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1.0 Infroduction

C.F. Crozier & Associates Inc. (Crozier) was retained by 2150745 Ontario Inc. to prepare a Functional
Servicing & Preliminary Stormwater Management Report to support the Official Plan Amendment
and Zoning By-Law Amendment to permit the development of 7170 Goreway Drive in the City of
Mississauga, Region of Peel.

The following reports and design standards were referenced during the preparation of this report:

e City of Mississauga Transportation and Works Development Requirements Manual,
September 2016

e Region of Peel Public Works Design, Specifications & Procedures Manual — Sanitary Sewer
Design Criteria, July 2009 [MODIFIED March 2017 Rev 0.9 (CS)]

¢ Region of Peel Public Works Design, Specifications & Procedures Manual — Watermain Design
Criteria, June 2010

Crozier has previously submitted a servicing and stormwater management design for the subject
property. This report has been updated to address agency comments from the City of Mississauga,
received in August and September 2018.

This report demonstrates how the proposed development’s functional servicing and stormwater
management will integrate with the area’s existing water, sanitary and stormwater infrastructure.

2.0 Site Description

The subject property is approximately 0.41 ha and is located in a mixed residential and commercial
area in the City of Mississauga. The subject property is currently vacant but previously contained one
house.

The property is bounded by:
e FEfude Drive fo the north
e Goreway Drive to the east
e Residential properties to the south and west

The project will consist of a 15-unit residential townhouse development with a private road and
access from Etude Drive.

3.0 Water Servicing

The Region of Peel is responsible for the operation and maintenance of the public water supply and
treatment in the City of Mississauga. Local water supply system will connect to the Region’s
municipal water network.

3.1 Existing Water Servicing

A review of Region of Peel as-constructed drawing no. 40529-D dated September 22, 2008 indicates
that:

¢ There is an existing 300 mm diameter watermain within the far side (north side) of Etude
Drive, north of the subject property

C.F. Crozier & Associates Inc. Page 1 of 9
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e There is an existing fire hydrant in the north boulevard of Etude Drive near the subject
property

3.2 Design Water Demand
The Region of Peel’s Sanitary Design Criteria (March 2017) was used to determine an equivalent
population estimate for the proposed residential development. The results are provided in Table 1

and detailed calculations are provided in Appendix A.

Table 1: Equivalent Population Estimate

Site | Persons/unit Total
Standard Unit Type | Area P
ersons

(ha)

Region of Peel Public Works Design, Specifications

& Procedures Manual — Sanitary Sewer Design
Criteria, July 2009 [MODIFIED March 2017 Rev 0.9 | " ersons/ha | 041 175 71
(CS)]

The Region of Peel’'s Watermain Design Criteria (June 2010) was used to determine the maximum
domestic water demand generated by the proposed development based on the equivalent
population estimate for the site. Table 2 summarizes the estimated design water demand.
Appendix A contains detailed calculations.

Table 2: Estimated Design Water Demand

Average Daily Demand Mcg(ir'rl\um I-:’eall(
L/s aily ourly
SUEEElE (L/s) Demand Demand
Existing | Proposed | Increase (L/s) (L/s)
Region of Peel Public Works Design,
Spemﬂcc‘rlorjs & Pr.ocedyre's Manual 0 0.23 0.23 0.46 0.69
— Watermain Design Criteria, June
2010

Note: The subject property appears to have previously contained one residence. The subject property no
longer contains any buildings and currently sits vacant.

For this application, the domestic water service will be designed to convey a design water demand
of 0.69 L/s.

3.3 Fire Flow Demand

The Fire Underwriters Survey (FUS) method was used to estimate the fire flow demand for the
proposed development. This calculation is used to estimate the size of incoming fire lines but does
not provide a recommendation for fire protection for the fownhouses.

The townhouses are assumed to have ordinary construction and therefore a construction coefficient
of 1.0 was applied to the fire flow calculations (Water Supply for Public Fire Protection by Fire
Underwriters Survey, 1999).

C.F. Crozier & Associates Inc. Page 2 of 9
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The preliminary fire demand flow is 216.7 L/s (3,432 US GPM) for a duration of 2.75 hours. Detailed
calculations are provided in Appendix A. Note that the Fire Underwriter’'s Survey value is a
conservative estimate for comparison purposes only. The Mechanical Engineer for this development
will complete the required analysis for fire protection, and the Architect will design fire separation
methods per the determined fire flow rate in order to meet municipally available flows and
pressures.

3.4 Proposed Water Servicing

The development is proposed to be serviced by a 150 mm diameter PVC watemain looped from
the existing 300 mm diameter watermain in Etude Drive to the existing 150mm diameter watermain
in Goreway Drive. An isolation valve and valve box will be installed between these two connections.
Individual fownhouse units will be serviced with copper service laterals. A water meter will be
installed within the building envelope per the mechanical design and specifications. The proposed
water servicing plan is shown on Figure 1.

