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1.0 Infroduction

C.F. Crozier & Associates Inc. (Crozier) were retained by TRG Inc. to prepare a Functional Servicing
and Stormwater Management Report to support an Official Plan Amendment (OPA) and Zoning By-
law Amendment (ZBA) to permit the proposed development at 2421 & 2431 New Street in the City
of Burlington.

The purpose of this report is to demonstrate that the proposed development is feasible from a
servicing and stormwater management perspective.

2.0 General Description

The subject properties are approximately 0.70 ha (1.74 acres) and are located in a mixed
commercial/ residential area in Burlington. Three 1-storey commercial buildings currently exist within
the properties (2421 & 2431 New Street).

The properties are bounded by:
e Residential properties to the west
e An existing é-storey building to the south
o New Street to the east
¢ Commercial buildings to the north
The project will consist of the development of the properties to include the following:
e An 11-storey residential condominium with 139 unifs
e An l1-storey senior’s residence with 218 units connected in a U-shape on the second level
e One level of surface parking & three levels of underground parking totaling 386 spaces
This report was prepared with reference to the following materials:
e Site Plan A-101 (The Rosseau Group & WZMH Architects, January 9, 2019)

e Topographic and Legal Survey of #2421 and #2431 New Street City of Burlington (December
8,2017)

o City of Burlington Development Application Pre-Consultation Form (July 19, 2017)

e Various City of Burlington and Halton Region As-Constructed Drawings (1984 —2010)
e City of Burlington Commercial and Industrial Site Plan Requirements — Dwg. No. S-116
o Water and Wastewater Linear Design Manual — Halton Region (2017)

e Engineering Standard Drawings manual — City of Burlington (2015 - 2017)

C.F. Crozier & Associates Inc. Page 10f12
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3.0 Water Servicing

3.1 Existing Water Servicing

A 300 mm diameter C.I. watermain is located south of the subject property within the New Street
right-of-way (WM. Connections & 200 mm SAN. SEW. New Sireet, 40m E. of Delaware Ave. to Beverly
Dr., City of Burlington & Regional Municipality of Halton, 1984).

The three existing one-storey commercial buildings located within the subject properties are
currently serviced by two connections to the 300 mm diameter watermain along New Street. Both
existing service connections will be decommissioned and removed at the onset of construction.
Additional removal and restoration details for the water service connections will be provided at the
detailed design stage.

3.2 Design Water Demand

The subject property was separated into residential and commercial land uses to estimate an
equivalent population necessary to determine the design flows. The Halton Regional Water and
Wastewater Linear Design Manual was used to determine equivalent population estimates for
existing and proposed condifions. The results are provided in Table 1, and detailed calculations are
provided in Appendix A.

Table 1: Equivalent Population Estimates

Commercial Residential Total
Standard Condition | Occupant Load Occupant Occupant
Load Load
Halton Region Water and Existing 63 N/A 63
Wastewater Linear Design
Manual: Table 2-1 (July 2017, Proposed 63 400 663
Vv3.01)

The Halton Region Water and Wastewater Linear Design Manual was referenced to calculate water
demands for the proposed development based on the equivalent population estimates for the site.
The existing and the proposed average day water demands were compared to show the increase
in water demand from the proposed development. Table 2 summarizes the existing and proposed
water demand and detailed calculations are provided in Appendix A.

Table 2: Estimated Design Water Demand

Average Daily Demand Proposed Proposed
Standard (L/s) Maximum Daily Maximum Hourly
Demand (L/s) Demand (L/s)

Existing | Proposed | Increase

Halton Region Water
and Wastewater Linear 0.20 2.11 1.91 4.75 8.09
Design Manual

For the proposed development, the average daily water demand is 2.11 L/s, which is an increase of
1.91 L/s from existing conditions.

C.F. Crozier & Associates Inc. Page 2 of 12
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The design water demand was estimated using the Halton Region Water and Wastewater Linear
Design Manual (July 2017). The design water demand is determined as the greater of the following
criteria (2.2.1):

e Maximum hourly demand

¢ Maximum daily demand plus fire flow

The Fire Underwriters Survey (FUS) method was used to calculate the fire flow requirements for the
proposed development. The water demand calculations are provided in Appendix A. In order to
determine the available fire flow and pressure within the existing watermain system, a hydrant flow
test was required. The estimated fire flow requirements are summarized in Table 3 and provided in
Appendix A, were calculated based on the gross-floor area of the proposed building and ordinary
construction.

Table 3: Estimated Fire Demand Flow

Method Demand Flow Demand Flow Duration
(L/s) (USGPM) (h)
Fire Underwriters Survey 233 3696 3

Therefore, the maximum daily demand plus the fire flow was selected as it was significantly greater
than the maximum hourly demand yielding a final design demand of 238 L/s.

3.2.1 Hydrant Flow Test

A hydrant flow test was completed on the existing 300 mm diameter watermain on New Street on
December 12,2017. The test was conducted in accordance with NFPA 291 and Halton Region criteria.
The test was performed on the two hydrants located the closest to the development site at 2421 &
2431 New Street.

According to Halton Region, the proposed development can be serviced by the existing 300 mm
diameter watermain if the following criteria are met:

e Minimum watermain pressure under maximum day demand is 20 PSI

¢ Available fire flow at 20 PSI of watermain pressure must be greater than the fire flow demand

The available fire flow at 20 PSI for the existing 300 mm diameter watermain was calculated using the
results from the hydrant flow test. The projected available fire flow at 20 PSlis 301 L/s (4,771 US GPM).
Refer to Appendix A for the hydrant test results and projected available fire flow demand calculation.

