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Functional Servicing Report & Design Brief
Settlers Ridge East Phase 3 & Towncentre Place

EXECUTIVE SUMMARY

This functional servicing report is prepared to support draft plan of subdivision and zoning by-
law amendment applications for two developments west of Towncentre Drive. The first
development is called Settlers Ridge East Phase 3 owned by 2215100 Ontario Inc and 2380416
Ontario Inc. The second development is called Towncentre Place and is owned by 2398513
Ontario Inc. The Towncentre Place development is situated south of SRE Ph 3 and the Raycroft
Drive extension.

Servicing for water, sanitary and storm sewer are discussed. Both developments will tie into
the existing 300mm watermain and the 375mm diameter sanitary sewer. Sufficient water
pressure is available to meet the peak hour demand and the fire flow requirements.

The stormwater management system has already been put in place for the quantity controls
required for Norbelle Creek. Storm sewer design and the individual oil-grit separator (OGS)
designs are discussed. Storm sewers will meet the design requirements and three new OGS
units are needed to achieve the water quality criteria.

As part of the new CLI process for the City of Belleville, the functional servicing report is
expanded to include a design brief summarizing the design requirements for a CLI approval.
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1 Background

Jewell Engineering (Jewell) was engaged to prepare a functional servicing report for two
developments west of Towncentre Drive. The first development is called Settlers Ridge East
Phase 3 owned by 2215100 Ontario Inc and 2380416 Ontario Inc. The second development is
called Towncentre Place and is owned by 2398513 Ontario Inc. The Towncentre Place
development is situated south of SRE and the Raycroft Drive extension (see Figure 1). Itis
expected Towncentre Place will not precede SRE.

A. Settlers Ridge East Phase 3 (SRE Ph 3) —red outline
B. Towncentre Place (Towncentre) — blue outline

Both developments are seeking draft plan of subdivision approval and a zoning by-law
amendment.

Settlers Ridge East is a wholly residential development with a mix of single-family dwellings and
townhouses. The Towncentre Place development is mostly residential with a good mix of
housing types, but also will include some component of commercial.

Google Earth %
Figure 1: Site Location

The following services have been reviewed as part of this application:

e Water Distribution System
e Sanitary Sewer System

Belleville, Ontario N 1
April 16, 2024 JEWELL
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e Storm Sewer System
e Stormwater Management (separate cover)
e Traffic Impact (separate cover)

1.1 Site Description

1.1.1 Settlers Ridge East Phase 3

The SRE Ph 3 development is immediately east of Ph 2 and abuts existing commercial lands
along Hwy 62. The site is approximately 5.8 hectares (ha) in area and slope gently to the south.

1.1.2 Towncentre Place

The site is approximately 2.6 hectares (ha) in area. The lands also slope gently to the south.
The Norbelle SWM facilities abut Towncentre Place on the south (Cell 1) and west (Cell 2).

1.2 Development

1.2.1 Settlers Ridge East Phase 3

The proposed development includes 109 residential dwelling units. See Figure 2.

Single Family Dwellings 50
Townhouse Units 59
Total Dwelling Units 109

Access will be gained from Raycroft Drive, which will be extended to connect to the intersection
of Roy Boulevard and Towncentre Drive.

1.2.2 Towncentre Place

The proposed development includes 93 residential lots and 4 commercial units. The side
development plan is shown in Figure 3.

Bungalow Townhouse Units 12
2 Storey Townhouse Units 9

Back-to-Back Townhouse Units 26
2-Unit Dwellings 6

Semi-Detached with A.D.U. (#families) 20
Mixed Use Bldg 20
Total Dwelling Units 93

The access will be gained from the extension of Raycroft Drive and Towncentre Drive.

Belleville, Ontario - 2
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TOWNCENTRE PLACE - CONCEPT

PART 5, REGISTERED PLAN 21R-25429,
PART OF PART 9,

REGISTERED PLAN 21R-11926

PART OF LOT 3, CONCESSION 3

(FORMERLY THURLOW TOWNSHIP)
CITY OF BELLEVILLE

COUNTY OF HASTINGS

LAND USE PROPOSED
CONCEPT

7.3m (MIN.) BUNGALOW TOWNHOUSE 12

o = 0o
— (FCOTPRINT 9(3sq.m.) = i
i . COMVERCIAL y 5.5m (MIN) 2 STOREY TOWNHOUSE 9
4 B B \ = 12.0m (MIN) TWO-UNIT DWELLING 6
' S  — L ] ‘ ‘ 1AM {WIN) SEMI-DETACHED DWELLING WITH ADU. 20
P >

8.9m (N} BACK-TO-BACK TOWNHOUSES 26
3 STCREY MIX USE BUILDING 20
6.0m SERVICE EASEMENT

<" 20.0m ROAD MUNICIPAL ROAD ALLOWANCE
SITE TOTAL 93

SCALE =1:750 METRIC DATE: MARCH 6. 2024

| ¢z 0 m  m

Figure 3: Towncentre Place Concept Plan

1.3 Soils and Hydrogeology

A hydrogeological study was conducted by Cambium between 2020 and 2022. They advanced
16 test pits and 16 boreholes to understand the groundwater, soils and bedrock conditions.
Automated loggers were ouftfitted into three monitoring wells for a period of one year to
supplement field observations of groundwater conditions. Cambium determined that the
water table elevations fluctuated 1.5m to 2m during the season and reached as high as 0.25m
from ground surface in one location.

Bedrock was encountered in all boreholes between 1 and 4 metres below ground surface.

Soils were generally silty sands. These are generally well-drained soils that do not present any
particular design concerns for the construction, operation and maintenance of underground
municipal infrastructure.

During the construction season, low groundwater conditions are expected and no dewatering
will be required. Design of sewers has considered the high ground water conditions. The soils
report did not indicate the presence of any highly frost susceptible soils. Reference was also
made to Climate Atlas and the Freezing Degree Days for Belleville is at 500 and trending
downward, indicating frost straps will not be needed.

Belleville, Ontario -
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2 Water Distribution System

New PVC watermains are proposed to service SRE Ph 3 and Towncentre. The watermains will
be constructed within new 20 m rights-of-way that will be deeded to the City.

Jewell received the EPAnet water model from the City for use in this design. The model was
recently updated by GHD in 2019. The updated model contains all watermains constructed up
to and including 2018. For the complete update, see GHD’s memorandum EPANET 2.0 Water
Model Update for 2016, 2017, and 2018, dated May 13, 2020 (2020 EPAnet Memo). Base
demand in the GHD Model A is understood as the Maximum Day Demand.

Jewell updated the model to reflect all completed construction within Settlers Ridge.

2.1 Existing Conditions

A 300 mm watermain along Raycroft Drive/Roy Boulevard to Highway 62 was constructed
during SRE Ph 2. Two hundred (200 mm) stubs for SRE Ph 3 and Towncentre were included.

2.2 Design Criteria

The watermain design criteria used are based on the City of Belleville and MECP guidelines,
which are summarized below:

e Minimum Watermain Diameter Size: 200 mm

e Average Residential Daily Demand: 350 L/d*cap

e Average Commercial Daily Demand: 2,500 L/d*sg. m

e Maximum Day plus Fire Flow Demand Pressure Minimum: 20 psi

e Peak Hour Demand Pressure Minimum: 50 psi

e Peak Hour Demand Pressure Maximum: 80 psi

e Maximum Pressure: 100 psi

e Test Pressure: 200 psi

e Maximum Velocity: 3.0m/s

e Friction Factor: 110 (200mm-250mm)

e  Minimum Depth of Watermain: 1.8m

e Maximum Depth of Watermain: 25m

e Minimum Horizontal Separation: 3.0m

e Minimum Vertical Separation: 0.5m

e Fire Hydrant Spacing: 90 m—-180m
Belleville, Ontario - 5
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2.3 Scenarios

Jewell completed a model evaluation for two development scenarios and reported the results
for Peak Hour and Max Day + Fire Flow calculations during the hour specified in the 2020
EPAnet Memo, see Table 1.

Table 1: Table 10 City Models and Hours to Use for Each Demand Scenario Excerpt
(2020 EPAnet Memo, pg. 29)

Flow Scenario to be Evaluated City Model Hour to be Analyzed
Peak Hour Flow (PHF) Model A 11:00 AM —12:00 PM
Max Day Flow + Fire Demand (MDF + Fire) Model A 7:00 AM - 8:00 AM

The development scenarios are as follows (Figure 4):

1. Existing Conditions + Settlers Ridge East Phase 3
2. Existing Conditions + Settlers Ridge East Phase 3 + Towncentre Place

J19

L22

Figure 4: Settlers Ridge East Phase 3 + Towncentre Place — Water Model Layout

2.4 Water Demand Calculations

2.4.1 Settlers Ridge East Phase 3

Base demand for SRE Ph 3 was calculated using the method described in the 2020 EPAnet
Memo. Jewell applied a conservative assumption of 3 persons per proposed dwelling unit.

Belleville, Ontario -
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The average residential daily demand (350 L/d*cap) was multiplied by the number of people
per unit (3 people/unit) and the number of units. The resulting demand was then multiplied by
a factor of 1.8 (this is equivalent to Table 3-1, Design Guidelines for Drinking-Water System:s,
MOE) system-wide maximum day peaking factor. The maximum day demand was then
multiplied by a 0.955 system-wide correction factor to calculate the development’s base
demand. The base demand is then divided equally amongst all the nodes within the
development. See Table 2 below for the calculations.

Table 2: Settlers Ridge East Phase 3 — Residential Demand Calculations

Population System-wide Maximum Day Factor
109 units * 3 persons/unit 1.32L/s%1.8
= 327 persons = 2.38L/s
Average Demand System-wide Correction Factor
350L/d - cap * 327 persons 2.38L/s *0.955
= 114,450L/d =2.28L/s
=132L/s
Base Demand Applied to Junction
2.28L/s
6 junctions
= 0.38L/s - junction

All junctions analyzed within the development use Demand Pattern 2 (medium density
residential, 13 units/ha), see Figure 5. Time 0 hour (h) is 12:00 AM.