4.0 Sanitary Servicing

The Region of Peel is responsible for the operation and maintenance of the public sewage
conveyance and freatment in the City of Mississauga. Local sewage systems will connect to the
Region’s municipal sanitary network.

4.1 Existing Sanitary Servicing

A review of Region of Peel as-constructed drawing no. 40529-D dated September 22, 2008 indicates
that:

e There are no existing sanitary mains within Etude Drive directly in front of the subject property
A review of Region of Peel as-constructed drawing no. 20065-D dated April, 1993 indicates that:

e There is an existing 250 mm diameter sanitary sewer that flows south with an approximate
0.5% slope within the west boulevard of Goreway Drive

4.2 Design Sanitary Flow

The sanitary design flow for the subject property was calculated using the Region of Peel’s Sanitary
Sewer Design Criteria (March 2017) and the equivalent population estimate described in Section
3.2. Estimated design sanitary calculations are provided in Table 3, and detailed calculations are
provided in Appendix A.

Table 3: Estimated Sanitary Design Flows

. . . Peak
standard Average Peaking Infiltration Flow
Flow (L/s) Factor Flow (L/s) (L/s)
Region of Peel Public Works Design,
Specifications & Procedures Manual — Sanitary
Sewer Design Criferia, July 2009 [MODIFIED 0.25 4.28 0.08 115
March 2017 Rev 0.9 (CS)]
The proposed sanitary service was sized to convey a peak sanitary flow of 1.15 L/s for the
development, as determined by the Region of Peel Sanitary Sewer Design Criteria.
C.F. Crozier & Associates Inc. Page 3 of 9
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4.3 Proposed Sanitary Servicing

It is proposed to service the subject property by connecting to the existing 250 mm diameter
sanitary sewer on Goreway Drive with a proposed 150 mm diameter sanitary sewer. Individual
sanitary services will branch off the proposed sanitary sewer, to service each unit.

The Preliminary Site Servicing Plan (Figure 1) illustrates the location of the sanitary sewer and all
connections. The internal sanitary system of any buildings will be designed per the mechanical
engineer’s details and specifications.

5.0 Drainage Conditions
5.1 Existing Drainage

The subject property is currently a grassed field and contains no existing buildings. A pre-
development runoff coefficient of 0.25 was selected based on the existing tfopography. Figure 1
illustrates the existing storm sewer and manhole locations.

According to the topographic survey (J.H. Gelbloom Surveying Limited, updated November 27,
2018) the site maintains relatively flat grading throughout, and existing stormwater drainage splits
between two outlets:

e Catchment 101 (0.27 ha) demonstrates drainage from the west of the site being conveyed
overland through the south property line

e Caftchment 102 (0.14 ha) demonstrates drainage from the east of the site discharging to the
Goreway Drive municipal right-of-way

External drainage from the west is conveyed overland towards the site where it ponds and
ultimately spills south towards the watercourse. In proposed conditions a berm and drainage swale
are proposed to maintain this existing condition. Refer to Section 5.3 for more details.

Figure 3 shows the delineation of the drainage areas that make up Catchments 101 and 102.

5.2 Proposed Internal Drainage

The proposed development consists of a fifteen (15) unit row-style fownhouse development and
private road with access through Efude Drive.

The subject property has been divided info three post-development stormwater catchment areas
as shown on Figure 4. The grading of the site results in:

e Catchment 201 (0.29 ha) discharging controlled to Goreway Drive through the internal storm
system

e Caftchment 202 (0.10 ha) discharging unconftrolled via overland flow to Goreway Drive

e Caftchment 203 (0.02 ha) discharging unconftrolled via a conveyance swale to Goreway
Drive

To follow the pre-development drainage pattern, an earthen berm will be constructed along the
southwest corner of the subject site, to raise the grades and redirect the overland flow toward the
Goreway Drive Right-of-Way. This earth berm will have a setback from the south and west property
lines, to allow external runoff to be conveyed across the site to the Goreway Drive Right-of-Way.

C.F. Crozier & Associates Inc. Page 4 of 9
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Upon development, 24% of the subject site (Sub-catchment 202) will match pre-development
drainage conditions and convey stormwater overland toward the catch basins within the Etude
Drive and the Goreway Drive roadways.

The stormwater management strategy for the remaining 71% of the site (Sub-catchment 201) will
consist of a minor and major stormwater conveyance system comprised of an internal storm sewer
system, on-site infiltration and overland flow respectively.

The other 5% (sub-catchment 203) will be conveyed with the external overland flow as indicated
below in Section 5.3.