C.F. Crozier & Associates Inc. Page 3 of 12
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3.3 Proposed Water Servicing

Water supply for the development is proposed to be provided through a new 200 mm diameter
water service connection to the existing 300 mm watermain within the New Street right-of-way. The
proposed water service will split info a 100 mm diameter domestic water service and a 200 mm
diameter fire line.

The mechanical engineer will design the internal water system, including the internal sprinkler
system, within the building and the underground parking structure. The proposed water service and
the extent of the underground parking are shown on drawing €102: Preliminary Site Servicing Plan.

4.0 Sanitary Servicing
4.1 Existing Sanitary Servicing

The existing commercial buildings located within the subject properties are currently serviced using
two lateral connections to the existing 200 mm diameter sanitary main along New Street. The sewer
laterals will be decommissioned at the onset of construction and removed (if necessary). Additional
removal details for the laterals will be provided at the detailed design stage.

4.2 Design Sanitary Demand

The Halton Region Water and Wastewater Linear Design Manual was used with the population
estimate described in section 3.2 to calculate the sanitary design flows for the proposed
development.

A unit sewage flow rate of 275 L/person/day was used for the residential population and

24750 L/ha/day was used for the commercial population for the 0.70 ha proposed development.
Infiliration flow and a peaking factor were applied to the average daily sewage flow to obtain the
total estimated peak design sewage flow. A summary of the results is presented in Table 4 below,
with detailed calculations provided in Appendix B.

Table 4: Estimated Design Sanitary Demand

Average Peakin Infiltration Total Design

Method Condition Wastewater Flow Faciorg Flow Sanitary Flow
(L/s) (L/s) (L/s)
Halton Existing 0.20 3.43 0.2 0.89
Region | proposed 1.92 391 0.2 7.72
Total Sanitary Flow Increase: 6.83

4.3 Proposed Sanitary Servicing

It is proposed to service the subject property by replacing the existing sanitary lateral, on the eastern
side in front of 2431 New Street, with a 200 mm diameter PVC lateral connecting to the existing
manhole on New Street. The existing sanitary lateral on the west side, in front of 2421 New Street, will
be abandoned, filled with grout and plugged on both ends.

C.F. Crozier & Associates Inc.
Project No. 1473 - 4780
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The mechanical engineer will design the internal sanitary sewage collection system within the
buildings and the underground parking structure. The proposed sanitary service is shown on drawing
C102.

The sanitary connection and the corresponding capacity of the sanitary main is subject fo Region
review to confirm its compliance with Regional standards.

5.0 Drainage Conditions
5.1 Existing Drainage

According to the topographic survey (KRCMAR, November 29 2017), existing stormwater drainage
splits between two main catchments. Catchment 101 consists of 0.64 ha of the property draining
through the internal storm sewer network to New Street. It is assumed that all of these catch basins
convey drainage to the existing 300 mm diameter storm sewer on New Street. All major overland
flow is directed to New Street where it is conveyed westward. Catchment 102 consists of the
remaining 0.06 ha of the site where runoff is directed to the north perimeter of the property by
means of uncontrolled overland flow. Figure 1 shows the delineation of the drainage areas.

Table 5 summarizes the pre-development land areas and weighted runoff coefficients.

Table 5: Pre-Development Land Areas and Runoff Coefficients

Catchment ID Pervious Area | Impervious Area LELELA L Weighted Runoff Coefficient
(ha) (ha) (ha)
101 0 0.64 0.64 0.90
102 0.04 0.02 0.06 0.51

Note: Refer to Appendix C for Sformwater Management Calculations.
5.2 Proposed Drainage

As previously noted, the proposed development consists of an 11-storey residential condominium
with 139 units and an 11-storey senior’s residence with 218 units. The proposed grading and
stormwater management system for the site has been designed to meet the drainage criteria per
the City of Burlington.

The subject property has been divided into three post-development stormwater catchment areas
as shown on Figure 2. A storm sewer network, infernal to the site, will convey minor system flows
generated within Catchment 201 towards the existing 300 mm diameter storm sewer. Major
overland flow from Catchment 201 & Catchment 203 are directed to New Street. Catchment 202,
which is completely pervious, will runoff uncontrolled towards the northern and eastern perimeter of
the property, mimicking existing conditions.

The proposed grading design places a small berm (maximum 0.30 m height) along the east property
line. The berm is proposed to ensure site runoff is directed internally and not conveyed to adjacent
property. The berm is also required to ensure the site’s overland flow is directed to the New Street
municipal right-of-way and not towards private property. The minor placement of fill that is required
within the area of the existing trees will be completed in coordination and under the guidance of
the landscape architect. The placement of the berm eliminates the need for retaining walls and is
appropriate drainage design based on site constraints.

C.F. Crozier & Associates Inc. Page 5 of 12
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Table é provides details of the catchment areas and runoff coefficients for post-development
conditions.

Table 6: Post-Development Land Areas and Runoff Coefficients

Catchment ID Pervic(:hu;)Area Imper\;:;u)s Area Tok(:;(;rea Weighted Runoff Coefficient
201 0.05 0.60 0.65 0.85
202 0.03 0 0.03 0.25
203 0 0.02 0.02 0.90

Note: Refer fo Appendix C for Stormwater Management Calculations. Area above underground parking
garage is considered impervious per City of Burlington comments.

The Preliminary Site Servicing Plan (€102) and Preliminary Site Grading Plan (C103) illustrate the internal
storm sewer network and connections, as well as the proposed drainage of the site.

6.0 Stormwater Management
6.1 Stormwater Design Criteria

The proposed development site must comply with the City of Burlington Engineering Standards.
The specific design criteria based on City of Burlington requirements include:

e Stormwater Quantity: Provide post-development peak flow control to the 5-year pre-
development peak flow for all design storms (5, 10, 25, 50 and 100-year storms)

o Stormwater Quality: “Enhanced” protection level for the developed portion of the site (80%
TSS Removal for 0% of the annual runoff volume)

6.2 Stormwater Quantity Control

Using City of Burlington intensity-duration-frequency (IDF) data, the Modified Rational Method was
used to determine both the pre-development and post-development peak flow rates and the
required stormwater storage. Table 7 provides a summary of the peak flows.

