (A13)= 0.202 ha
"C"= 0.25
AC = 0.051 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.202 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.202 0.25
Allowable Release Rate= 37.4 L/s
2 Year Design Storm Min. Storage= 0.0 (m®)
A=[ 646.00
B= 6.00
C= 0.781
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\jl;:‘:':iesmrage
Intensity Runoff Volume Volume
(A13 Post) (A13 Post) (A13 Post) (A13 Post)
(min) (mm/hr) (m%ls) (m®) (m°) (m?)
10.0 74.1 0.010 6.24 22.45 0.00
15.0 59.9 0.008 7.57 33.68 0.00
20.0 50.7 0.007 8.54 44.90 0.00
25.0 44.2 0.006 9.30 56.13 0.00
30.0 39.3 0.006 9.93 67.36 0.00
35.0 35.5 0.005 10.47 78.58 0.00
40.0 32,5 0.005 10.93 89.81 0.00
45.0 30.0 0.004 11.35 101.03 0.00
50.0 27.9 0.004 11.72 112.26 0.00
55.0 26.1 0.004 12.06 123.49 0.00
60.0 24.5 0.003 12.37 134.71 0.00
65.0 231 0.003 12.66 145.94 0.00
70.0 21.9 0.003 12.93 157.16 0.00
75.0 20.9 0.003 13.18 168.39 0.00
80.0 19.9 0.003 13.42 179.62 0.00
85.0 19.1 0.003 13.64 190.84 0.00
90.0 18.3 0.003 13.85 202.07 0.00
95.0 17.6 0.002 14.05 213.30 0.00
100.0 16.9 0.002 14.24 224 .52 0.00
105.0 16.3 0.002 14.43 235.75 0.00
110.0 15.8 0.002 14.60 246.97 0.00
115.0 15.3 0.002 14.77 258.20 0.00
120.0 14.8 0.002 14.93 269.43 0.00
125.0 143 0.002 15.09 280.65 0.00
130.0 13.9 0.002 15.24 291.88 0.00
135.0 13.5 0.002 15.39 303.10 0.00
140.0 13.2 0.002 15.53 314.33 0.00
145.0 12.8 0.002 15.67 325.56 0.00
150.0 125 0.002 15.80 336.78 0.00
155.0 12.2 0.002 15.93 348.01 0.00
160.0 11.9 0.002 16.05 359.23 0.00
165.0 11.6 0.002 16.18 370.46 0.00
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Modified Rational Method -Five Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A13 Post - BLOCK N

Parkland Area

Area (A13)= 0.202 ha
"C"= 0.25
AC = 0.051 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.202 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.202 0.25
Allowable Release Rate=  52.0 L/s
5 Year Design Storm Min. Storage= 0.0 (m3
A=[ 1049.50
B= 8.00
C= 0.803
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?;::eswrage
Intensity Runoff Volume Volume
(A13 Post) (A13 Post) (A13 Post) (A13 Post)
(min) (mm/hr) (m%s) (m®) (m°) (m?)
10.0 103.0 0.014 8.67 31.22 0.00
15.0 84.6 0.012 10.68 46.83 0.00
20.0 72.3 0.010 12.16 62.44 0.00
25.0 63.3 0.009 13.33 78.05 0.00
30.0 56.5 0.008 14.28 93.66 0.00
35.0 51.2 0.007 15.08 109.27 0.00
40.0 46.9 0.007 15.78 124.88 0.00
45.0 43.3 0.006 16.40 140.49 0.00
50.0 40.3 0.006 16.95 156.10 0.00
55.0 37.7 0.005 17.44 171.71 0.00
60.0 354 0.005 17.90 187.32 0.00
65.0 335 0.005 18.31 202.93 0.00
70.0 31.7 0.004 18.70 218.54 0.00
75.0 30.2 0.004 19.06 234.15 0.00
80.0 28.8 0.004 19.40 249.76 0.00
85.0 27.6 0.004 19.72 265.38 0.00
90.0 26.4 0.004 20.02 280.99 0.00
95.0 254 0.004 20.30 296.60 0.00
100.0 24.4 0.003 20.57 312.21 0.00
105.0 23.6 0.003 20.83 327.82 0.00
110.0 22.8 0.003 21.08 343.43 0.00
115.0 22.0 0.003 21.31 359.04 0.00
120.0 21.3 0.003 21.54 374.65 0.00
125.0 20.7 0.003 21.76 390.26 0.00
130.0 20.1 0.003 21.97 405.87 0.00
135.0 19.5 0.003 2217 421.48 0.00
140.0 19.0 0.003 22.36 437.09 0.00
145.0 18.5 0.003 22.55 452.70 0.00
150.0 18.0 0.003 22.73 468.31 0.00
155.0 17.6 0.002 22.91 483.92 0.00
160.0 171 0.002 23.08 499.53 0.00
165.0 16.7 0.002 23.25 515.14 0.00
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Modified Rational Method -Ten Year Storm

l l R Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A13 Post - BLOCK N

Parkland Area
Area (A13)= 0.202 ha

"C"= 0.25
AC= 0.051 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.202 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.202 0.25
Allowable Release Rate= 61.8 L/s
10 Year Design Storm Min. Storage= 0.0 (m®)
A=| 1343.70
B= 9.00
C = 0.814
I=| A/ (td+B)°
()] (2) (3 4 (5) (6)
Time Rainfall Storm Runoff Total Required Storage
) Target Released Volume
Intensity Runoff Volume Volume
(A13 Post) (A13 Post) (A13 Post) (A13 Post)
(min) (mm/hr) (m¥s) (m®) (m?®) (m®)
10.0 122.3 0.017 10.29 37.05 0.00
15.0 101.1 0.014 12.77 55.58 0.00
20.0 86.7 0.012 14.59 74.11 0.00
25.0 76.2 0.011 16.02 92.64 0.00
30.0 68.1 0.010 17.20 111.16 0.00
35.0 61.7 0.009 18.19 129.69 0.00
40.0 56.6 0.008 19.04 148.22 0.00
45.0 52.3 0.007 19.79 166.74 0.00
50.0 48.6 0.007 20.46 185.27 0.00
55.0 455 0.006 21.07 203.80 0.00
60.0 42.8 0.006 21.62 222.33 0.00
65.0 40.4 0.006 2212 240.85 0.00
70.0 38.3 0.005 22.59 259.38 0.00
75.0 36.5 0.005 23.02 277.91 0.00
80.0 34.8 0.005 23.43 296.44 0.00
85.0 33.3 0.005 23.81 314.96 0.00
90.0 31.9 0.004 2417 333.49 0.00
95.0 30.7 0.004 24.51 352.02 0.00
100.0 29.5 0.004 24.83 370.54 0.00
105.0 28.4 0.004 25.14 389.07 0.00
110.0 27.5 0.004 25.43 407.60 0.00
115.0 26.6 0.004 25.71 426.13 0.00
120.0 25.7 0.004 25.98 444 .65 0.00
125.0 24.9 0.003 26.24 463.18 0.00
130.0 24.2 0.003 26.48 481.71 0.00
135.0 23.5 0.003 26.72 500.23 0.00
140.0 22.9 0.003 26.95 518.76 0.00
145.0 22.3 0.003 2717 537.29 0.00
150.0 21.7 0.003 27.39 555.82 0.00
155.0 21.2 0.003 27.60 574.34 0.00
160.0 20.6 0.003 27.80 592.87 0.00
165.0 20.2 0.003 28.00 611.40 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Twenty Five Year Storm
Site Flow and Storage Summary

