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Functional Servicing & Stormwater Management Report November 2021
375 Kingston Road City of Pickering

1 INTRODUCTION

1.1  Scope and Purpose
Schaeffer and Associates Ltd. (SCE) has been retained to provide a Functional Servicing and
Stormwater Management Report in support of the proposed residential condominium development
at 375 Kingston Road in the City of Pickering.

The objective of this report is to provide a stormwater, water supply and sanitary sewer servicing
plan based on the City of Pickering and Durham Region Design Criteria.

1.2 Subject Site Location
The site is approximately 0.85ha and bound by Kingston Road to the north and Rougemount Drive
to the west with the Highway 401 corridor located on the south. A site location plan is provided in
Figure 1.1.

1.3  Proposed Development Plan
It is proposed that the subject land will be developed into a mixed-use development consisting of
two high-rise residential towers with a total of 580 units and 1,532m? GFA of retail space. Building
A is proposed to be a 25-storey tower and Building B is proposed to be a 31-storey tower.
Reference can be made to Figure 1.2 for the proposed development plan.

1.4  Existing Site Conditions

The site currently consists of a commercial complex with mostly paved asphalt parking area.
Numerous trees are present to the south of the site. The site’s existing conditions are graded to
slope in a south-easterly direction.
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2 STORMWATER MANAGEMENT
2.0  Existing and Proposed Storm Infrastructure

A 300mm@ storm sewer exists to the north of the site along Kingston Road. The existing site is
currently serviced by this sewer. Drainage within the site is picked up by a 300mm@ storm sewer
along the site’s east boundary, which drains to the municipal sewers on Kingston Road. The
existing site is composed of predominantly paved commercial parking and roof area, and
stormwater management controls, which exist on site as per the Stormwater Detention Facilities
Rougemount Drive — Commercial Development report from the City of Pickering. The existing
and proposed stormwater infrastructures are illustrated in Figure 2.1.

2.1  Stormwater Design Criteria

As per the City of Pickering’s Design Criteria and the Region of Durham Stormwater Management
Criteria, the following guidelines were used in the design calculations:

« Storm sewers shall be designed to convey at least the 5-year return frequency storm without
any surcharging during any storm return frequency event;

« Minimum pipe diameter for storm sewers is 300mm@;

«  Storm sewers shall be designed using Rational Formula: Q = 0.00278x C x | x A, where Q
is the flow rate in [m®/s], C is the runoff coefficient (dimensionless) for 2, 5 and 10- year
storm frequencies. For less frequent storms an Antecedent Precipitation Factor (Ca) should
be used and Rational formula is modified accordingly to: Q = 0.00278 A x I x Cax C
where, ‘Ca’ values are listed below:

0 1-to-10-year storm — Ca = 1.00

0 25-yearstorm-Ca=1.10

0 50-year storm - Ca=1.20

0 100-year storm - Ca = 1.25 and the product of ‘Ca x C” should not exceed 1.00.

« ‘A’ isarea in [ha] smaller than 40 hectares, ‘I’ is the rainfall intensity in mm/hr.

« Design storms should be derived from the City of Pickering Rainfall Intensity-Duration
Frequency: | = A/ (Tc+B), where 1 is rainfall intensity in [mm/hr] and Tc is time of
concentration in minutes (10 minutes),

« Enhanced stormwater quality control must be provided for the site (removal of 80% of TSS
for 90% of the cumulative annual runoff);
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« First 5 mm of rainfall shall be retained on site.

2.2  Proposed Stormwater Management Scheme

The proposed development will have its stormwater management scheme designed to meet
quantity, quality and water balance requirements. To meet quantity control targets, an underground
storage tank is proposed for Building A, which will control storm events from the 2 — 100-year
return period. The release rates and storage volumes have been discussed in the subsequent
sections.

To provide water quality controls, flows will be treated using an on-site jellyfish unit to provide
an enhanced level of treatment. Additionally, 5mm retention will be provided through the use of
on-site rainwater harvesting tanks in order to meet water balance and erosion requirements. Clean
water collected by these tanks will be utilized in a maximum of 72 hours. The site’s stormwater
management system has been discussed in further detail throughout the following sections. Please
refer to Figure 2.1 for the proposed storm water infrastructure.

2.2.1 Allowable Release Rate

The City has provided information to SCE regarding the previous considerations for the subject
site. Based on the given documents, the site was originally designed to consider a pre-development
drainage area of approximately 0.082 ha. In this original design, a release rate of 28.5 L/s was
considered from this site with a runoff coefficient of 0.90 and an intensity of 138 mm/hr (based on
the 10-year design storm). Please note that this release rate considered the old City of Pickering
design criteria, where the City’s 10-year design storm was used.

As per the current criteria, storm sewers are to be sized based on the 5-year storm event.
Furthermore, the current drainage area of the subject site to the Kingston Road sewer has
significantly increased from the pre-development condition to approximately 0.75 ha. Using the
existing site area with a pre-development runoff coefficient of 0.5, the allowable release rate from
the site would be 106 L/s based on the current criteria. However, since the downstream storm
sewers have been designed based on a maximum release rate of 28.5 L/s, and this rate is smaller
than the 5-year pre-development condition, 28.5 L/s will be considered as the allowable release
rate from the site.

Please refer to Appendix D for more details on the City's background information provided to
SCE.
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2.2.2 Quantity Control

As discussed in the previous section, an allowable release rate of 28.5L/s has been considered from
the subject site. In the post development condition, the proposed controlled area is 0.85ha, with an
expected runoff coefficient of approximately 0.85. Based on the proposed controlled area and
maximum allowable release rate, a rational method analysis was conducted and estimates a
required storage of approximately 383 m?. It is to be noted that this requirement includes
consideration for groundwater. A groundwater allowance of 3 L/s has been considered from the
site to the storm sewer. Once the Hydrogeological Report has been finalized, the groundwater
allowance to the storm sewer will be revised accordingly.

Due to grading constraints and the depth of the existing sewer on Kingston Road, a gravity storage
solution will not be possible. As a result, the proposed detention volumes will be required to be
pumped up to a stabilization chamber where flows to the storm sewer south of Kingston Road will
be controlled by an orifice control structure. A minimum acceptable orifice plate size of 185mm@
will require 0.15 m of head to achieve the allowable release rate. An overflow weir will be provided
within the stabilization chamber in order to regulate flows through the orifice to within the
maximum release rate to the municipal storm sewer.

For detailed storage and quantity control calculations please refer to calculations presented in
Appendix A.

2.2.3 Quality Control

Quality control for the site is proposed to be provided by an on-site jellyfish unit located within
the sewers along the eastern boundary of the site. The filtration unit was sized for an area of 0.85
ha and an imperviousness of 85%. A Jellyfish JF6-5-1 model (or approved equivalent as accepted
by the City and Conservation Authority) is expected to be required to provide an enhanced water
quality control (80% TSS removal) to 90% of site annual runoff flows. Preliminary sizing of the
proposed Jellyfish unit is provided in Appendix A.

2.2.4 Water Balance/Erosion Control

Based on the Ontario Source Protection Atlas the subject site was found to not be located within a
WHP-Q1/Q2 area. However, as per the City of Pickering criteria, the subject site requires the
retention of the first 5 mm of runoff through either infiltration, evaporation, or rainwater re-use to
reduce runoff volumes to receiving waters. To comply with the criterion mentioned above, it is
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required to retain 39.5 m3 (i.e., 5 mm x 0.85 ha x 93% (imperviousness) x 10 = 39.5 m®) of water
for the site and this water will be re-used for irrigation.

All retention water will be stored in a water re-use tank. The tank will collect clean water from
clean site surfaces, such as the proposed podium and roof areas on-site. During large rainfall
events, excess flows will be allowed to spill to the primary detention storage tank via an overflow
weir. Water that is detained by the proposed rainwater harvesting tank will be stored for a
maximum 72 hours and re-used for a variety of purposes including site irrigation, mechanical
cooling or greywater. The final re-use methods will be confirmed during the detailed design stage.

2.2.5 Groundwater Considerations

As previously discussed, a Hydrogeological Report is to be completed to determine the long-term
discharge from the subject site to the storm sewer system. To be able to conservatively size the
SWM storage tank, a groundwater allowance of 3 L/s has been considered in this report. Once the
Hydrogeological Report has been finalized, the groundwater allowance to the storm sewer can be
revised accordingly.

Note that any required site groundwater treatment system should be provided prior to discharging
any groundwater flows to the downstream detention storage tank. Any provided groundwater
treatment system shall be designed by a filtration specialist, and should ensure that groundwater
discharge remains within the City of Pickering’s water quality standards for storm sewers.
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3  SANITARY SERVICING

3.0  Existing Sanitary Servicing
An existing 600mm@ sanitary sewer lies north of the site along Kingston Road, which routes
easterly. The site also has a 300mm@@ sanitary sewer on the eastern boundary, which drains
northerly into the 600mm@ sewer on Kingston Road.

3.1 Sanitary Design Criteria
As per the Regional Municipality of Durham’s Design Criteria for Sanitary Sewers, the following

Average Flow
e Daily flows of 364 L/cap/d,;
Infiltration

e 22.5 m¥gross ha/day - when foundation drains are not connected to the sanitary sewer
e 45.0 m¥/gross ha/day - when foundation drains are connected to sanitary sewers

e (in accordance with Region of Durham policy).

e An infiltration rate of 0.26 L/s/ha.

Peaking Factor

e K=1+(14/(4+P0.5))
e Where K = Harmon Peaking Factor and P = Population in thousands
e K-Maximum = 3.8, K-Minimum = 1.5
e Calculation of population for the proposed development shall be based on the following:
Apartment(s)
o0 1 Bedroom or smaller (Bachelor) 1.5
0 2 Bedroom 2.5
0 3 Bedroom 3.5
O 4 Bedroom or larger 4.5

Commercial
o Design Flow: 180 m3 /gross floor area ha/day including infiltration and peaking
effect.
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3.2  Proposed Sanitary Servicing Plan

The site will be serviced via connection to the existing 600mm sanitary sewer on Kingston Road.
The residential population of the subject site is estimated to be 1,096 people. Based on the Durham
design criteria of 364 L/cap/day and Harmon Peaking Factor formula of K = 1+14/(4+(P)%®), the
estimated peak sanitary flow from the total site is calculated to be 17.96 L/s. Please refer to
Appendix B for detailed sanitary flow calculations. A detailed plan of the existing and proposed
sanitary servicing can be seen on Figure 3.1.

Table 3-1: Proposed Sanitary Peak Flow

Average Vo
Design Sanitary g Infiltration Peak

Category Demand M
Parameter Demand (LJs) (L/s) Flow
(L/s)
Residential 1,096 people 364 L/cap/day 4.62 3.77 0.22 17.65
Commercial 0.15 ha 180,000L/cap/ha 0.32 - - 0.32
Total 17.96

3.0 Downstream Sanitary Sewer Assessment

A downstream sanitary sewer assessment has been completed by SCE to determine the capacity
within the system from the proposed development to the outlet location. This analysis has been
completed using theoretical design sheets. The Region’s design criteria has been considered to
analyze the downstream sewers during Dry Weather Flow (DWF) conditions. Furthermore, the
City of Pickering’s current development proposals have been reviewed and included in the pre-
development condition scenario to reflect the conditions prior to the construction of the proposed
development. The pre-development condition scenario has been used as a baseline to determine
the capacity of the system under the post-development condition.

Reference can be made to Appendix B for the design sheet analysis and associated figures. Based
on the results from the analysis, several surcharge conditions have been found in the system during
the pre-and post-development conditions downstream of the Kingston Road and Rosebank Road
intersection. The majority of these conditions continue through the valley to Beachpoint
Promenade. Furthermore, an HGL analysis has also been completed to determine the status of the
freeboards within the system. Typically, a freeboard of less than 1.8m is anticipated to cause a risk
to basement flooding for the properties connected to the sewer with this issue. The pre-and post-
development condition analyses indicate seven HGL issues where the freeboards are less than
1.8m within the valley area.
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Considering the proposed development and the currently anticipated development proposals
within the sewer system, the post-development condition analysis indicates that approximately 31
sewers will be required to be upgraded to eliminate the surcharge conditions. In the event, the
Region permits these surcharges, and not the HGL issues, then only seven pipes will require
upgrades to improve the freeboards with less than 1.8m freeboard. Figure B-1 and Figure B-2 in
Appendix B illustrate the surcharge and HGL issues found within the system. It is to be noted that
the proposed development and the anticipated development proposals contribute to the increased
pressure within the system; therefore, any upgrades constructed within the downstream system can
be cost shared between the developers.

Itis to be further noted that the Kingston Road intensification is anticipated to be developed within
this sewershed area by 2041. Currently, the plan does not include an expected population for the
intensification area. However, as the intensification areas within this sewershed area become
constructed, the pressure within the system will continue to increase where further upgrades will
be required.
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Functional Servicing & Stormwater Management Report November 2021
375 Kingston Road City of Pickering

4  WATER SUPPLY SERVICING
4.0  Existing Water Supply Servicing

There is currently an existing 150mm@ watermain along Rougemont Drive, which is located on
the west side of the property. Reference can be made to Figure 4.1 for the water supply servicing
plan.