Each post-development storm event was compared to the total 5-year pre-development flow rate
for the site to determine the volume of storage required to afttenuate peak flows. The Target flow
rate for Catchment 201 is based on Target (5-year pre-development peak flow) — Uncontrolled Peak
Flows (Catchment 202 & 203). Catchment 201 is overcontrolled to account for unconftrolled runoff in
Catchments 202 & 203.

C.F. Crozier & Associates Inc. Page 6 of 12
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Table 7: Pre- and Post-Development Peak Flow Rates and Required Storage Volumes
Post- Post-Development Target Flow
5-year pre- Storage
Storm Development develobment Flow Rate Rate Volume
T Flow Rate Peak':Iow (Catchment 202 & (Catchment Required
y (Catchment 201) o 203) 201) (qm3)
(L/s) (L/s) (L/s)
5 136 6 142 0
10 156 7 141 9
25 199 148 9 139 37
50 235 10 138 67
100 256 11 137 85

The target peak flow rate for the site is the 5-year pre-development peak flow (148 L/s). The total
post-development peak flows from each storm event (5 to 100) for all catchments, must be equal to
or below the target. Since Catchment 202 & Catchment 203 are conveying runoff uncontrolled from
the site, Catchment 201 will be overcontrolled. Table 7 demonstrates the requisite storage required
to attenuate the peak flows in Catchment 201 so the total peak flow from all catchments is equal or
less to 148 L/s.

85 m3 of on-site storage is required during the 100-year post-development storm event to meet the
quantity conftrol criteria. The storage volume will be provided through an underground stormwater
cistern located in the underground parking garage. Details of the tank will be provided at detailed
design. The proposed 250 mm diameter storm sewer will act as an orifice to restrict the peak flow. A
250 mm diameter sewer at 1% has a capacity of 59 L/s which is less than the target flow rate
required during each storm event; refer to Table 7 for details.

Runoff from Catchment 201 will be collected and conveyed to the stormwater cistern through area
drains according to mechanical design and specifications. The internal storm sewer system will
outlet to the existing 300 mm diameter storm sewer on New Street through a proposed 250 mm
diameter storm sewer connection.

The Preliminary Servicing Plan (C102) illustrates the location of the proposed stormwater storage tank.
Detailed calculations are provided in Appendix C.

6.3 Stormwater Quality Control

Stormwater quality conftrols for the site must incorporate measures to provide an Enhanced Level of
Protection (Level 1) according to the MOE (March 2003) guidelines. Enhanced water quality
protection involves the removal of at least 80% of total suspended solids (TSS) from 90% of the annual
runoff volume. Water quality control will be provided through a freatment train approach including
grassed areas, permeable pavers, and an oil/grit separator (OGS).

An Oil-Grit-Separator will be installed outside the underground parking garage close to the property
line to provide a final quality control measure to runoff before leaving the site.

C.F. Crozier & Associates Inc. Page 7 of 12
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7.0 Erosion and Sediment Controls During Construction

Erosion and sediment confrols will be installed prior to the beginning of any construction activities.
They will be maintained until the site is stabilized or as directed by the Site Engineer and The City of
Burlington. These controls will be inspected after each significant rainfall event to ensure that they are
maintained in proper working condition. An Erosion and Sediment Control Plan, together with detailed
phasing and staging requirements, will be tailored to the final detailed design of the development.

The following erosion and sediment confrols will be included during construction on the site:

¢ Silt Fencing: A silt fence will be installed on the site perimeter to intercept runoff. The site
engineer and the owner may add additional silt fencing if needed prior to, during, and
following construction.

e Rock Mud Mat: A rock mud mat will be installed at the entrance of the construction zone to
prevent mud tracking from the site onto surrounding lands and perimeter roadway network.
All construction traffic will be restricted to this access only.

o Siltsacks in Catchbasins: A siltsack shall be installed in the existing storm sewer catchbasins
near the site along New Street.

All necessary details and locations will be provided at the detailed design stage as noted above.

8.0 Conclusions and Recommendations
Based on the information provided in this report, we offer the following conclusions:

1. The proposed development of the site includes an 11-storey residential condominium with 139
units and an 11-storey senior’s residence with 218 units, commercial retail units, 386 associated
parking spaces and landscaped areas. The property will have an internal private roadway
and private access point to New Street.

2. Domestic peak water demand for the proposed condominium complex is 8.09 L/s. A design
fire flow of 233.3 L/s for 3.0 hours is required.

3. Water demand for the proposed development will be met using a 200 mm diameter PVC
water service connection. This new water service will connect to the existing 300 mm municipal
watermain along New Street.

4. Peak sanitary flow for the proposed condominium complex is 7.72 L/s. Sanitary flows from the
proposed development will be conveyed using a private intfernal sanitary sewer network that
connects to the existing 200 mm diameter sanitary sewer along New Street.

5. Stormwater management for the proposed development will include confrolling the post-
development peak flows to the 5-year pre-development peak flow for all storm events up to
and including the 100-year storm event.

6. Stormwater quantity control is provided by storing 85 m3 in stormwater in an underground
stormwater cistern to be installed in the underground parking garage.

7. Stormwater will be captured by area drains, conveyed through the proposed internal storm
network and outlet to the existing 300 mm diameter storm sewer on New Street.