Demand Pattern 2
Medium Density Residential (13 units/ha)
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Figure 5: Settlers Ridge East Phase 3 — Design Pattern 2
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2.4.2 Towncentre Place

Base demand for Towncentre was calculated using the method described in the 2020 EPAnet
Memo.

The average residential daily demand (350 L/d*cap) was multiplied by the number of people
per unit (3 people/unit) and the number of units. The resulting demand was then multiplied by
a factor of 1.8 (this is equivalent to Table 3-1, Design Guidelines for Drinking-Water Systems,
MOE) system-wide maximum day peaking factor. The maximum day demand was then
multiplied by a 0.955 system-wide correction factor to calculate the development’s residential
base demand. The base demand is then divided equally amongst all the nodes within the
development. See Table 3 below for the calculations.

Table 3: Towncentre Place — Residential Demand Calculations

Population System-wide Maximum Day Factor
93 units * 3 persons/unit 1.13L/s*1.8
= 279 persons =2.03L/s
Average Demand System-wide Correction Factor
350L/d - cap * 279 persons 2.03L/s *0.955

=97,650L/d =194L/s

=1.13L/s

Base Demand Applied to Junction
1.94L/s
5 junctions

= 0.40L/s - junction

The average commercial daily demand (19 cu. m/d*ha) was multiplied by the floor area. The
resulting demand was then multiplied by a factor of 1.8 (this is equivalent to Table 3-1, Design
Guidelines for Drinking-Water Systems, MOE) system-wide maximum day peaking factor. The
maximum day demand was then multiplied by a 0.955 system-wide correction factor to
calculate the development’s commercial base demand. The base demand is then applied to the
nearest junction. See Table 4 below for the calculations.

Table 4: Towncentre Place — Commercial Demand Calculations

Floor Area System-wide Maximum Day Factor
4 units * 228.25 sq.m 0.02L/s*1.8
=913sq.m =0.04L/s
= 0.09 ha
Average Demand System-wide Correction Factor
19 cu.m/d - ha * 0.09 ha 0.04L/s % 0.955
=1.71cu.m/d =0.03L/s
=0.02L/s
Base Demand Applied to Junction J15
0.03L/s
Belleville, Ontario - 8
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All residential junctions analyzed within the development use Demand Pattern 2 (medium
density residential, 13 units/ha), see Figure 6. Time 0 hour (h) is 12:00 AM.

Demand Pattern 2
Medium Density Residential (13 units/ha)
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Figure 6: Towncentre Place — Design Pattern 2

The commercial junction analyzed within the development use Demand Pattern 4 (commercial),
see Figure 7. Time 0 hour (h) is 12:00 AM.
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Figure 7: Towncentre Place — Design Pattern 4
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2.5 Peak Hour Flow

Peak Hour is reported at the 11:00 AM time step.

Jewell reviewed the modelled representation of Peak Hour Demand. The Peak Hour demand is
calculated by multiplying the Base Demand, as calculated previously, by the peaking factor for
the 11:00 AM to 12:00 PM period, which is 1.61 for residential and 1.90 for commercial.

The resulting peak hour factors are as follows:

Residential 1.8 0.955x1.61 =2.77
Commercial 1.8 ¥ 0.955 % 1.90 = 3.27

The peak hour factor recommended by MOE is 2.70; therefore, the modelled peak hour
demand is remarkably close to the demand that would be calculated using the MOE Table 3-1.

2.6 Max Day Flow

Max Day is reported at the 7:00 AM time step.

Jewell reviewed the modelled representation of Max Day Demand. The Max Day demand is
calculated by multiplying the Base Demand, as calculated previously, by the peaking factor for
the 7:00 AM to 8:00 AM period, which is 1.70 for residential and 0.30 for commercial.

The resulting max day factors are as follows:

Residential 1.8 * 0.955 % 1.70 = 2.92
Commercial 1.8 * 0.955 % 0.30 = 0.52

The maximum day factor recommended by MOE is 1.80; therefore, the modelled Max Day flow
is conservative.

2.7 Fire Flow

A fire flow of 167 L/s (10,000 L/min) was calculated as the residential and commercial fire flow
requirement for both developments, taken from GHD’s memorandum Barkema Subdivision
Water Network Modelling, dated February 21, 2018 (2018 EPAnet Memo). However, the 2020
EPAnet Memo states the following:

e “Model A (MDF) may underestimate flow distributed to Pressure Zone 2 by 30% (7.5
L/s). Modelled results in Pressure Zone 2 should consider this uncertainty. At minimum,
7.5 L/s should be added to any fire flow requirements in Pressure Zone 2 to evaluate the
fire flow protection capacity of the system.” (2020 EPAnet Memo, pg. 29)

Therefore, a total residential fire flow requirement of 174.5 L/s (10,470 L/min) is applied.

Belleville, Ontario - 10
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Also, to ensure the proper pumps at the Adam Street BPS were on during a fire flow event,
Jewell changed Rules 29 and 30 to a clock hour-based trigger per the recommendations in the
2020 EPAnet Memo. The 2020 EPAnet Memo notes that “in some instances, the lag pump and
the duty pump may need to be opened and closed respectively using rule-based controls (by
clock hour) during emergency flow conditions to simulate the most probable operating
conditions.”

2.8 Hydraulic Evaluation

2.8.1 Settlers Ridge East Phase 3
The results for SRE Ph 3 can be found in Table 5. The new pipes are to be 250 mm diameter.

Table 5: Settlers Ridge East Phase 3 — Water Model Results

Junction Properties - Settlers Ridge East Phase 3
Junction | Elevation Base Peaking Peak Hour Max Day + Fire Flow @ J19
ID Demand Pattern Demand Pressure Pressure Demand Pressure Pressure
(m) (L/s) (L/s) (m) (psi) (L/s) (m) (psi)
J9 111.0 0.00 N/A 0.00 31.94 () 454 0.00 23.06 () 328
J13 111.7 0.36 2 0.57 31.22 () 444 0.60 19.90 () 283
J14 111.7 0.38 2 0.61 31.22 () 444 0.65 19.62 () 279
J15 111.3 0.38 2 0.61 31.65 -Z:} 45.0 0.65 20.07 () 285
J16 110.2 0.00 N/A 0.00 3272 () 465 0.00 21.53 () 306
J17 111.7 0.38 2 0.61 31.22 () 44.4 0.65 1751 () 249
J18 112.0 0.38 2 0.61 3088 () 439 0.65 1524 () 21.7
J19 111.8 0.38 2 0.61 31.10 () 44.2 175.15 14.43 () 205
J20 111.6 0.38 2 0.61 3132 () 445 0.65 17.09 () 243

The resultant pressures are greater than the minimum requirement; therefore, there is
sufficient pressure and flow for SRE Phase 3 with a 250 mm loop from Raycroft Drive.

2.8.2 Towncentre Place
The results for Towncentre can be found in Table 6. The new pipes are to be 250 mm diameter.

A dead-end service from Raycroft Drive was initially investigated, but there was insufficient
pressure during Max Day + Fire Flow scenario. With a 250 mm loop through Red Fox Lane and
Towncentre Drive the resultant pressures are greater than the minimum requirement;
therefore, there is sufficient pressure and flow for Towncentre with a 250 mm loop from
Raycroft Drive. Refer to Table 6 for scenario results.

Belleville, Ontario - 11
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Table 6: Towncentre Place — Water Model Results

Junction Properties - Towncentre Place
Junction | Elevation Base Peaking Peak Hour Max Day + Fire Flow @ J21
ID Demand Pattern Demand Pressure Pressure | Demand Pressure Pressure
(m) (L/s) (L/s) (m) (psi) (L/s) (m) (psi)
J9 111.0 0.00 N/A 0.00 30.59 -2:} 435 0.00 22.69 -:::::- 32.3
J13 111.7 0.36 2 0.57 29.87 ':_:1 42.5 0.60 19.67 -2:_::2- 28.0
J14 111.7 0.78 2 1.26 29.87 ) 425 1.33 19.40 () 27.6
J15 111.3 0.78 2 1.26 30.30 () 43.1 1.33 19.89 () 283
J16 110.2 0.03 4 0.06 31.37 () 446 0.01 21.02 () 299
J17 111.7 0.38 2 0.61 29.87 ) 425 0.65 19.40 ) 276
J18 112.0 0.38 2 0.61 29.53 () 42.0 0.65 19.07 () 271
J19 111.8 0.38 2 0.61 29.75 ) 423 0.65 19.30 ) 274
120 111.6 0.38 2 0.61 2997 () 426 0.65 1954 () 27.8
J21 110.9 0.40 2 0.64 30.65 -ﬁ:} 43.6 175.18 1730 () 246
122 109.5 0.40 2 0.64 3210 () 45.6 0.68 2030 () 289

2.9 Transient Pressure

The transient pressure is checked assuming a column of water flowing at 0.6 m/s is abruptly
stopped. Transient flows are estimated using the water hammer equation:

Where:
P _ aV a = speed of pressure wave = 4860 ft/s
additional ™3 31g V = velocity in pipe(ft/s)

g = acceleration due to gravity = 32 ft/s?

Given that velocity equals 0.6 m/s (1.97 ft/s), the additional pressure equals 129.5 psi. Total
pressure is the additional pressure due to water hammer plus the static pressure, which is 50
psi. This is less than the 235-psi maximum rated pressure of the DR18 pipes. Therefore, the
250 mm DR18 pipes are sufficient for the application. See below for full calculations.

Additional Pressure Total Pressure
P — av Piotar = Paaditionar T Pstatic
additional = 5379 4 Piotar = 129.5 psi + 50 psi
(4860 ft/s)(1.97 ft/s) , Piotar = 179.5 psi
Paaaitionat = 2.31(32 ft/s2) = 129.5 psi
Conclusion

Piorar < 235 psi (maximum rated pressure, DR18 pipe)
Piotar = 179.5 psi < 235 psi
= 250mm DR18 pipes are sufficient

Restraints must be provided per the manufacturers and the City’s specifications.