75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A13 Post - BLOCK N

Parkland Area

Area (A13)= 0.202 ha
"C"= 0.25
AC = 0.051 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.202 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.202 0.25
Allowable Release Rate= 73.8 L/s
25 Year Design Storm Min. Storage= 0.0 (m3
A=[ 1719.50
B= 10.00
C= 0.823
I=| A/ (td+B)°
)] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\;]cl’.llls:ieStorage
Intensity Runoff Volume Volume
(A13 Post) (A13 Post) (A13 Post) (A13 Post)
(min) (mm/hr) (m®s) (m?) (m?) (m®)
10.0 146.1 0.020 12.30 44.27 0.00
15.0 121.6 0.017 15.35 66.40 0.00
20.0 104.6 0.015 17.62 88.54 0.00
25.0 92.2 0.013 19.40 110.67 0.00
30.0 82.6 0.012 20.85 132.81 0.00
35.0 75.0 0.011 22.08 154.94 0.00
40.0 68.7 0.010 23.14 177.07 0.00
45.0 63.5 0.009 24.07 199.21 0.00
50.0 59.2 0.008 24.89 221.34 0.00
55.0 55.4 0.008 25.64 243.48 0.00
60.0 52.1 0.007 26.31 265.61 0.00
65.0 49.2 0.007 26.93 287.75 0.00
70.0 46.7 0.007 27.50 309.88 0.00
75.0 44 .4 0.006 28.03 332.02 0.00
80.0 42.4 0.006 28.53 354.15 0.00
85.0 40.5 0.006 28.99 376.28 0.00
90.0 38.9 0.005 29.43 398.42 0.00
95.0 37.3 0.005 29.84 420.55 0.00
100.0 35.9 0.005 30.23 442.69 0.00
105.0 34.6 0.005 30.60 464.82 0.00
110.0 334 0.005 30.96 486.96 0.00
115.0 323 0.005 31.30 509.09 0.00
120.0 31.3 0.004 31.62 531.22 0.00
125.0 30.3 0.004 31.93 553.36 0.00
130.0 29.5 0.004 32.23 575.49 0.00
135.0 28.6 0.004 32.51 597.63 0.00
140.0 27.8 0.004 32.79 619.76 0.00
145.0 271 0.004 33.06 641.90 0.00
150.0 26.4 0.004 33.32 664.03 0.00
155.0 25.7 0.004 33.56 686.17 0.00
160.0 25.1 0.004 33.81 708.30 0.00
165.0 24.5 0.003 34.04 730.43 0.00
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Modified Rational Method - Fifty Year Storm
Site Flow and Storage Summary

L
LI t h os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A13 Post - BLOCK N

Parkland Area
Area (A13)= 0.202 ha
"C"= 0.25
AC = 0.051 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.202 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.202 0.25
Allowable Release Rate= 83.1 L/s
50 Year Design Storm Min. Storage= 0.0 (m®)
A=| 1954.80
B= 10.00
C= 0.826
I=| A/ (td+B)®
() (2) 3) 4 (5) (6)
Time Rainfall Storm Runoff Target Released Total Required
Intensity Runoff Volume Volume Storage Volume
(A13 Post) (A13 Post) (A13 Post) (A13 Post)
(min) (mmihr) (m’ls) (m®) (m°) (m®)
10.0 164.6 0.023 13.85 49.88 0.00
15.0 136.9 0.019 17.28 74.81 0.00
20.0 117.8 0.017 19.82 99.75 0.00
25.0 103.7 0.015 21.82 124.69 0.00
30.0 92.9 0.013 23.45 149.63 0.00
35.0 84.2 0.012 24.82 174.57 0.00
40.0 77.2 0.011 26.00 199.51 0.00
45.0 714 0.010 27.03 224.44 0.00
50.0 66.4 0.009 27.96 249.38 0.00
55.0 62.2 0.009 28.78 274.32 0.00
60.0 58.5 0.008 29.54 299.26 0.00
65.0 55.2 0.008 30.22 324.20 0.00
70.0 52.4 0.007 30.86 349.13 0.00
75.0 49.8 0.007 31.45 374.07 0.00
80.0 47.5 0.007 32.00 399.01 0.00
85.0 45.4 0.006 32.51 423.95 0.00
90.0 43.6 0.006 33.00 448.89 0.00
95.0 41.8 0.006 33.46 473.82 0.00
100.0 40.3 0.006 33.89 498.76 0.00
105.0 38.8 0.005 34.30 523.70 0.00
110.0 37.5 0.005 34.69 548.64 0.00
115.0 36.2 0.005 35.07 573.58 0.00
120.0 35.1 0.005 35.42 598.52 0.00
125.0 34.0 0.005 35.77 623.45 0.00
130.0 33.0 0.005 36.10 648.39 0.00
135.0 32.0 0.004 36.42 673.33 0.00
140.0 31.2 0.004 36.72 698.27 0.00
145.0 30.3 0.004 37.02 723.21 0.00
150.0 295 0.004 37.30 748.14 0.00
155.0 28.8 0.004 37.58 773.08 0.00
160.0 28.1 0.004 37.85 798.02 0.00
165.0 27.4 0.004 38.10 822.96 0.00
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Modified Rational Method - Hundred Year Storm

I L]
LI t h os 75 Centennial Parkway North

Site Flow and Storage Summary

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A13 Post - BLOCK N

Parkland Area
Area (A13)= 0.202 ha
"C"= 0.25
AC = 0.051 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.202 0.25
Time Increment= 5.0 min Hardsc. Area 0.000 0.90
Total 0.202 0.25
Allowable Release Rate= 91.8 L/s
100 Year Design Storm Min. Storage= 0.0  (m®)
A=| 2317.40
B= 11.00
C= 0.836
I=| A/ (td+B)®
() (2) (3) “ () (6)
Time Rainfall Storm Runoff Total Required
) Target Released Storage Volume
Intensity Runoff Volume Volume g
(A13 Post) (A13 Post) (A13 Post) (A13 Post)
(min) (mm/hr) (m®ls) (m°) (m?) (m?)
10.0 181.8 0.026 15.30 55.09 0.00
15.0 152.1 0.021 19.20 82.63 0.00
20.0 131.3 0.018 22.10 110.18 0.00
25.0 115.9 0.016 24.38 137.72 0.00
30.0 103.9 0.015 26.24 165.27 0.00
35.0 94.4 0.013 27.81 192.81 0.00
40.0 86.6 0.012 29.15 220.36 0.00
45.0 80.1 0.011 30.33 247.90 0.00
50.0 74.6 0.010 31.37 275.45 0.00
55.0 69.8 0.010 32.31 302.99 0.00
60.0 65.7 0.009 33.16 330.54 0.00
65.0 62.0 0.009 33.94 358.08 0.00
70.0 58.8 0.008 34.65 385.63 0.00
75.0 55.9 0.008 35.32 413.17 0.00
80.0 53.4 0.007 35.93 440.72 0.00
85.0 51.0 0.007 36.51 468.26 0.00
90.0 48.9 0.007 37.05 495.80 0.00
95.0 47.0 0.007 37.56 523.35 0.00
100.0 45.2 0.006 38.04 550.89 0.00
105.0 43.6 0.006 38.50 578.44 0.00
110.0 421 0.006 38.93 605.98 0.00
115.0 40.7 0.006 39.35 633.53 0.00
120.0 394 0.006 39.75 661.07 0.00
125.0 38.1 0.005 40.12 688.62 0.00
130.0 37.0 0.005 40.49 716.16 0.00
135.0 35.9 0.005 40.84 743.71 0.00
140.0 34.9 0.005 41.18 771.25 0.00
145.0 34.0 0.005 41.50 798.80 0.00
150.0 33.1 0.005 41.81 826.34 0.00
155.0 323 0.005 42.12 853.89 0.00
160.0 315 0.004 42.41 881.43 0.00
165.0 30.7 0.004 42.69 908.98 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A14 Pre 0.820 0.89 10
Formula: c Tributary Area ha C
' | = A/(ts+B) Landsc.Area  0.014 0.25
AB,C Constants Hardsc. Area 0.806 0.90
ty Time of concentration Total 0.820 0.89
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A =646.0 B=6.0 C=0.781
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A14 Pre 0.820 0.89 0.73 10 741 0.150 150.1
Event 5 YEAR
A = 1049.5 B=8.0 C =0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A14 Pre 0.820 0.89 0.73 10 103.0 0.209 208.7
Event 10 YEAR
A= 13437 B=9.0 C=0.814
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A14 Pre 0.820 0.89 0.73 10 122.3 0.248 247.7
Event 25 YEAR
A=1719.5 B=10.0 C=10.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A14 Pre 0.820 0.89 0.73 10 146.1 0.296 295.9
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A14 Pre 0.820 0.89 0.73 10 164.6 0.333 333.4
Event 100 YEAR
A=23174 B=11.0 C =0.836
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%ls) (L/s)
A14 Pre 0.820 0.89 0.73 10 181.8 0.368 368.2
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Modified Rational Method -Two Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A14 Post - PUBLIC ST