4.1  Supply Servicing Design Criteria

The following guidelines from the MOE Guidelines for Drinking Water Systems (2008) were used
in the design calculations for the water supply:

. an average daily demand of 450 L/Capita/day (residential);

« anaverage daily demand of 4000 L/day/1000 m? (commercial);

« amaximum day demand factor of 2.75;

« apeak hour demand factor of 4.13;

« aminimum pressure of 275 kPa (40 psi) during the peak hour demand;
« aminimum watermain diameter of 150mm@;

4.2  Proposed Water Supply Servicing Plan

Two connections are proposed to the existing 150mm@ watermain on Rougemont Drive. The
proposed water supply infrastructure is illustrated in Figure 4.1. A summary of the required flow
demands for the site are provided in Table 4-1.

The required fire flow is calculated based on the FUS 2019 Draft guidelines with the following
assumptions: non-combustible (construction factor of 0.8), limited combustible occupancy (-15%
occupancy factor), NFPA 13 Sprinkler system (-30% sprinkler factor), and an exposure factor of
22% for the three exposed sides. This also assumes protected exterior communications and vertical
openings with a fire resistance rating of not less than one hour. Based on the FUS calculation, an
estimated fire flow of 9,000 L/min (150 L/s) is required. As per the FUS 2019 Draft guidelines,
the building’s GFA used for the calculation was based on the largest adjoining floor plus 25% of
the next two floors for non-combustible standards.

Due to the height of the proposed buildings the site’s mechanical engineer should confirm pressure
and to determine if a booster pump is required. The mechanical engineer will be responsible to
design the plumbing and booster pump system.

The estimated water demand is determined using the aforementioned criteria and is summarized
in Table 4-1. The detailed water demand calculations are provided in Appendix C.
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Functional Servicing & Stormwater Management Report

375 Kingston Road
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City of Pickering

Table 4-1: Estimated Water Supply Demands

Average Day
Demand (L/s) @

Peak Hour
Demand (L/s) ®

Maximum Day
Demand (L/s) @

Fire Flow
Demand (L/s)

Max Day + Fire
Demand (L/s)

5.80

23.94

15.94

150.00

165.94

4.3  Hydrant Flow Test

A hydrant flow test was conducted by Durham Region along Rougemont Drive adjacent to the
subject site to verify that sufficient flow and pressures are available for the proposed development.
Based on the flow test, the static pressure within Rougemont Drive watermain is 93.2 psi. The test
also indicates that a flow of approximately 232 L/s is available at the minimum operating pressure
of 20 psi (140 kPa). Since this flow is greater than the required max day + fire demand, it is
expected that the existing infrastructure will be able to provide sufficient servicing conditions for
the proposed development. For detailed hydrant test results and analyses please see Appendix C.
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FIGURE 4.1
WATER SUPPLY PLAN
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Functional Servicing & Stormwater Management Report November 2021
375 Kingston Road City of Pickering

5 CONCLUSIONS

The report demonstrates that the servicing plan for the proposed development at 375 Kingston
Road is consistent with the City of Pickering and Durham Region Design Criteria. The key points
have been summarized as follow:

Stormwater Management Plan

Background information from the City has been collected and reviewed by SCE. This information
indicates that the site was considered for an allowable release rate of 28.5 L/s. Based on this rate,
a minimum volume of 383 m? is required for the storage tank. Building A will require flows from
the storage tank to be pumped up to a stabilization chamber where flows to the storm sewer south
of Kingston Road will be controlled by an orifice control structure. A minimum acceptable orifice
plate size of 185mm@ will be required to achieve the allowable release rate.

A Jellyfish JF6-5-1 model (or approved equivalent as accepted by the City and Conservation
Authority) is expected to be required to provide an enhanced water quality control (80% TSS
removal) to 90% of site annual runoff flows.

Sanitary Servicing

The sanitary flow from the subject site will be discharged to the existing 600mm@ sanitary sewer
along Kingston Road.

A downstream sanitary sewer capacity assessment has been completed to determine if the sewers
from the subject site to the outlet have sufficient capacity within the system. The sewers have been
modelled using a static design sheet analysis. Several surcharge conditions have been found within
the system during the pre-and post-development conditions downstream of the Kingston Road and
Rosebank Road intersection. The majority of these conditions continue through the valley to
Beachpoint Promenade. The HGL analysis has also been completed to determine the status of the
freeboards within the system. Typically, a freeboard of less than 1.8m is anticipated to cause a risk
to basement flooding for the properties connected to the sewer with this issue. The pre-and post-
development condition analyses indicate seven HGL issues where the freeboards are less than
1.8m within the valley area. Therefore, an upgrade solution will be required to address these
capacity constraints. It is to be noted that the proposed development and the anticipated
development proposals contribute to the increased pressure within the system; therefore, any
upgrades constructed within the downstream system can be cost-shared between the developers.

SCHAEFFERS 16
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Stormwater Management




Storage Volume Calculation

375 Kingston Road
City of Pickering

Modified Rational Method

Internal Area Controlled Drainage Area (ha) = 0.85
C= 0.85
C= 1.00
Allowable Release Rate (I/s) = 28.50
Actual Release Rate (I/s) = 25.50
*Takes into account 3L/s groundwater pump rate
Groundwater (I/s)= 3.00
100 Year Storm
Design Storm = City of Pickering
A= 2096.425
B= 6.485
C= 0.863
100 Year Total Maximum Required
Time Intensity Total Rooftop External Total Runoff Release Storage
(min) 100 year Runoff Runoff Runoff Runoff Volume Volume Volume
(mm/hr) (I/s) (I/s) (I/s) (I/s) (m°) (m°) (m°)
7 222.03 521.58 0.00 0.00 521.58 219.06 10.71 208.35
8 208.74 490.35 0.00 0.00 490.35 235.37 12.24 223.13
9 197.05 462.90 0.00 0.00 462.90 249.97 13.77 236.20
10 186.69 438.56 0.00 0.00 438.56 263.14 15.30 247.84
20 124.00 291.29 0.00 0.00 291.29 349.55 30.60 318.95
30 94.05 220.94 0.00 0.00 220.94 397.69 45.90 351.79
40 76.31 179.26 0.00 0.00 179.26 430.23 61.20 369.03
50 64.50 151.52 0.00 0.00 151.52 454.55 76.50 378.05
60 56.04 131.63 0.00 0.00 131.63 473.88 91.80 382.08
70 49.65 116.64 0.00 0.00 116.64 489.90 107.10 382.80
80 44.66 104.91 0.00 0.00 104.91 503.55 122.40 381.15
90 40.63 95.45 0.00 0.00 95.45 515.45 137.70 377.75
100 37.32 87.67 0.00 0.00 87.67 526.00 153.00 373.00
150 26.77 62.89 0.00 0.00 62.89 565.97 229.50 336.47
160 25.38 59.61 0.00 0.00 59.61 572.28 244.80 327.48
170 24.13 56.69 0.00 0.00 56.69 578.19 260.10 318.09
180 23.01 54.05 0.00 0.00 54.05 583.77 275.40 308.37
190 22.00 51.67 0.00 0.00 51.67 589.04 290.70 298.34
200 21.07 49.50 0.00 0.00 49.50 594.04 306.00 288.04
210 20.23 47.52 0.00 0.00 47.52 598.79 321.30 277.49
220 19.46 45.71 0.00 0.00 45.71 603.33 336.60 266.73
230 18.75 44.03 0.00 0.00 44.03 607.67 351.90 255.77
240 18.09 42.49 0.00 0.00 42.49 611.83 367.20 244.63
250 17.48 41.05 0.00 0.00 41.05 615.82 382.50 233.32
Required Storage (m°): 383

Schaeffers Consulting Engineers

Dec-21




City of Pickering - 375 Kingston Road
Embedded Orifice Plate Sizing

Allowable Release Rate =

CALCULATE DIAMETER
KNOWING Q & H

0.02850 m®/s

Control Manhole Orifice Plate

Q(m"3/s)= 0.029 DIA (mm)= 185
Td(m) = 0.27 AREA m”2= 0.027
Approx A= 0.0200 COEFF = 0.62
Approx D= 159
A(mA2) = 0.024 GRAVITY = 9.81
D(mm) = 174 K = 1.0
D/S HGL= N/A m
Orifice Inv.= 104.48 m
Effective |Depth Water TOTAL FLOW ELEVATION
Head At CTL MH Qp Qp of Water
m m m*3/s m”"3/s m
0.000 0.092 0.00000 0.0000 104.57
0.150 0.242 0.02850 0.0285 104.72
1.000 1.092 0.07358 0.0736 105.57
1.500 1.592 0.09012 0.0901 106.07
1.750 1.842 0.09734 0.0973 106.32
2.000 2.092 0.10406 0.1041 106.57
ORIFICE FLOW Q(m*s)=  COEF*AREA*(2*GRAVITY*HEAD/K)"0.5
WEIR FLOW Q(m%s)= c=15

Schaeffers Consulting Engineers
Printed: 13-Dec-21




STANDARD OFFLINE
Jellyfish Filter Sizing Report

Project Information

Date Sunday, November 21, 2021
Project Name 375 Kingston Rd.

Project Number

Location Pickering

Jellyfish Filter Design Overview

This report provides information for the sizing and specification of the Jellyfish Filter. When
designed properly in accordance to the guidelines detailed in the Jellyfish Filter Technical Manual,
the Jellyfish Filter will exceed the performance and longevity of conventional horizontal bed and
granular media filters.

Please see www.ImbriumSystems.com for more information.

Jellyfish Filter System Recommendation

The Jellyfish Filter model JF6-5-1 is recommended to meet the water quality objective by treating a
flow of 27.8 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based on
18 years of TORONTO CENTRAL rainfall data for this site. This model has a sediment capacity of
313 kg, which meets or exceeds the estimated average annual sediment load.

Sediment
Capacity (kg)

: Manhole Treatmen
Jellyfish Number of  Number of M eatment

del High-Flo  Draindown Diameter Flow Rate
Mode Cartridges  Cartridges (m) (L/s)

JF6-5-1 5 1 1.8 27.8 313

The Jellyfish Filter System

The patented Jellyfish Filter is an engineered stormwater quality treatment technology featuring
uniqgue membrane filtration in a compact stand-alone treatment system that removes a high level
and wide variety of stormwater pollutants. Exceptional pollutant removal is achieved at high
treatment flow rates with minimal head loss and low maintenance costs. Each lightweight Jellyfish
Filter cartridge contains an extraordinarily large amount of membrane surface area, resulting in
superior flow capacity and pollutant removal capacity.

Maintenance

Regular scheduled inspections and maintenance is necessary to assure proper functioning of the
Jellyfish Filter. The maintenance interval is designed to be a minimum of 12 months, but this will
vary depending on site loading conditions and upstream pretreatment measures. Quarterly
inspections and inspections after all storms beyond the 5-year event are recommended until enough
historical performance data has been logged to comfortably initiate an alternative inspection interval.

Please see www.ImbriumSystems.com for more information.

Thank you for the opportunity to present this information to you and your client.


http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/

Performance

Jellyfish efficiently captures a high level of Stormwater pollutants, including:
M 89% of the total suspended solids (TSS) load, including particles less than 5 microns
M 59% TP removal & 51% TN removal
M 90% Total Copper, 81% Total Lead, 70% Total Zinc
M Particulate-bound pollutants such as nutrients, toxic metals, hydrocarbons and bacteria
M Free oil, Floatable trash and debris

Field Proven Peformance
The Jellyfish filter has been field-tested on an urban site with 25 TARP qualifying rain events and
field monitored according to the TARP field test protocol, demonstrating:
® A median TSS removal efficiency of 89%, and a median SSC removal of 99%;
e The ability to capture fine particles as indicated by an effluent d50 median of 3 microns
for all monitotred storm events, and a median effluent turbidity of 5 NTUs;
e A median Total Phosphorus removal of 59%, and a median Total Nitrogen removal of
51%.

Jellyfish Filter Treatment Functions

Pre-treatment and Membrane Filtration


http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/

Project Information

Date:

Project Name:
Project Number:

Location:

Sunday, November 21, 2021
375 Kingston Rd.

Pickering

Designer Information

Company: Schaeffers Consulting Engineers
Contact: Janaani Pathmanapan

Phone #:

Notes

Design System Requirements

Rainfall

Name: TORONTO CENTRAL
State: ON

ID: 100

Record: 1982 to 1999
Co-ords: [45°30'N, 90°30'W
Drainage Area

Total Area: 0.85 ha
Runoff Coefficient: 0.85
Upstream Detention
Peak Release Rate: |n/a
Pretreatment Credit: [n/a

Flow
Loading

90% of the Average Annual Runoff based on 18 years
of TORONTO CENTRAL rainfall data:

Sediment
Loading

60 mg/L.

Treating 90% of the average annual runoff volume,
4712 m?3, with a suspended sediment concentration of

215L/s

283 kg*

* Indiratec that cadiment Inadinn ic the limitinn narameter in the cizinn nf thic 1alh/fich cvetem

Recommendation
The Jellyfish Filter model JF6-5-1 is recommended to meet the water quality objective by treating a
flow of 27.8 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based on
18 years of TORONTO CENTRAL rainfall data for this site. This model has a sediment capacity of

313 kg, which meets or exceeds the estimated average annual sediment load.