Belleville, Ontario -
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2.10 Watermain Items

The City of Belleville standard watermain notes are included on the engineering drawings and
will be carried through to the Approved for Construction drawings. A summary of item
specifications is listed below.

2.10.1 Pipe Material

All watermain pipe 100 mm to 300 mm in diameter shall be PVC DR18 (or lower) and be
manufactured in accordance with AWWA C900 and certified to NSF/ANSI 61 and to CSA B137.3.

The pressure class of all pipes shall be a minimum of 235 psi.
2.10.2 Water Services

Water services should be installed at locations shown on the engineering drawings. They shall
terminate 0.15 m outside the property line within the right-of-way. The service is to be
controlled by a curb stop that shall be installed a minimum of 500 mm away from the driveway
location. All water services conform to the city standards.

Per the City of Belleville standards, each dwelling unit shall have a minimum equivalent service
size of 19mm. A 2-unit dwelling must have a 25mm service. Multi-unit dwellings must be sized
to convey the water flow of a 19mm service. Since there is a provincial directive to increase
opportunities for second units, all service sets will be increased in size to a minimum of 25mm.

Water service minimum sizes shall be as follows:

e Single Family Dwelling: 25 mm (17)
e Semi-detached Dwelling (per unit): 25 mm (1”)
e Townhouse Dwelling (per unit): 25 mm (1”)
e 2-Unit Dwelling: 25 mm (1”)
e 8-Unit Dwelling: 30mm
e 10-Unit Dwelling: 30mm

2.10.3 Fire Hydrants

Hydrants should be installed at locations agreed through consultation with the City during the
review process. The City of Belleville standard for fire hydrant spacing requires no greater
separation between hydrants than 180m for single family residential developments and 90m
for towns and multi-units. There is no gradation when a mix of unit types is provided.
Therefore, all hydrants are spaced no greater than 90m apart.

Hydrants shall conform to AWWA Standard C502: Dry Barrrel Fire Hydrants.

If the drain hole is within or below the ground water table, the hole is to be plugged. High
water table is expected at the two sites and therefore the holes will be plugged.

Belleville, Ontario - 13
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2.10.4 Valves

Valves shall be installed at each intersection (2 at a ‘T’, 3 at a ‘X’) and at minimum separations
as requested by the City during detailed design. This standard has been applied.

All valves conform to AWWA standards.

2.10.5 Chambers

There are no chambers proposed in this development.
2.10.6 Depth

All watermain shall be a minimum of 1.8 m in depth. Watermains will all be placed 1.8m below
top of road.

2.10.7 Dead Ends

All locations where a watermain terminates (temporary or permanent) a plug and blow off shall
be installed.

No watermain dead ends are proposed. All mains will be looped.
2.10.8 Restraints

All joints (at fittings, hydrants, valves and bends greater than 11.25°) shall be mechanically
restrained.

2.10.9 Nitrile Gasket Seals

Nitrile gaskets shall be used for watermains buried in soil with or with the potential for
hydrocarbon contamination. Nitrile gaskets shall conform to AWWA standards.

There is no known soil contamination on the subject lands and nitrile gaskets are not proposed.

Belleville, Ontario - 14
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3 Sanitary Sewer System

The sanitary sewer system for the two developments will be constructed as an extension to the
existing 375mm sewer provided in Phase 2 of SRE. The 375 mm PVC gravity sewer in Ph 2 will
be extended along Raycroft Drive and will be reduced to 300mm at the east intersection of
Cousins Crescent. Also, two new 200 mm PVC sewer mains are proposed to service SRE Ph 3
and Towncentre. The sewer mains will be constructed within new 20 m rights-of-way that will
be deeded to the City. See Figure 8 for the sanitary sewer network.

None of the works discussed below are located within a source protection area and do not pose
a significant drinking water threat and require no mitigation measures. The entirety of the
Belleville serviced area is within a highly vulnerable aquifer. No specific policies require any
additional protective measures to be employed.

The site is not flood susceptible.

Due to the high water table conditions, care should be taken during construction such that all
connections are well sealed. A product such as Riser Wrap will be placed around all manhole
joints. Pipe connections to the manholes will be made using boot connections.

Since the area will be filled to bring the lands well above the groundwater table and no special
measures are required to resist uplift pressures.

The project is not subject to Section 16 of the EAA.

3.1 Existing Conditions

A 375 mm gravity sewer exists on Raycroft Drive with a 300 mm stub going east and two 200
mm stubs going north and south to service SRE Ph 3 and Towncentre. This maintenance hole
needs to be relocated to the west by about 2 m to align with the centreline of the new road
connections.

The gravity sewer throughout the Settlers Ridge development ultimately drains to the syphon
that crosses Highway 401, which conveys sewage to the wastewater treatment plant that
outlets into the Bay of Quinte.

The gravity system north of the Highway 401 has been studied by GGG in 2015 for the City and
also by Jewell in 2022 for the Black Bear Ridge Development. Capacity exists to the Hwy 401
crossing.

1 Servicing Feasibility Review, Black Bear Ridge Development February 28, 2022
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3.2 Design Criteria

The sanitary design criteria used are based on the City of Belleville ECA design criteria,
engineering standards, MECP guidelines, and MECP F-6-1, which are summarized below.

e Minimum Sewer Diameter: 200 mm

e Pipe Capacity Equation: Manning’s

e Minimum Roughness Coefficient (Manning’s n): 0.013

e Minimum Full Flow Velocity: 0.6 m/s

e Maximum Full Flow Velocity: 3.0m/s

e Extraneous Flow Allowance: 0.28 L/s*ha

e Average Daily Residential Flow: 350 L/d*cap

e Population Factors:
o Single Family: 3.0 persons/unit
o Townhome: 3.0 persons/unit
o Apartment: 3.0 persons/unit

e Peak Flows:
o Commercial: 1.05 L/s*ha

e Residential Peak Factor: Harmon Formula
o Minimum: 2.00

e Maximum Pipe Usage 80%

e Horizontal Separation from Watermain 2.5m (minimum)

e Vertical Separation from Watermain 0.5m (minimum)

The rationale for the selection of the above factors is they are all either municipally or
provincially specified.

3.3 Pipe Design

Pipes are sized using the standard Sanitary Sewer Design Sheet enclosed as Table 7.

Residential flows are determined by multiplying the number of residential units by number of
residents per unit and the per capita daily flow. Peak flows are found using the Harmon
Peaking Formula (see Table 7). The Harmon Peaking formula adjusts the peak flow factor based
on population served at each pipe length. Extraneous flows (I&I) are calculated by multiplying
the City’s standard rate of 0.28L/s/ha by the contributing area.

Commercial flows are determined using the standard flow rate of 1.05L/s/ha including
extraneous flows. The total peak flow is found by an arithmetic sum:

Equation 1: Calculation of Peak Sanitary Flows

Peak Design Flow (Qq) = Peak Population Flow (Q,) + Peak Extraneous Flow (Q))
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Pipe capacity is solved using Manning’s Equation (see Section 4.4).

For pipes flowing partially full, flow depths and pipe capacities are resolved using MTO Chart
2.30.

Greater detail for the calculations can be found directly on the Sanitary Sewer Design Sheet
(Table 7).

3.3.1 Settlers Ridge East Phase 3
SRE Ph 3 will drain to a 375 mm PVC gravity sanitary sewer on Raycroft Drive.

Sewers on the east side of the development have been designed to accommodate future
commercial development to the north along Highway 62. Therefore, the sewer main on the
east side of Cousins Crescent are 300 mm with a minimum slope of 0.4% and all other sewer
mains are 200 mm with a minimum slope of 0.4%. On Raycroft Drive, a 375 mm sewer main is
to be extended to the east Cousins Crescent intersection where it will decrease to a 300 mm
sewer main that continues 19m to the east.

3.3.2 Towncentre Place

A gravity system has been designed through the development draining to the existing 375mm
PVC sewer main on Raycroft Drive.

The new sewer mains are to be 250 mm with a minimum slope of 0.28% to allow for maximum
available cover.

3.3.3 Pipe Materials

All sanitary sewer pipes will be PVC DR35. This conforms with OPSS 1841. Pipe Joints will be
bell and spigot style with a PVC compression gasket. No restraints are required.

The Manning’s n for PVC is published by manufacturers as 0.10. As required by the Design
Guidelines, a value of 0.013 was used that is representative of a rougher surface, which adds
conservatism to the calculations.

3.3.4 Bury Depth

The maximum bury depth for DR35 PVC is 10.8m for trench installation and 6.5m for
embankment installation per OPSD 806.040 and all pipes will conform.

DR35 PVC is the industry standard and conforms to the pipe strength requirements and safety
factors for OPSS 1841. Minimum depth of cover for frost protection would be 1.2m for the
Quinte Region (0.B.C.). OPSD 3090.010 indicates the frost depth for Quinte Region is 1.4m to
1.5m. Pipes should then have a minimum cover of 1.5m before requiring additional frost
protection measures. Sanitary sewers at SA14 will require additional frost protection per OPSD
1109.030 at a rate of 50mm per 300mm of cover deficit.
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Sewer mains are buried to a depth that allows for laterals to be positioned with inverts a
minimum of 2.2m at the property line.

3.3.5 Syphon

No syphons are proposed.

3.3.6 Foundation Drainage

Foundation drains will not be connected to the sanitary system.
3.3.7 Pipe Size

The minimum allowable sewer size is 200mm. All sewers will be 200mm or greater. Sewers
discharge into downstream sewer pipes that are equal or larger in size. At changes in pipe
sizes, obverts were matched or at a minimum the 80% diameters were matched.

3.3.8 Flow Velocity

All velocities are within 0.6m/s and 3m/s and there is no concern for deposition, scour or long
residence times.

3.3.9 Alignment

Sewers connect at maintenance hole with right or obtuse angles thereby satisfying the design
requirements.

3.3.10 By-Pass / Surcharge

No by-pass is required. The system is designed using the maximum expected peak flows and
retains a minimum 20% reserve capacity. Surcharge of the system is not likely and impacts to
basements are not expected.