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A14)= 0.820 ha
"C"=0.90

AC= 0.738 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.820 0.90
Total 0.820 0.90
Allowable Release Rate= 150.1 L/s
2 Year Design Storm Min. Storage= 1.1 (m®)
A=| 646.00
B= 6.00
C= 0.781
I=| A/ (td+B)°
()] 2) 3) 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\;q;::ieStorage
Intensity Runoff Volume Volume
(A14 Post) (A14 Post) (A14 Post) (A14 Post)
(min) (mm/hr) (m%ls) (m®) (m°) (m?)
10.0 741 0.152 91.20 90.05 1.15
15.0 59.9 0.123 110.62 135.07 0.00
20.0 50.7 0.104 124.83 180.10 0.00
25.0 44.2 0.091 136.01 225.12 0.00
30.0 39.3 0.081 145.23 270.14 0.00
35.0 355 0.073 153.07 315.17 0.00
40.0 325 0.067 159.90 360.19 0.00
45.0 30.0 0.061 165.96 405.22 0.00
50.0 27.9 0.057 171.41 450.24 0.00
55.0 26.1 0.053 176.37 495.26 0.00
60.0 245 0.050 180.92 540.29 0.00
65.0 231 0.047 185.13 585.31 0.00
70.0 21.9 0.045 189.05 630.34 0.00
75.0 20.9 0.043 192.72 675.36 0.00
80.0 19.9 0.041 196.18 720.38 0.00
85.0 19.1 0.039 199.44 765.41 0.00
90.0 18.3 0.038 202.53 810.43 0.00
95.0 17.6 0.036 205.47 855.46 0.00
100.0 16.9 0.035 208.27 900.48 0.00
105.0 16.3 0.033 210.95 945.50 0.00
110.0 15.8 0.032 213.52 990.53 0.00
115.0 15.3 0.031 215.99 1035.55 0.00
120.0 14.8 0.030 218.37 1080.58 0.00
125.0 14.3 0.029 220.66 1125.60 0.00
130.0 13.9 0.029 222.87 1170.62 0.00
135.0 13.5 0.028 225.00 1215.65 0.00
140.0 13.2 0.027 227.07 1260.67 0.00
145.0 12.8 0.026 229.08 1305.70 0.00
150.0 12.5 0.026 231.02 1350.72 0.00
155.0 12.2 0.025 232.92 1395.74 0.00
160.0 11.9 0.024 234.75 1440.77 0.00
165.0 11.6 0.024 236.54 1485.79 0.00
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Modified Rational Method -Five Year Storm

l l I — h Site Flow and Storage Summary
I os 75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A14 Post - PUBLIC ST

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A14)= 0.820 ha
"C"=0.90

AC= 0.738 Tributary Area ha Cc
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.820 0.90
Total 0.820 0.90
Allowable Release Rate= 208.7 L/s
5 Year Design Storm Min. Storage= 1.6 (m3
A=[ 1049.50
B= 8.00
C= 0.803
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\?c:‘l::?eswrage
Intensity Runoff Volume Volume
(A14 Post) (A14 Post) (A14 Post) (A14 Post)
(min) (mm/hr) (m%s) (m®) (m°) (m?)
10.0 103.0 0.211 126.81 125.22 1.60
15.0 84.6 0.174 156.23 187.82 0.00
20.0 72.3 0.148 177.87 250.43 0.00
25.0 63.3 0.130 194.86 313.04 0.00
30.0 56.5 0.116 208.79 375.65 0.00
35.0 51.2 0.105 220.57 438.25 0.00
40.0 46.9 0.096 230.77 500.86 0.00
45.0 43.3 0.089 239.75 563.47 0.00
50.0 40.3 0.083 247.79 626.08 0.00
55.0 37.7 0.077 255.06 688.69 0.00
60.0 354 0.073 261.69 751.29 0.00
65.0 335 0.069 267.80 813.90 0.00
70.0 31.7 0.065 273.46 876.51 0.00
75.0 30.2 0.062 278.73 939.12 0.00
80.0 28.8 0.059 283.67 1001.72 0.00
85.0 27.6 0.057 288.32 1064.33 0.00
90.0 26.4 0.054 292.71 1126.94 0.00
95.0 25.4 0.052 296.87 1189.55 0.00
100.0 24.4 0.050 300.82 1252.15 0.00
105.0 23.6 0.048 304.59 1314.76 0.00
110.0 22.8 0.047 308.19 1377.37 0.00
115.0 22.0 0.045 311.64 1439.98 0.00
120.0 21.3 0.044 314.95 1502.59 0.00
125.0 20.7 0.042 318.13 1565.19 0.00
130.0 201 0.041 321.19 1627.80 0.00
135.0 19.5 0.040 324.15 1690.41 0.00
140.0 19.0 0.039 327.01 1753.02 0.00
145.0 18.5 0.038 329.77 1815.62 0.00
150.0 18.0 0.037 332.44 1878.23 0.00
155.0 17.6 0.036 335.04 1940.84 0.00
160.0 171 0.035 337.55 2003.45 0.00
165.0 16.7 0.034 340.00 2066.06 0.00
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Modified Rational Method -Ten Year Storm

LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Site Flow and Storage Summary
75 Centennial Parkway North

File No. UD22-064

Date: August 2023

10 Year Design Storm

Drainage Area A14 Post - PUBLIC ST

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A14)= 0.820 ha
"C"= 0.90
AC= 0.738
Tc= 10.0 min
Time Increment= 5.0 min

Allowable Release Rate= 247.7 L/s
Min. Storage= 1.9 (m®)

Tributary Area ha C
Landsc. Area 0.000 0.25
Hardsc. Area 0.820 0.90

Total 0.820 0.90

A=| 1343.70

B = 9.00

C= 0.814

I=| A/ (td+B)°
()] (2) (3 “) (5) (6)
Time Rainfall Storm Runoff Total Required Storage
) Target Released Volume
Intensity Runoff Volume Volume
(A14 Post) (A14 Post) (A14 Post) (A14 Post)

(min) (mm/hr) (m¥s) (m®) (m?®) (m®)
10.0 122.3 0.251 150.51 148.61 1.90
15.0 101.1 0.207 186.67 222.92 0.00
20.0 86.7 0.178 213.36 297.23 0.00
25.0 76.2 0.156 234.31 371.53 0.00
30.0 68.1 0.140 251.46 445.84 0.00
35.0 61.7 0.127 265.93 520.14 0.00
40.0 56.6 0.116 278.42 594 .45 0.00
45.0 52.3 0.107 289.41 668.76 0.00
50.0 48.6 0.100 299.20 743.06 0.00
55.0 45.5 0.093 308.03 817.37 0.00
60.0 42.8 0.088 316.08 891.68 0.00
65.0 40.4 0.083 323.46 965.98 0.00
70.0 38.3 0.079 330.29 1040.29 0.00
75.0 36.5 0.075 336.64 1114.60 0.00
80.0 34.8 0.071 342.57 1188.90 0.00
85.0 33.3 0.068 348.14 1263.21 0.00
90.0 31.9 0.065 353.40 1337.52 0.00
95.0 30.7 0.063 358.36 1411.82 0.00
100.0 29.5 0.061 363.08 1486.13 0.00
105.0 28.4 0.058 367.57 1560.43 0.00
110.0 27.5 0.056 371.85 1634.74 0.00
115.0 26.6 0.054 375.94 1709.05 0.00
120.0 25.7 0.053 379.86 1783.35 0.00
125.0 24.9 0.051 383.63 1857.66 0.00
130.0 24.2 0.050 387.25 1931.97 0.00
135.0 23.5 0.048 390.75 2006.27 0.00
140.0 22.9 0.047 394.11 2080.58 0.00
145.0 223 0.046 397.37 2154.89 0.00
150.0 21.7 0.045 400.52 2229.19 0.00
155.0 21.2 0.043 403.57 2303.50 0.00
160.0 20.6 0.042 406.52 2377.81 0.00
165.0 20.2 0.041 409.40 245211 0.00
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LI Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Twenty Five Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A14 Post - PUBLIC ST

Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled

Area (A14)= 0.820 ha
"c"= 0.90
AC= 0.738 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.820 0.90
Total 0.820 0.90
Allowable Release Rate= 295.9 L/s
25 Year Design Storm Min. Storage= 2.3 (m3
A=[ 1719.50
B= 10.00
C= 0.823
I=| A/ (td+B)°
()] 2) 3 4) (5) (6)
Time Ralnfefll Storm Runoff Target Released Total Re\;q;:t:jeStorage
Intensity Runoff Volume Volume
(A14 Post) (A14 Post) (A14 Post) (A14 Post)
(min) (mm/hr) (m®/s) (m?) (m?) (m®)
10.0 146.1 0.300 179.81 177.55 2.26
15.0 121.6 0.249 224 .47 266.32 0.00
20.0 104.6 0.215 257.59 355.09 0.00
25.0 92.2 0.189 283.62 443.87 0.00
30.0 82.6 0.169 304.92 532.64 0.00
35.0 75.0 0.154 322.88 621.42 0.00
40.0 68.7 0.141 338.36 710.19 0.00
45.0 63.5 0.130 351.93 798.96 0.00
50.0 59.2 0.121 364.01 887.74 0.00
55.0 55.4 0.114 374.89 976.51 0.00
60.0 52.1 0.107 384.77 1065.28 0.00
65.0 49.2 0.101 393.83 1154.06 0.00
70.0 46.7 0.096 402.18 1242.83 0.00
75.0 44 .4 0.091 409.94 1331.60 0.00
80.0 42.4 0.087 417.17 1420.38 0.00
85.0 40.5 0.083 423.95 1509.15 0.00
90.0 38.9 0.080 430.34 1597.92 0.00
95.0 37.3 0.077 436.37 1686.70 0.00
100.0 35.9 0.074 442.08 1775.47 0.00
105.0 34.6 0.071 447 .51 1864.25 0.00
110.0 334 0.069 452.68 1953.02 0.00
115.0 32.3 0.066 457.62 2041.79 0.00
120.0 31.3 0.064 462.35 2130.57 0.00
125.0 30.3 0.062 466.89 2219.34 0.00
130.0 29.5 0.060 471.24 2308.11 0.00
135.0 28.6 0.059 475.44 2396.89 0.00
140.0 27.8 0.057 479.48 2485.66 0.00
145.0 27.1 0.056 483.38 2574.43 0.00
150.0 26.4 0.054 487.16 2663.21 0.00
155.0 25.7 0.053 490.81 2751.98 0.00
160.0 251 0.051 494.34 2840.76 0.00
165.0 24.5 0.050 497.77 2929.53 0.00
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LI Lithos