Jellyfish Number of | Number of | Manhole | wet vol Sump Oil Treatment | sediment
el | High-Flo | Draindown | Diameter |Below Deck| Storage | Capacity |Flow Rate | Capacity
Mode Cartridges | Cartridges (m) (L) (m3) L) (Ls) (kg)



http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/

Jellyfish Filter Design Notes
e Typically the Jellyfish Filter is designed in an offline configuration, as all stormwater filter systems
will perform for a longer duration between required maintenance services when designed and
applied in off-line configurations. Depending on the design parameters, an optional internal bypass
may be incorporated into the Jellyfish Filter, however note the inspection and maintenance
frequency should be expected to increase above that of an off-line system. Speak to your local
representative for more information.

Jellyfish Filter Typical Layout

® Typically, 18 inches (457 mm) of driving head is designed into the system, calculated as the
difference in elevation between the top of the diversion structure weir and the invert of the Jellyfish
Filter outlet pipe. Alternative driving head values can be designed as 12 to 24 inches (305 to
610mm) depending on specific site requirements, requiring additional sizing and design assistance.

® Typically, the Jellyfish Filter is designed with the inlet pipe configured 6 inches (150 mm) above the
outlet invert elevation. However, depending on site parameters this can vary to an optional
configuration of the inlet pipe entering the unit below the outlet invert elevation.

e The Jellyfish Filter can accommodate multiple inlet pipes within certain restrictions.

e While the optional inlet below deck configuration offers 0 to 360 degree flexibility between the inlet
and outlet pipe, typical systems conform to the following:

. Minimum Angle Minimum Inlet Pipe Minimum Outlet Pipe
Model Diameter (m) Inlet / Outlet pigpes Diameter (mm)p Diameter (mm) °

1.2 62° 150 200

1.8 59° 200 250

24 52° 250 300

3.0 48° 300 450

3.6 40° 300 450

® The Jellyfish Filter can be built at all depths of cover generally associated with conventional
stormwater conveyance systems. For sites that require minimal depth of cover for the stormwater
infrastructure, the Jellyfish Filter can be applied in a shallow application using a hatch cover. The
general minimum depth of cover is 36 inches (915 mm) from top of the underslab to outlet invert.

e [f driving head caclulations account for water elevation during submerged conditions the Jellyfish
Filter will function effectively under submerged condtions.

e Jellyfish Filter systems may incorporate grated inlets depending on system configuration.

® For sites with water quality treatment flow rates or mass loadings that exceed the design flow rate of
the largest standard Jellyfish Filter manhole models, systems can be designed that hydraulically
connect multiple Jellyfish Filters in series or alternatively Jellyfish Vault units can be designed.


http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
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Sanitary Servicing




Population Estimate Calculation

Project: 375 Pickering
Project No: 5093
Municipality: City of Pickering

. . . Pop. Densit
Site/Unit Type Units/Area (PerZon/unit)):” Population @
1-Bedroom 416 units 1.5 624
2-Bedroom 103 units 2.5 258
3-Bedroom 61 units 3.5 214
Commercial 1532 m? 0
Office 0 m? 0
Institutional 0 m? 0
Total 1096
| 1096

Total Population

Notes:
(1) - Populations Densities based on City of Pickering Design Criteria for Sanitary Sewers

(2) - Population rounded up for each site/unit type before being carried forward for additional calculations
(3) - Unit breakdown based on latest available Architectural plan.



Sanitary Demand Calculation - Total Development

Project: 375 Pickering
Project No: 5093
Municipality: City of Pickering

Proposed Development Demands

Infiltration Rate: All types* 0.26|litre/second/ha
Generation Rate: Residential* 364 |litres/capita/day
Generation Rate: Commercial* 180 m3/gross ha/day including peaking factor and infiltration

Site Area Overall ha

. . . . Average
Site Discharge Units Population Demand (L/s)
Residential 580 1096 4.62
. Total Average | Peaking Factor Infiltration Total Peak
Full Site Demand (L/s) (K) Peak Flow (LIs) |~ 1 jsy Flow (L/s)
Residential 4.62 3.77 17.43 0.220 17.65

. . . Average
Site Discharge Floor Area (ha) Population Demand (L/s)*
Commercial 0.153 - 0.32

*Includes Infiltration & Peaking Factor

Total Peak Flow
Total Site (L/s)
17.96

*As per the City of Pickering Design Criteria for Sanitary Sewers
** Infiltration for the total site area is considered in the demand calculation



City of Pickering

Development Applications Summary PROJECT No.: 5093
PROJECT NAME: 375 Kingston Rd
LOCATION: 375 Kingston Rd
DATE: 13-Dec-21
DESIGNED BY: P.R.
CHECKED BY: K.S.
Population Infiltration Groundwater
Floor Area Units L/s L/s
Location [ha] Rate Unit Total Pop ICI Flow
375 Kingston Road
Highrise residential - 1 bed 416 1.5|pp/unit 624
Highrise residential - 2 bed 103 2.5|pp/unit 258
Highrise residential - 3 bed 61 3.5|pp/unit 214
Commercial - Retail 0.15 180|m’ffloor area ha/day - 0.32
Sub Total - Area - 580 1,096 0.32 - -
603-643, 645-699 Kingston Rd
Townhouse 144 3.0|pp/unit 432
Apartment Highrise residential - 1 bed 822 1.5|pp/unit 1,233
Apartment Highrise residential - 2 bed 1,918 2.5|pp/unit 4,795
Apartment Highrise residential - 3 bed - 3.5|pp/unit -
Commercial 0.67 180|m*ffloor area ha/day - 1.39
6,460 1.39 11.59
1985-1999 Altona Rd
Townhouse 85 3.0|pp/unit 255
313 Toynevale Rd
Single Detached 19 3.5|pp/unit 67
1939 Altona Rd
Townhouse 61 3.0|pp/unit 183
1279-1281 Commerce St
Townhouse 3.0|pp/unit 11

10F 1




10F 6

REGIONAL MUNICIPALITY OF DURHAM

SANITARY SEWER DESIGN SHEET

Pre-Development Condition

Prepared By:
Checked By

Date:
File No.:
Demand Flow:

T J.P.

: K. Shahbikian, P. Eng.
December 13, 2021
5093

364 L/c/day

MANHOLE RESIDENTIAL COMMERCIAL IND. & INST. Total SEWER DESIGN
ACC ACC
From To No. P.P.U. Pop Acc Avg Peaking Peak Sect Accum Infilt. Res. Area Area Peak Area Area Peak Pipe Actual | Grade | Length Cap. Full Ratio
LOCATION of Pop Day Factor Day Area Area Flow Flow Flow Flow Flow Dia Dia Velocity Remarks
Units Flow
MH MH (L/s) (L/s) (ha) (ha) (L/s) (L/s) (ha) (ha) (L/s) (ha) (ha) (L/s) (L/s) (mm) (mm) (%) (m) (L/s) (m/s) (%)
Lateral from Northwest 21 9445 | 9445 318.32 | 318.32
Kingston Rd 21 22 0 9445 | 39.79 3.0 118.55 318.32 | 82.76 | 201.31] 0.84 | 0.84 | 1.75 | 4.89 | 4.89 5.09 208.16] 600 609.6 | 0.89 | 55.45 | 604.3 2.07 34%
22 23 0 9445 [ 39.79 3.0 118.55 318.32 | 82.76 | 201.31] 0.29 | 1.13 | 2.35] 0.00 | 4.89 5.09 208.75] 600 609.6 | 1.89 | 69.60 | 880.6 3.02 24%
23 24 0 9445 | 39.79 3.0 118.55 318.32 | 82.76 | 201.31] 0.00 113 | 235] 0.74 | 5.63 5.86 209.52] 600 609.6 | 1.89 | 97.55 | 880.6 3.02 24%
24 40 0 9445 [ 39.79 3.0 118.55| 0.39 | 318.70 | 82.86 | 201.41] 0.00 | 1.13 | 2.35] 0.00 | 5.63 5.86 209.62] 600 | 609.6 [ 1.98 | 33.41 | 901.3 3.09 23%
40 39 0 9445 [ 39.79 3.0 118.55 318.70 | 82.86 | 201.41] 0.00 113 | 2.35] 0.00 | 5.63 5.86 209.62] 600 609.6 | 0.29 [115.00| 345.0 1.18 61%
39 38 0 9445 [ 39.79 3.0 118.55| 0.30 | 319.00 | 82.94 | 201.49] 0.00 | 1.13 [ 2.35] 0.00 | 5.63 5.86 209.70] 600 609.6 | 0.18 | 59.80 | 271.8 0.93 77%
38 37 0 9445 [ 39.79 3.0 118.55 319.00 | 82.94 | 201.49] 0.20 132 | 276 ] 0.00 | 5.63 5.86 210.11] 600 609.6 | 0.12 | 57.55 | 221.9 0.76 95%
37 36 0 9445 [ 39.79 3.0 118.55 319.00 | 82.94 |201.49] 0.00 | 1.32 | 2.76 | 0.89 | 6.51 6.78 211.04] 600 609.6 | 0.27 | 58.10 | 332.8 1.14 63%
36 35 0 9445 [ 39.79 3.0 118.55 319.00 | 82.94 | 201.49] 0.00 1.32 | 2.76 ] 0.00 | 6.51 6.78 211.04] 600 609.6 | 6.81 | 16.75 | 1671.6 5.73 13%
Subtotal 9445 | 9445 319.00 | 319.00 132 | 1.32 6.51 | 6.51
Lateral from north of Rosebank Rd 35 8800 | 8800 105.97 [ 105.97 0.67 | 0.67
Rosebank Rd 35 34 0 18245 | 76.87 2.7 206.97 424.97 {110.49(317.46] 16.18 | 18.17 | 37.85] 15.45] 21.96 22.88 378.19] 600 609.6 | 0.19 [112.60| 279.2 0.96 135%
34 33 0 18245 | 76.87 2.7 206.97 424.97 [110.49(317.46] 0.00 | 18.17 | 37.85] 0.00 | 21.96 22.88 378.19] 600 609.6 | 0.17 | 106.30| 264.1 0.90 143%
33 32 0 18245 | 76.87 2.7 206.97 424.97 {110.49(317.46] 0.00 | 18.17 | 37.85] 0.00 | 21.96 22.88 378.19] 600 609.6 | 0.20 | 34.50 | 286.5 0.98 132%
Easement 32 31 0 18245 | 76.87 2.7 206.97 424.97 [110.49(317.46] 0.00 | 18.17 | 37.85] 0.00 | 21.96 22.88 378.19] 600 609.6 | 0.16 | 59.00 | 256.2 0.88 148%
31 30 0 18245 | 76.87 2.7 206.97 424.97 {110.49(317.46] 0.00 | 18.17 | 37.85] 0.00 | 21.96 22.88 378.19] 600 609.6 | 0.32 | 58.00 | 362.4 1.24 104%
30 29 0 18245 | 76.87 2.7 206.97 424.97 [110.49(317.46] 0.00 | 18.17 | 37.85] 0.00 | 21.96 22.88 378.19] 600 609.6 | 0.27 | 96.00 | 332.8 1.14 114%
29 28 0 18245 | 76.87 2.7 206.97 424.97 {110.49(317.46] 0.00 | 18.17 | 37.85] 3.08 | 25.04 26.08 381.39] 675 685.8 | 0.14 | 54.00 | 328.1 0.89 116%
Lateral from Granite Ct] 8A 9A 0 0 0.00 3.8 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 } 15.59] 15.59 16.24 16.24 ) 250 254 | 0.48 | 56.36 | 43.0 0.85 38%
9A 10A 0 0 0.00 3.8 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 2.52 ] 18.11 18.87 18.87 | 250 254 | 0.27 | 25.80 [ 32.2 0.64 59%
10A 0 0 0.00 3.8 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 } 0.00 ) 18.11 18.87 18.87 ) 250 254 | 040 | 5.75 | 39.2 0.77 48%
Easement 28 27 0 18245 | 76.87 2.7 206.97 424.97 {110.49(317.46] 0.00 | 18.17 | 37.85] 18.10 | 43.14 44.94 400.24] 675 685.8 | 0.12 | 71.00 | 303.8 0.82 132%
27 26 0 18245 | 76.87 2.7 206.97 424.97 [110.49(317.46] 0.00 | 18.17 | 37.85] 0.00 | 43.14 44.94 400.24] 675 685.8 | 0.08 | 80.90 | 248.0 0.67 161%
26 13A 0 18245 | 76.87 2.7 206.97 424.97 {110.49(317.46] 0.00 | 18.17 | 37.85] 0.00 | 43.14 44.94 400.24] 675 685.8 | 0.19 | 47.00 | 382.2 1.03 105% HGL less than 1.8m
Lateral from Sandstone Manor 13A 0 0 0.00 3.8 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 } 5,57 | 557 5.80 5.80 250 254 | 0.46 [110.41] 421 0.83 14%
Easement 13A 25 0 18245 | 76.87 2.7 206.97 424.97 {110.49(317.46] 0.00 | 18.17 | 37.85] 5.57 | 48.70 50.73 406.04] 675 685.8 | 0.15 | 64.00 | 339.6 0.92 120% HGL less than 1.8m
25 24 0 18245 | 76.87 2.7 206.97 424.97 [110.49(317.46] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 406.04] 675 685.8 | 0.15110.10| 339.6 0.92 120% HGL less than 1.8m
24 23 0 18245 | 76.87 2.7 206.97 424.97 {110.49(317.46] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 406.04] 675 685.8 | 0.16 | 89.50 | 350.8 0.95 116% HGL less than 1.8m
23 22 0 18245 | 76.87 2.7 206.97 424.97 [110.49(317.46] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 406.04] 675 685.8 | 0.17 | 76.20 | 361.6 0.98 112% HGL less than 1.8m
22 21 0 18245 | 76.87 2.7 206.97 424.97 {110.49(317.46] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 406.04] 675 685.8 | 0.16 [115.00| 350.8 0.95 116% HGL less than 1.8m
21 20 0 18245 | 76.87 2.7 206.97 424.97 [110.49(317.46] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 406.04] 675 685.8 | 0.15 | 112.00| 339.6 0.92 120% HGL less than 1.8m
20 19 150 3.5 525 | 18770 [ 79.08 2.7 211.94] 10.70 | 435.68 | 113.28|325.22] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 413.80] 675 685.8 | 0.12 | 78.00 | 303.8 0.82 136%
19 18 0 18770 | 79.08 2.7 211.94 435.68 [113.28(325.22] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 413.80] 675 685.8 | 0.19 | 77.00 | 382.2 1.03 108%
18 17 0 18770 | 79.08 2.7 211.94 435.68 [113.28(325.22] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 413.80] 675 685.8 | 0.15 | 82.00 | 339.6 0.92 122%
17 16 0 18770 | 79.08 2.7 211.94 435.68 [113.28(325.22] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 413.80] 675 685.8 | 0.16 | 90.50 | 350.8 0.95 118%
16 15 0 18770 | 79.08 2.7 211.94 435.68 [113.28(325.22] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 413.80] 675 685.8 | 0.10 | 57.00 | 277.3 0.75 149%
15 14 0 18770 [ 79.08 2.7 211.94 435.68 [113.28(325.22] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 413.80] 675 685.8 | 0.16 | 58.00 | 350.8 0.95 118%
14 13 0 18770 | 79.08 2.7 211.94 435.68 [113.28(325.22] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 413.80] 675 685.8 | 0.15 [130.20| 339.6 0.92 122%
13 12 0 18770 [ 79.08 2.7 211.94 435.68 [113.28(325.22] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 413.80] 675 685.8 | 0.18 | 57.00 | 372.1 1.01 111%
12 11 0 18770 | 79.08 2.7 211.94 435.68 [113.28(325.22] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 413.80] 675 685.8 | 0.13 [142.78] 316.2 0.86 131%
11 10 0 18770 [ 79.08 2.7 211.94 435.68 [ 113.28(325.22] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 413.80] 675 685.8 | 0.14 | 120.81| 328.1 0.89 126%
10 9 0 18770 | 79.08 2.7 211.94 435.68 [113.28(325.22] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 413.80] 675 685.8 | 1.30 [111.93] 999.9 2.71 41%
9 8 0 18770 [ 79.08 2.7 211.94 435.68 [ 113.28(325.22] 0.00 | 18.17 | 37.85] 0.00 | 48.70 50.73 413.80] 675 685.8 | 1.33 | 38.00 | 1011.3 2.74 41%
Park Cres 8 7 5528 | 24298 [ 102.36 2.6 262.86] 162.30 | 597.98 | 155.47|418.33] 0.00 | 18.17 | 37.85] 3.55 | 52.25 54.43 510.61] 675 685.8 | 0.32 | 75.91 | 496.1 1.34 103%
Easement 7 6 S 3.5 11 | 24308 | 102.41 2.6 262.95| 0.95 | 598.93 | 155.72|418.68] 0.00 | 18.17 | 37.85] 0.00 | 52.25 54.43 510.95|] 675 | 685.8 | 2.87 | 127.00| 1485.6 4.02 34%
Marksbury Rd 6 5 4 815 14 | 24322 1102.47 2.6 263.08] 0.40 | 599.32 | 155.82|418.90] 0.00 | 18.17 | 37.85] 0.00 | 52.25 54.43 511.18] 675 685.8 | 0.27 | 70.00 | 455.7 1.23 112%
Easement 5 4 0 24322 (102.47 2.6 263.08 599.32 | 155.82|418.90] 0.00 | 18.17 | 37.85] 0.00 | 52.25 54.43 511.18] 675 685.8 | 2.47 |1133.90)| 1376.8 3.73 37%
Lakecrest Dr 4 3 131 3.5 459 | 24781 1104.40 2.6 267.20] 15.62 | 614.94 | 159.89|427.08] 0.00 | 18.17 | 37.85] 0.00 | 52.25 54.43 519.36] 675 685.8 | 0.94 | 58.80 | 850.2 2.30 61%