3.3.11 Separation from Drinking Water

No sewers are proposed within 15m of a drinking water facility. There are no drinking water
facilities within 60m of the development area. Sewers are separated from watermains by 2.5m
horizontal separation of outside edge of pipes and 0.5m separation vertically.

3.3.12 Laterals

Laterals will be 125mm or 150mm PVC DR28 as described in the engineering drawings.
Connections will be made using a manufactured Tee. Risers for sewers greater than 4m bury
depth will use long sweep elbows connecting to the main at an angle no greater than 45
degrees. Lateral slopes are set to 2%.
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3.4 Sanitary Trunk Sewer

The Greer Galloway Group (GGG) completed a servicing study of the area north of Highway 401
in February 2014. This study shows a 375 mm sanitary sewer crossing Highway 62 from a
future extension of Mineral Road. However, Settlers Ridge constructed a trunk sewer along
Hampton Ridge Drive that continues along Maitland Drive and Millennium Parkway to service
the lands west of Highway 62. A 375 mm sewer was extended from this trunk sewer through
SRE Ph 1 & 2, which will be extended further to service SRE Ph 3 and Towncentre. The GGG
study can be found in Appendix A.

3.5 Water Pollution Control Plant Capacity

The City provided the preliminary uncommitted capacity of the pollution control plant. There is
an approximate capacity of 13,250 m3/d available and the two developments would create
volume of 355 m3/d; therefore, there is capacity for the developments. The expansion to the
Belleville sanitary sewer system is anticipated by the City and by the allocation of the
uncommitted capacity the City anticipates no by-pass concerns.

A full breakdown of the plant capacity can be found in Appendix B.

3.6 Maintenance Holes

All maintenance holes are to be designed per the latest OPSDs and conform to all required
guidelines, such as: Occupational Health and Safety Act, MOL Confined Space Guidelines, Fire
Protection and Prevention Act.

3.6.1 Size

Sanitary maintenance holes are 1200 mm in diameter. This is the minimum size for the pipe
375mm maximum pipe sizes and connection geometry. Maximum hole sizes were selected
with reference to OPSD 701.021 and Forterra drawing C1.

3.6.2 Access and Safety

Maintenance holes access steps will conform to OPSD 405.010, which will facilitate safe access
for operational maintenance.

No safety platforms are required since all structure heights are less than 5m (refer to the
structure tables in the Pipe and Structure drawings).

3.6.3 Sealing

Maintenance hole seals will conform to OPSS 1351. Additional seals are specified using Blue
Skin or Riser Wrap.
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3.6.4 Flow Accommodation
No drop structures are needed at any of the maintenance holes for either development.
All sanitary maintenance holes are to be benched. Benching will conform to OPSD 701.021.

Inverts are calculated such that all outgoing pipes are 3cm lower than incoming pipes when
pipes are 180 degrees apart and 6¢cm lower than incoming pipes when pipes are 90 degrees
apart.

3.6.5 Spacing

Maintenance hole spacing is specified by MECP 2008 Design Guidelines which require spacing
to be no greater than 120m for pipes sizes up to 375mm, 150m for pipes from 450mm to
750mm and up to 185m spacing for pipes larger than 750mm. All pipes are 375 mm or less and
therefore maximum allowable spacing is 120m. Maintenance hole spacing is interpreted on the
Pipe and Structure drawings for the pipe lengths. All pipe lengths are measured centre to
centre of maintenance holes and the pipe lengths are all below the 120m maximum
permissible.

3.6.6 Accommodation for Phasing

Phase 3 is the last sanitary sewer extension planned for the subdivision. SA3 is placed for
possible future extension by others. For the Towncentre Development, SA14 has been placed
at the intersection of Red Fox Lane and Towncentre Drive for potential connection for existing
commercial developments.

Connection to the previous phase was planned with the standard pipe invert differences
ensuring smooth flow transition to the existing system.

3.6.7 Grading

Sanitary maintenance holes are typically placed at the centreline of the road, which is the high
point of the cross-section. This will reduce surface infiltration into the maintenance holes.

3.6.8 Corrosion Protection

There is no indication of the presence of contaminated soils or groundwater and therefore no
corrosion protection measures are required.

3.6.9 Rehabilitation
Not required.
3.6.10 Stream Crossing

Not required.
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3.6.11 Aerial Crossing

Not required.

3.6.12 Alternative Sewer Systems

Not required.

3.6.13 Challenging Conditions

The sewers follow typical installations procedures and standard installations.

3.7 Testing

Low pressure testing of the pipes and maintenance holes will be completed according to
OPSS.MUNI 410. CCTV inspections will be completed according to OPSS 4009.

3.8 Sanitary Sewer Summary

The sewer design satisfies the MECP Design Criteria and guidelines and City of Belleville
standards and will not cause any adverse effects.

Design flow calculations and pipe sizing are provided in the sanitary sewer design sheet, Table
7. According to the sanitary sewer design sheet, the following conclusions were made:

Maximum q/Q ratio within the developments was found to be 62.4%.

Peak design flow was found to be 45.6 L/s.

Maximum full flow velocity was found to be 0.87 m/s, which is less than the maximum
allowable of 3.00 m/s.

Minimum full flow velocity of 0.6 m/s was achieved in all proposed sections.

Sewer laterals will be 125mm or 150mm DR28, and the mains will be DR35.

The following sanitary sewer mains are proposed to be constructed:

Raycroft Drive (Settlers Ridge East Phase 3)
o 88.5 metres of 375 mm diameter DR35 PVC
o 19.0 metres of 300 mm diameter DR35 PVC
Cousins Crescent (Settlers Ridge East Phase 3)
o 327.6 metres of 200 mm diameter DR35 PVC
o 267.5 metres of 300 mm diameter DR35 PVC
Red Fox Lane (Towncentre Place)
o 251.7 metres of 250 mm diameter DR35 PVC

The following sanitary sewer laterals are proposed to be constructed:

Belleville, Ontario -
April 16, 2024 JEWELL
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e Raycroft Drive
o 150 mm diameter DR28 PVC (commercial/residential)
e Cousins Crescent (Settlers Ridge East Phase 3)
o 125 mm diameter DR28 PVC
e Red Fox Lane
o 125 mm diameter DR28 PVC
o 150 mm diameter DR28 PVC (2 family dwellings, stacked townhomes)

Pipe joints to be bell and spigot. Maintenance holes to be outfitted with boot gaskets for PVC
pipes.

Belleville, Ontario -
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Figure 8: Sanitary Sewer Catchment
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Table 7: Sanitary Sewer Design Sheet

SANITARY SEWER DESIGN SHEET
Peak Design Flow Calculation Commercial Flows Pipe Capacity by Manning's Equation
Peak Design Flow (Qq) = Peak Population Flow (Q,) + Peak Extraneous Flow (Q;) Commercial Flows 1.05 L/s*ha Where: Check
Qu=0p+0; Where: Peaking Factor Included 0= lARZ/351/Z A Area of pipe in m?
0, = PgM q Average daily per capita flow 350 L/d*cap n R Hydraulic radius =a/p Qq < 0.8 (Pipe Capacity)
P 86.4 | Unit of peak extraneous flow 0.28 L/s*ha Residential Flows P Wetted perimeter 06<V <30
Qi=1A M Harmon peaking factor (min =2) Population Density 3.0 cap/unit S Slope (m/m)
M=1+ 14 P Population in 1000's n Manning's friction coef. use Actual Vifd:D< 0.3
4++/P A Area in hectares (ha)
LOCATION PEAK FLOW CALCULATION SEWER DATA
VELOUTITY
RESIDENTIAL RESID. COMMERCIAL COMM. DESIGN GRADE | CAPACITY ACTUAL
DOWNSTREA POP. FLOW PEAK EX. PIPE FULLFLOW| RATIO &
UPSTREAM INDIVIDUAL CUMULATIVE PEAKING | INDIVIDUAL |CUMULATIVE FLOW FLOW LENGTH | PIPESIZE n= VELOCITY % FULL
CATCHMENT STREET MANHOLE M AREA (A AREA (A FACTOR AREA (A AREA (A MATERIAL | USEm/m 0.013 VELOCITY d:D ATQd CAPACITY
MANHOLE UNITS POP. () POP. (A) (A) (A) Q Q & Q ) CHECK
(ha) (ha) (M) (ha) (ha) (L/s) (L/s) (L/s (L/s) (m) (mm) (%) (L/s) (m/s) (m/s) a/Q
13 Red Fox Ln SA14 SA13 16 48.0 0.66 48.0 0.66 4.32 0.00 0.8 0.0 0.2 1.0 65.5 250 PVC 0.28% 31.47 0.64 0.12 0.64 OK 3.3%
12 Red Fox Ln SA13 SA12 30 90.0 0.83 138.0 1.49 4.20 0.00 2.3 0.0 0.4 2.8 65.5 250 PVC 0.28% 31.47 0.64 0.20 0.64 OK 8.8%
11 Red Fox Ln SA12 SA11 11 33.0 0.40 171.0 1.89 4.17 0.00 2.9 0.0 0.5 3.4 71.9 250 PVC 0.28% 31.47 0.64 0.22 0.64 OK 10.9%
10 Red Fox Ln SA11 SA1 12 36.0 0.50 207.0 2.39 4.14 0.00 3.5 0.0 0.7 4.1 48.8 250 PVC 0.28% 31.47 0.64 0.24 0.64 OK 13.2%
EXT B Park CAPB SA10 0.0 0.0 0.00 4.50 32.22 32.22 0.0 33.8 0.0 33.8 10.7 300 PVC 0.40% 61.16 0.87 0.53 0.87 OK 55.3%
1 Cousins Cres SA6-E SA10 12 36.0 1.00 36.0 1.00 4.34 0.00 0.6 0.0 0.3 0.9 75.2 200 PVC 0.40% 20.74 0.66 0.14 0.66 OK 4.4%
Cousins Cres SA10 SA9 0.0 36.0 1.00 4.34 32.22 0.6 33.8 0.3 34.7 12.1 300 PVC 0.40% 61.16 0.87 0.54 0.87 OK 56.8%
2 Cousins Cres SA9 SA8 19 57.0 0.87 93.0 1.87 4.25 32.22 1.6 33.8 0.5 36.0 94.5 300 PVC 0.40% 61.16 0.87 0.55 0.87 OK 58.8%
3 Cousins Cres SA8 SA7 20 60.0 0.82 153.0 2.69 4.19 32.22 2.6 33.8 0.8 37.2 88.8 300 PVC 0.40% 61.16 0.87 0.56 0.87 OK 60.8%
4 Cousins Cres SA7 SA2 16 48.0 0.77 201.0 3.46 4.15 32.22 3.4 33.8 1.0 38.2 72.1 300 PVC 0.40% 61.16 0.87 0.57 0.87 OK 62.4%
5 Cousins Cres SA6-S SAS5 10 30.0 0.54 30.0 0.54 4.35 0.00 0.5 0.0 0.2 0.7 74.8 200 PVC 0.40% 20.74 0.66 0.12 0.66 OK 3.3%
6 Cousins Cres SA5 SA4 19 57.0 0.95 87.0 1.49 4.26 0.00 1.5 0.0 0.4 1.9 98.8 200 PVC 0.40% 20.74 0.66 0.20 0.66 OK 9.2%
7 Cousins Cres SA4 SAl 13 39.0 0.73 126.0 2.22 4.21 0.00 2.2 0.0 0.6 2.8 78.8 200 PVC 0.40% 20.74 0.66 0.24 0.66 OK 13.4%
9 Raycroft Dr SA3 SA2 8 24.0 0.28 24.0 0.28 4.37 0.05 0.05 0.4 0.1 0.1 0.6 39.0 300 PVC 0.30% 52.97 0.75 0.06 0.75 OK 1.0%
8 Raycroft Dr SA2 SA1 8 24.0 0.29 249.0 4.03 4.11 0.05 32.32 4.1 33.9 1.1 39.2 88.5 375 PVC 0.30% 96.03 0.87 0.44 0.87 OK 40.8%
Raycroft Dr SA1 SA312 0.0 582.0 8.64 3.94 32.32 9.3 33.9 2.4 45.6 78.0 375 PVC 0.26% 89.40 0.81 0.51 0.81 OK 51.1%
Stacked Towns Service Lateral 10 30.0 0.25 30.0 0.25 4.35 0.00 0.5 0.0 0.1 0.6 10.0 150 PVC 2.00% 21.54 1.22 0.11 1.22 OK 2.8%
. Jewell Engineering Inc. Tel: 613-969-1111 Note: Designed: Julie Humphries, C.E.T. Project:
1- 71 Millennium Parkway Fax: 613-969-8988 All peaking factors are above the minimum of 2.00 Checked: Bryon Keene P.Eng Settlers Ridge East Phase 3 & Towncentre Place
i Belleville, ON K8P 4Z5 Website: www.jewelleng.ca Date: April 11, 2024
Belleville, Ontario - 24
April 16, 2024 JEWELL