C.F. Crozier & Associates Inc. Page 8 of 12
Project No. 1473 - 4780



TRG (New-Guelph) Inc. Functional Servicing & Preliminary Stormwater Management Report
2421 & 2431 New Street, City of Burlington April 2019

8. An Enhanced Level of Protection (80% TSS removal) for stormwater quality control will be
provided through a freatment tfrain approach including landscaped areas, permeable
pavers, and an OGS unit outside the underground parking garage footprint.

9. A detailed Erosion and Sediment Control Plan will be provided at the detailed design stage.

Based on the above conclusions, we recommend the approval of the Official Plan Amendment and
Zoning By-Law Amendment related to the development of the subject property from the perspective
of functional servicing and preliminary stormwater management.

Respectfully submitted,

C.F. CROIZIER & ASSOCIATES INC. C.F. CROZIER & ASSOCIATES INC.
Nicole Sylvester, P.Eng. Nick Constantin, M.Sc., P. Eng
Project Manager Senior Project Manager

\nrs
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Water Demand Calculations

C.F. Crozier & Associates Inc.
Project No. 1473-4780



Project: 2421 & 2431 New st
Project NO.: 1473-4780

Date: 2019.04.11
Designed By: NRS
Checked By: NAS

Population Estimate

Design Criteria - Halton Region
Existing Conditions: Three one-storey commercial buildings

Light Commercial Areas 90 p/ha
Site Area: 0.70 ha
Equivalent population: 63 persons

Proposed Conditions: 357 Residential Suites and 521 m2 of commercial area

Population Density: 1.68 ppu
No. of unifs: 357 unifs
Equivalent population: 600 persons
Light Commercial Areas 90 p/Ha
Site Area: 0.70 Ha
Equivalent population: 63 persons
Total Equivalent population: 663 persons

Commercial + Residential)

References

Halton Region Water and
Wastewater Linear Design Manual:
Table 2-1 (July 2017, V3.01)

As per Halton Region Standards

Halton Region Water and
Wastewater Linear Design Manual:
Table 2-1 (July 2017, V3.01)
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Project: 2421 & 2431 New st

Project NO.: 1473-4780

Date: 2017-11-21
Designed By: MZ
Checked By: NAS

Existing Water Demand

Design Criteria - Halton Region
Existing Population:

Average Daily Demand:
(Light commercial)

Peaking Factors

Maximum Daily Demand:

Maximum Hourly Demand:

Flows

Average Daily Demand:
Maximum Daily Demand:
Maximum Hourly Demand:

63 persons

275 L/capita/day

2.25
2.25

L/day
17325
38981
38981

L/s
0.20
0.45
0.45

NOTE: Peaking factors are
based on a commercial
classification

References

CFCA Population Estimate Design
Sheet (April 11, 2019)

Halton Region Water and
Wastewater Linear Design Manual:
Table 2-2 (July 2017, V3.01)
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Project: 2421 & 2431 New st
Project NO.: 1473-4780

Date: 2019.04.11
Designed By: NRS
Checked By: NAS

Proposed Water Demand

Design Criteria - Halton Region

Average Daily Demand:

275 L/capita/day

Residential Population: 600 persons
Commercial Population: 63 persons
Peaking Factors
Residential |Commercial
Maximum Daily Demand: 2.25 2.25
Maximum Hourly Demand: 4.00 2.25
Flows
Residential [Commercial Total
(L/day) (L/day) (L/day) (L/s)
Average Daily Demand: 164934 17325.00 182259.00 2.11
Maximum Daily Demand: 371102 38981 410082.75 475
Maximum Hourly Demand: 659736 38981 698717.25 8.09
Fire Flow: -- 233.30

System shall be designed to meet the greater of either of the following:
a: Maximum Daily Demand Plus Fire Flow
b: Maximum Hourly Demand

a: 4.75 + 233.3=238.05 L/s
b: 8.09 L/s

238.05 L/s > 8.09 L/s therefore use criteria a.

References

Halton Region Water and
Wastewater Linear Design Manual:
Sec 2.4 (July 2017, V3.01)

CFCA Population Estimate Design
Sheet (April 11, 2019)

Halton Region Water and
Wastewater Linear Design Manual:
Sec 2.4 (July 2017, V3.01)

Maximum Fire Flow from FUS Analysis

Halton Region Water and
Wastewater Linear Design Manual:
Sec 2.2.1 (July 2017, vV3.01)
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Project: 2421 & 2431 New St Date: 2017-11-21
Project NO.: 1473-4780 Designed By: MZ
Checked By: NAS

Revised: 2019.04.12

Revised By: NRS

Fire Flow Calculations - Fire Underwriters Survey Method

Water Supply for Public Fire Protection (1999)
Fire Underwriters Survey

Notes:
1.) The development will use ordinary construction (C-value = 1.0).
2) Building gross-floor area is to be confirmed once Zoning By-Law Amendment isapproved.
3.) The building is assumed to have complete automatic sprinkler protection.

Part Il - Guide for Determination of Required Fire Flow

4.) The building is classified as a low hazard occupancy as per the appendix of the Water Supply for Public Fire Protection (1999) by FUS.

1. An estimate of fire flow required for a given area may be determined by the formula:

F=220*C*+VA
Where:

F = the required fire flow in litres per minute

C = coefficient related to the type of construction
= 1.5 for wood frame construction (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

50 percent below grade) in the building considered.

Proposed Development (GFA and Type of Construction are as per site plan and email from WZMH Architects)

Therefore F = 23,600 L/min

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

A = The total floor area in square metres (including all storeys, but excluding basements at least

1.0 C-Value 5804.0 sg.m GFA of largest two adjoining floors
5661.0 sg.m GFA of 50% of the floors above the largest two adjoining floors

2. Values obtained in No. T may be reduced by as much as 25% for occupancies having low contents fire hazard or may
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Burning 25%
Combustible -15%

-25% Reduction(%)
-5,900 L/min reduction

Subtotal = 17,700 L/min

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers - The value obtained in No. 2 above may be reduced by up to 50% for complete automatic sprinkler
protection.
Assume complete automatic sprinkler protection (50% reduction)
-8,850 L/min reduction

Water Supply for Public Fire Protection - 1999

Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration. The percentage shall depend upon the height, area, and construction of the
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) exposed, the occupancy of the
exposed building(s) and the effect of hillside locations on the possible spread of fire.