GENERATION RATE = 364 L/cap/day

INFILTRATION RATE = 0.26 L/s/ha

2021-12-13



20F6

REGIONAL MUNICIPALITY OF DURHAM
SANITARY SEWER DESIGN SHEET
Pre-Development Condition

Prepared By:

T J.P.

Checked By: K. Shahbikian, P. Eng.
Date: December 13, 2021
File No.: 5093
Demand Flow: 364 L/c/day
MANHOLE RESIDENTIAL COMMERCIAL IND. & INST. Total SEWER DESIGN
ACC ACC
From To No. P.P.U. Pop Acc Avg Peaking Peak Sect Accum Infilt. Res. Area Area Peak Area Area Peak Pipe Actual | Grade | Length Cap. Full Ratio
LOCATION of Pop Day Factor Day Area Area Flow Flow Flow Flow Flow Dia Dia Velocity Remarks
Units Flow
MH MH (L/s) (L/s) (ha) (ha) (L/s) (L/s) (ha) (ha) (L/s) (ha) (ha) (L/s) (L/s) (mm) (mm) (%) (m) (L/s) (m/s) (%)
3 2 0 24781 1104.40 2.6 267.20 614.94 [159.89(427.08] 0.00 | 18.17 | 37.85] 0.00 | 52.25 54.43 519.36] 675 685.8 | 1.05 [104.25| 898.6 2.43 58%
2 1 0 24781 [104.40 2.6 267.20 614.94 [159.89(427.08] 0.00 | 18.17 | 37.85] 0.00 | 52.25 54.43 519.36] 675 685.8 | 0.93 | 113.05| 845.7 2.29 61%
1 19 0 247811 104.40 2.6 267.20 614.94 [159.89(427.08] 0.00 | 18.17 | 37.85] 0.00 | 52.25 54.43 519.36] 675 685.8 | 1.03 | 91.70 | 890.0 2.41 58%
19 18A 0 24781 [104.40 2.6 267.20 614.94 |1 159.89|427.08] 0.00 | 18.17 | 37.85] 0.00 | 52.25 54.43 519.36] 900 914.4 | 0.10 | 24.30 | 600.2 0.91 87%
18A 18 3 3.5 11 247911 104.44 2.6 267.29] 3.19 | 618.14 | 160.72|428.01] 0.00 | 18.17 | 37.85] 0.00 | 52.25 54.43 520.28] 900 914.4 | 0.10 | 50.20 | 600.2 0.91 87%
18 17 5087 | 29878 | 125.87 25 312.04| 123.51 | 741.65 | 192.83]|504.86] 2.01 | 20.18 [ 42.04] 9.01 | 61.26 63.81 610.72] 900 914.4 | 0.10 | 25.00 | 597.2 0.91 102%
17 16 0 29878 | 125.87 2.5 312.04 741.65 | 192.83|504.86] 0.00 | 20.18 [ 42.04] 0.00 ] 61.26 63.81 610.72] 900 914.4 | 0.10 | 78.00 | 597.2 0.91 102%
16 15 0 29878 [ 125.87 25 312.04 741.65 | 192.83]|504.86] 0.00 ] 20.18 | 42.04] 0.00 | 61.26 63.81 610.72] 900 914.4 | 0.10 | 83.50 | 597.2 0.91 102%
15 14 0 29878 | 125.87 2.5 312.04 741.65 | 192.83|504.86] 0.00 | 20.18 [ 42.04] 0.00 ] 61.26 63.81 610.72] 900 914.4 | 0.10 [143.00| 600.2 0.91 102%
14 13 0 29878 [ 125.87 25 312.04 741.65 | 192.83|504.86] 0.00 ] 20.18 | 42.04] 0.00 | 61.26 63.81 610.72] 900 914.4 | 0.10 | 130.00| 597.2 0.91 102%
13 12 0 29878 | 125.87 2.5 312.04 741.65 | 192.83|504.86] 0.00 | 20.18 [ 42.04] 0.00 ] 61.26 63.81 610.72] 900 914.4 | 0.10 [130.00| 597.2 0.91 102%
12 11 0 29878 [ 125.87 25 312.04 741.65 | 192.83|504.86] 0.00 ] 20.18 | 42.04] 0.00 | 61.26 63.81 610.72] 900 914.4 | 0.10 | 123.50| 597.2 0.91 102%
11 10 0 29878 | 125.87 2.5 312.04 741.65 | 192.83)|504.86] 0.00 | 20.18 [ 42.04] 0.00 ] 61.26 63.81 610.72] 900 914.4 | 0.18 [112.20] 799.0 1.22 76%
10 9 0 29878 [ 125.87 2.5 312.04 741.65 | 192.83|504.86] 0.00 ] 20.18 | 42.04] 0.00 | 61.26 63.81 610.72] 900 9144 | 0.15 | 88.90 | 724.1 1.10 84%
9 8 0 29878 | 125.87 2.5 312.04 741.65 | 192.83|504.86] 0.00 | 20.18 [ 42.04] 0.00 ] 61.26 63.81 610.72] 900 914.4 | 0.17 | 91.50 | 769.5 1.17 79%
8 7 0 29878 [ 125.87 2.5 312.04 741.65 | 192.83]|504.86] 0.00 ] 20.18 | 42.04] 0.00 | 61.26 63.81 610.72] 900 9144 | 0.17 | 66.60 | 783.3 1.19 78%
7 6 0 29878 | 125.87 2.5 312.04 741.65 | 192.83|504.86] 0.00 | 20.18 [ 42.04] 0.00 ] 61.26 63.81 610.72] 900 914.4 | 0.17 | 14.00 | 781.0 1.19 78%
6 5 0 29878 [ 125.87 2.5 312.04 741.65 | 192.83]|504.86] 0.00 ] 20.18 | 42.04] 0.00 | 61.26 63.81 610.72] 900 9144 | 0.17 | 14.00 | 776.4 1.18 79%
5 4 0 29878 | 125.87 2.5 312.04 741.65 | 192.83|504.86] 0.00 | 20.18 [ 42.04] 0.00 ] 61.26 63.81 610.72] 900 914.4 | 0.15 | 14.00 | 7411 1.13 82%
4 3 91 3 284 | 30162 | 127.07 2.5 314.49| 4.73 | 746.38 | 194.06]|508.55] 5.98 | 26.16 [ 54.51] 0.00 | 61.26 63.81 626.86] 900 914.4 | 0.17 | 14.00 | 7741 1.18 81%
3 2 0 30162 | 127.07 2.5 314.49 746.38 | 194.06) 508.55] 0.00 | 26.16 [ 54.51] 0.00 ] 61.26 63.81 626.86] 900 914.4 | 0.10 | 14.00 | 597.2 0.91 105%
2 1 0 30162 | 127.07 2.5 314.49 746.38 | 194.06]| 508.55] 0.00 | 26.16 | 54.51] 0.00 | 61.26 63.81 626.86] 900 914.4 | 0.10 | 14.00 | 603.2 0.92 104%
Sub-total 0 30162 746.38 | 746.38 25.50 | 26.16 84.94 | 61.26

GENERATION RATE = 364 L/cap/day

INFILTRATION RATE = 0.26 L/s/ha

2021-12-13



30F6

REGIONAL MUNICIPALITY OF DURHAM
SANITARY SEWER DESIGN SHEET
Post-Development Condition

Prepared By
Checked By

Date:
File No.:
Demand Flow:

: J.P.