Functional Servicing Report & Design Brief
Settlers Ridge East Phase 3 & Towncentre Place

4 Storm Sewer System

New storm sewers will be installed throughout the developments as extensions to the existing
storm sewer system. Stormwater from the developments will be directed to either Cell 2 or the
ditch along the east side of Towncentre Drive.

The development contributes directly to the Norbelle Creek system for which an overall
stormwater management concept has been developed in the early 2000s and amended from
time to time. The most current stormwater management report was prepared for Norbelle
Creek in 2017 (Jewell Engineering, April 17, 2017). This report supported a small expansion to
Cell 2 and considered the stormwater management impacts for the two subject areas (SRE Ph3
and Towncentre).

The Norbelle Creek stormwater management system includes:

e Pond110 Quality and Quantity Control (off-line pond)
e Celll Quantity Control Only (on-line pond)

e Cell2 Quantity Control Only (on-line pond)

e Various OGS units for Quality Control

Jewell has also authored under a separate cover a stormwater management design brief that
contains a review of the performance of the Norbelle ponds (Cells 1 and 2) that considers no
development outside of the existing urban area. This scenario includes an analysis with no
development outside of the urban area and Ponds 104 and 107 would not be constructed.
Jewell also reviewed the impact of the east portion of the storm sewer (discussed below) that
will drain to Norbelle Creek after the confluence of the SWM facilities.

The Norbelle Creek stormwater management targets are:

e Quality treatment target is Enhanced
e Quantity control target 2.8 cms at Hwy 62

The stormwater management design brief concluded that the peak flows at Hwy 62 will be less
than the 2.8cms limit and therefore the quantity control targets are achieved.

Quality controls follow the stormwater management plan and will be provided via oil grit
separator (OGS) units.

In this section, the storm sewer design and the OGS design are discussed. The storm sewer
network can be found in Figure 9.

None of the works discussed below are located within a source protection area and do not pose
a significant drinking water threat and require no mitigation measures. The entirety of the
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Belleville serviced area is within a highly vulnerable aquifer. No specific policies require any
additional protective measures to be employed.

The site is not flood susceptible.

There are no known CSOs or SSOs in the study area. There are no known contaminated sites
within the project area.

Due to the high water table conditions, care should be taken during construction such that all
connections are well sealed. A product such as Riser Wrap will be placed around all manhole
joints. Pipe connections to the manholes will be made using boot connections.

Since the area will be filled to bring the lands well above the groundwater table and no special
measures are required to resist uplift pressures.

The project is not subject to Section 16 of the EAA.

The project does not outlet into a Municipal Drain.

4.1 Existing Conditions

A 750 mm gravity storm sewer exists on Raycroft Drive and ends at a maintenance hole at the
west Cousins Crescent intersection. This maintenance hole needs to be relocated to the west
by about 2 m to align with the centreline of the new road connections.

4.2 Design Criteria

The sanitary design criteria used are based on the City of Belleville ECA design criteria,
engineering standards, MECP guidelines, and MECP F-6-1, which are summarized below.

e Minimum storm sewer diameter: 300 mm
e Roughness Coefficient (n):

o Polyvinyl Chloride Pipes (PVC): 0.013
o Reinforced Concrete Pipe (RCP): 0.013
e  Minimum Full Flow Velocity: 0.75m/s
e Maximum Full Flow Velocity: 6 m/s
Horizontal Separation from Watermain 2.5m (minimum)
e Vertical Separation from Watermain 0.5m (minimum)

In particular, the City of Belleville storm sewer design standards F.2.4.1.3 were followed.

Pipes were designed to convey the 5-yr peak flows as calculated using the Rational Method and
the standard storm sewer design sheets. Larger events will flow overland through the rights of
way. This follows the minor/major design approach.
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4.2.1 Calculation of Peak Flows —5 Yr

The storm sewer calculations follow the Rational Method with peak flows found by solving:
0= CiA
360
Where:
Q = Peak flow in m3/s
C = Runoff coefficient (dimensionless)

i = Intensity of rainfall (mm/hr)
A = Catchment Area (ha)

4.2.1.1 Precipitation
The IDF curves from Environment Canada at Belleville station 6150689 v3.3 were used.
4.2.1.2 Runoff Coefficient

Runoff coefficients were selected from the City of Belleville’s design standards (F.2.4.1.3.1) and
follow the MTO Drainage Manual guidelines Design Chart 1.07. Individual runoff coefficients
are shown on the catchment drawing in Figure 9 and identified on the storm sewer design
sheet in Table 8.

4.2.1.3 Time of Concentration

The time of concentration is established starting with the first inlet time for the most upstream
catch basin. The time of concentration is calculated using the Airport Method. The Airport
Method uses site topography and soil conditions to estimate time of concentration, as follows:

326 (1.1 =C) =L
Te = 5033

Where

T. = Time of concentration
C = Runoff Coefficient

L = watershed length, m
Sw = slope of watershed, %

The times of concentration for the two larger catchments were derived to be 20 minutes.
4.2.1.4 Inlet Time

The inlet time is a minimum of 15 minutes per the City of Belleville standards (F.2.4.1.3.1). This
was adjusted to 20 minutes using the Airport Formula for the two larger catchments north side
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of SRE where ditch inlets temporarily intercept the undeveloped lands. The future
development conditions will also have an approximate time of pipe of 20 minutes.

4.3 Storm Sewer Network Design

In this section, the storm sewers and OGS units for each development is discussed. Three new
OGS units in total are proposed; one for SRE and two for Towncentre.

The proposed storm sewers contribute to an existing system stormwater management system
wholly within the City of Belleville. Some drainage will directly discharge into the Norbelle
Creek SWMFs. Some drainage will discharge into the municipal ditch on Towncentre Drive.

The developments were foreseen in the original design and accommodations were made to
receive the storm discharge.

4.3.1 Settlers Ridge East Phase 3

This development will have two separate storm sewer systems. The west system will connect
to the existing storm sewer system that outlets into Cell 2. The east system will outlet to the
existing ditch on the east side of Towncentre Drive.

West

The storm sewer system on the west leg of Cousins Crescent is to be connected to the existing
750 mm storm sewer on Raycroft Drive and ultimately outlet into Cell 2. The quality control for
this portion of the development is provided by the existing OGS unit installed during SRE Ph 2.

East

The storm sewer system on the east leg of Cousins Crescent is to outlet into the existing ditch
on the east side of Towncentre Drive. The quality control for this portion of the development is
provided by a new OGS unit. Jewell sized the OGS unit using the design sheet provided by
Hydro International, see Section 5.
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4.3.2 Towncentre Place

This development will have two separate storm sewer systems. The west system will outlet
into Cell 2. The east system will outlet into the existing ditch on the east side of Towncentre
Drive. Along with the development, the west ditch of Towncentre Drive will be upgraded to an
urban section from Roy Boulevard to the south limit of the development for a total distance of
150m.

West

The storm sewer system on the west leg of Red Fox Lane is to outlet through a service
easement into Cell 2. The quality control for this portion of the development is provided by a
new OGS unit. Jewell sized the OGS unit using the design sheet provided by Hydro
International, see Section 5 Table 12.