Modified Rational Method - Fifty Year Storm
Site Flow and Storage Summary
75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A14 Post - PUBLIC ST
Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A14)= 0.820 ha
"c"= 0.90
AC= 0.738 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.820 0.90
Total 0.820 0.90
Allowable Release Rate= 333.4 L/s
50 Year Design Storm Min. Storage= 2.6  (m°)
A=[ 1954.80
B= 10.00
C= 0.826
I=| A/ (td+B)®
() (2) (3) 4 (5) (6)
Time Rainfall Storm Runoff Total Required
] Target Released Storage Volume
Intensity Runoff Volume Volume 9
(A14 Post) (A14 Post) (A14 Post) (A14 Post)
(min) (mmihr) (m’ls) (m®) (m°) (m®)
10.0 164.6 0.338 202.59 200.04 2.55
15.0 136.9 0.281 252.73 300.06 0.00
20.0 117.8 0.242 289.86 400.07 0.00
25.0 103.7 0.213 319.01 500.09 0.00
30.0 92.9 0.190 342.84 600.11 0.00
35.0 84.2 0.173 362.90 700.13 0.00
40.0 77.2 0.158 380.17 800.15 0.00
45.0 71.4 0.146 395.31 900.17 0.00
50.0 66.4 0.136 408.77 1000.19 0.00
55.0 62.2 0.128 420.88 1100.21 0.00
60.0 58.5 0.120 431.88 1200.22 0.00
65.0 55.2 0.113 441.96 1300.24 0.00
70.0 52.4 0.107 451.25 1400.26 0.00
75.0 49.8 0.102 459.86 1500.28 0.00
80.0 47.5 0.097 467.90 1600.30 0.00
85.0 454 0.093 475.43 1700.32 0.00
90.0 43.6 0.089 482.51 1800.34 0.00
95.0 41.8 0.086 489.20 1900.35 0.00
100.0 40.3 0.083 495.54 2000.37 0.00
105.0 38.8 0.080 501.56 2100.39 0.00
110.0 37.5 0.077 507.29 2200.41 0.00
115.0 36.2 0.074 512.76 2300.43 0.00
120.0 35.1 0.072 518.00 2400.45 0.00
125.0 34.0 0.070 523.02 2500.47 0.00
130.0 33.0 0.068 527.85 2600.48 0.00
135.0 32.0 0.066 532.49 2700.50 0.00
140.0 31.2 0.064 536.96 2800.52 0.00
145.0 30.3 0.062 541.28 2900.54 0.00
150.0 29.5 0.061 545.45 3000.56 0.00
155.0 28.8 0.059 549.49 3100.58 0.00
160.0 28.1 0.058 553.40 3200.60 0.00
165.0 27.4 0.056 557.19 3300.62 0.00
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Modified Rational Method - Hundred Year Storm
I I I L — h Site Flow and Storage Summary
I t os 75 Centennial Parkway North
File No. UD22-064

Date: August 2023
Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Drainage Area A14 Post - PUBLIC ST
Rooftops/Driveway/Landscaped/Hardscaped
Areas - Controlled
Area (A14)= 0.820 ha
"C"= 0.90
AC= 0.738 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.820 0.90
Total 0.820 0.90
Allowable Release Rate= 368.2 L/s
100 Year Design Storm Min. Storage= 2.8  (m°)
A=| 2317.40
B= 11.00
C= 0.836
I=| A/ (td+B)®
() (2) (3) “ (5) (6)
Time Rainfall Storm Runoff Total Required
) Target Released Storage Volume
Intensity Runoff Volume Volume g
(A14 Post) (A14 Post) (A14 Post) (A14 Post)
(min) (mm/hr) (m®ls) (m°) (m?) (m?)
10.0 181.8 0.373 223.76 220.95 2.82
15.0 152.1 0.312 280.76 331.42 0.00
20.0 131.3 0.269 323.16 441.89 0.00
25.0 115.9 0.238 356.48 552.36 0.00
30.0 103.9 0.213 383.71 662.84 0.00
35.0 94.4 0.194 406.60 773.31 0.00
40.0 86.6 0.178 426.28 883.78 0.00
45.0 80.1 0.164 443.50 994.25 0.00
50.0 74.6 0.153 458.78 1104.73 0.00
55.0 69.8 0.143 472.49 1215.20 0.00
60.0 65.7 0.135 484.91 1325.67 0.00
65.0 62.0 0.127 496.27 1436.15 0.00
70.0 58.8 0.121 506.72 1546.62 0.00
75.0 55.9 0.115 516.40 1657.09 0.00
80.0 53.4 0.109 525.41 1767.56 0.00
85.0 51.0 0.105 533.83 1878.04 0.00
90.0 48.9 0.100 541.75 1988.51 0.00
95.0 47.0 0.096 549.20 2098.98 0.00
100.0 452 0.093 556.26 2209.45 0.00
105.0 43.6 0.089 562.95 2319.93 0.00
110.0 42.1 0.086 569.31 2430.40 0.00
115.0 40.7 0.083 575.38 2540.87 0.00
120.0 39.4 0.081 581.18 2651.35 0.00
125.0 38.1 0.078 586.73 2761.82 0.00
130.0 37.0 0.076 592.05 2872.29 0.00
135.0 35.9 0.074 597.17 2982.76 0.00
140.0 349 0.072 602.10 3093.24 0.00
145.0 34.0 0.070 606.85 3203.71 0.00
150.0 33.1 0.068 611.44 3314.18 0.00
155.0 323 0.066 615.87 3424.65 0.00
160.0 315 0.065 620.16 3535.13 0.00
165.0 30.7 0.063 624.31 3645.60 0.00
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! Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Rational Method
Pre-Development Flow Calculation

75 Centennial Parkway North=
City of Hamilton
File No. UD22-064
Date: August 2023

Input Parameters
Area Number Area C Tc
(ha) (min.)
A15 Pre 0.416 0.87 10
Formula: c Tributary Area ha [+
: I = Al(ty+B) Landsc.Area 0.019 0.25
ABC Constants Hardsc. Area 0.397 0.90
ta Time of concentration Total 0.416 0.87
| Rainfall intensity (mm)
Rational Method Calculation for the  City of Hamilton
Event 2 YEAR
A= 646.0 B=6.0 C=0.781
Area Number A C AC Tc ] Q Q
(ha) (min.) (mm/h) (m’ls) (L/s)
A15 Pre 0.416 0.87 0.36 10 74.1 0.075 74.5
Event 5YEAR
A= 1049.5 B= 8.0 C=0.803
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m’/s) (L/s)
A15 Pre 0.416 0.87 0.36 10 103.0 0.104 103.6
Event 10 YEAR
A= 13437 B=19.0 C=0.814
Area Number A C AC Tc ] Q Q
(ha) (min.) (mm/h) (m’ls) (L/s)
A15 Pre 0.416 0.87 0.36 10 122.3 0.123 123.0
Event 25 YEAR
A=1719.5 B=10.0 C=0.823
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m’/s) (L/s)
A15 Pre 0.416 0.87 0.36 10 146.1 0.147 147.0
Event 50 YEAR
A= 19548 B=10.0 C=0.826
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m’/s) (L/s)
A15 Pre 0.416 0.87 0.36 10 164.6 0.166 165.6
Event 100 YEAR
A= 23174 B=11.0 C=0.836
Area Number A C AC Tc ] Q Q
(ha) (min.) (mm/h) (m’ls) (L/s)
A15 Pre 0.416 0.87 0.36 10 181.8 0.183 182.9