: K. Shahbikian, P. Eng.
December 13, 2021
5093

364 L/c/day

5093

MANHOLE RESIDENTIAL COMMERCIAL IND. & INST. Total SEWER DESIGN
ACC ACC

From To No. P.P.U. Pop Acc Avg Peaking Peak Sect Accum Infilt. Res. Area Area Peak Area Area Peak Pipe Actual | Grade | Length | Cap. Full Ratio Proposed Proposed Proposed Proposed Upgrade

LOCATION of Pop Day Factor Day Area Area Flow Flow Flow Flow Flow Dia Dia Velocity Upgrade Upgrade Cap. Ratio
Units Flow Dia. Act. Dia.
MH MH (L/s) (L/s) (ha) (ha) (L/s) (L/s) (ha) (ha) (L/s) (ha) (ha) (L/s) (L/s) (mm) (mm) (%) (m) (L/s) (m/s) (%) (mm) (mm) (L/s) (%)
Lateral from Northwest 21 9445 | 9445 318.32 | 318.32
Kingston Rd (Proposed Development) 21 22 1096 | 10541 | 44.41 2.9 130.20 318.32 | 82.76 [212.96] 0.15 0.15 | 0.32 | 489 | 4.89 5.09 218.37] 600 609.6 | 0.89 [ 55.45 | 604.3 2.07 36% 600 609.6 604.3 36%
22 23 0 10541 | 44.41 2.9 130.20 318.32 | 82.76 | 212.96] 0.29 0.44 | 0.92 ] 0.00 | 4.89 5.09 218.97| 600 609.6 | 1.89 [ 69.60 [ 880.6 3.02 25% 600 609.6 880.6 25%
23 24 0 10541 | 44.41 2.9 130.20 318.32 | 82.76 | 212.96] 0.00 0.44 | 0.92] 0.74 5.63 5.86 219.74] 600 609.6 | 1.89 [ 97.55 | 880.6 3.02 25% 600 609.6 880.6 25%
24 40 0 10541 | 44.41 2.9 130.20| 0.39 318.70 | 82.86 | 213.07] 0.00 0.44 | 0.92 ] 0.00 | 5.63 5.86 219.84] 600 609.6 | 1.98 [ 33.41 [ 901.3 3.09 24% 600 609.6 901.3 24%
40 39 0 10541 | 44.41 2.9 130.20 318.70 | 82.86 | 213.07] 0.00 0.44 | 0.92 ] 0.00 5.63 5.86 219.84] 600 609.6 | 0.29 [115.00( 345.0 1.18 64% 600 609.6 345.0 64%
39 38 0 10541 | 44.41 2.9 130.20| 0.30 319.00 | 82.94 | 213.14] 0.00 0.44 | 0.92 ] 0.00 | 5.63 5.86 219.92] 600 609.6 | 0.18 [ 59.80 [ 271.8 0.93 81% 600 609.6 271.8 81%
38 37 0 10541 | 44.41 2.9 130.20 319.00 | 82.94 | 213.14] 0.20 0.64 | 1.33 ] 0.00 | 5.63 5.86 220.33] 600 609.6 | 0.12 [ 57.55 | 221.9 0.76 99% 600 609.6 221.9 99%
37 36 0 10541 | 44.41 2.9 130.20 319.00 | 82.94 | 213.14] 0.00 0.64 | 1.33 ] 0.89 | 6.51 6.78 221.26] 600 609.6 | 0.27 [ 58.10 [ 332.8 1.14 66% 600 609.6 332.8 66%
36 35 0 10541 | 44.41 2.9 130.20 319.00 | 82.94 | 213.14] 0.00 0.64 | 1.33 ] 0.00 6.51 6.78 221.26] 600 609.6 | 6.81 [ 16.75 [ 1671.6 5.73 13% 600 609.6 1671.6 13%
Subtotal 10541 [ 10541 319.00 | 319.00 0.64 0.64 6.51 6.51
Lateral from north of Rosebank Rd 35 8800 | 8800 105.97 [ 105.97 0.67 ] 0.67
Rosebank Rd 35 34 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 16.18 | 17.48 [ 36.42] 15.45] 21.96 22.88 387.11] 600 609.6 | 0.19 [112.60| 279.2 0.96 139% 750 762 506.2 76%
34 33 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 0.00 | 21.96 22.88 387.11] 600 609.6 | 0.17 [106.30( 264.1 0.90 147% 750 762 478.9 81%
33 32 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 0.00 | 21.96 22.88 387.11] 600 609.6 | 0.20 | 34.50 | 286.5 0.98 135% 750 762 519.4 75%
Easement 32 31 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 0.00 | 21.96 22.88 387.11] 600 609.6 | 0.16 [ 59.00 [ 256.2 0.88 151% 750 762 464.6 83%
31 30 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 0.00 | 21.96 22.88 387.11] 600 609.6 | 0.32 | 58.00 | 362.4 1.24 107% 750 762 657.0 59%
30 29 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 0.00 | 21.96 22.88 387.11] 600 609.6 | 0.27 [ 96.00 [ 332.8 1.14 116% 750 762 603.5 64%
29 28 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 3.08 | 25.04 26.08 390.32] 675 685.8 | 0.14 | 54.00 | 328.1 0.89 119% 825 838.2 560.3 70%
Lateral from Granite Ct| 8A 9A 0 0 0.00 3.8 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 15.59 | 15.59 16.24 16.24 250 254 0.48 | 56.36 | 43.0 0.85 38% 250 254 43.0 38%
9A 10A 0 0 0.00 3.8 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 2.52 | 18.11 18.87 18.87 250 254 0.27 | 25.80 | 32.2 0.64 59% 250 254 32.2 59%
10A 0 0 0.00 3.8 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 18.11 18.87 18.87 250 254 0.40 | 5.75 39.2 0.77 48% 250 254 39.2 48%
Easement 28 27 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 18.10] 43.14 44.94 409.17] 675 685.8 | 0.12 [ 71.00 | 303.8 0.82 135% 825 838.2 518.7 79%
27 26 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 0.00 | 43.14 44.94 409.17] 675 685.8 | 0.08 [ 80.90 [ 248.0 0.67 165% 900 914.4 534.2 77%
26 13A 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 0.00 | 43.14 44.94 409.17] 675 685.8 | 0.19 [ 47.00 | 382.2 1.03 107% 825 838.2 652.7 63%
Lateral from Sandstone Manor 13A 0 0 0.00 3.8 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 5.57 | 5.57 5.80 5.80 250 254 0.46 |110.41] 421 0.83 14% 250 254 42.1 14%
Easement 13A 25 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 5.57 | 48.70 50.73 414.97] 675 685.8 | 0.15 | 64.00 | 339.6 0.92 122% 825 838.2 580.0 72%
25 24 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 414.97| 675 685.8 | 0.15 [110.10{ 339.6 0.92 122% 825 838.2 580.0 72%
24 23 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 414.97] 675 685.8 | 0.16 | 89.50 [ 350.8 0.95 118% 825 838.2 599.0 69%
23 22 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 414.97| 675 685.8 | 0.17 [ 76.20 | 361.6 0.98 115% 825 838.2 617.4 67%
22 21 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 414.97] 675 685.8 | 0.16 [115.00( 350.8 0.95 118% 825 838.2 599.0 69%
21 20 0 19341 | 81.48 2.7 217.32 424.97 [110.49(327.82] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 414.97| 675 685.8 | 0.15 [112.00( 339.6 0.92 122% 825 838.2 580.0 72%
20 19 150 &3 525 | 19866 | 83.69 2.7 222.24| 10.70 | 435.68 [113.28(335.52] 0.00 | 17.48 | 36.42]| 0.00 | 48.70 50.73 422.67| 675 685.8 | 0.12 | 78.00 | 303.8 0.82 139% 825 838.2 518.7 81%
19 18 0 19866 | 83.69 2.7 222.24 435.68 | 113.28(335.52] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 422.67| 675 685.8 | 0.19 [ 77.00 [ 382.2 1.03 111% 825 838.2 652.7 65%
18 17 0 19866 | 83.69 2.7 222.24 435.68 | 113.28[335.52] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 422.67| 675 685.8 | 0.15 | 82.00 | 339.6 0.92 124% 825 838.2 580.0 73%
17 16 0 19866 | 83.69 2.7 222.24 435.68 | 113.28(335.52] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 422.67| 675 685.8 | 0.16 [ 90.50 [ 350.8 0.95 120% 825 838.2 599.0 71%
16 15 0 19866 | 83.69 2.7 222.24 435.68 | 113.28(335.52] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 422.67| 675 685.8 | 0.10 | 57.00 | 277.3 0.75 152% 900 914.4 597.2 71%
15 14 0 19866 | 83.69 2.7 222.24 435.68 [ 113.28(335.52] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 422.67| 675 685.8 | 0.16 [ 58.00 [ 350.8 0.95 120% 825 838.2 599.0 71%
14 13 0 19866 | 83.69 2.7 222.24 435.68 | 113.28(335.52] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 422.67|] 675 685.8 | 0.15 [130.20| 339.6 0.92 124% 825 838.2 580.0 73%
13 12 0 19866 | 83.69 2.7 222.24 435.68 | 113.28(335.52] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 422.67| 675 685.8 | 0.18 | 57.00 | 372.1 1.01 114% 825 838.2 635.3 67%
12 11 0 19866 | 83.69 2.7 222.24 435.68 | 113.28(335.52] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 422.67| 675 685.8 | 0.13 [142.78] 316.2 0.86 134% 825 838.2 539.9 78%
11 10 0 19866 | 83.69 2.7 222.24 435.68 [ 113.28(335.52] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 422.67| 675 685.8 | 0.14 [120.81| 328.1 0.89 129% 825 838.2 560.3 75%
10 9 0 19866 | 83.69 2.7 222.24 435.68 [113.28[335.52] 0.00 | 17.48 [ 36.42]| 0.00 | 48.70 50.73 422.67|] 675 | 685.8 | 1.30 [111.93[ 999.9 2.71 42% 675 685.8 999.9 42%
9 8 0 19866 | 83.69 2.7 222.24 435.68 | 113.28(335.52] 0.00 | 17.48 [ 36.42] 0.00 | 48.70 50.73 422.67| 675 685.8 | 1.33 [ 38.00 [1011.3 2.74 42% 675 685.8 1011.3 42%
Park Cres 8 7 5528 [ 25394 | 106.98 2.5 272.68| 162.30 | 597.98 [155.47(428.15] 0.00 | 17.48 | 36.42| 3.55 | 52.25 54.43 518.99] 675 685.8 | 0.32 | 75.91 | 496.1 1.34 105% 750 762 657.0 79%
Easement 7 6 3 3.5 11 25404 | 107.03 2.5 27277 0.95 598.93 [155.72|428.49] 0.00 | 17.48 | 36.42] 0.00 | 52.25 54.43 519.33] 675 685.8 | 2.87 [127.00( 1485.6 4.02 35% 675 685.8 1485.6 35%
Marksbury Rd 6 5 4 315 14 25418 | 107.09 2.5 272.90( 0.40 599.32 [155.82|1428.72] 0.00 | 17.48 | 36.42] 0.00 | 52.25 54.43 519.56] 675 685.8 | 0.27 | 70.00 | 455.7 1.23 114% 825 838.2 778.1 67%
Easement 5 4 0 25418 | 107.09 2.5 272.90 599.32 [155.82|428.72] 0.00 | 17.48 | 36.42] 0.00 | 52.25 54.43 519.56] 675 685.8 | 2.47 [133.90( 1376.8 3.73 38% 675 685.8 1376.8 38%
Lakecrest Dr 4 3 131 B85 459 | 25877 | 109.02 2.5 276.98| 15.62 | 614.94 [159.89(436.86] 0.00 | 17.48 | 36.42] 0.00 | 52.25 54.43 527.70] 675 685.8 | 0.94 | 58.80 | 850.2 2.30 62% 675 685.8 850.2 62%
GENERATION RATE = 364 L/cap/day
INFILTRATION RATE = 0.26 L/s/ha 2021-12-13
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REGIONAL MUNICIPALITY OF DURHAM

SANITARY SEWER DESIGN SHEET

Post-Development Condition

Prepared By

Checked By: K. Shahbikian, P. Eng.
Date: December 13, 2021

File No.
Demand Flow

: J.P.

: 5093
: 364 L/c/day

5093

MANHOLE RESIDENTIAL COMMERCIAL IND. & INST. Total SEWER DESIGN
ACC ACC

From To No. P.P.U. Pop Acc Avg Peaking Peak Sect Accum Infilt. Res. Area Area Peak Area Area Peak Pipe Actual | Grade | Length | Cap. Full Ratio Proposed Proposed Proposed Proposed Upgrade