East

The storm sewer system on the south leg of Red Fox Lane is to outlet to the existing ditch on
the east side of Towncentre Drive. The quality control for this portion of the development is
provided by a new OGS unit. Jewell sized the OGS unit using the design sheet provided by
Hydro International, see Section 5 Table 11.

4.4 Pipe Design

Storm sewer pipes include Ribbed PVC and RCP pipes. No culverts and no municipal ditches are
proposed.

Pipe design follow the Manning’s equation and the continuity equation. The Manning’s
equation is originally solved for velocity, but is converted to flow by multiplying by the flow
area. The equation below is thus derived from the two.

Equation 2: Manning’s Equation
1
Q —— AR2/3 51/2
n

Where:

Q = Flow capacity (m3/s)

A = Area of pipe (m?)

R = Hydraulic radius=A /P

P = Wetter perimeter (m)

S =Slope (m/m)

n = Manning’s friction coefficient (dimensionless)
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Equation 3: Continuity Equation

Where:

Q = Flow (m?3/s)
V = Velocity (m/s)
A = Cross-sectional are of pipe (m?)

Pipe capacities are determined using Equation 2. Pipe sizes and slopes were adjusted to ensure
that pipe capacities are greater than the expected peak flows using the storm sewer design
sheet. Additionally, a velocity check is included to ensure that minimum velocities of 0.75m/s
are attained to reduce the opportunity for deposition. Further, a third check is performed to
ensure that peak flows do not exceed 6m/s.

4.4.1 Pipe Materials

Storm sewer pipes 600mm or smaller will be Ribbed PVC which conform with OPSS 1841.
Concrete pipes are 65-D RCP and conform with OPSS 1820. All pipes will be installed following
the Ontario provincial standards. By conforming to the standards, the installation achieves the
safety factors of the pipe design requirements. Pipe Joints will be bell and spigot style with a
PVC compression gasket. No restraints are required.

4.4.2 Bury Depth

The maximum bury depth for 65D class concrete pipe for trench installation is 4.1m per OPSD
807.010 and all concrete pipes will conform.

The maximum bury depth of Ribbed PVC pipes is 10.8m for trench installation per OPSD
806.040 and all Ribbed PVC pipes will conform.

Floatation of the pipes is not expected since the storm sewer systems will generally have 1.5m
or more of cover and the majority of the pipes will be above the seasonal high groundwater
table.

Minimum depth of cover for frost protection would be 1.2m for the Quinte Region (0.B.C.).
OPSD 3090.010 indicates the frost depth for Quinte Region is 1.4m to 1.5m. Pipes should then
have a minimum cover of 1.5m before requiring additional frost protection measures. Storm
sewers will require no additional frost protection.

4.4.3 Syphon

No syphons are proposed.
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4.4.4 Foundation Drainage

Foundation drains will not be connected to the storm sewer system. Instead, foundation drains
will discharge to rear yards.

4.4.5 Pipe Size

The minimum allowable storm sewer size is 300mm. All sewers will be 300mm or greater. A
listing of pipe sizes is contained in Section 0 and in the pipe data form. Sewers discharge into
downstream sewer pipes that are equal or larger in size. At changes in pipe sizes, obverts were
matched or at a minimum the 80% diameters were matched.

All pipes convey the maximum expected peak flows during the 5-yr event without surcharge.
4.4.6 Flow Velocity

The City of Belleville’s draft standards require flow velocities to be between 0.75m/s and
4.6m/s. MOE Design Guidelines require velocities to be between 0.6m/s to 6m/s. Pipe
velocities are between 0.98m/s and 2.35m/s. Pipe slopes were adjusted during design to
ensure velocities were achieved. There is no need for any additional pipe slope adjustment.

Flow velocities are within the allowable limits and there is no concern for deposition or scour.
4.4.7 Pipe Slope

Minimum pipe slopes are governed by MOE 2008 Design Guidelines Table 5-4. The ministry
also defers to local municipalities for minimum slopes. City of Belleville requires slopes to be
minimum 0.5% for 300mm and 375mm pipes and 0.3% for 450mm to 525mm pipes per
F.2.4.1.3.1. RY307 have slopes of 0.3% which are less than the City’s new criteria, but
well above the MOE 2008 criterion of 0.22% slope for a 300mm pipe.

All slopes are less than 20% and require no steep slope protection.
4.4.8 Alignment

Sewers connect at maintenance hole with right or obtuse angles thereby satisfying the design
requirements.

4.4.9 By-Pass / Surcharge

No by-pass is required. The system is designed using the maximum expected peak flows.
Surcharge of the system is not likely and impacts to basements are not expected.

4.4.10 Separation from Drinking Water

No sewers are proposed within 15m of a drinking water facility. There are no drinking water
facilities within 60m of the development area. Sewers are separated from watermains by 2.5m
horizontal separation of outside edge of pipes and 0.5m separation vertically.
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No special source protection policies are required for SGRAs or HVAs.
4.4.11 Outlets

Storm outfalls discharge to established municipal infrastructure. The TRCA SWM Criteria, 2012
publication, Schedule E provides helpful guidance on locating outfalls such that the likelihood of
downstream impacts will be diminished. The ultimate receiver of the stormwater is Norbelle
Creek, which is highly urbanized in the lower reaches. Norbelle Creek is not an eroding creek
and it will not be affected by the proposed development. This is due largely in part by the
extensive storage provided by the SWMFs.

A portion of the drainage will contribute to the existing Outlet A. Three new outlets (A, B and
C) are proposed and are discussed in Section 5. Discharges are to grade with no grade
separations. The outlets are comparatively small and do not pose erosion risks. The soils have
low susceptibility to erosion.

e Qutlet Ais 675mm and will discharge to the municipal ditch along Towncentre Drive at
Roy Boulevard. This outlet will require rip-rap protection per OPSD 810.010.

e Qutlet B is 300mm and will discharge to the same municipal ditch. It has little erosion
risk and requires no special protection.

e OQutlet Cis 300mm and will discharge to Cell 2 (SWMF). This discharge is to a well-
established and vegetated area, well removed from the creek. This outlet requires no
special protection.

4.5 Maintenance Holes

All maintenance holes are to be designed per the latest OPSDs and conform to all required
guidelines, such as: Occupational Health and Safety Act, MOL Confined Space Guidelines, Fire
Protection and Prevention Act.

4.5.1 Size

Storm maintenance holes vary in diameter from 1200mm to 1800mm. The specific sizes are
listed on Drawing ND-3 for SRE and ND-4 for Towncentre. Maintenance hole sizes were
selected with reference to OPSD 701.021 and Forterra drawing C1.

4.5.2 Access and Safety

Maintenance holes access steps will conform to OPSD 405.010, which will facilitate safe access
for operational maintenance.

No safety platforms are required since all structure heights are less than 5m (refer to the
structure tables in the Pipe and Structure drawings).
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4.5.3 Sealing

Maintenance hole seals will conform to OPSS 1351.

4.5.4 Flow Accommodation

No drop structures are needed at any of the maintenance holes for either development.
No benching is provided for storm maintenance holes.

Inverts are calculated such that all outgoing pipes are 3cm lower than incoming pipes when
pipes are 180 degrees apart and 6¢cm lower than incoming pipes when pipes are 90 degrees
apart.

4.5.5 Spacing

Maintenance hole spacing is specified by MECP 2008 Design Guidelines which require spacing
to be no greater than 120m for pipes sizes up to 375mm, 150m for pipes from 450mm to
750mm and up to 185m spacing for pipes larger than 750mm. All pipes are 375 mm or less and
therefore maximum allowable spacing is 120m. Maintenance hole spacing is interpreted on the
Pipe and Structure drawings for the pipe lengths. All pipe lengths are measured centre to
centre of maintenance holes and the pipe lengths are all below the 120m maximum
permissible.

4.5.6 Accommodation for Phasing

Lands along the north limit of SRE drain to SRE storm sewer system and have been
accommodated for future development in the pipe sizing. This is shown in the Storm Sewer
Design Sheet in Figure 9 and Table 8. External flows are picked up in RY304 and RY308 catch
basins. Storm sewers from the CBs are 450mm and 525mm respectively and discharge to
maintenance holes ST 105 and 112 positioned on Cousins Crescent to receive the external
flows.

Connection to the previous phase was planned with the standard pipe invert differences
ensuring smooth flow transition to the existing system.

4.5.7 Grading

Storm maintenance holes are positioned typically 3m offset from the sanitary, which places
them about 1m from the curbline. The storm sewer system requires no special protection to
prevent surface drainage from entering the maintenance holes.

4.5.8 Corrosion Protection

There is no indication of the presence of contaminated soils or groundwater and therefore no
corrosion protection measures are required.
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4.5.9 Rehabilitation

Not required.

4.5.10 Stream Crossing

Not required.

4.5.11 Aerial Crossing

Not required.

4.5.12 Alternative Sewer Systems

No alternative sewer systems are proposed.
4.5.13 Challenging Conditions

The sewers follow typical installations procedures and standard installations.

4.6 Catch Basins

Catch basins will be installed in accordance with the provincial OPSDs with a cast iron frame
and grate per OPSD 400.010. Catch basin manholes are identified on drawings ND-3 and ND-4
in Appendix F under the Storm Structures (Round) table with OPSD 400.010 grates.

Locations of catch basins were positioned upstream of pedestrian crossings, at intersections,
and out of driveway locations and walkways. Double catch basins were positioned at low
points.

Catch basin spacing conforms with the City standard of 75m for slopes between 0.6% and 5%
and 60m for slopes greater than 5%. No road slopes are proposed below 0.6%.

Catch basin laterals are 300mm for a single catch basin or ditch inlet and are 375mm for double
catch basins or for the second catch basin when they are daisy chained together. Laterals have
a minimum slope of 1% in the ROW and lesser slopes are used for longer runs from rear yard
catch basins. In these cases, the slopes conform to the MOE 2008 slope requirements in their
Table 5-4.

Catch basin specifications are summarized in the engineering design drawings in Appendix F on
Drawing ND-3 for SRE and ND-4 for Towncentre.