Appendix C




I Lithos

Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Two Year Storm=

Site Flow and Storage Summary
75 Centennial Parkway North

File No. UD22-064

Date: August 2023

Drainage Area A15 Post - BLOCK A

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A15)= 0.416=
ha "C"= 0.90
AC= 0.374 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.416 0.90
Total 0.416 0.90
Allowable Release Rate= 74.5 L/s
2 Year Design Storm Min. Storage= 1.5  (m°)
A= 646.00
B= 6.00
C = 0.781
I=| A/(td+B)°
(D] (2) (3) “4) (5) (6)
Time Ramfefll Storm Runoff Target Released Total Re\;{;:(:jeStorage
Intensity Runoff Volume Volume
(A15 Post) (A15 Post) (A15 Post) (A15 Post)
(min) (mm/hr) (m?ls) (m®) (m°) (m®)
10.0 741 0.077 46.24 44,72 1.52
15.0 59.9 0.062 56.09 67.08 0.00
20.0 50.7 0.053 63.29 89.44 0.00
25.0 44.2 0.046 68.96 111.80 0.00
30.0 39.3 0.041 73.63 134.16 0.00
35.0 35.5 0.037 77.61 156.52 0.00
40.0 325 0.034 81.07 178.87 0.00
45.0 30.0 0.031 84.14 201.23 0.00
50.0 27.9 0.029 86.91 223.59 0.00
55.0 26.1 0.027 89.42 245.95 0.00
60.0 24.5 0.025 91.73 268.31 0.00
65.0 231 0.024 93.86 290.67 0.00
70.0 21.9 0.023 95.85 313.03 0.00
75.0 20.9 0.022 97.71 335.39 0.00
80.0 19.9 0.021 99.46 357.75 0.00
85.0 19.1 0.020 101.12 380.11 0.00
90.0 18.3 0.019 102.68 402.47 0.00
95.0 17.6 0.018 104.18 424.83 0.00
100.0 16.9 0.018 105.60 44719 0.00
105.0 16.3 0.017 106.96 469.55 0.00
110.0 15.8 0.016 108.26 491.91 0.00
115.0 15.3 0.016 109.51 514.26 0.00
120.0 14.8 0.015 110.72 536.62 0.00
125.0 14.3 0.015 111.88 558.98 0.00
130.0 13.9 0.014 113.00 581.34 0.00
135.0 13.5 0.014 114.08 603.70 0.00
140.0 13.2 0.014 115.13 626.06 0.00
145.0 12.8 0.013 116.15 648.42 0.00
150.0 12.5 0.013 117.13 670.78 0.00
155.0 12.2 0.013 118.09 693.14 0.00
160.0 11.9 0.012 119.02 715.50 0.00
165.0 11.6 0.012 119.93 737.86 0.00
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Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Five Year Storm=
Site Flow and Storage Summary

75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Drainage Area A15 Post - BLOCK A
Rooftops/Driveway/Landscaped/Hardscaped Areas -
Controlled
Area (A15)= 0.416=
ha "C"= 0.90
AC= 0.374 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.416 0.90
Total 0.416 0.90
Allowable Release Rate= 103.6 L/s
5 Year Design Storm Min. Storage= 2.1 (m3
A= 1049.50
B= 8.00
C= 0.803
I=| A/(td+B)°
1) (2) (3) “4) (5) (6)
Time Ralnfa-ll Storm Runoff Target Released Total Re\r;:t:ieStorage
Intensity Runoff Volume Volume
(A15 Post) (A15 Post) (A15 Post) (A15 Post)
(min) (mm/hr) (m®ls) (m°) (m°) (m°)
10.0 103.0 0.107 64.30 62.18 2.11
15.0 84.6 0.088 79.21 93.27 0.00
20.0 72.3 0.075 90.18 124.37 0.00
25.0 63.3 0.066 98.80 155.46 0.00
30.0 56.5 0.059 105.86 186.55 0.00
35.0 51.2 0.053 111.83 217.64 0.00
40.0 46.9 0.049 117.00 248.73 0.00
45.0 43.3 0.045 121.56 279.82 0.00
50.0 40.3 0.042 125.63 310.92 0.00
55.0 37.7 0.039 129.32 342.01 0.00
60.0 354 0.037 132.68 373.10 0.00
65.0 33.5 0.035 135.78 404.19 0.00
70.0 31.7 0.033 138.65 435.28 0.00
75.0 30.2 0.031 141.32 466.37 0.00
80.0 28.8 0.030 143.83 497 .47 0.00
85.0 27.6 0.029 146.18 528.56 0.00
90.0 26.4 0.027 148.41 559.65 0.00
95.0 254 0.026 150.52 590.74 0.00
100.0 24.4 0.025 152.52 621.83 0.00
105.0 23.6 0.025 154.43 652.92 0.00
110.0 22.8 0.024 156.26 684.01 0.00
115.0 22.0 0.023 158.01 715.11 0.00
120.0 21.3 0.022 159.68 746.20 0.00
125.0 20.7 0.022 161.30 777.29 0.00
130.0 20.1 0.021 162.85 808.38 0.00
135.0 19.5 0.020 164.35 839.47 0.00
140.0 19.0 0.020 165.80 870.56 0.00
145.0 18.5 0.019 167.20 901.66 0.00
150.0 18.0 0.019 168.55 932.75 0.00
155.0 17.6 0.018 169.87 963.84 0.00
160.0 17.1 0.018 171.14 994.93 0.00
165.0 16.7 0.017 172.39 1026.02 0.00
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Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Ten Year Storm=
Site Flow and Storage Summary

75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Drainage Area A15 Post - BLOCK A

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A15) = 0.416=
"c"sha 0.90
AC= 0.374 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.416 0.90
Total 0.416 0.90
Allowable Release Rate= 123.0 L/s
10 Year Design Storm Min. Storage= 2.5 (m3
A=| 1343.70
B= 9.00
C= 0.814
I=| A/(td+B)°
1) (2) (3) “4) (5) (6)
Time Ralnfa-ll Storm Runoff Target Released Total Re\r;:t:ieStorage
Intensity Runoff Volume Volume
(A15 Post) (A15 Post) (A15 Post) (A15 Post)
(min) (mm/hr) (m®ls) (m°) (m°) (m°)
10.0 122.3 0.127 76.31 73.80 2.51
15.0 1011 0.105 94.64 110.70 0.00
20.0 86.7 0.090 108.17 147.61 0.00
25.0 76.2 0.079 118.80 184.51 0.00
30.0 68.1 0.071 127.49 221.41 0.00
35.0 61.7 0.064 134.83 258.31 0.00
40.0 56.6 0.059 141.17 295.21 0.00
45.0 52.3 0.054 146.73 332.11 0.00
50.0 48.6 0.051 151.70 369.01 0.00
55.0 455 0.047 156.18 405.91 0.00
60.0 42.8 0.045 160.26 442.82 0.00
65.0 40.4 0.042 164.00 479.72 0.00
70.0 38.3 0.040 167.46 516.62 0.00
75.0 36.5 0.038 170.68 553.52 0.00
80.0 34.8 0.036 173.69 590.42 0.00
85.0 33.3 0.035 176.51 627.32 0.00
90.0 31.9 0.033 179.18 664.22 0.00
95.0 30.7 0.032 181.70 701.12 0.00
100.0 295 0.031 184.09 738.03 0.00
105.0 28.4 0.030 186.36 774.93 0.00
110.0 275 0.029 188.53 811.83 0.00
115.0 26.6 0.028 190.61 848.73 0.00
120.0 25.7 0.027 192.60 885.63 0.00
125.0 24.9 0.026 194.51 922.53 0.00
130.0 242 0.025 196.34 959.43 0.00
135.0 235 0.024 198.11 996.33 0.00
140.0 22.9 0.024 199.82 1033.24 0.00
145.0 223 0.023 201.47 1070.14 0.00
150.0 21.7 0.023 203.07 1107.04 0.00
155.0 21.2 0.022 204.61 1143.94 0.00
160.0 20.6 0.021 206.11 1180.84 0.00
165.0 20.2 0.021 207.57 1217.74 0.00
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Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method -Twenty Five Year Storm=
Site Flow and Storage Summary