LOCATION of Pop Day Factor Day Area Area Flow Flow Flow Flow Flow Dia Dia Velocity Upgrade Upgrade Cap. Ratio
Units Flow Dia. Act. Dia.
MH MH (L/s) (L/s) (ha) (ha) (L/s) (L/s) (ha) (ha) (L/s) (ha) (ha) (L/s) (L/s) (mm) (mm) (%) (m) (L/s) (m/s) (%) (mm) (mm) (L/s) (%)
3 2 0 25877 |1 109.02 25 276.98 614.94 1 159.89)|436.86] 0.00 | 17.48 | 36.42] 0.00 | 52.25 54.43 527.70] 675 685.8 | 1.05 [104.25| 898.6 2.43 59% 675 685.8 898.6 59%
2 1 0 25877 | 109.02 25 276.98 614.94 | 159.89|436.86] 0.00 | 17.48 | 36.42] 0.00 | 52.25 54.43 527.70] 675 685.8 | 0.93 [113.05] 845.7 2.29 62% 675 685.8 845.7 62%
1 19 0 25877 1 109.02 25 276.98 614.94 1 159.89)|436.86] 0.00 | 17.48 | 36.42] 0.00 | 52.25 54.43 527.70] 675 685.8 | 1.03 | 91.70 | 890.0 241 59% 675 685.8 890.0 59%
19 18A 0 25877 | 109.02 25 276.98 614.94 | 159.89|436.86] 0.00 | 17.48 | 36.42] 0.00 | 52.25 54.43 527.70] 900 914.4 | 0.10 | 24.30 | 600.2 0.91 88% 900 914.4 600.2 88%
18A 18 3 3.5 11 | 25887 | 109.06 25 277.07] 3.19 | 618.14 [160.72|437.79] 0.00 | 17.48 | 36.42] 0.00 | 52.25 54.43 528.63] 900 914.4 | 0.10 | 50.20 | 600.2 0.91 88% 900 914.4 600.2 88%
18 17 5087 | 30974 | 130.49 25 321.48| 123.51 [ 741.65 | 192.83|514.31] 2.01 | 19.49 | 40.61] 9.01 | 61.26 63.81 618.72] 900 914.4 | 0.10 | 25.00 | 597.2 0.91 104% 975 990.6 739.3 84%
17 16 0 30974 | 130.49 25 321.48 741.65 | 192.83|514.31] 0.00 ] 19.49 | 40.61] 0.00 | 61.26 63.81 618.72] 900 914.4 | 0.10 | 78.00 | 597.2 0.91 104% 975 990.6 739.3 84%
16 15 0 30974 | 130.49 25 321.48 741.65 | 192.83|514.31] 0.00 | 19.49 | 40.61] 0.00 | 61.26 63.81 618.72] 900 914.4 | 0.10 | 83.50 | 597.2 0.91 104% 975 990.6 739.3 84%
15 14 0 30974 | 130.49 25 321.48 741.65 | 192.83|514.31] 0.00 ] 19.49 | 40.61] 0.00 | 61.26 63.81 618.72] 900 914.4 | 0.10 | 143.00| 600.2 0.91 103% 975 990.6 743.0 83%
14 13 0 30974 | 130.49 25 321.48 741.65 | 192.83|514.31] 0.00 | 19.49 |40.61] 0.00 | 61.26 63.81 618.72] 900 914.4 | 0.10 [130.00| 597.2 0.91 104% 975 990.6 739.3 84%
13 12 0 30974 | 130.49 25 321.48 741.65 | 192.83|514.31] 0.00 ] 19.49 |40.61] 0.00 | 61.26 63.81 618.72] 900 914.4 | 0.10 [130.00| 597.2 0.91 104% 975 990.6 739.3 84%
12 11 0 30974 | 130.49 25 321.48 741.65 | 192.83|514.31] 0.00 | 19.49 |40.61] 0.00 | 61.26 63.81 618.72] 900 914.4 | 0.10 |123.50| 597.2 0.91 104% 975 990.6 739.3 84%
11 10 0 30974 | 130.49 25 321.48 741.65 | 192.83|514.31] 0.00 ] 19.49 |40.61] 0.00 | 61.26 63.81 618.72] 900 914.4 | 0.18 [112.20] 799.0 1.22 7% 900 914.4 799.0 77%
10 9 0 30974 | 130.49 25 321.48 741.65 | 192.83|514.31] 0.00 | 19.49 |40.61] 0.00 | 61.26 63.81 618.72] 900 9144 | 0.15 | 88.90 | 7241 1.10 85% 900 914.4 7241 85%
9 8 0 30974 | 130.49 25 321.48 741.65 | 192.83|514.31] 0.00 ] 19.49 |40.61] 0.00 | 61.26 63.81 618.72] 900 9144 | 0.17 | 91.50 | 769.5 1.17 80% 900 914.4 769.5 80%
8 7 0 30974 | 130.49 25 321.48 741.65 | 192.83|514.31] 0.00 | 19.49 |40.61] 0.00 | 61.26 63.81 618.72] 900 914.4 | 0.17 | 66.60 | 783.3 1.19 79% 900 914.4 783.3 79%
7 6 0 30974 | 130.49 25 321.48 741.65 | 192.83|514.31] 0.00 ] 19.49 |40.61] 0.00 | 61.26 63.81 618.72] 900 9144 | 0.17 | 14.00 | 781.0 1.19 79% 900 914.4 781.0 79%
6 5 0 30974 | 130.49 25 321.48 741.65 | 192.83|514.31] 0.00 | 19.49 |40.61] 0.00 | 61.26 63.81 618.72] 900 9144 | 0.17 | 14.00 | 776.4 1.18 80% 900 914.4 776.4 80%
5 4 0 30974 | 130.49 25 321.48 741.65 | 192.83|514.31] 0.00 ] 19.49 |40.61] 0.00 | 61.26 63.81 618.72] 900 9144 | 0.15 | 14.00 | 7411 1.13 83% 900 9144 7411 83%
4 3 91 3 284 | 31258 [ 131.69 25 323.91| 4.73 | 746.38 | 194.06|517.97] 5.98 | 25.48 | 53.08] 0.00 | 61.26 63.81 634.86] 900 914.4 | 0.17 | 14.00 | 7741 1.18 82% 900 914.4 7741 82%
3 2 0 31258 | 131.69 25 323.91 746.38 | 194.06|517.97] 0.00 ] 25.48 | 53.08] 0.00 | 61.26 63.81 634.86] 900 914.4 | 0.10 | 14.00 | 597.2 0.91 106% 1050 1066.8 900.9 70%
2 1 0 31258 | 131.69 25 323.91 746.38 | 194.06|517.97] 0.00 | 25.48 | 53.08] 0.00 | 61.26 63.81 634.86] 900 | 914.4 | 0.10 [ 14.00 [ 603.2 0.92 105% 1050 1066.8 909.8 70%
Sub-total 1096 | 31258 746.38 | 746.38 24.81 | 25.48 84.94 | 61.26
GENERATION RATE = 364 L/cap/day
INFILTRATION RATE = 0.26 L/s/ha 2021-12-13



REGIONAL MUNICIPALITY OF DURHAM

SANITARY HGL ANALYSIS
Pre-Development Condition

Calculated

Circular Pipe

LOCATION/ MANHOLES INVERT ELEV Slope GROUND| COVER | BASEMENT Parameters TOTAL Qcap Qin/ OBV(U/S)|OBV (D/S)| HGL(U/S)| HGL(D/S) | Freeboard
DESCRIPTION To | From uU/S D/S uU/S U/S U/S Diameter Actual Diameter | Length 'n' FLOW Qcap (m) (m) (m) (m) (m)
(m) (m) (m) (m) (m) (mm) (mm) (m) (cms) (m%/s)
Kingston Rd 21 22 100.314 99.821 0.89 107.20 1.8 105.40 600 610 55.5 0.013 | 0.2082 6.05 0.03 100.91 100.42 100.91 100.37 6.29
22| 23 99.766 98.449 1.89 106.40 1.8 104.60 600 610 69.6 0.013 | 0.2088 8.82 0.02 100.37 99.05 100.37 99.00 6.03
23| 24 98.400 96.554 1.89 104.00 1.8 102.20 600 610 97.6 0.013 | 0.2095 8.82 0.02 99.00 97.15 99.00 95.61 5.00
24 | 40 95.007 94.344 1.98 100.30 1.8 98.50 600 610 334 0.013 | 0.2096 9.02 0.02 95.61 94.94 95.61 94.60 4.69
40 | 39 94.000 93.669 0.29 99.40 1.8 97.60 600 610 115.0 | 0.013 | 0.2096 3.45 0.06 94.60 94.27 94.60 94.27 4.80
39| 38 93.669 93.563 0.18 97.90 1.8 96.10 600 610 59.8 0.013 | 0.2097 272 0.08 94.27 94.16 94.27 94.16 3.63
38| 37 93.563 93.493 0.12 98.90 1.8 97.10 600 610 57.6 0.013 | 0.2101 222 0.09 94.16 94.09 94.16 94.09 4.74
37| 36 93.493 93.339 0.27 99.50 1.8 97.70 600 610 58.1 0.013 | 0.2110 3.33 0.06 94.09 93.94 94.09 93.94 5.41
36| 35 93.339 92.198 6.81 100.30 1.8 98.50 600 610 16.8 0.013 | 0.2110 16.74 0.01 93.94 92.80 93.94 93.91 6.36
Rosebank Rd 35| 34 92.169 91.956 0.19 100.60 1.8 98.80 600 610 112.6 | 0.013 | 0.3782 2.80 0.14 92.77 92.56 93.91 93.48 6.69
34| 33 91.956 91.779 0.17 98.80 1.8 97.00 600 610 106.3 | 0.013 | 0.3782 2.64 0.14 92.56 92.38 93.48 93.48 5.32
33| 32 91.658 91.594 0.20 97.80 1.8 96.00 600 610 34.5 0.013 | 0.3782 2.87 0.13 92.26 92.19 93.48 93.28 4.32
Easement 32| 31 91.597 91.509 0.16 97.60 1.8 95.80 600 610 59.0 0.013 | 0.3782 2.57 0.15 92.20 92.11 93.28 93.28 4.32
31 30 91.493 91.347 0.32 97.59 1.8 95.79 600 610 58.0 0.013 | 0.3782 3.63 0.10 92.09 91.95 93.28 92.99 4.31
30| 29 91.283 91.116 0.27 97.22 1.8 95.42 600 610 96.0 0.013 | 0.3782 3.33 0.11 91.88 91.72 92.99 92.62 4.22
29 | 28 90.972 90.963 0.14 95.80 1.8 94.00 675 686 54.0 0.013 | 0.3814 3.29 0.12 91.65 91.64 92.62 92.51 3.18
Lateral from Granite Ct] 8A [ 9A 92.210 91.940 0.48 97.23 1.8 95.43 250 254 56.4 0.013 | 0.0162 0.43 0.04 92.46 92.19 92.51 92.51 4.72
9A | 10A 91.810 91.650 0.27 95.89 1.8 94.09 250 254 25.8 0.013 | 0.0189 0.32 0.06 92.06 91.90 92.51 92.51 3.38
10A 89.500 89.190 0.40 95.90 1.8 94.10 250 254 5.8 0.013 | 0.0189 0.39 0.05 89.75 89.44 92.51 92.51 3.39
Easement 28 | 27 90.963 90.883 0.12 96.14 1.8 94.34 675 686 71.0 0.013 | 0.4002 3.04 0.13 91.64 91.56 92.51 92.35 3.63
27 | 26 90.833 90.805 0.08 95.01 1.8 93.21 675 686 80.9 0.013 | 0.4002 2.48 0.16 91.51 91.48 92.35 92.16 2.66
26 | 13A 90.790 90.723 0.19 93.12 1.8 91.32 675 686 47.0 0.013 | 0.4002 3.83 0.10 91.47 91.40 92.16 92.05 0.97
Lateral from Sandstone Manor 13A 91.700 90.650 0.46 96.00 1.8 94.20 250 254 110.4 | 0.013 | 0.0058 0.42 0.01 91.95 90.90 92.05 92.05 3.95
13A| 25 90.695 90.619 0.15 93.17 1.8 91.37 675 686 64.0 0.013 | 0.4060 3.40 0.12 91.37 91.29 92.05 91.90 1.12
25| 24 90.603 90.491 0.15 93.04 1.8 91.24 675 686 110.1 | 0.013 | 0.4060 3.40 0.12 91.28 91.17 91.90 91.64 1.15
24 | 23 90.376 90.304 0.16 92.04 1.8 90.24 675 686 89.5 0.013 | 0.4060 3.51 0.12 91.05 90.98 91.64 91.42 0.41
23| 22 90.265 90.131 0.17 92.06 1.8 90.26 675 686 76.2 0.013 | 0.4060 3.62 0.11 90.94 90.81 91.42 91.24 0.64
22 | 21 90.127 89.942 0.16 92.41 1.8 90.61 675 686 115.0 | 0.013 | 0.4060 3.51 0.12 90.80 90.62 91.24 90.97 1.16
21 20 89.909 89.747 0.15 91.73 1.8 89.93 675 686 112.0 | 0.013 | 0.4060 3.40 0.12 90.58 90.42 90.97 90.71 0.76
20| 19 89.710 89.619 0.12 94.58 1.8 92.78 675 686 78.0 0.013 | 0.4138 3.04 0.14 90.39 90.29 90.71 90.51 3.88
19| 18 89.607 89.455 0.19 94.02 1.8 92.22 675 686 77.0 0.013 | 0.4138 3.83 0.11 90.28 90.13 90.51 90.32 3.51
18 | 17 89.391 89.307 0.15 92.22 1.8 90.42 675 686 82.0 0.013 | 0.4138 3.40 0.12 90.07 89.98 90.32 90.12 1.90
17 | 16 89.287 89.137 0.16 94.32 1.8 92.52 675 686 90.5 0.013 | 0.4138 3.51 0.12 89.96 89.81 90.12 89.90 4.19
16| 15 89.046 88.991 0.10 92.92 1.8 91.12 675 686 57.0 0.013 | 0.4138 2.78 0.15 89.72 89.67 89.90 89.76 3.02
15| 14 88.973 88.876 0.16 96.08 1.8 94.28 675 686 58.0 0.013 | 0.4138 3.51 0.12 89.65 89.55 89.76 89.61 6.32
141 13 88.855 88.696 0.15 97.62 1.8 95.82 675 686 130.2 | 0.013 | 0.4138 3.40 0.12 89.53 89.37 89.61 89.30 8.01
13| 12 88.620 88.513 0.18 95.10 1.8 93.30 675 686 57.0 0.013 | 0.4138 3.72 0.11 89.30 89.19 89.30 89.14 5.80
12| 11 88.467 88.282 0.13 95.65 1.8 93.85 675 686 142.8 | 0.013 | 0.4138 3.17 0.13 89.14 88.96 89.14 88.93 6.51