4.7 Testing

Low pressure testing of the pipes and maintenance holes will be completed according to
OPSS.MUNI 410. CCTV inspections will be completed according to OPSS 409.
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4.8 Storm Sewer Summary

The sewer design satisfies the MECP Design Criteria and guidelines and City of Belleville
standards and will not cause any adverse effects.

Design flow calculations and pipe sizing are provided in the storm sewer design sheet, Table 8.

e Storm design flows were calculated using the Rational Method.

e Runoff Coefficients applied ranged from 0.45 to 0.6.

e Rainfall intensities were calculated using the Environment Canada IDF curve for
Belleville station 6150689.

e Storm pipe capacities were calculated using Mannings Equation.

e Manning’s n value of 0.13 was used for all pipes.

According to the storm sewer design sheet, the following conclusions are made:

e Maximum q/Q ratio within the developments was found to be 84.8%.
e Maximum full flow velocity was found to be 2.35 m/s.
e Minimum full flow velocity of 0.75 m/s was achieved in all proposed sections.

The following storm sewer mains are proposed to be constructed:

e Raycroft Drive (Settlers Ridge East Phase 3)
o 40.3 metres of 300 mm diameter RIBBED PVC
o 55.4 metres of 675 mm diameter 65-D RCP
e Cousins Crescent (Settlers Ridge East Phase 3)
o 29.4 metres of 450 mm diameter RIBBED PVC
o 122.2 metres of 525 mm diameter RIBBED PVC
o 297.1 metres of 600 mm diameter RIBBED PVC
o 96.8 metres of 675 mm diameter 65-D RCP
e Red Fox Lane (Towncentre Place)
o 143.8 metres of 300 mm diameter RIBBED PVC
e Service Easement (Towncentre Place)
o 55.4 metres of 300 mm diameter RIBBED PVC
e Towncentre Drive (Towncentre Place)
o 25.4 metres of 300 mm diameter HDPE

All maintenance holes are to be designed per the latest OPSDs and conform to all required
guidelines, such as: Occupational Health and Safety Act, MOL Confined Space Guidelines, Fire
Protection and Prevention Act. All catch basins are to be designed per the latest OPSDs.

The SRE and Towncentre designs adhere to the City standards and the Ontario provincial
standards. All flow calculations were completed using gravity flow conditions and there are no
expected adverse impacts.
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4.9 Swales

Rear yard swales are designed to the City standards. Standard swales must have a slope of 2%
or greater. Swale grades may be reduced to 1%, but must include a subdrain. All swales are 1%
or greater and all are proposed with subdrains regardless of slope.
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Table 8: Storm Sewer Design Sheet

STORM SEWER DESIGN SHEET

Pipe Capacity by Manning's Equation

Peak Runoff Estimate by Rational Method 0= 1 AR?/3 §1/2
1 . n
Q= 360 cia Intensity Equation: Belleville Where:
Where: i= A T.B 5-Year Parameters Manning's Coef A= area of pipe in m? Check
Q= Peak Flow in cms ¢ A= 264 CSP 0.024 R= Hydraulicradius=A /P
C= Runoff Coefficient Where: B= -0.677 RCP/PVC 0.013 P= Wetted perimeter q <@
i= Rainfall Intensity in mm/hr i= Rainfall Intensity in mm/hr S= Slope (m/m) V <6m/s
A= Areain hectares T. = Time of Concentration in hours n= Manning's friction coef.
LOCATION PEAK FLOW CALCULATION PROPOSED SEWER
TIME OF FULL FLOW ACTUAL
CATCHMENT AREAS R.C.xA CUM.R.Cx CONCENTR| INTENSITY PEAK DIAMETER | LENGTH TYPE OF GRADE CAPACITY | VELOCITY TIME OF VELOCITY q/Q CHECK
STREET CATCHMENT FROM TO RUNOFF COEFFICIENT A ATION FLOW PIPE (m/m) FLOW AT, CAPACITY
0.25 0.45 0.50 0.60 (ha) (ha) (min) (mm/hr) (m3/s) (mm) (m) (%) (m3/s) (m/s) (min) (m/s) (%)

P Jewell Engineering Inc Ph. 613-969-1111 Designed: Julie Humpbhries, C.E.T. Project:
JEWELL 1-71 Millennium Parkway Fx. 613-969-8988 Checked: Bryon Keene, P.Eng. Settlers Ridge Phase 3 & Towncentre Place
Belleville, ON, K8N 425 www.jewelleng.ca Date: April 11, 2024
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5 Water Quality Treatment

The Norbelle Creek stormwater management system has been established with on-line quantity
control in a 2-celled dry pond. However, quality controls must be provided off-line. The
Norbelle Creek SWM plan is for quality treatment to be provided off-line using Oil-Grit
Separators (OGS units) to remove sediment. In previous phases, units from Hydro International
have been employed. For the current developments (SRE Ph3 and Towncentre) the First
Defence units from Hydro International are proposed. These units are ETV verified.

Three OGS units are proposed. The three OGS units can each effectively treat 100% of all
incoming flows, and all but unit A can achieve the 80% TSS removal target (Enhanced). The
treatment summary is provided in Table 9. This means some additional treatment will be
required for Unit A.

Table 9: OGS Treatment Summary

Treatment Area Runoff Treatment

Unit (ha) Coefficient TSS Removal (%) Volume (%)
OGS A-FD-8HC 5.21 0.39 69.2 100
OGS B —-FD-4HC 0.43 0.60 80.3 100
OGS C 0.31 0.60 84.3 100
Total 5.95 70.8* 100

* Weighted Average TSS Removal Efficiency from OGS units alone

5.1 OGS Unit Sizing

Oil-Grit Separator sizing was completed using the proprietary sizing sheets from Hydro
International. The summary of the results was shown in Table 9 and the individual calculations
are reported in the follow three tables for each of the three units. The full sizing reports can be
found in Appendix C.
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Table 10: Settlers Ridge East Phase 3 — OGS A Sizing

Hydro First Defense® - HC Hy dro§
Net Annual Water Quality Worksheet International
Rev. 9.6 Net Annual Removal Model: FD-8HC
Project Name: Settlers Ridge East Phase 3 Report Date 2024-03-01 Fractionof  P-8HC Weighted
Street: Raycroft Drive ill Intensity™ . ] Removal Net Annual
ExaycroTHLIIVE N——— Rainfall™ e A
Province: Ontario Efficiency Efficiency
Designer: Julie Humphries il (mm/hr) (%) (%) (%)
0.50 0.4% 91.0% 0.4%
Teatment Parameters: 1.00 13.2% 83.5% 11.0%
Structure ID: ST106 e LU L L A 1.50 14.0% 79.1% 11.0%
7SS Goal: ¢ 80' % Removal Model ~ TSS Volume [IIIENH 14.0% 76.0% 10.6%
TSS Particle Size: NJDEP / ETV 2.50 3.6% 73.6% 2.6%
Area: 5.21 ha FD-4HC | 50.2% | 96.4% 3.00 2.5% 71.6% 1.8%
Percent Impervious:  45% FD-5HC | 58.5% | 99.2% 3.50 8.4% 69.9% 5.9%
Rational C value: _ 0.39___ Calc. Cn FD-6HC [ 62.8% | 99.7% 4.00 5.1% 68.5% 3.5%
Rainfall Station: Bellevile, ONT . . MAP| FD-8HC [ 69.2%] 100.0%|  4.50 1.6% 67.2% 1.1%
Peak Storm Flow: __ 340'L/s 5.00 5.1% 66.1% 3.3%
6.00 4.8% 64.1% 3.1%
Model Specification: 7.00 4.5% 62.5% 2.8%
8.00 3.5% 61.0% 2.1%
Model: _ FD-8HC 9.00 2.4% 59.7% 15%
Diameter: 10.00 2.5% 58.6% 1.5%
No Bypass Flow: 20.00 9.7% 51.1% 4.9%
Peak Flow Capacity: 1416.00 L/s 30.00 2.8% 46.7% 1.3%
Sediment Storage: 40.00 0.9% 43.6% 0.4%
Oil Storage: 4240. 0 L 50.00 0.4% 41.2% 0.2%
100.00 0.6% 33.7% 0.2%
Installation Configuration: 150.00 0.1% 0.0% 0.0%
Placement: Online 200.00 0.0% 0.0% 0.0%
Outlet Pipe Size: 675 mm OK
Inlet Pipe 1 Size: 675 mm OK Total Net Annual Removal Efficiency:|  69.2%
Inlet Pipe 2 Size: mm OK Total Annual Runoff Volume Treated:| 100.0%
Inlet Pipe 3 s,‘ze_- )))))))) 7] mm OK 1. Rainfall Data: 1960:2007, HLY03, Belleville, ONT, 6150700 & 6150689.
Rim Level: 110.327 m _Calc |nvs.| #NIA
Outlet Pipe Invert: 108.723 m  Additional cover may be required
Invert Plpe 1: 1_ QS_ zsq m Check cover 3. Rainfall adjusted to 5 min peak intensity based on hourly average.
Invert Pipe 2: m
InvertPipe 3: m
Designer Notes

The total contributing area to OGS A is 5.21 ha. This includes 2.37 ha of external undeveloped
lands. A weighted runoff coefficient of 0.39 was calculated and provided to the model to
determine a projected TSS removal rate of 69.2% and a total treatment volume of 100%.