75 Centennial Parkway North
File No. UD22-064
Date: August 2023

Drainage Area A15 Post - BLOCK A

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A15) = 0.416=
"c"sha 0.90
AC= 0.374 Tributary Area ha o
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.416 0.90
Total 0.416 0.90
Allowable Release Rate= 147.0 L/s
25 Year Design Storm Min. Storage= 3.0 (m3
A=l 1719.50
B= 10.00
C= 0.823
I=| A/(td+B)°
1) (2) (3) “4) (5) (6)
Time Ralnfa-ll Storm Runoff Target Released Total Re\;{;:(:jeStorage
Intensity Runoff Volume Volume
(A15 Post) (A15Post) (A15 Post) (A15 Post)
(min) (mm/hr) (m’ls) (m®) (m°) (m°)
10.0 146.1 0.152 91.17 88.17 3.00
15.0 121.6 0.126 113.81 132.26 0.00
20.0 104.6 0.109 130.60 176.34 0.00
25.0 92.2 0.096 143.80 220.43 0.00
30.0 82.6 0.086 154.60 264.51 0.00
35.0 75.0 0.078 163.70 308.60 0.00
40.0 68.7 0.071 171.55 352.69 0.00
45.0 63.5 0.066 178.44 396.77 0.00
50.0 59.2 0.062 184.56 440.86 0.00
55.0 55.4 0.058 190.07 484.94 0.00
60.0 52.1 0.054 195.08 529.03 0.00
65.0 49.2 0.051 199.68 573.12 0.00
70.0 46.7 0.049 203.91 617.20 0.00
75.0 44 4 0.046 207.84 661.29 0.00
80.0 424 0.044 211.51 705.37 0.00
85.0 40.5 0.042 214.95 749.46 0.00
90.0 38.9 0.040 218.19 793.54 0.00
95.0 37.3 0.039 221.24 837.63 0.00
100.0 35.9 0.037 22414 881.72 0.00
105.0 34.6 0.036 226.89 925.80 0.00
110.0 33.4 0.035 229.52 969.89 0.00
115.0 32.3 0.034 232.02 1013.97 0.00
120.0 31.3 0.033 234.42 1058.06 0.00
125.0 30.3 0.032 236.72 1102.14 0.00
130.0 295 0.031 238.93 1146.23 0.00
135.0 28.6 0.030 241.05 1190.32 0.00
140.0 27.8 0.029 243.10 1234.40 0.00
145.0 27.1 0.028 245.08 1278.49 0.00
150.0 26.4 0.027 246.99 1322.57 0.00
155.0 25.7 0.027 248.85 1366.66 0.00
160.0 25.1 0.026 250.64 1410.75 0.00
165.0 24.5 0.025 252.38 1454.83 0.00
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Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Fifty Year Storm=
Site Flow and Storage Summary
75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Drainage Area A15 Post - BLOCK A

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A15)= 0.416= ha
"c"= 0.90
AC= 0.374 Tributary Area ha o
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.416 0.90
Total 0.416 0.90
Allowable Release Rate= 165.6 L/s
50 Year Design Storm Min. Storage= 3.4 (m3
A= 1954.80
B= 10.00
C= 0.826
I=| A/(td+B)°
1) (2) (3) “4) (5) (6)
Time Ralnfa-ll Storm Runoff Target Released Total Re\;{;:(:jeStorage
Intensity Runoff Volume Volume
(A15Post) (A15 Post) (A15 Post) (A15 Post)
(min) | (mminr) (m’Is) (m’) (m’) (m’)
10.0 164.6 0.171 102.72 99.34 3.38
15.0 136.9 0.142 128.14 149.01 0.00
20.0 117.8 0.122 146.97 198.68 0.00
25.0 103.7 0.108 161.74 248.35 0.00
30.0 92.9 0.097 173.82 298.02 0.00
35.0 84.2 0.088 183.99 347.69 0.00
40.0 77.2 0.080 192.75 397.36 0.00
45.0 714 0.074 200.43 447.03 0.00
50.0 66.4 0.069 207.25 496.70 0.00
55.0 62.2 0.065 213.39 546.37 0.00
60.0 58.5 0.061 218.97 596.04 0.00
65.0 55.2 0.057 224.08 645.71 0.00
70.0 52.4 0.054 228.79 695.38 0.00
75.0 49.8 0.052 233.16 745.05 0.00
80.0 475 0.049 237.23 794.72 0.00
85.0 454 0.047 241.05 844.39 0.00
90.0 43.6 0.045 244.64 894.06 0.00
95.0 41.8 0.044 248.03 943.73 0.00
100.0 40.3 0.042 251.24 993.40 0.00
105.0 38.8 0.040 254.30 1043.07 0.00
110.0 37.5 0.039 257.20 1092.74 0.00
115.0 36.2 0.038 259.98 1142.41 0.00
120.0 35.1 0.036 262.63 1192.08 0.00
125.0 34.0 0.035 265.18 1241.75 0.00
130.0 33.0 0.034 267.63 1291.42 0.00
135.0 32.0 0.033 269.98 1341.09 0.00
140.0 31.2 0.032 272.25 1390.77 0.00
145.0 30.3 0.032 274 .44 1440.44 0.00
150.0 295 0.031 276.55 1490.11 0.00
155.0 28.8 0.030 278.60 1539.78 0.00
160.0 28.1 0.029 280.58 1589.45 0.00
165.0 27.4 0.029 282.50 1639.12 0.00
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Prepared By: Dimitra Frysali, P.E., M.A.Sc.
Reviewed by: Catherine Agiou, P.E., M.A.Sc.

Modified Rational Method - Hundred Year Storm=
Site Flow and Storage Summary
75 Centennial Parkway North

File No. UD22-064
Date: August 2023

Drainage Area A15 Post - BLOCK A

Rooftops/Driveway/Landscaped/Hardscaped Areas -

Controlled
Area (A15)= 0.416= ha
"c"= 0.90
AC= 0.374 Tributary Area ha C
Tc= 10.0 min Landsc. Area 0.000 0.25
Time Increment= 5.0 min Hardsc. Area 0.416 0.90
Total 0.416 0.90
Allowable Release Rate= 182.9 L/s
100 Year Design Storm Min. Storage= 3.7 (m3
A=| 2317.40
B= 11.00
C= 0.836
I=| A/(td+B)°
1 (2) (3) “) (5) (6)
Time Rainfall Storm Runoff R:Ié:e?:; d Total Required Storage
Intensity Runoff Volume Volume Volume
(A15 Post) (A15 Post) (A15 Post) (A15 Post)
(min) | (mminr) (m’Is) (m°) (m’) (m’)
10.0 181.8 0.189 113.45 109.72 3.73
15.0 152.1 0.158 142.35 164.59 0.00
20.0 131.3 0.137 163.85 219.45 0.00
25.0 115.9 0.120 180.74 274.31 0.00
30.0 103.9 0.108 194.54 329.17 0.00
35.0 94.4 0.098 206.15 384.03 0.00
40.0 86.6 0.090 216.13 438.89 0.00
45.0 80.1 0.083 224.86 493.76 0.00
50.0 74.6 0.078 232.61 548.62 0.00
55.0 69.8 0.073 239.56 603.48 0.00
60.0 65.7 0.068 245.86 658.34 0.00
65.0 62.0 0.065 251.62 713.20 0.00
70.0 58.8 0.061 256.92 768.06 0.00
75.0 55.9 0.058 261.82 822.93 0.00
80.0 53.4 0.055 266.39 877.79 0.00
85.0 51.0 0.053 270.66 932.65 0.00
90.0 48.9 0.051 274.67 987.51 0.00
95.0 47.0 0.049 278.45 1042.37 0.00
100.0 45.2 0.047 282.03 1097.24 0.00
105.0 43.6 0.045 285.42 1152.10 0.00
110.0 42.1 0.044 288.65 1206.96 0.00
115.0 40.7 0.042 291.73 1261.82 0.00
120.0 39.4 0.041 294.66 1316.68 0.00
125.0 38.1 0.040 297.48 1371.54 0.00
130.0 37.0 0.038 300.18 1426.41 0.00
135.0 35.9 0.037 302.78 1481.27 0.00
140.0 34.9 0.036 305.27 1536.13 0.00
145.0 34.0 0.035 307.68 1590.99 0.00
150.0 33.1 0.034 310.01 1645.85 0.00
155.0 32.3 0.034 312.25 1700.72 0.00
160.0 31.5 0.033 314.43 1755.58 0.00
165.0 30.7 0.032 316.53 1810.44 0.00
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Based on Part 8 of the latest edition of the Code and Guide for
Sewage Systems

- SANITARY SEWER DESIGN SHEET - TOTAL
I l I L I t h os 75 Centennial Parkway North

CITY OF HAMILTON

RESIDENTIAL COMMERCIAL PARKLAND FLOW SEWER DESIGN

SECTION POPULATION SECTION comm. PARK SECTION AVERAGE HARMON | RES.PEAK AVERAGE AVERAGE INFILT, FULLFLOW | FULLFLOW

LOCATION AREA Single Dwell. Pop. Town. Pop. POP. AREA AREA POP. \@| PEAKING FLOW PARK FLOW 5 5 CAPACITY VELOCITY
Townhouse |  Studio | 1Bed Apts. | 2Bed Apts. | 3 Bed Apts. Appart. Pop. APARTMENTS FLOW '@ COMMERCIAL FLOW @o4o
Fam. Dwell. @60 ppha @110 ppha @25 ppha 275 Leld FACTOR @5Lm’d @275 Licld Usiha. n=0015 n=0,015