REGIONAL MUNICIPALITY OF DURHAM

SANITARY HGL ANALYSIS
Pre-Development Condition

LOCATION/ MANHOLEJ  INVERT ELEV Ca'sclg:f;ed GROUND | COVER | BASEMENT CF:;?;L:‘;F; 'rpse TOTAL|  Qcap Qin/ | oBV(UIS)|oBV (Dis)| HGLUIS)| HGL(DIS) | Freeboard
DESCRIPTION To | From uU/S D/S uU/S U/S U/S Diameter Actual Diameter | Length 'n' FLOW Qcap (m) (m) (m) (m) (m)
(m) (m) (m) (m) (m) (mm) (mm) (m) (cms) (m¥/s)
11| 10 | 88257 | 88.084 0.14 96.80 | 1.8 95.00 675 686 120.8 | 0.013 | 0.4138 |  3.29 0.13 8893 | 8876 | 8893 88.67 7.87
10| 9 | 87996 | 86.545 1.30 90.86 | 1.8 89.06 675 686 111.9 | 0.013 | 0.4138 | 10.01 0.04 8867 | 8722 | 8867 87.14 2.19
9 | 8 | 86469 | 85962 1.33 90.09 | 1.8 88.29 675 686 380 | 0013 |0.4138 | 1013 0.04 8714 | 8664 | 8714 85.91 2.94
Park Cres 8 | 7 | 85236 | 84992 0.32 8937 | 1.8 87.57 675 686 759 | 0.013 |0.5106 | 4.97 0.10 8591 | 8567 | 8591 85.50 3.46
Easement 7 | 6 | 84919 | 81280 2.87 89.85 | 1.8 88.05 675 686 127.0 | 0.013 | 0.5110 | 14.87 0.03 8550 | 8196 | 8559 81.91 4.25
Marksbury Rd 6 | 5 | 81237 | 81048 0.27 8395 | 1.8 82.15 675 686 700 | 0.013 |0.5112 | 456 0.11 8191 | 8172 | 8191 81.64 2.04
Easement 5 | 4 | 80963 | 77.662 2.47 8460 | 1.8 82.80 675 686 1339 | 0.013 |0.5112 | 13.78 0.04 8164 | 7834 | 8164 78.26 2.96
Lakecrest Dr 4| 3 | 77580 | 77.062 0.94 81.41 18 79.61 675 686 58.8 | 0.013 |0.5194 | 851 0.06 7826 | 77.74 | 7826 77.71 3.15
3| 2 | 77.032 | 75928 1.05 8052 | 1.8 78.72 675 686 104.3 | 0.013 | 0.5194 |  9.00 0.06 7771 | 7660 | 77.71 76.57 281
2 | 1 75.891 74.852 0.93 7964 | 18 77.84 675 686 1131 | 0.013 | 0.5194 | 847 0.06 7657 | 7553 | 76.57 75.49 3.07
1| 19 | 74810 | 72762 1.03 7796 | 1.8 76.16 675 686 917 | 0.013 |0.5194 | 891 0.06 7549 | 7344 | 7549 72.99 2.47
19 | 18A | 72080 | 72.092 0.10 7620 | 1.8 74.40 900 914 243 | 0013 |0.5194 | 6.01 0.09 7298 | 7299 | 72.99 72.99 321
18A| 18 | 72.092 | 72.005 0.10 7580 | 1.8 74.00 900 914 502 | 0.013 |0.5203 | 6.01 0.09 7299 | 7291 | 72.99 72.88 281
18| 17 | 71975 | 71.950 0.10 76.00 | 1.8 74.20 900 914 250 | 0013 |0.6107 | 5.98 0.10 7288 | 7285 | 7288 72.82 313
17 | 16 | 71.921 71.843 0.10 76.00 | 1.8 74.20 900 914 780 | 0.013 |0.6107 | 598 0.10 7282 | 7274 | 7282 72.74 3.18
16| 15 | 71.843 | 71.760 0.10 7630 | 1.8 74.50 900 914 835 | 0.013 |0.6107 | 598 0.10 7274 | 7266 | 72.74 72.66 356
15| 14 | 71760 | 71.616 0.10 7670 | 1.8 74.90 900 914 1430 | 0.013 | 0.6107 |  6.01 0.10 7266 | 7252 | 7266 72.52 4.04
14| 13 | 71616 | 71.486 0.10 7670 | 1.8 76.70 900 914 130.0 | 0.013 | 0.6107 | 5098 0.10 7252 | 7239 | 7252 72.39 418
13| 12 | 71.486 | 71.356 0.10 76.80 | 1.8 76.80 900 914 130.0 | 0.013 | 0.6107 | 5098 0.10 7239 | 7226 | 72.39 72.26 4.41
12| 11 | 71356 | 71.233 0.10 7650 | 1.8 76.50 900 914 1235 | 0.013 | 0.6107 | 5098 0.10 7226 | 7213 | 7226 72.09 424
11| 10 | 71193 | 69.949 0.18 7650 | 1.8 74.70 900 914 112.2 | 0.013 | 0.6107 | 8.00 0.08 7200 | 7085 | 72.09 70.81 4.41
10| o | 69913 | 69.782 0.15 7630 | 1.8 74.50 900 914 889 | 0.013 |0.6107 | 7.25 0.08 7081 | 7068 | 7081 70.63 5.49
9 | 8 | 69732 | 69.580 0.17 7620 | 1.8 74.40 900 914 915 | 0.013 |0.6107 | 7.70 0.08 7063 | 7048 | 7063 70.44 557
8 | 7 | 69540 | 69.382 0.17 7630 | 1.8 74.50 900 914 66.6 | 0.013 |0.6107 | 7.4 0.08 7044 | 7028 | 7044 70.23 5.86
7 | 6 | 69.331 69.307 0.17 7630 | 1.8 74.50 900 914 14.0 | 0013 |0.6107 | 7.82 0.08 7023 | 7021 | 7023 70.17 6.07
6 | 5 | 69271 69.164 0.17 7590 | 1.8 74.10 900 914 14.0 | 0013 |0.6107 | 7.77 0.08 7047 | 7006 | 7017 70.01 5.73
5 | 4 | 69106 | 68.956 0.15 7580 | 1.8 74.00 900 914 14.0 | 0013 | 0.6107 | 7.42 0.08 7001 | 69.86 | 7001 69.80 5.79
4| 3 | 68902 | 68811 0.17 7650 | 1.8 74.70 900 914 14.0 | 0.013 | 0.6269 | 7.75 0.08 69.80 | 69.71 | 69.80 69.66 6.70
3| 2 | 68.761 68.706 0.10 76.80 | 1.8 75.00 900 914 14.0 | 0.013 | 0.6269 | 5098 0.10 69.66 | 6961 | 69.66 69.56 7.14
2 | 1 | 68657 | 68630 0.10 76.8 18 75 900 914 140 | 0.013 | 0.6269 | 6.0 0.10 6956 | 6953 | 69.56 0.00 7.04




REGIONAL MUNICIPALITY OF DURHAM

SANITARY HGL ANALYSIS
Post-Development Condition

LOCATION/ MANHOLES INVERT ELEV Ca'sclg:f‘;ed GROUND | COVER | BASEMENT C;;‘?g'ni‘;tz 'f;e TOTAL| Qcap Qin/ | OBV(UIS)|0BV (DIS)| HGL(U/S)| HGL(DIS) | Freeboard
DESCRIPTION To [ From U/S D/S U/S U/S uU/S Diameter Actual Diameter | Length n' FLOW Qcap (m) (m) (m) (m) (m)
(m) (m) (m) (m) (m) (mm) (mm) (m) (cms) (m°/s)
Kingston Rd 21 | 22 | 100314 | 99.821 0.89 10720 | 1.8 105.40 600 610 555 | 0013 | 0.2184 | 6.05 004 | 10091 | 10042 | 100.91 | 100.37 6.29
22 | 23 | 99.766 | 98.449 1.89 10640 | 18 104.60 600 610 696 | 0013 | 0.2190 | 8.82 0.02 100.37 | 99.05 | 100.37 | 99.00 6.03
23 | 24 | 98400 | 96.554 1.89 10400 | 18 102.20 600 610 976 | 0013 | 0.2197 | 882 0.02 99.00 | 9715 | 99.00 95.61 5.00
24 | 40 | 95007 | 94.344 1.8 10030 | 18 98.50 600 610 334 | 0013 | 0.2198 | 9.02 0.02 9561 | 9494 | 9561 94.60 4.69
40 | 39 | 94000 | 93.669 0.29 9940 | 18 97.60 600 610 1150 | 0.013 | 0.2198 | 3.45 0.06 9460 | 9427 | 9460 9427 4.80
39 | 38 | 93.669 | 93.563 0.18 9790 | 18 96.10 600 610 59.8 | 0013 | 0.2199 | 272 0.08 9427 | 9416 | 9427 94.20 363
38 | 37 | 93563 | 93.493 0.12 9890 | 18 97.10 600 610 576 | 0013 | 0.2203 | 222 0.10 9416 | 9409 | 94.20 94.12 4.70
37 | 36 | 93493 | 93.339 0.27 9950 | 18 97.70 600 610 581 | 0013 | 0.2213 | 3.33 0.07 9409 | 9394 | 9412 94.12 5.38
36 | 35 | 93339 | 92.198 6.81 10030 | 1.8 98.50 600 610 16.8 | 0.013 |0.2213 | 16.74 0.01 9394 | 9280 | 9412 94.12 6.18
Rosebank Rd 35 | 34 | 92169 | 91.956 0.19 10060 | 1.8 98.80 600 610 112.6 | 0.013 | 0.3871 2.80 0.14 9277 | 9256 | 94.12 93.67 6.48
34 | 33 | 91956 | 91.779 017 9880 | 18 97.00 600 610 106.3 | 0.013 | 0.3871 264 0.15 9256 | 9238 | 9367 93.67 513
33 | 32 | 91658 | 91594 0.20 9780 | 18 96.00 600 610 345 | 0013 | 0.3871 2.87 0.13 9226 | 9219 | 9367 93.46 413
Easement 32 | 31 | 91597 | 91509 0.16 9760 | 18 95.80 600 610 59.0 | 0.013 | 0.3871 257 0.15 9220 | 9211 | 9346 93.46 414
31 | 30 | 91493 | 91.347 0.32 9759 | 18 95.79 600 610 58.0 | 0.013 | 0.3871 3.63 0.1 9209 | 91.95 | 9346 93.16 413
30 | 20 | 91283 | 91.116 0.27 9722 | 18 95.42 600 610 96.0 | 0.013 | 0.3871 3.33 012 9188 | 91.72 | 93.16 92.77 4.06
29 | 28 | 90972 | 90.963 0.14 9580 | 18 94.00 675 686 540 | 0013 | 0.3903 | 329 012 9165 | 9164 | 9277 92.65 3.03
Lateral from Granite Ct| 8A | 9A | 92210 | 91.940 0.48 9723 | 18 95.43 250 254 56.4 | 0013 | 0.0162 | 043 0.04 9246 | 9219 | 9265 92.65 458
9A | 10A | 91.810 | 91.650 0.27 9589 | 18 94.09 250 254 258 | 0.013 | 0.0189 | 032 0.06 9206 | 91.90 | 9265 92.65 3.24
10A 89.500 | 89.190 0.40 9590 | 18 94.10 250 254 58 | 0013 | 0.0189 | 039 0.05 89.75 | 8944 | 9265 92.65 3.25
Easement 28 | 27 | 90963 | 90.883 0.12 96.14 | 18 94.34 675 686 710 | 0013 | 0.4092 | 3.04 0.13 9164 | 9156 | 9265 92.48 3.49
27 | 26 | 90.833 | 90.805 0.08 95.01 1.8 93.21 675 686 809 | 0013 | 0.4092 | 248 0.16 9151 | 9148 | 9248 92.28 253
26 | 13A | 90.790 | 90.723 0.19 9312 | 18 91.32 675 686 470 | 0013 |0.4092 | 383 0.1 9147 | 9140 | 9228 92.17 0.84
Lateral from Sandstone Manor 13A | 91700 | 90.650 0.46 96.00 | 18 94.20 250 254 1104 | 0.013 | 0.0058 | 042 0.01 9195 | 9090 | 9217 92.17 3.83
13A | 25 | 90695 | 90.619 0.15 9317 | 18 91.37 675 686 640 | 0013 | 0.4150 | 3.40 012 9137 | 9129 | 92417 92.01 1.00
25 | 24 | 90603 | 90.491 0.15 9304 | 18 91.04 675 686 1101 | 0.013 | 0.4150 | 3.40 012 9128 | 9117 | 9201 91.74 1.03
24 | 23 | 90.376 | 90.304 0.16 9204 | 18 90.24 675 686 895 | 0013 | 0.4150 | 351 012 9105 | 9098 | 9174 9152 0.30
23 | 22 | 90265 | 90.131 017 9206 | 18 90.26 675 686 762 | 0013 | 0.4150 | 3.62 0.1 9094 | 9081 | 9152 91.33 0.54
22 | 21 | 90127 | 89.942 0.16 92.41 18 90.61 675 686 1150 | 0.013 | 0.4150 |  3.51 012 90.80 | 9062 | 9133 91.04 1.08
21 | 20 | 89.909 | 89.747 0.15 9173 | 18 89.93 675 686 112.0 | 0.013 | 0.4150 | 3.40 012 9058 | 9042 | 91.04 90.77 0.68
20 | 19 | 89710 | 89.619 0.12 9458 | 18 92.78 675 686 780 | 0013 | 0.4227 | 3.04 0.14 9039 | 9029 | 9077 90.57 3.82
19 | 18 | 89607 | 89.455 0.19 9402 | 18 92.22 675 686 770 | 0013 | 0.4227 | 383 0.1 9028 | 9013 | 9057 90.37 3.45
18 | 17 | 89.391 89.307 0.15 9222 | 18 90.42 675 686 820 | 0013 | 0.4227 | 340 012 9007 | 89.98 | 9037 90.16 1.85
17 | 16 | 89287 | 89.137 0.16 9432 | 18 92.52 675 686 905 | 0013 | 0.4227 | 351 012 89.96 | 89.81 | 90.16 89.93 4.16
16 | 15 | 89.046 | 88.991 0.10 9292 | 18 91.12 675 686 570 | 0013 | 0.4227 | 278 0.15 89.72 | 89.67 | 89.93 89.78 2.9
15 | 14 | 88973 | 88.876 0.16 96.08 | 18 94.28 675 686 580 | 0013 | 0.4227 | 351 012 89.65 | 8955 | 8978 89.63 6.30
14 | 13 | 88855 | 88.696 0.15 9762 | 18 95.82 675 686 1302 | 0013 | 04227 | 340 0.12 8953 | 89.37 | 89.63 89.30 7.99
13 | 12 | 88620 | 88513 0.18 9510 | 18 93.30 675 686 570 | 0.013 | 0.4227 | 3.72 0.11 89.30 | 89.19 | 89.30 89.14 5.80
12 | 11 | 88467 | 88282 0.13 9565 | 18 93.85 675 686 1428 | 0013 | 04227 | 37 0.13 89.14 | 8896 | 89.14 88.93 6.51
11 | 10 | 88257 | 88.084 0.14 96.80 | 18 95.00 675 686 1208 | 0013 | 0.4227 | 3.9 0.13 8893 | 88.76 | 8893 88.67 7.87
10 | 9 | 87996 | 86.545 130 9086 | 18 89.06 675 686 1119 | 0013 |0.4227 | 10.01 0.04 8867 | 8722 | 8867 87.14 2.19