The Preliminary Site Servicing and Site Grading Plans (Figures 1 and 2) illustrate the proposed site
drainage, the location and design of the storm sewers, and all proposed connections. Please refer
to Figure 3 and 4 which highlights the pre- and post-development pervious and impervious areas in
the Drainage Plans.

53 Proposed External Drainage

Under pre-development condifions, approximately 0.11 ha of external drainage enters 7170
Goreway Drive, along the south and west property limits. Due to the existing grades on the subject
property, a natural outlet for the stormwater does not exist until ponding of the stormwater to an
elevation of 166.32 meters above sea level (MASL) occurs, at which point it appears that the
stormwater will flow overland to the northeast corner of 7170 Goreway Drive and the middle of the
7156 Goreway Drive site. Due fo the low elevations at the southwest corner of the subject property
(oetween approximately 166.30 MASL — 166.40 MASL) where external runoff enters 7170 Goreway
Drive, there are no simple or practical engineering solutions available to convey the external flows.
It's not able to connect into the infernal minor and maijor storm systems since the grades of the
external drainage area are lower than the internal overland flow path to Goreway Dr. ROW.

We explored the installation of catch basins and 100-year pipes to convey the external drainage
directly to the municipal storm sewers within Goreway Drive. Based on our conversations with the
City of Mississauga, there does not appear to be additional capacity available within the Goreway
Drive stormwater pipes to convey the external flows. This presents a risk of a backwater effect
causing flooding at the inlet catch basins should capacity not be available.

As previously noted by the City of Mississauga, it is not possible for us to raise the site via berms
and/or retaining walls as this would block the external flows and may impact neighbouring property
owners. As such the only practical engineering solution consists of a flat (approximately 0.3%) swale
nearby the south property line to convey this external runoff. Although not ideal, the subject
property is constrained by the lowest possible overland outlet elevation of 166.18 MASL at the
southeast corner of 7170 Goreway Drive. As such, it is not possible to design an overland flow path
steeper than 0.3%. At the time of SPA submission, we will provide detailed design for the swale.
Essentially, an underdrain will be proposed to assist in ensuring water is conveyed during minor storm
events. During the major storm events, the 0.3% slope will provide enough fall to ensure that water is
safely conveyed to the Goreway Drive ROW.

C.F. Crozier & Associates Inc. Page 5of 9
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6.0 Stormwater Management

Stormwater management design criteria were established through a review of the City of
Mississauga’s Transportation and Works Department’s Development Requirements Manual. The
stformwater management criteria include:

Quantity Control

Provide post to pre control for all design storms (2, 5, 10, 25, 50, and 100-year) per the Mimico Creek
requirements in the City of Mississauga Transportation and Works Manual.

Quality Control

“Enhanced” level protection (80% TSS removal) per the MOECC SWM Design Manual (2003).

Water Balance

The initial 5 mm of runoff shall be retained on-site and managed through infiltration,
evapoftranspiration, or re-use.

6.1 Stormwater Quantity Control

Stormwater is proposed to be collected through multiple catch basins within the internal road on
the subject property. It will then be conveyed through an underground pipe network, surcharging
info an underground storage chamber, restricted by a 75 mm diameter orifice tube. Stormwater is
then conveyed info the existing municipal storm sewer.

Using the City of Mississauga intensity-duration-frequency (IDF) data, the Modified Rational Method
was used to determine the pre-development and post-development peak flow rates for site
stormwater runoff. As described in Section 5.2, catchments 202 and 203 will be uncontrolled areas,
with stormwater flowing overland to Etude Drive and Goreway Drive. No quantity controls will be
provided for these catchments.

Stormwater from catchment 201 will outlet controlled into the municipal storm system. A 75 mm
diameter orifice pipe to restrict flow, and on-site storage will be used to provide best efforts quantity
control. Under existing conditions only catchment 102 (0.14 ha) drains to Goreway Drive and the
remainder of the site ponds in the south-west corner and ultimately spills south. In proposed
condifions, the drainage is improved by reducing the ponding on-site through capturing majority of
the site’s drainage and conveying if to the internal storm sewer network.

The unconftrolled flows from Catchments 202 and 203 exceed the pre-development flows from
catchment 102 and therefore best efforts have been applied to simultaneously improve the
drainage situation and limit the additional drainage entering the municipal system from catchment
201. Table 4 illustrated the existing and proposed peak flows.