% of DESIGN CAPACITY

(ha.) (ha) (ha) @2 ppu @2 ppu @4 ppu @6 ppu (persons) (persons) (persons) (persons) (ha.) (ha.) (persons) (Lis) (Lis) (Lis) (Lis) (Lis) ) (Lisec) (misec)
1 2 3 4 S 6 7 8 9 10 ikl 12 13 14 15 16 17 18 19 21 26 27

Existing Condition

Commercial

Proposed Condition

Mixed-Use

Residential Flow Rate - 275 litres/capita/day
Infiltration - 0.40 L/ha Total Net Flow

Peaking Factor = 5*P'"'2, P=Population in thousands min velocity = 0.75 m/s
Townhouses - 110 ppha max velocity = 2.75 m/s
Commercial flow Rate - 5L/m?/day Manning n = 0,015 dia < 600mm

Parks - 12 to 25 ppha n = 0,013 dia > 600mm
Prepared By: Dimitra Frysali, P.E., M.A.Sc.= Project: 75 Centennial Parkway North

u Lit h os Reviewed By: Catherine Agiou, P.E., M.A.Sc.= File No: UD22-064

Date: August 2023 City of Hamilton Sheet 1 OF 5
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Based on Part 8 of the latest edition of the Code and Guide for
Sewage Systems

- SANITARY SEWER DESIGN SHEET - ROUTE A
I l I L I t h os 75 Centennial Parkway North

CITY OF HAMILTON

RESIDENTIAL COMMERCIAL PARKLAND FLOW SEWER DESIGN
SECTION POPULATION SECTION COMM. PARK SECTION AVERAGE HARMON | RES.PEAK AVERAGE AVERAGE INFILT. FULLFLOW | FULLFLOW
LOCATION AREA Single Dwell. Pop. Town. Pop. POP. AREA AREA POP. APARTMENTS FLOW '@ | PEAKING FLOW COMMERCIAL FLOW PARK FLOW . @0.40 - CAPACITY VELOCITY

Townhouse |  Studio | 1Bed Apts. | 2Bed Apts. | 3 Bed Apts. Appart. Pop.
Fam. Dwell. @60 ppha @110 ppha @25 ppha 275 Lcld FACTOR @sLim’d @275 Licld Uisiha. n=0015 n=0,015

% of DESIGN CAPACITY

(ha.) (ha) (ha) @2 ppu @2 ppu @4 ppu @6 ppu (persons) (persons) (persons) (persons) (ha.) (ha.) (persons) (Lis) (Lis) (Lis) (Lis) (Lis) ) (Lisec) (misec)
1 2 3 4 S 6 7 8 9 10 ikl 12 13 14 15 16 17 18 19 21 26 27

Existing Condition

Commercial

Proposed Condition

Mixed-Use

Residential Flow Rate - 275 litres/capita/day
Infiltration - 0.40 L/ha Total Net Flow

min velocity = 0.75 mis

Peaking Factor = 5*P'"'2, P=Population in thousands
Townhouses - 110 ppha max velocity = 2.75 m/s
Commercial flow Rate - 5L/m?/day Manning n = 0,015 dia < 600mm
Parks - 12 to 25 ppha n = 0,013 dia > 600mm
Prepared By: Dimitra Frysali, P.E., M.A.Sc.= Project: 75 Centennial Parkway North

u Lit h os Reviewed By: Catherine Agiou, P.E., M.A.Sc.= File No: UD22-064

Date: August 2023 City of Hamilton Sheet 20F 5
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Based on Part 8 of the latest edition of the Code and Guide for
Sewage Systems

- SANITARY SEWER DESIGN SHEET - ROUTE B
I l I L I t h os 75 Centennial Parkway North

CITY OF HAMILTON

RESIDENTIAL COMMERCIAL PARKLAND FLOW SEWER DESIGN
SECTION POPULATION SECTION COMM. PARK SECTION AVERAGE HARMON | RES.PEAK AVERAGE AVERAGE INFILT. FULLFLOW | FULLFLOW
LOCATION AREA Single Dwell. Pop. Town. Pop. POP. AREA AREA POP. APARTMENTS FLOW '@ | PEAKING FLOW COMMERCIAL FLOW PARK FLOW . @0.40 - CAPACITY VELOCITY

Townhouse |  Studio | 1Bed Apts. | 2Bed Apts. | 3 Bed Apts. Appart. Pop.
Fam. Dwell. @60 ppha @110 ppha @25 ppha 275 Lcld FACTOR @sLim’d @275 Licld Uisiha. n=0015 n=0,015

% of DESIGN CAPACITY

(ha.) (ha) (ha) @2 ppu @2 ppu @4 ppu @6 ppu (persons) (persons) (persons) (persons) (ha.) (ha.) (persons) (Lis) (Lis) (Lis) (Lis) (Lis) ) (Lisec) (misec)
1 2 3 4 S 6 7 8 9 10 ikl 12 13 14 15 16 17 18 19 21 26 27

Existing Condition

Proposed Condition

Mixed-Use

Residential Flow Rate - 275 litres/capita/day
Infiltration - 0.40 L/ha Total Net Flow

min velocity = 0.75 mis

Peaking Factor = 5*P'"'2, P=Population in thousands
Townhouses - 110 ppha max velocity = 2.75 m/s
Commercial flow Rate - 5L/m?/day Manning n = 0,015 dia < 600mm
Parks - 12 to 25 ppha n = 0,013 dia > 600mm
Prepared By: Dimitra Frysali, P.E., M.A.Sc.= Project: 75 Centennial Parkway North

u Lit h os Reviewed By: Catherine Agiou, P.E., M.A.Sc.= File No: UD22-064

Date: August 2023 City of Hamilton Sheet 30F 5
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5 Lim? Iday- commercial for areas over 600m? M = Peaking Factor (residential) = 5/P"0.2) where P = population in 1000's

7.5 Lim? /day- commercial for areas 400- 600m” I = unit of peak extraneous flow

m.
275 Licday - residential Q (Ind) = peak flow from industrial (L/s)  Q (Ins) = peak flow from institutional (L/s)
| it ho S EXTERNAL SANITARY SEWER SEGMENTS - ROUTE A
75 Centennial Parkway North Q (p) = peak population flow (L/s) Q()=1A (Us)where | = 0.40 Lisiha, and A = drainage area - commercial area (ha)

Q (1) = peak extraneous flow (L/s) Q(C) = based on Y L/p/day - residential equivalent (see below)
City of Hamilton Q (C) = peak flow from commercial area (L/s) Q(d) = Q(p) + Q(I) + Q(Ind) +Q(Ins) + Q(C)

Q (d) = peak design flow (L/s)
S (CUMMULATIVE)

LOCATION

Future Future TOTAL Peak Factor Drainage Infiltration EXISTING PEAK | PROPOSED TOTAL PEAK Pre-development | Post-development

Drainage Development  Development

M- o 9
Area Infiltration Area Residontal G ul (Residential) ~ (Commercial) RESIDENTIAL (residential) Area Area RESIDENTIAL  INFILTRATION COMMERCIAL FLOW FLOW DESIGN FLOW | GRADE  Max. Allowable % of DESIGN % of DESIGN
esidential Commercial

DESCRIPTION Sewer Segment (cummulative) M (cummulative)  (cummulative) Q(p) Q) Q(C) (Cummulative) Q(prop.)* (Cummulative) | (used) Flow CAPACITY CAPACITY
(hectares) (hectares) (persons) (hectares) (persons) (hectares) (persons) i (hectares) (hectares) (Lis) (Lis) (Lis) (Ls) (Lis) (Lis) (%) (Lis) (%) (%)

column number 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 21 22

Sewer Segment 0.50% 29.76% 72.98%
Sewer Segment 0.50% 29.85% 73.08%
Sewer Segment 0.50% 30.13% 73.36%
Sewer Segment 0.50% 30.18% 73.41%
Sewer Segment 0.50% 30.42% 73.64%
Sewer Segment 0.50% 30.64% 73.87%
Sewer Segment 0.50% 33.84% 77.07%
Sewer Segment 0.50% 34.87% 78.10%
Sewer Segment i 0.50% 35.17% 78.39%
Sewer Segment 0.50% 35.30% 78.53%
Sewer Segment ! 0.50% 38.86% 82.09%
Sewer Segment 0.50% 38.87% 82.10%
Sewer Segment 0.50% 40.67% 83.90%
Sewer Segment 0.50% 40.93% 84.15%
Sewer Segment I 0.50% 42.00% 85.23%
Sewer Segment 0.50% 4211% 85.34%
Sewer Segment 0.50% 42.47% 85.69%
Sewer Segment 0.50% 42.68% 85.90%
Sewer Segment 0.40% 49.71% 98.04%
Sewer Segment 0.40% 50.59% 98.92%
Sewer Segment 0.40% 31.50% 61.22%
Sewer Segment 0.40% 31.59% 61.31%
Sewer Segment 0.40% 31.90% 61.63%
Sewer Segment 0.40% 31.92% 61.64%
Sewer Segment X 0.40% 32.36% 62.09%
Sewer Segment 0.40% 32.43% 62.15%
Sewer Segment 0.40% 32.89% 62.61%
Sewer Segment 0.40% 32.95% 62.67%
Sewer Segment 0.40% 33.23% 62.95%
Sewer Segment 0.40% 34.71% 64.43%
Sewer Segment 0.40% 35.09% 64.81%