REGIONAL MUNICIPALITY OF DURHAM

SANITARY HGL ANALYSIS
Post-Development Condition

LOCATION/ MANHOLES INVERT ELEV Ca'sclg:f‘;ed GROUND | COVER | BASEMENT C;;?Z'ni‘;tz 'f;e TOTAL| Qcap Qin/ | OBV(UIS)|0BV (DIS)| HGL(U/S)| HGL(DIS) | Freeboard
DESCRIPTION To [ From U/S D/S U/S U/S uU/S Diameter Actual Diameter | Length n' FLOW Qcap (m) (m) (m) (m) (m)
(m) (m) (m) (m) (m) (mm) (mm) (m) (cms) (m°/s)
9 | 8 | 86469 | 85962 133 9009 | 18 88.29 675 686 380 | 0.013 | 0.4227 | 10.13 0.04 87.14 | 86.64 | 87.14 85.91 2.94
Park Cres 8 | 7 | 85236 | 84.992 0.32 8937 | 18 87.57 675 686 759 | 0013 | 0.5190 | 4.97 0.10 8591 | 8567 | 8591 85.59 3.46
Easement 7 | 6 | 84919 | 81.280 2.87 89.85 | 18 88.05 675 686 127.0 | 0.013 | 0.5193 | 14.87 0.03 8559 | 8196 | 8559 81.91 4.25
Marksbury Rd 6 | 5 | 81237 | 81.048 0.27 8395 | 18 82.15 675 686 700 | 0013 | 0.5196 | 4.56 0.11 8191 | 8172 | 81.91 81.64 2.04
Easement 5 | 4 | 80963 | 77.662 247 8460 | 18 82.80 675 686 133.9 | 0.013 | 0.5196 | 13.78 0.04 8164 | 7834 | 8164 78.26 2.96
Lakecrest Dr 4 | 3 | 77580 | 77.062 0.94 81.41 1.8 79.61 675 686 58.8 | 0.013 | 0.5277 | 851 0.06 7826 | 77.74 | 7826 77.71 3.15
3 | 2 | 77032 | 75928 1.05 8052 | 18 78.72 675 686 104.3 | 0.013 | 0.5277 | 9.00 0.06 7771 | 7660 | 77.71 76.57 281
2 | 1 | 75891 74.852 0.93 7964 | 18 77.84 675 686 1131 | 0.013 | 0.5277 | 847 0.06 7657 | 7553 | 7657 75.49 3.07
1 | 19 | 74810 | 72762 1.03 7796 | 18 76.16 675 686 917 | 0.013 | 0.5277 | 8.91 0.06 7549 | 7344 | 7549 72.99 2.47
19 | 18A | 72.080 | 72.092 0.10 7620 | 18 74.40 900 914 243 | 0013 | 05277 | 6.01 0.09 7298 | 7299 | 72.99 72.99 321
18A | 18 | 72092 | 72.005 0.10 7580 | 1.8 74.00 900 914 502 | 0.013 | 0.5286 | 6.01 0.09 7299 | 7291 | 72.99 72.88 281
18 | 17 | 71.975 | 71.950 0.10 7600 | 18 74.20 900 914 250 | 0.013 | 0.6187 | 598 0.10 7288 | 7285 | 7288 72.82 313
17 | 16 | 71.921 71.843 0.10 7600 | 18 74.20 900 914 780 | 0013 | 0.6187 | 598 0.10 7282 | 7274 | 7282 72.74 3.18
16 | 15 | 71.843 | 71.760 0.10 7630 | 18 74.50 900 914 835 | 0013 | 0.6187 | 598 0.10 7274 | 7266 | 7274 72.66 356
15 | 14 | 71.760 | 71616 0.10 7670 | 18 74.90 900 914 1430 | 0.013 | 0.6187 | 6.01 0.10 7266 | 7252 | 7266 72.52 4.04
14 | 13 | 71616 | 71486 0.10 7670 | 18 76.70 900 914 130.0 | 0.013 | 0.6187 | 5.98 0.10 7252 | 7239 | 7252 72.39 418
13 | 12 | 7148 | 71.356 0.10 7680 | 18 76.80 900 914 130.0 | 0.013 | 0.6187 | 5.98 0.10 7239 | 7226 | 72.39 72.26 441
12 | 11 | 71356 | 71.233 0.10 7650 | 1.8 76.50 900 914 1235 | 0.013 | 0.6187 | 598 0.10 7226 | 7213 | 7226 72.09 424
1| 10 | 71193 | 69.949 0.18 7650 | 1.8 74.70 900 914 1122 | 0.013 | 0.6187 | 8.00 0.08 7209 | 7085 | 72.09 70.81 441
10 | 9 | 69913 | 69.782 0.15 7630 | 18 74.50 900 914 889 | 0013 | 0.6187 | 7.25 0.09 7081 | 7068 | 70.81 70.63 5.49
9 | 8 | 69732 | 69580 017 7620 | 18 74.40 900 914 915 | 0013 | 0.6187 | 7.70 0.08 7063 | 7048 | 7063 70.44 557
8 | 7 | 69540 | 69382 017 7630 | 18 74.50 900 914 66.6 | 0013 | 0.6187 | 7.84 0.08 7044 | 7028 | 7044 70.23 5.86
7 | 6 | 69.331 69.307 017 7630 | 18 74.50 900 914 14.0 | 0.013 | 0.6187 | 7.82 0.08 7023 | 7021 | 7023 7017 6.07
6 | 5 | 69.271 69.164 017 7590 | 18 74.10 900 914 14.0 | 0.013 | 0.6187 | 7.77 0.08 7047 | 7006 | 70417 70.01 573
5 | 4 | 69106 | 68.956 0.15 7580 | 18 74.00 900 914 14.0 | 0.013 | 0.6187 | 7.42 0.08 7001 | 69.86 | 70.01 69.80 579
4 | 3 | 68902 | 68811 017 7650 | 18 74.70 900 914 140 | 0013 | 0.6349 | 7.75 0.08 69.80 | 69.71 | 69.80 69.66 6.70
3 | 2 | 68761 68.706 0.10 7680 | 18 75.00 900 914 140 | 0013 | 0.6349 | 5098 0.11 69.66 | 6961 | 69.66 69.56 7.14
2 | 1 | 68657 | 68630 0.10 76.8 1.8 75 900 914 140 | 0.013 | 0.6349 | 6.04 0.11 6956 | 6953 | 69.56 0.00 7.24
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Appendix C

Water Supply Servicing




Project: 375 Pickering

Project No: 5093
Municipality: City of Pickering

Fire Protection:
Average Shopping Center Demand:
Average Residential Daily Demand:

Water Supply Calculation Total Site

10000 litres/minute
5000 L/ day / 1000m?
450 litres/capita/day

Average Daily Demand

Population / Average Da

Land Use AFr)ea(ha) Demagd (I/s))/
Residential 1096 5.71
Commercial 0.15 0.09

Total 5.80
Max Daily Demand*

Land Use PZF:::::Z?/ Peaking Factor De,\r/lnaa):u?ilil /s)
Residential 1096 2.75 15.70
Commercial 0.15 2.75 0.24

Total 15.94
Peak Hour Demand*

Land Use POA?Z:;EZ?/ Peaking Factor De'z\ﬂnf;(ngo(t;s)
Residential 1096 4.13 23.58
Commercial 0.15 4.13 0.37

Total 23.94

*Peaking factors based on MOE 2008 Drinking Water System Guidelines

Max Day + Fire

Flow

Land Use Average Day Max Hour Max Day Fire Flow [Total Flow
Demand (L/s) | Demand (L/s) Demand (L/s) (L/s) (L/s)
Total 5.80 23.94 15.94 150.00 165.94

As per City of Pickering Design Criteria for Sewers and Watermains.

Commercial Water Supply Demand assumed to be equivalent to Sanitary Demand.




FUS Fire Flow 375 Kingston Road

A = Type of Construction

Type of Construction: Cc Description

Wood Frame 1.5 (essentially all combustible)

Ordinary 1 (brick/masonry walls, combustible interior)
Non-Combustible 0.8 (unprotected metal structure, masonry/metal walls)
Fire-Resistive 0.6 (fully protected frame, roof, floors)

Construction Coefficient: 0.8

B = Largest Floor

Area:

2540

square metres (of largest floor)

C = Height (storeys)

Height: 31 Storeys

D = Fire Flow (000's)

GFA* 3,561 square metres
Construction Type 0.8

Fire Flow 10,503 L/min.

*Above ground GFA = See Architect Drawing A1-01 and Site Statistics

-> Fire Flow

11,000

L/min.

Note: FUS guide specifically states round off to 1000's

E = Occupancy Factor

Fire Hazard of Contents Charge
Non-Combustible -25%
Limited Combustible -15%
Combustible 0%
Free Burning 15%
Rapid Burning 25%
Occupancy Factor -15%
Fire Flow 9,350 L/min.
F = Sprinkler Factor

Sprinkler System Charge

n/a 0%
NFPA 13 System -30%
Fully Supervised System -50%
Sprinkler Factor: -30%

G = Exposure Factor

As per FUS, Water Supply for Public Fire Protection (2019)

Separation Maximum Charge

Oto3m 25%

3.1to 10 m 20%

10.1t020m 15%

20.1t0 30 m 10%

Over 30m 0%

Category Separation Exposed Face Area Construction Type Charge
North >30 meters 0%
West 25 meters 1-storey 32m => Length:Height Ratio > 100 Type V - Wood Frame 10%
South >30 meters 0%
East 16 meters 1-storey 15m => Length:Height Ratio = 60 Type V - Wood Frame 12%

*See attached Exposure Factor Table for detailed selection

Exposure Factor

22%

(no more than 75%)

H - Net Fire Flow Required

Charge
F + G Factors -8%
8602 L/min.
Fire Flow: 9000 L/min.

150
2378

Note: FUS guide specifically states round off to 1000's
L/s
USGPM

2021-11-05 - 5093 - Population & Demands

FUS Fire Flow (revised)

2021-12-13



FUS Exposure Table

Location:

Reference : Water Supply for Public Fire Protection, A Guide to Recommended Practice in Canada, FUS, 2019

Project:

Note:

-Type V Wood Frame Construction

-Type IV Heavy Timber Construction
-Type Il Ordinary Construction

-Type Il Noncombustible Construction
- Type | Fire Resistive Construction



375 Kingston Road

Project No. 5093

Test 1 - Durham Region

Flow Test Results of October 29, 2021

Location: Residual: PE29
Flow: PE30
Test Results
Residual Residual
Flow Pressure Flow Presure
US. GPM psi L/s kPa
0 93.2 0 643
502.3 91.2 32 629
648.5 87.3 41 602
1108 85.3 70 589

For a total required flow demand of 150 I/s
the equivalent residual pressure is

419 kPa
61 psi

For a residual pressure of 20 psi
or 140 kPa the equivalent flow is

232 L/s
3678 USGPM
3062 IGPM

1USG =3.785 litres
11G  =4.546 litres
1 psi = 6.9 kpa

Residual Pressure

700 Kpa

Rougemount Dr Hydrant Test Analysis

600 Kpa -+

500 Kpa

400 Kpa

™~

\ B Measured Data

300 Kpa

\ Extrapolated data

200 Kpa

100 Kpa

N\

0 Kpa
0l/s

T

501/s

T T T 1

100 I/s 150 1/s 200 I/s 2501/s
Flow




Appendix D

Background Reports
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Appendix E

Engineering Drawings