C.F. Crozier & Associates Inc. Page 6 of 9
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Table 4: Pre- and Post-Development Peak Flows

Qpre: Post-development Peak Flows
Storm Catchment 102 Qpre: Whole Site (L/s)
Event (L/s) (Catchment 101 + 102) Qpost Quost Quost (Controted
(year) (L/s) (Uncontrolled 202) (Uncontrolled 203) 201)1 e
6 42 9 1 35
57 12 1 38
10 10 70 15 1 »5 41
25 12 88 19 2 46
50 15 108 23 2 50
100 17 124 27 2 54

1. Worst case scenario based on smallest practical orifice (75 mm diameter)

As shown in Table 4, the post-development flows exceed the pre-development flows aft this specific
point of entry. When viewed holistically, the total peak flows entering the Goreway Drive right-of-
way and ultimately the watercourse, from the subject site, are significantly less than the current
peak flows ultimately entering the municipal stormwater system.

Using the smallest practical size of orifice fube (75 mm diameter) we have restricted peak flows from
catchment 201 which directly enter the municipal storm sewer system to approximately 25 L/s during
an 100-year storm event. A storm sewer design sheet prepared for the municipal storm sewer
network from the Subject Site to the downstream watercourse, indicates that in the most critical
case (i.e. 100-year storm event), the additional peak stormwater flows increase the existing
municipal storm sewer capacity from 6% up to 10%. Refer to Appendix B for details.

Peak flows from catchments 202 and 203 will be conveyed overland through the Goreway Drive
right-of-way. Ultimately, in existing conditions the entire site conveyed drainage overland to the
watercourse either through the south properties or the Goreway Drive right-of-way.

Approximately 81 m3 of storage is required to achieve a peak flow rate of 25 L/s from catchment
201. The proposed underground storage chamber is oversized to promote the retention of
stormwater in an effort to reduce the overland conveyance of stormwater from the catchment to
the Goreway right-of-way. The proposed underground stormwater chamber has capacity for 294 m3
of stormwater storage therefore providing capacity to retain major system stormwater flows.

Refer to Appendix B for complete stormwater calculations. The Preliminary Servicing Plan (Figure 1)
illustrates the locations of the underground stormwater chamber and the orifice tube.

6.2 Stormwater Quality Control

Stormwater quality controls for the site must incorporate measures to provide an Enhanced Level of
Protection (Level 1) according fo the MOECC (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.

Catchments 202 and 203 discharge unconftrolled to the municipal right-of-way. Each catchment is
comprised mostly of grass and rooftop which are both considered clean sources of water.
Therefore, catchments 202 and 203 will naturally achieve the quality conftrol target.

C.F. Crozier & Associates Inc. Page 7 of 9
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Water quality control for catchment 201 will be provided using an oil-grit-separator. The oil-grit-
separator, located downstream of the underwound stormwater chamber, will provide quality
control for runoff before leaving the site. During detailed design further sustainable stormwater
features can be explored to improve the quality control on-site. Some of these features include
permeable pavers, increased depth topsoil, and lot-level LID features.

6.3 Water Balance

Retention of the first 5 mm of rainfall for private development areas is required by the City of
Mississauga Development Requirements Manual (September 2016) to achieve the water balance
criteria.

Water balance for catchments 202 and 203 will be achieved through infilfration of stormwater runoff
over the proposed landscaped area. Catchment 201 will infiltrate or store the 5mm storage in the
bottom of the underground stormwater chamber. Final groundwater elevations will determine the
ultimate design of the chamber and therefore dictate whether the water balance can be infiltrated
or must be stored and reused on-site. The water balance storage must accommodate 5mm across
the impervious area of catchment 201 and therefore 9.5 m3 (i.e. 0.192 ha * 5 mm) must be infiltrated
or stored.

The geotechnical report or hydrogeological report will be provided at the detailed design phase for
Site Plan Approval to decide if infiltration is practicable per groundwater level and soil percolation
rate. If not, a dedicated water balance chamber will be designed for on-site landscaping irrigation.

7.0 Erosion and Sediment Controls During Construction

Erosion and sediment controls 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/or the City
of Mississauga. Erosion and sediment controls will be inspected after each significant rainfall event
and maintained in proper working condition. The following erosion and sediment conftrols will be
included during construction on the site:

Heavy Duty Silt Fencing

Silt fencing will be installed on the perimeter of the site to intercept sheet flow. Additional silt fence
may be added based on field decisions by the Site Engineer and Owner, prior to, during, and
following construction.

Rock Mud Mat

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

Sediment Control Devices

Additionally, TRCA approved storm drain inlet protection is fo be used on all infernal catchbasins
and external catchbasins directly abutting or immediately downstream during construction of the
subject property.

C.F. Crozier & Associates Inc. Page 8 of 9
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8.0 Conclusions and Recommendations

The proposed development can be serviced for water, sanitary, and stormwater in accordance
with the City of Mississauga requirements and standards. Best efforts have been provided to improve
the drainage conditions on-site and ultimately the peak flows entering the stormwater system
holistically are reduced. Our conclusions and recommendations include:

1. Water demand for the proposed development will be provided using a 150 mm diameter
PVC watemain connected at two points to the existing 300 mm diameter watermain in
Etude Drive.