NOTES:
1. Calculated flows are estimated based on the existing developments within the drainage area.
2. The post development flow can be supported by the existing sanitary network, thus the sewers can support the proposed development.
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5 Lim? /day- commercial for areas over 600m? M = Peaking Factor (residential) = 5/P*0.2) where P = population in 1000's
7.5 Lim? /day- commercial for areas 400- 600m* I = unit of peak extraneous flow
275 Lic/day - residential Q (Ind) = peak flow from industrial (L/s)

q = average daly per capita flow (c.m./day) Q(p) = PqM/B6.4 (LIs)

Q (Ins) = peak flow from institutional (L/s)

EXTERNAL SANITARY SEWER SEGMENTS - ROUTE B
75 Centennial Parkway North

Q (p) = peak population flow (L/s) Q(l)=1A (Lis) where | = 0.40 Lis/ha, and A = drainage area - commercial area (ha)

! Lithos

LOCATION

Q (1) = peak extraneous flow (L/s) Q(C) = based on Y L/p/day - residential equivalent (see below)

City of Hamilton Q (C) = peak flow from commercial area (Ls) Q(d) = Q(p) + Q(l) *+ Q(ind) +Q(Ins) + Q(C)
Q (¢) = peak design flow (LIs)

S (CUMMULATIVE)

TOTAL Peak Factor Drainage Infiltration

DESCRIPTION

Sewer Segment

Drainage

Infiltration Area
Area

Residential

Commercial

Future
Development
(Residential)

Future
Development
(Commercial)

RESIDENTIAL

(cummulative)

(residential) Area

M (cummulative)

Area

(cummulative)

RESIDENTIAL
Q(p)

INFILTRATION COMMERCIAL

Q)

Q(c)

EXISTING PEAK

FLOW

(Cummulative)

PROPOSED

FLOW
Q(prop.)*

TOTAL PEAK

DESIGN FLOW

(Cummulative)

GRADE  Max. Allowable

(used) Flow

Pre-development

% of DESIGN
CAPACITY

Post-development

% of DESIGN
CAPACITY

(hectares) (hectares) (persons) (hectares) (persons) (hectares) (persons) (dimensionless) (hectares) (hectares) (Ls) (Ls) (L/s) (L/s) (L/s) (L/s) (%) (L/s) (%) (%)

column number 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 21 22

0.53%
0.72%
1.59%
1.66%
1.81%
2.14%
2.51%
1.78%
2.79%
2.88%
4.27%
4.27%
4.32%
4.71%
517%
5.95%
5.97%
6.07%
6.14%
6.17%
6.17%
5.53%
5.54%
5.82%
6.18%
6.20%
1.25%
1.25%

49.94%
50.13%
52.28%
51.08%
50.42%
51.56%
51.92%
32.17%
33.18%
33.02%
42.96%
41.96%
40.22%
42.40%
42.39%
43.17%
43.19%
43.29%
43.36%
43.38%
43.39%
38.82%
38.83%
39.11%
39.46%
39.49%

7.86%

7.86%

0.60%
0.60%
0.57%
0.60%
0.62%
0.60%
0.60%
0.60%
0.60%
0.61%
0.37%
0.39%
0.43%
0.39%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.50%
0.50%
0.50%
0.50%
0.50%
0.50%
0.50%

Sewer Segment
Sewer Segment
Sewer Segment
Sewer Segment
Sewer Segment
Sewer Segment

Sewer Segment

© © o © o © © ©
© © o © o © o ©

Sewer Segment

<)
o
<)
o

Sewer Segment

=3
a

Sewer Segment

<)
a

Sewer Segment

=3
a

Sewer Segment

<)
o

Sewer Segment

%
@

Sewer Segment

<)
o

Sewer Segment

%
a

Sewer Segment

<)
o

Sewer Segment

=3
a

Sewer Segment

Sewer Segment

©
a

Sewer Segment

<)
o

Sewer Segment

©
a

Sewer Segment

<)
o

Sewer Segment

©
a

Sewer Segment

<)
o

Sewer Segment

©
a

Sewer Segment

<)
o

Sewer Segment

©O ©O 0O © o © o © ©© oo oo oo o o o
<)
o

©
@

Sewer Segment

NOTES:
1. Calculated flows are estimated based on the existing developments within the drainage area.
2. The post development flow can be supported by the existing sanitary network, thus the sewers can support the proposed development.
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DOWNSTREAM SANITARY SEWER SEGMENT
INFORMATION
szngET TYPE | SIZE (mm) LE(NH%TH SLOPE (%)
#1 CIRCULAR 375 63.3 0.50
#2 CIRCULAR 375 76.2 0.50
#3 CIRCULAR 375 325 0.50
#4 CIRCULAR 375 49.00 0.50
#5 CIRCULAR 375 55.4 0.50
#6 CIRCULAR 375 107.50 0.50
47 CIRCULAR 375 69.10 0.50
48 CIRCULAR 375 61.50 0.50
#9 CIRCULAR 375 83.80 05
#10 CIRCULAR 375 51.80 0.50
#11 CIRCULAR 375 30.20 0.50
#12 CIRCULAR 375 11.60 0.50
#13 CIRCULAR 375 71.10 0.50
#14 CIRCULAR 375 53.50 0.50
#15 CIRCULAR 375 22.30 0.50
#16 CIRCULAR 375 14.80 0.50
#7 CIRCULAR 375 54.2 0.50
#18 CIRCULAR 375 67.80 0.50
#19 CIRCULAR 375 105.00 0.40
#20 CIRCULAR 375 104.70 0.40
#21 CIRCULAR 450 95.30 0.40
#22 CIRCULAR 450 102.10 0.40
#23 CIRCULAR 450 87.50 0.40
#24 CIRCULAR 450 23.80 0.40
#25 CIRCULAR 450 37.30 0.40
#26 CIRCULAR 450 93.30 0.40
#27 CIRCULAR 450 93.10 0.40
#28 CIRCULAR 450 93.30 0.40
#29 CIRCULAR 450 92.30 0.40
#30 CIRCULAR 450 80.80 0.40
#31 CIRCULAR 450 17.30 0.40
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DOWNSTREAM SANITARY SEWER SEGMENT
INFORMATION
sgngET TYPE | SIZE (mm) LEZ“mG)TH SLOPE (%)
#1 CIRCULAR 375 106.7 0.60
#2 CIRCULAR 375 100.20 0.60
#3 CIRCULAR 375 93.50 0.57
#4 CIRCULAR 375 9150 0.60
45 CIRCULAR 375 91.40 0.62
#6 CIRCULAR 375 91.70 0.60
#7 CIRCULAR 375 91.70 0.60
48 CIRCULAR | 450 91.80 0.60
#9 CIRCULAR | 450 91.80 0.60
#10 CIRCULAR | 450 91.20 0.61
#11 CIRCULAR | 450 27.50 0.37
#12 CIRCULAR | 450 95.30 0.39
#13 CIRCULAR | 450 84.90 0.43
#14 CIRCULAR | 450 92.70 0.39
#15 CIRCULAR | 450 2250 0.40
#16 CIRCULAR | 450 68.40 0.40
#7 CIRCULAR | 450 29.50 0.40
#18 CIRCULAR | 450 85.60 0.40
#19 CIRCULAR | 450 83.10 0.40
#20 CIRCULAR | 450 45.00 0.40
#21 CIRCULAR | 450 7.90 0.40
#22 CIRCULAR | 450 16.40 0.50
#23 CIRCULAR | 450 22.40 0.50
#24 CIRCULAR | 450 65.90 0.50
#25 CIRCULAR | 450 38.60 0.50
#26 CIRCULAR | 450 54.80 0.50
#27 CIRCULAR 825 185.90 0.50
#28 CIRCULAR 825 8.00 0.50
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