Separation Charge Separation Charge
Oto3m 25% 20.1to 30 m 10%
3.1to10m 20% 30.1to45m 5%
10.11020 m 15% >45m 0%

Exposed buvildings

Name Distance Charge |Surcharge (L/min)
Residential Building (West) 20 10% 1,770
Houses (North) 31 5% 885
Gast Station (East) 28 10% 1,770
Total Surcharge 4,425

Determine Required Fire Flow

No.1 23,600
No. 2 -5,900 reduction
No. 3 -8,850 reduction
No. 4 4,425 surcharge
Required Flow: 13,275 L/min
Rounded to nearest 1000 L/min: 14,000 L/min or 233.3 L/s

3.696.0 USGPM

Note: USGPM = 0.264*(L/min)

Required Duratfion of Fire Flow

Flow Required Duration

(L/min) (hours)
2,000 or less 1.00
3.000 1.25
4,000 1.50
5,000 1.75
6,000 2.00
8.000 2.00
10,000 2.00
12,000 2.50
14,000 3.00
16,000 3.50
18,000 4.00
20,000 4.50
22,000 5.00
24,000 5.50
26,000 6.00
28,000 6.50
30,000 7.00
32,000 7.50




FOR FIRE PROTECTION

FLOW TEST RESULTS

DATE : DECEMBER.12 2017 TIME : 1:00 PM

LOCATION :

2421 NEW STREET
BURLINGTON, ONTARIO

TEST BY : J.MABEN , A.JACOME, P.U.C.

STATIC PRESSURE : 100 ps|

TEST  NO.OF NOZZLE DISCHARGE RESIDUAL  PITOT DISCHARGE

NO. NOZZLES DIAMETER CO-EFFICIENT  PRESSURE PRESSURE (U.S.GPM)

(INCHES) (PSI) (PSI)

1 1 1-3/4" 61 54 668
2 1 2-1/2" 60 38 1034
3 2 2-1/2" 58 23/24 1627

VIP-DES-F04-C




PRESSURE - PSI

FOR FIRE PROTECTION
BY : VIPOND 2 OF 2
VIPOND 2421 NEW STREET OFFICE : MISSISSAUGA
INC BURLINGTON, ONTARIO TESTBY : J.MABEN , A.JACOME, P.U.C.
est. 1945
STATIC : 64 PSI

61 __PSI @ 668 GPM

60 pPsI @ 1034 GPM

_ 5 PSI @ __1627 GPM
100
90
80
70

| 668GPM 1084 GPM 1627 GPM
@81PS /— @p1 PSI /@ %8 PSI
60 L r /
50
40
30
20
10
0
1.85
400 800 1200 1600 Q" 2000

VIP-DES-FO5-C FLOW - U.S. GPM




TRG (New-Guelph) Inc. Functional Servicing & Preliminary Stormwater Management Report
2421 & 2431 New Street, City of Burlington April 2019

APPENDIX B

Sanitary Flow Calculations

C.F. Crozier & Associates Inc.
Project No. 1473-4780



Project: 2421 & 2431 New st
Project NO.: 1473-4780

Date: 2019.04.11
Designed By: MZ
Checked By: NAS

Existing Sanitary Demand

Design Criteria - Halton Region
Site Area: 0.70 ha

Average Wastewater Flow

(Light commercial): 24750 L/Ha/day
17325.00 L/day
0.20 L/s
Infiltration Allowance: 0.29 L/s/ha
0.20 L/s

Peaking Factor
Commercial: M, =08 (1+

14

7.

)
Me: 3.43

Design flow = avg. daily dry weather flow * peaking factor + infiltration

Design Flow: 0.89 L/s
76,803 L/day

References

Halton Region Water and
Wastewater Linear Design Manual:
Table 3-2 (July 2017, V3.01)

Halton Region Water and
Wastewater Linear Design Manual:
Sec 3.2.4 (July 2017, V3.01)

Halton Region Water and
Wastewater Linear Design Manual:
Sec 3.2.3b) (July 2017, V3.01)

Halton Region Water and
Wastewater Linear Design Manual:
Sec 3.2.1 (July 2017, vV3.01)
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Project: 2421 & 2431 New st
Project NO.: 1473-4780

Date: 2019.04.11
Designed By: NRS
Checked By: NAS

Proposed Sanitary Demand

Design Criteria - Halton Region
Residential Population:

600 persons

Commercial Population: 63 persons
Commercial Area: 521 m?
Total Site Area: 0.70 ha

Residential

Average Wastewater Flow -

Apartments (>6 stories high): 275 L/capita/day

164934 L/day

1.91 L/s
Commercial

Average Wastewater Flow -
Light Commercial Areas: 24750 L/ha/day
1289.475 L/day

0.01 L/s

14
M=|14+——oe
4+, /P+P,

M: 391

0.29 L/s/ha

(use commercial areq)

Peaking Factor

Note: P is in
thousands

Infiltration Allowance (use total site areq)

0.20 L/s
Design flow: avg. daily dry weather flow * peaking factor + infiltration
Design flow: (1.91+0.01)*3.91+ 0.20

7.72 L/s
666,919 L/day

Design Flow:

References

CFCA Population Estimate Design
Sheet (April 11, 2019)

Site Plan A-101 Jan 9, 2019

Halton Region Water and
Wastewater Linear Design Manual:
Table 3-1 (July 2017, V3.01)