2. A private hydrant is proposed to provide fire protection for the development.

3. Sanitary servicing for the proposed development will be provided using a 150 mm diameter
sanitary sewer extending form the existing 250 mm diameter sanitary sewer on Goreway
Drive. Individual laterals will branch off the proposed sewer to service each unit.

4. Stormwater runoff from catchments 202 and 203 will flow uncontrolled to Etude Drive and
Goreway Drive. Stormwater runoff from catchment 201 will flow controlled into the City of
Mississauga municipal storm system on Goreway Drive.

5. Best efforts have been applied to provide quantity control while improving existing drainage
conditions. Best efforts include using the smalllest feasible orifice pipe in catchment 201 and
providing oversized storage to promote stormwater retention.

6. External drainage currently ponds on-site and ultimately spills to the south. A proposed berm
and conveyance swale will improve the existing drainage condition.

7. Water quality requirements for catchments 202 and 203 will be provided through
landscaping. Water quality in catchment 201 will be provided using an oil-grit-separator.
Opportunities to explore additional sustainable stormwater features will be explored during
detailed design.

8. Approximately 10 m3 of "dead storage" is provided within the underground stormwater
chamber to account for the water balance requirement of 5 mm.

9. FErosion and Sediment Controls will be implemented on-site during construction and will be
maintained until the site is stabilized.

Based on the above conclusions, we support the proposed development application from the
perspective of water supply, sanitary servicing, and stormwater management.

Respectfully submitted,
C.F. CROIZIER & ASSOCIATES INC.

1.2y

Nicole Segal, M.M.Sc., E.LT.
Land Development

/nrs

['\1300\1346-Rup Groups\4573-7170 Goreway Dr\Reports\4573_FSR-SWM Report.docx
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APPENDIX A

Water and Sanitary Demand Design and Calculations
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Consulting Engineers Project No.: 1346-4573

Created By: JH Date: 2017-09-29

Checked By: KJF Updated: 2017-09-29

Domestic Sanitary Design Flow

Site Area:  0.4068 ha
Population Density: 175 persons/ha
Population: 71
Design Parameters
Average Flow (L/capita/d)
302.8
Sanitary Design Flow:
Average Daily Flow = 302.8 L/capita/d
Average Daily Flow = 0.25 L/s
Harmon Peak Factor: M = 4.28
Peak Flow = 1.07 L/s
Infiltration Flow: Infiltration = 0.20 L/ha/s
Total Infiltration = 0.08 L/s
Total Peak Flow = 1.15 L/s
Summary Table
Ayerage Peaking | Peak Flow Infiltration |Total Peak
Daily Flow Factor (Us) Flow Flow
(L/s) (L/s) (L/s)
0.25 4.28 1.07 0.08 1.15

Notes & References

Region of Peel Public Works Design Criteria
Manual - Sanitary Sewer (2009)

Region of Peel Public Works Design Criteria
Manual - Sanitary Sewer (2009)

Average Daily Flow = Average Daily Flow
(L/cap./day) * population / 86400

M =1+ 14/ (4 + (p/1000).5)

Peak Flow = Average Daily Flow * M

Region of Peel Public Works Design Criteria
Manual - Sanitary Sewer (2009)

Total Peak Flow = Peak Flow + Total Infiltration

1:\1300\1346-Rup Groups\4573-7170 Goreway Dr\Design\Civil_Water\1st Sub\2017.09.27 SanDemand



O g‘sg)%llAETg Project: 7170 Goreway Drive Created By: JC Date: 2017-09-29
Consulting Engineers Project No.: 1346-4573 Checked By: JH Updated: 2019-04-30
Domestic Water Demand
Notes & References
Site Area: 0.41 ha
. - Region of Peel Public Works Design Criteria Manual - Sanitary
Population Density: 175 persons/ha Sewer (2009)
Population: 71

Design Parameters

Average Demand (L/capita/d)

280

Water Demand:

Average Daily Demand =

19,933 L/day

0.23 L/s
Peaking Factors
Max Day = 2.0
Peak Hour = 3.0
Average Day = 0.23 L/s
Max Day = 0.46 L/s
Peak Hour = 0.69 L/s
Average Daily Max Day Peak
L Water Hourly
Municipality Demand
Demand (Lfs) Demand
(L/s) (L/s)
Region of Peel 0.23 0.46 0.69

Region of Peel Public Works Watermain Design Criteria (2010)

Region of Peel Public Works Watermain Design Criteria (2010)

Max Day = Average Day Demand * Max Day
Peak Hour = Average Day Demand * Peak Hour

1:\1300\1346-Rup Groups\4573-7170 Goreway Dr\Design\Civil_Water\2nd Sub\2019.08.30 WaterDemand



gs%chlxirg Project: 7170 Goreway Drive Created By: HL Date:  2017-10-05
Project No.:  1346-4573 Checked By: NS Updated: 2019-04-30

Consulting Engineers

Fire Flow Calculations - Fire Underwriters Survey Method

Notes:
1. The development will use wood-frame construction (C-value = 1.0).
2. Total gross-floor-area (GFA) is based on Block 1, from Site Plan A-O1a by JARDIN DESIGN GROUP INC, dated April 11, 2019
3. The building is assumed to have no sprinkler protection.
4. The building is classified as a low hazard occupancy per the appendix of the Water Supply for Public Fire
Protection (1999) by FUS.

Part Il - Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:
F=220*C *sqrt A
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)

A = the total floor area in square metres (including all storeys, but excluding basements at least
50% below grade) in the building considerec

Proposed Development: Building Wood Frame Construction (Worse case for the flow calculation)
A= 1,498 sg. m GFA Block 1 GFA 1,498 sg.m
C= 1.0 Block 2 GFA 500 sg.m
Block 3 GFA 500 sg.m
Therefore, F= 9,000 L/ min (rounded to nearest 1000 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

2. Values obtained in No.1 may be reduced by as much as 25% for occupancies having low contents fire hazard

or be increased by up to 25% surcharge for occupanies having a high fire hazard.

Non-Combustible -25% Free Burning +15%
Limited Combustible -15% Rapid Burning +25%
Combustible No Charge

Combustible: 0% Addition

0 L/min Addition

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



O ﬂ‘s%%.ﬁ!% Project: 7170 Goreway Drive Created By: HL Date:  2017-10-05
Consulting Engneers Project No.:  1346-4573 Checked By: NS Updated:  2019-08-02

Fire Flow Calculations - Fire Underwriters Survey Method

3. Sprinklers: The value obtained in No. 2 may be reduced by up to 50% for complete automatic sprinkler protection.

No automatic sprinklers:
0 L/min reduction

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 on 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 Exposed Buildings
0-3m 25% Direction Distance Charge Surcharge
3.1-10m 20% North 26.5 10% 900 L/min 2-hr rating fire wall
10.1-20m 15% East >45 0% 0 L/min
20.1-30m 10% South 8.5 20% 1800 L/min
30.1-45m 5% West 17 15% 1350 L/min
Total Surcharge: 4050 L/min
Required Duration of Fire Flow
Flow Required Duration
Determine Required Fire Flow (L/min) (hours)
1. 9,000 base fire flow 2,000 or less 1.00
2. 0 reduction 3,000 1.25
3. 0 reduction 4,000 1.50
4 4,050 surcharge 5,000 1.75
6,000 2.00
Required Flow: 13,000 L/min, or 8,000 2.00
216.7 L/s 10,000 2.00
3,432.0 USGPM 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
34,000 8.00
36,000 8.50
38,000 9.00
40,000 and over 9.50
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APPENDIX B

Stormwater Management Design and Calculations

C.F. Crozier & Associates Inc.
Project No. 1346-4573



Project:

CROZIER Project No.:

CONSULTING ENGINEERS

7170 Goreway Drive
1346-4573

Date: 2019.08.30
Designed By: HL
Checked By: NS

MODIFIED RATIONAL METHOD - Release rate

MUNICIPALITY: City of Toronto

Orifice Type: Tube
Invert Elevation: 164.40
Diameter of Orifice: 75
Area of Orifice (A): 0.0044
Orifice Coefficient (Cd): 0.82

Calcvulation of Head

Centroid Elevation: 164.44
Water Elevation: 166.80
Upstream Head*, (h): 2.36

Qa: (Cd)(A)(2gh)A0.5
Actual Controlled Discharge, Qa: 0.025
24.66

3

cms
L/s

*Head is based upon orifice area @ orifice face not Vena Contracta

1:\1300\1346-Rup Groups\4573-7170 Goreway Dr\Design\Civil_Water\2nd Sub\2019.08.30 Orifice Design



CROZIER
&ASSOCIATES
Consulting Engineers

Project: 7170 Goreway Drive
Project No.: 1346-4573 (R.01)