Halton Region Water and
Wastewater Linear Design Manual:
Table 3-2 (July 2017, V3.01)

Halton Region Water and
Wastewater Linear Design Manual:
Sec 3.2.3a) (July 2017, V3.01)

Halton Region Water and
Wastewater Linear Design Manual:
Sec 3.2.4 (July 2017, V3.01)

Halton Region Water and
Wastewater Linear Design Manual:
Sec 3.2.1 (July 2017, V3.01)
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TRG (New-Guelph) Inc. Functional Servicing & Preliminary Stormwater Management Report
2421 & 2431 New Street, City of Burlington April 2019

APPENDIX C

Stormwater Management Calculations

C.F. Crozier & Associates Inc.
Project No. 1473-4780



Project: 2421 & 2431 New Street

Project No.: 1473-4780

Date: 12/4/2017

Updated: 4/11/2019
Designed By: NRS
Checked By: NAS

Modified Rational Method - Catchment Areas

PRE-DEVELOPMENT

Catchment 101
Area Area
Land Use (ha) ()
Exisiting Building 0.16 1645.93
Existing Paved 0.47 4733.39 C
Total Impervious 0.64 6379.32 0.90
Total Catchment 0.64 6379.32 0.90
Catchment 102
Existing Landscape 0.04 364.52
Existing Paved 0.02 249.84 C
Total Impervious 0.02 249 .84 0.90
Total Pervious 0.04 364.52 0.25
Total Catchment 0.06 614.36 0.51
Total Site 0.70 6993.68 --
POST-DEVELOPMENT
Catchment 201
Area Area
Land Use (ha) (mz) C
Proposed Underground Parking 0.60 6018.1 0.90
Proposed Landscape (outside U/G 0.05 481.9 0.25
Total Catchment 0.65 6500 0.85
Catchment 202
Proposed Landscape 0.03 300 (o4
Total Pervious 0.03 300 0.25
Total Catchment 0.03 300 0.25
Catchment 203
Underground Parking 0.02 200 C
Total Impervious 0.02 200 0.90
Total Catchment 0.02 200 0.90
Total Site 0.70 7000 --

No Pervious Land in
Catchment 101

Pervious and
Impervious areas from
C.F. Crozier Figure 1

Pervious and
Impervious areas from
C.F. Crozier Figure 2




CROZIER
& ASSOCIATES

Consulting Engineers

Project: 2421 & 2431 New Street

Project No.: 1473-4780

Date: 2017-12-04
Updated: 2019-04-11

Designed By: BS
Checked By: MZ

Modified Rational Method - Input Data

Runoff Coefficient Adjustments

Pre-Development

Post-Development

Notes
City of Burlington "SEWER

DESIGN: Recommended
Runoff Coefficients"
Standard Dwg. No. §-3D
(1999)

City of Burlington "INTENSITY,
DURATION, FREQUENCY
CURVES" Standard Dwg. No.
S-IDF (1999)

Return Period
101 102 201 202 203
5& 10 Yr (base) 0.90 0.51 0.85 0.25 0.90
25 Yr 0.99 0.57 0.94 0.28 0.99
50 Yr 1.00 0.62 1.00 0.30 1.00
100 Yr 1.00 0.64 1.00 0.30 1.00
Storm Data: City of Burlington
Time of Concentration: 10 min
Return Period A B C i mm/hr
2yr 592.6 6 0.78 68.16
Syr 697.4 5 0.764 88.09
10 yr 798.5 5 0.763 101.14
25 yr 926.9 5 0.762 117.72
50 yr 1019.4 5 0.761 129.82
100 yr 1114.2 5 0.76 141.89
Target Peak Flow: 5-year pre-development peak flow
Weighted RC i (mm/hr) A (ha) Q (M3/s) Qiarget (L/s)
0.90 88.09 0.64 0.14 140.61|Catchment 101
0.51 88.09 0.06 0.01 7.74|Catchment 102
Target Flow Rate 148.35
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CROZIER
&ASSOCIATES

Consulfing Engineers

Project: 2421 & 2431 New Street

Project No.: 1473-4780

Date: 2017-12-04

Updated:
Designed By:
Checked By:

2019-04-11
NRS
NAS

MODIFIED RATIONAL METHOD - 5 year post to 5 year pre

MUNICIPALITY: City of Burlington

5-yr Target Flow for Catchment 201

Weighted RC| i (mm/hr) A (ha) Q (m®/s) Qpre (L/5)
-- -- -- 0.148 148.35|5-year pre-development (Whole Site)
5 year post 0.25 88.09 0.03 0.002 1.84[- Catchment 202 uncontrolled
5 year post 0.90 0.02 0.004 4.41|- Catchment 203 uncontrolled
142.10 Q target
5-yr Post-Development Peak Flow
Qpost-201 135.60 L/s
Storage Volume Determination
Td i Td onsi Sd
min mm/hr sec m>/s Site
10 88.09 600 0.14 -3.90
20 59.63 1200 0.09 -17.75
30 46.11 1800 0.07 -42.76
40 38.06 2400 0.06 -72.57
50 32.65 3000 0.05 -105.03
60 28.74 3600 0.04 -139.19
70 25.76 4200 0.04 -174.52
80 23.41 4800 0.04 -210.71
90 21.50 5400 0.03 -247.58
100 19.92 6000 0.03 -284.97
110 18.58 6600 0.03 -322.79
120 17.44 7200 0.03 -360.97
130 16.44 7800 0.03 -399.45
140 15.57 8400 0.02 -438.19
150 14.79 2000 0.02 -477.15
160 14.10 2600 0.02 -516.32
170 13.48 10200 0.02 -555.66
180 12.92 10800 0.02 -595.15
190 12.41 11400 0.02 -634.79
200 11.95 12000 0.02 -674.55
210 11.52 12600 0.02 -714.43
220 11.13 13200 0.02 -754.41
230 10.76 13800 0.02 -794.48
240 10.43 14400 0.02 -834.65
250 10.11 15000 0.02 -874.90
260 9.82 15600 0.02 -915.22
270 9.55 16200 0.01 -955.61
280 9.29 16800 0.01 -996.07
290 9.05 17400 0.01 -1036.59
300 8.82 18000 0.01 -1077.17
310 8.61 18600 0.01 -1117.81
REQUIRED STORAGE VOLUME: -4
Equations:
Intensity Peak Flow Storage
I=A/ (TC + S)C Qforget =0.00278 » Ctorget * i(Td) * A Sd = onsf ¢ Td - Qforgef (Td + Tc) /2
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CROZIER . Project: 2421 & 2431 New Street Date: 2017-12-04
&ASSOCIATES Project No.: 1473-4780 ppdo’red: 2019-04-11
Consulting Engineers Designed By: NRS
Checked By: NAS
MODIFIED RATIONAL METHOD - 10 year post to 5 year pre |
MUNICIPALITY: City of Burlington
5-yr Target Flow for Catchment 201
Weighted RC| i (mm/hr) A (ha) Q (m®/s) Qpre (L/5)
-- -- -- 0.148 148.35|5-year pre-development (Whole Site)
10 year post 0.25 101,14 0.03 0.002 2.11|- Catchment 202 uncontrolled
10 year post 0.90 0.02 0.005 5.06|- Catchment 203 uncontrolled
141.18 Q target
10-yr Post-Development Peak Flow
Qpost-201 155.67 L/s
Storage Volume Determination
Td i Td onsi Sd
min mm/hr sec m>/s Site
10 101.14 600 0.16 8.70
20 68.49 1200 0.11 -0.55
30 52.98 1800 0.08 -22.61
40 43.74 2400 0.07 -50.19
50 37.53 3000 0.06 -80.82
60 33.04 3600 0.05 -113.40
70 29.62 4200 0.05 -147.33
80 26.92 4800 0.04 -182.26
90 24.73 5400 0.04 -217.96
100 22.91 6000 0.04 -254.26
110 21.38 6600 0.03 -291.06
120 20.06 7200 0.03 -328.28
130 18.92 7800 0.03 -365.84
140 17.91 8400 0.03 -403.70
150 17.02 2000 0.03 -441.82
160 16.23 9600 0.02 -480.17
170 15.52 10200 0.02 -518.72
180 14.87 10800 0.02 -557.45
190 14.29 11400 0.02 -596.34
200 13.75 12000 0.02 -635.38
210 13.26 12600 0.02 -674.55
220 12.81 13200 0.02 -713.84
230 12.39 13800 0.02 -753.25
240 12.00 14400 0.02 -792.75
250 11.64 15000 0.02 -832.35
260 11.31 15600 0.02 -872.04
270 10.99 16200 0.02 -911.80
280 10.70 16800 0.02 -951.65
290 10.42 17400 0.02 -991.56
300 10.16 18000 0.02 -1031.54
310 9.91 18600 0.02 -1071.59
REQUIRED STORAGE VOLUME: 9
Equations:
Intensity Peak Flow Storage
I=A/ (TC + S)C Qforget =0.00278 » Ctorget * i(Td) * A Sd = onsf ¢ Td - Qforgef (Td + Tc) /2
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CROZIER Project: 2421 & 2431 New Street Date: 2017-12-04
Project No.: 1473-4780 Uodated: 2019-04-11

&ASSOCIATES : Up .

Designed By: NRS

Consulting Engineers
Checked By: NAS

MODIFIED RATIONAL METHOD - 25 year post to 5 year pre |

MUNICIPALITY: City of Burlington

5-yr Target Flow for Catchment 201

Weighted RC| i (mm/hr) A (ha) Q (m®/s) Qpre (L/5)
-- -- -- 0.148 148.35|5-year pre-development (Whole Site)
25 year post 0.28 11772 0.03 0.003 2.70|- Catchment 202 uncontrolled
25 year post 0.99 0.02 0.006 6.48]- Catchment 203 uncontrolled

139.17 Q target

25-yr Post-Development Peak Flow

Qpost-201 199.32 L/s
Storage Volume Determination
Td i Td onsi Sd
min mm/hr sec m®/s Site
10 117.72 600 0.20 36.09
20 79.76 1200 0.14 36.81
30 61.72 1800 0.10 21.11
40 50.97 2400 0.09 -1.65
50 43.74 3000 0.07 -28.33
60 38.51 3600 0.07 -57.51
70 34.53 4200 0.06 -88.43
80 31.39 4800 0.05 -120.63
90 28.84 5400 0.05 -153.81
100 26.72 6000 0.05 -187.77
110 24.93 6600 0.04 -222.38
120 23.40 7200 0.04 -257.51
130 22.07 7800 0.04 -293.09
140 20.90 8400 0.04 -329.05
150 19.86 9000 0.03 -365.35
160 18.94 2600 0.03 -401.95
170 18.11 10200 0.03 -438.80
180 17.36 10800 0.03 -475.88
190 16.67 11400 0.03 -513.17
200 16.05 12000 0.03 -550.65
210 15.48 12600 0.03 -588.30
220 14.95 13200 0.03 -626.10
230 14.46 13800 0.02 -664.05
240 14.01 14400 0.02 -702.13
250 13.59 15000 0.02 -740.33
260 13.20 15600 0.02 -778.64
270 12.83 16200 0.02 -817.06
280 12.49 16800 0.02 -855.58
290 12.16 17400 0.02 -894.18
300 11.86 18000 0.02 -932.87
310 11.57 18600 0.02 -971.64
REQUIRED STORAGE VOLUME: 37
Equations:
Intensity Peak Flow Storage
I=A/ (TC + S)C Qforget =0.00278 » Ctorget * i(Td) * A Sd = onsf ¢ Td - Qforgef (Td + Tc) /2
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CROZIER
&ASSOCIATES