Created By: HL

Checked By: NRS

Date: 2019-05-02
Updated: 2019-08-30

Modified Rational Calculations - Input Parameters

Storm Data: City of Mississauga

Note: Pre development flows to
Goreway consist of only Catchment

Time of Concentration: Te 15 min (per City of Mississauga standards)
. 1
Return Period A B C (mm/hr)
2yr 610 4.6 0.78 59.89
5yr 820 4.6 0.78 80.51
10 yr 1010 4.6 0.78 99.17
25 yr 1160 4.6 0.78 113.89
50 yr 1300 4.7 0.78 127.13
100 yr 1450 4.9 0.78 140.69
Pre - Development Conditions (102)
Area Area Weighted
Land Use C
(ha) (m?) Average C' 102
Pervious 0.14 1400 0.25 0.25
Impervious 0.00 0 0.90 0.00
Total Site 0.14 1400 - 0.25
Post - Development Conditions (Controlled Subcatchment 201)
Area Area Weighted
Land U
andtse (ha) (m?) c Average C
Pervious 0.11 1054 0.25 0.09
Impervious 0.19 1851 0.90 0.57
Total Site 0.29 2905 - 0.66
Post - Development Conditions (Uncontrolled Subcatchment 202)
Area Area Weighted
Land U
andtse (ha) (m?) c Average C
Pervious 0.05 528 0.25 0.13
Impervious 0.05 458 0.90 0.42
Total Site 0.10 986 - 0.55
Post - Development Conditions (Uncontrolled Subcatchment 203)
Area Area Weighted
Land U
andtse (ha) (m?) c Average C
Pervious 0.02 179 0.25 0.25
Impervious 0.00 0 0.90 0.00
Total Site 0.02 179 - 0.25
Equations:
Peak Flow Intensity

Q05 =0.0028 ¢ C, ®i(Ty) e A

i(T)=A/ (T+B)rC

1:\1300\1346-Rup Groups\4573-7170 Goreway Dr\Design\Civil_Water\2nd Sub\2019.08.28 Modified Rational Method



CROZIER ot 71706 . _ N
O &ASSOCIATES Project: oreway Drive Created By: HL Date: 2019-05-02
Gnsling Enginers - project No.: 1346-4573 (R.01) Checked By: NS Updated: 2019-08-30

Modified Rational Calculations - Peak Flows Summary

Pre-development Post-development Peak Flows (Site) (m3/s)
Return
Period Adjusted cpre AdéUSted me 1:02) Qp:t:"; @) onst (Uncontrol ons! onst (Controlled Qutar
post (m3 /s) (m3 /s) 202) (Uncontrol 203) 201)
2yr 0.250 0.614 0.006 0.042 0.009 0.001 0.025 0.035
5yr 0.250 0.614 0.008 0.057 0.012 0.001 0.025 0.038
10 yr 0.250 0.614 0.010 0.070 0.015 0.001 0.025 0.041
25 yr 0.275 0.676 0.012 0.088 0.019 0.002 0.025 0.046
50 yr 0.300 0.737 0.015 0.108 0.023 0.002 0.025 0.050
100 yr 0.313 0.768 0.017 0.124 0.027 0.002 0.025 0.054
Sub-Catchment 201 Uncontrolled Post Sub-Catchment 203 Uncontrolled Post
Peak Flows (m%s) Peak Flows (m%s)
Return Adjusted Q Return Adjusted Q
Period Cpost post Period Cpost post
2yr 0.664 0.032 2yr 0.250 0.001
5yr 0.664 0.043 5yr 0.250 0.001
10 yr 0.664 0.054 10 yr 0.250 0.001
25 yr 0.731 0.068 25 yr 0.275 0.002
50 yr 0.797 0.082 50 yr 0.300 0.002
100 yr 0.830 0.095 100 yr 0.313 0.002
Sub-Catchment 202 Uncontrolled Post
Peak Flows (m%s)
Return Adjusted Q
Period Chost post
2yr 0.552 0.009
5yr 0.552 0.012
10 yr 0.552 0.015
25 yr 0.607 0.019
50 yr 0.662 0.023
100 yr 0.690 0.027
Equations:
Peak Flow

Q05 =0.0028 ¢ C,, ®i(Ty) * A

1:\1300\1346-Rup Groups\4573-7170 Goreway Dr\Design\Civil_Water\2nd Sub\2019.08.28 Modified Rational Method



&ASSOCIATES

O CROZIER Project: 7170 Goreway Drive Created By: HL Date: 2019-05-02
Consulting Engineers ~ Project No.: 1346-4573 (R.01) Checked By: Updated: 2019-08-30

Modified Rational Calculations - Storage

Control Criteria

Qpost = 0.025 m®/s Flow Rate using minimum 75mm diameter orifice

Storage Volume Determination
L i Tq Quncont Sq
(min) (mm/hr) (sec) (m®ls) (m?)
5 242.53 300 0.164 34.3
10 176.31 600 0.119 52.9
15 140.69 900 0.095 63.3
20 118.12 1200 0.080 69.8 I
25 102.41 1500 0.069 74.1 DHERSE
30 90.77 1800 0.061 77.0
35 81.77 2100 0.055 79.0
40 74.58 2400 0.050 80.2
45 68.68 2700 0.046 80.8 Q,
50 63.75 3000 0.043 81.1 /
55 59.56 3300 0.040 80.9 . >
60 55.95 3600 0.038 80.5 Te Tq Ll
65 52.81 3900 0.036 79.9
70 50.03 4200 0.034 79.0
75 47.58 4500 0.032 78.0
80 45.38 4800 0.031 76.8
85 43.39 5100 0.029 75.5
90 41.60 5400 0.028 74.0
Required Storage Volume: 81.1
Peak Flow Storage
Qs =0.0028 ¢ C,; © i(Ty oA Sa = Qpost ® Ty - Qrarget (Ty+T)/2

1:\1300\1346-Rup Groups\4573-7170 Goreway Dr\Design\Civil_Water\2nd Sub\2019.08.28 Modified Rational Method



PROJECT: 7170 Goreway Drive
7170 GOREWAY DRIVE PROJECT No.: 1346-4573

c R oz I E R STORM SEWER DESIGN SHEET N o Desian

DATE: August 28, 2019
CONSULTING ENGINEERS

10 YEAR DESIGN STORM - CITY OF MISSISSAUGA’ Revised: August 30, 2019
A 1010 B 4.6 C 0.78 Design: HL/NRS
INITIAL TIME OF CONCENTRATION (min)  15.00 MANNINGS "'n" 0.013
FROM T0 RUN- Cummul. TIME OF CONSTANT ACCUM. TOTAL PIPE_ VEL _ INITIAL TIME _ ACC. TIME
STREET MH MH AREA(Ha) OFF AxC AxC CONC. I Q CONTROLLED @  CONSTANT Q Q LENGTH  SLOPE  DIA. Tc OF CONC OF CONC. CAPACITY % Capacity
DOWNSTREAM STORM SEWER ANALYSIS
EX. MH 1 EX. MH 2 0.78 0.30 0.24 0.24 15 99.2 0.06 _ } 0.06 %) 0.92 450 1.72 15 0.58 15.6 0.273 24%
- 5 EX.MH2  EX.MH 3 0.79 0.30 0.24 0.47 15.6 96.9 0.13 ; - 0.13 110 0.77 450  1.58 15.6 1.16 16.75 0.251 51%
T;gﬁy) r- EX.MH3  EX.MH 4 1.53 0.30 0.46 0.93 167 92.8 0.24 ; - 0.24 65 0.92 450 1.2 167 0.63 17.38 0.274 88%
9 EX.MH4  EX.MH5 0.38 0.30 0.11 1.04 17.4 90.7 0.26 ; - 0.26 92 0.92 525 1.9 17.4 0.80 18.18 0.413 64%
EX. MH 5 Bridge 0.08 0.30 0.02 1.07 18.2 88.2 0.26 ; - 0.26 50 0.92 525 1.9 18.2 0.44 18.61 0.413 63%
EX.MH1 EX.MH2? 0.78 0.30 0.24 0.24 15 99.2 0.06 0.03 0.03 0.09 60 0.92 450  1.72 15 0.58 15.6 0.273 33%
- 5 EX. MH22  EX.MH3 0.79 0.30 0.24 0.47 15.6 96.9 0.13 0.00 0.03 0.15 110 0.77 450  1.58 15.6 1.16 16.75 0.251 61%
(srfwfsé d)r' EX.MH3  EX.MH 4 1.53 0.30 0.46 0.93 16.7 92.8 0.24 0.00 0.03 0.26 65 0.92 450 172 167 0.63 17.38 0.274 97%
P EX.MH4  EX.MH5 0.38 0.30 0.11 1.04 17.4 90.7 0.26 0.00 0.03 0.29 92 0.92 525 191 17.4 0.80 18.18 0.413 70%
EX. MH 5 Bridge 0.08 0.30 0.02 1.07 18.2 88.2 0.26 0.00 0.03 0.29 50 0.92 525 191 18.2 0.44 18.61 0.413 69%
Notes: 1. A, B, and C coefficients as per City of Mississauga Design Requirements.

2. Constant controlled Q is 0.025 L/s, calculated using 75mm orfice tube for 7170 Goreway Drive.
3. Assuming runoff coefficient C is 0.30 for all the drainage site.
4. Assuming the residential buildings on Goreway do not contribute runoff to the external storm sewer. The contributing area includes commercial/industrial buildings and road of Goreway Drive.
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FIGURES

C.F. Crozier & Associates Inc.
Project No. 1346-4573
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