Consulting Engineers

Project: 2421 & 2431 New Street

Project No.: 1473-4780

Date:
Updated:
Designed By:
Checked By:

2017-12-04
2019-04-11
NRS
NAS

MODIFIED RATIONAL METHOD - 50 year post to 5 year pre

MUNICIPALITY: City of Burlington

5-yr Target Flow for Catchment 201

Weighted RC| i (mm/hr) A (ha) Q (m®/s) Qpre (L/5)
-- -- -- 0.148 148.35|5-year pre-development (Whole Site)
50 year post 0.30 129 82 0.03 0.003 3.25]- Catchment 202 uncontrolled
50 year post 1.00 0.02 0.007 7.22]- Catchment 203 uncontrolled
137.88 Q target
50-yr Post-Development Peak Flow
Qpost-201 234.58 L/s
Storage Volume Determination
Td i Td onsi Sd
min mm/hr sec m>/s Site
10 129.82 600 0.23 58.02
20 88.01 1200 0.16 66.74
30 68.13 1800 0.12 56.13
40 56.27 2400 0.10 37.20
50 48.30 3000 0.09 13.64
60 42.53 3600 0.08 -12.87
70 38.14 4200 0.07 -41.43
80 34.68 4800 0.06 -71.49
90 31.86 5400 0.06 -102.72
100 29.53 6000 0.05 -134.87
110 27.55 6600 0.05 -167.78
120 25.86 7200 0.05 -201.31
130 24.39 7800 0.04 -235.37
140 23.10 8400 0.04 -269.89
150 21.95 2000 0.04 -304.80
160 20.93 9600 0.04 -340.06
170 20.02 10200 0.04 -375.62
180 19.19 10800 0.03 -411.46
190 18.43 11400 0.03 -447.54
200 17.75 12000 0.03 -483.84
210 17.11 12600 0.03 -520.35
220 16.53 13200 0.03 -557.04
230 15.99 13800 0.03 -593.90
240 15.49 14400 0.03 -630.91
250 15.03 15000 0.03 -668.07
260 14.60 15600 0.03 -705.36
270 14.19 16200 0.03 -742.78
280 13.81 16800 0.02 -780.31
290 13.45 17400 0.02 -817.95
300 13.12 18000 0.02 -855.69
310 12.80 18600 0.02 -893.52
REQUIRED STORAGE VOLUME: 67
Equations:
Intensity Peak Flow Storage
I=A/ (TC + S)C Qforget =0.00278 » Ctorget * i(Td) * A Sd = onsf ¢ Td - Qforgef (Td + Tc) /2
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CROZIER Project: 2421 & 2431 New Street Date: 2017-12-04
Project No.: 1473-4780 Uodated: 2019-04-11

&ASSOCIATES : Up .

Designed By: NRS

Consulfing Engineers
Checked By: NAS

MODIFIED RATIONAL METHOD - 100 year post to 5 year pre |

MUNICIPALITY: City of Burlington

5-yr Target Flow for Catchment 201

Weighted RC| i (mm/hr) A (ha) Q (m®/s) Qpre (L/5)
-- -- -- 0.148 148.35|5-year pre-development (Whole Site)
100 year post 0.30 141 .89 0.03 0.004 3.55]- Catchment 202 uncontrolled
100 year post 1.00 0.02 0.008 7.89|- Catchment 203 uncontrolled

136.91 Q target

100-yr Post-Development Peak Flow

Qpost-201 256.40 L/s
Storage Volume Determination
Td i Td onsi Sd
min mm/hr sec m®/s Site
10 141.89 600 0.26 71.69
20 96.19 1200 0.17 85.36
30 74.46 1800 0.13 77.90
40 61.50 2400 0.11 61.35
50 52.79 3000 0.10 39.74
60 46.49 3600 0.08 14.91
70 41.69 4200 0.08 -12.17
80 37.90 4800 0.07 -40.89
90 34.83 5400 0.06 -70.89
100 32.27 6000 0.06 -101.89
110 30.11 6600 0.05 -133.72
120 28.26 7200 0.05 -166.23
130 26.66 7800 0.05 -199.32
140 25.24 8400 0.05 -232.91
150 23.99 9000 0.04 -266.92
160 22.88 2600 0.04 -301.32
170 21.88 10200 0.04 -336.05
180 20.97 10800 0.04 -371.08
190 20.15 11400 0.04 -406.38
200 19.40 12000 0.04 -441.93
210 18.71 12600 0.03 -477.69
220 18.07 13200 0.03 -513.65
230 17.48 13800 0.03 -549.80
240 16.94 14400 0.03 -586.12
250 16.43 15000 0.03 -622.59
260 15.95 15600 0.03 -659.21
270 15.51 16200 0.03 -695.97
280 15.09 16800 0.03 -732.85
290 14.70 17400 0.03 -769.85
300 14.34 18000 0.03 -806.96
310 13.99 18600 0.03 -844.18
REQUIRED STORAGE VOLUME: 85
Equations:
Intensity Peak Flow Storage
I=A/ (TC + S)C Qforget =0.00278 » Ctorget * i(Td) * A Sd = onsf ¢ Td - Qforgef (Td + Tc) /2
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TRG (New-Guelph) Inc. Functional Servicing & Preliminary Stormwater Management Report
2421 & 2431 New Street, City of Burlington April 2019

FIGURES

C.F. Crozier & Associates Inc.
Project No. 1473-4780
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