This treatment rate would not be sufficient to achieve the Enhanced target and additional
treatment is needed. This is discussed further in Section 5.2.
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Table 11: Towncentre Place — OGS B Sizing

Hydro First Defense® - HC Hy dro§
Net Annual Water Quality Worksheet International <'-
Rev. 9.6 Net Annual Removal Model: FD-4HC
Project Name Towncentre Place Report Date: 2024-03-01 . FD-4HC Weighted
City: Belleville Intensity™ Fra(.:tlon ?f Removal Net Annual
Y- (D0 oV IT] o N Rainfall”
Country: Canad Efficiency®  Efficiency
email: (mm/hr) (%) (%) (%)
0.50 0.4% 105.2% 0.4%
Teatment Parameters: 1.00 13.2% 96.6% 12.8%
Structure ID: ST114 REUEUS SAL R 1.50 14.0% 91.6% 12.8%
TSS Goal: ¢ E_S _Q_% Removal Model TSS Volume 2.00 14.0% 88.0% 12.3%
TSS Particle Size: NJDEP / ETV - . 99.7% 2.50 3.6% 85.3% 3.0%
Area: 0.43 ha FD-4HC | 80.3% | 100.0% 3.00 2.5% 83.0% 2.1%
Percent Impervious: | 60% FD-5HC | 81.3% | 99.9% 3.50 8.4% 81.1% 6.8%
Rational C value: __ 0.60___ Calc. Cn FD-6HC [ 85.3% [ 99.9% 4.00 5.1% 79.4% 4.0%
Rainfall Station: _B_e_l]g_\ﬁ_l_le ONT MAP| FD-8HC [ 90.5% | 99.9% 450 1.6% 78.0% 1.2%
Peak Storm Flow: __ 340'L/s 5.00 5.1% 76.7% 3.9%
6.00 4.8% 74.4% 3.6%
Model Specification: 7.00 4.5% 72.5% 3.3%
8.00 3.5% 70.8% 2.5%
Model: _ FD-4HC ™ 9.00 2.4% 69.4% 1.7%
Diameter: 1200 mm 10.00 2.5% 68.1% 1.7%
No Bypass Flow: _ 20.00° 00'L/s 20.00 9.7% 59.5% 5.7%
Peak Flow Capacity: 510.00 L/s 30.00 2.8% 54.4% 1.5%
Sediment Storage: _ 5 40.00 0.9% 50.9% 0.5%
Oil Storage: 50.00 0.4% 48.1% 0.2%
100.00 0.6% 39.5% 0.2%
Installation Configuration: 150.00 0.1% 0.0% 0.0%
Placement: Online 200.00 0.0% 0.0% 0.0%
Outlet Pipe Size: 300 mm OK
Inlet Pipe 1 Size: 300 mm OK Total Net Annual Removal Efficiency:|  80.3%
Inlet Pipe 2 Size: mm OK Total Annual Runoff Volume Treated:| 100.0%
Inlet P"pe 3 s,‘ze_- “““““““ 7] mm OK 1. Rainfall Data: 1960:2007, HLY03, Belleville, ONT, 6150700 & 6150689.
Rim Level: 109.617 m _Calc |nvs.| #NIA
Outlet Pipe Invert: 108.526 m  OK
|nVert Plpe 1: 108556 m OK 3. Rainfall adjusted to 5 min peak intensity based on hourly average.
Invert Pipe 2: m
Invert Pipe 3: T m
Designer Notes

OGS B meets the 80% TSS removal target for Enhanced treatment.
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Table 12: Towncentre Place — OGS C Sizing

1 ®
Hydro First Defense® - HC Hydrog
Net Annual Water Quality Worksheet International <«
Rev. 9.6 Net Annual Removal Model: FD-4HC
Project Name: Towncentre Place Report Date: 2024-03-01 . FD-4HC Weighted
. S .« Fraction of
City: Bel l Intensity Rainfall® Removal  Net Annual
Country: Efficiency®  Efficiency

email: (mm/hr) (%) (%) (%)
0.50 0.4% 100.0% 0.4%
Teatment Parameters: 1.00 13.2% 100.7% 13.3%
Structure ID: ST116 il AR L 1.50 14.0% 95.7% 13.4%
TSS Goal: 80' % Removal Model ~ TSS  Volume [IFXNY 14.0% 92.1% 12.9%
TSS Particle Size: NJDEP / ETV 99.9% 2.50 3.6% 89.3% 3.2%
Area: | 0.31 ha FD-4HC | 84.3% [ 100.0%|  3.00 2.5% 87.1% 2.2%
Percent Impervious: _ 60% FD-5HC | 84.9% | 99.9% 3.50 8.4% 85.1% 72%
Rational C value: 0.60 Calc. Cn 1 FD-6HC | 88.4% | 99.9% 4.00 5.1% 83.5% 4.2%
Rainfall Station: Belleville, ONT MAP] FD-8HC | 92.8% | 99.9% 4.50 1.6% 82.0% 1.3%
5.00 5.1% 80.7% 4.1%
6.00 4.8% 78.5% 3.7%
Model Specification: 7.00 4.5% 76.6% 34%
8.00 3.5% 74.9% 2.6%
Model: _FD-4HC ™ 9.00 2.4% 73.4% 1.8%
Diameter: 1200 mm 10.00 2.5% 7214% 1.8%
No Bypass Flow: 2006‘ L/s 20.00 9.7% 63.5% 6.1%
Peak Flow Capacity: 510.00 L/s 30.00 2.8% 58.5% 1.6%
Sediment Storage: _ 0.54 m® 40.00 0.9% 54.9% 0.5%
Oil Storage: 723.00 L 50.00 0.4% 52.2% 0.2%
100.00 0.6% 43.6% 0.2%
Installation Configuration: 150.00 0.1% 38.5% 0.0%
Placement: Online 200.00 0.0% 0.0% 0.0%
Outlet Pipe Size: 300 mm OK
Inlet Pipe 1 Size: 300 mm OK Total Net Annual Removal Efficiency: 84.3%
Inlet Pipe 2 Size: mm OK Total Annual Runoff Volume Treated:| 100.0%
Inlet Pipe 3 Size: T mm ok 1. Rainfall Data: 1960:2007, HLY03, Belleville, ONT, 6150700 & 6150689.
Rim Level: 111,207 m _Calc Invs.l #NIA
Outlet Pipe Invert: 109.096 m OK
|nvert Pipe 1 : 109096 m OK 3. Rainfall adjusted to 5 min peak intensity based on hourly average.
Invert Pipe 2 m
Invert Pipe 3: m
Designer NOtes o

OGS C meets the 80% TSS removal target for Enhanced treatment.

5.2 Combination of Technologies Approach

As per the previous section, the performance of OGS A is insufficient on its own to meet the
guality target. Therefore, some additional treatment is required. The treatment for the
catchment contributing to OGS A will be augmented through a combination of technologies
approach. This is often referred to as the treatment train approach 2. The treatment train
strategy combines lot level, conveyance, and end of pipe controls. This is considered to be
preferable to a single end of pipe solution (ibid, p2-17).

Per the new CLI for Belleville, the ministry will no longer accept the combined benefits of
mechanical treatment devices (such as OGS units and CB Shields) that are positioned in series

2 Low Impact Development Stormwater Management Planning and Design Guide, TRCA & CVC, 2010
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but will only acknowledge the TSS removal benefit of one device. Therefore, the proposed
additional technology will be enhanced grassed swales that are not mechanical treatment
devices. This follows the recommendations of the LID Design Manual for a treatment train
approach and the new ministry criteria for calculation of TSS removal efficiency.

To assist with additional sediment removal, the grassed swales will be set to 1% slopes for most
locations and will be improved with subdrains and additional topsoil. The locations of these
swales are depicted as red in Figure 9.

Using the combined technologies method, Jewell determined the quality treatment to be about
80.2%. This is calculated using the following formula (source: NCDENR Stormwater BMP
Manual, p3-20):

E=A+B leB
B 100
Where:
E = Total pollutant removal efficiency (%)
A = Removal efficiency of Technology 1 (upstream position) 80%

B = Removal efficiency of Technology 2 (downstream position) 50%

In this case, Technology 1 is represented by the grassed swales and Technology 2 is represented
by OGS units. The treatment effectiveness of the OGS unit has been discounted to just 50% for
OGS A to account for a reduced capture success rate given that it will be positioned second in
the series. This assumption is conservative.

Grassed swales are typically assigned a removal rate of approximately 80% TSS. There are
several sources for TSS removal effectiveness, see Appendix D.

e LID Design Manual (referenced earlier) — 76%
e Lucke et al?, — 80%

An example calculation of the combination of technologies approach is shown below.

80%x50%

— 0 0/ —
E =80% + 50% l 100

J = 90%

This calculation was completed for each of the catchments contributing to the enhanced
grassed swales and the results are presented in Table 13. The overall removal rate of TSS is
calculated to be 80.2% using a weighted average of each contributing area and the target is
expected to be achieved.

3Lucke, T. (2014). Pollutant Removal and Hydraulic Reduction Performance of Field Grassed Swales during Runoff
Simulation Experiments. \Water
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Table 13: Summary of Quality Treatment Using Enhanced Grassed Swales and OGS A in Series

Technology 1 Technology 2 Combined
CtehID | Area(ha) | o sswale-80%) | (OGS Unit-50%) | Technologies
9 0.31 4 4 90.0%
10 0.11 W v 4 90.0%
11 0.21 ) 4 Y 50.0%
12 0.28 v 4 90.0%
13 0.18 b 4 4 50.0%
14 0.44 b 4 4 50.0%
15 0.32 o v 90.0%
16 0.54 Y 4 v 90.0%
17 0.20 b 4 o 50.0%
18 0.25 ) 4 ¥ 4 50.0%
ExtB 2.37 o 4 90.0%
Total 5.21 80.2%
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6 Operation and Maintenance

The two technologies proposed for stormwater quality control include enhanced grassed
swales and OGS units. The operation and maintenance for these devices are commonly known
to the City and will be familiar to maintenance staff.

6.1 Enhanced Grassed Swales

Slight enhancements are proposed to grassed swales to increase the infiltration and filtration
effects. These include the following:

e Reduced slopes
e Subdrains
e Supplemental topsoil

Rear yard swales are difficult for the City to control and once constructed and turned over to
private homeowners, the operation and maintenance of the swales is no longer the City
responsibility. Given, that the water quality improvement success is dependent in part on the
effectiveness of the swales, we have selected techniques that require no participation from the
private landowners. The subdrains are placed within a stone trench under the swales and will
be covered with a greater depth of topsoil. Other techniques such as extending the stone
trenches to the surface require more understanding on the part of the landowner to maintain.
Such enhancements are avoided in favour of the ones listed above.

Grassed swales need only to be mowed along with the rear yards.

6.2 OGS Units

OGS units have proprietary operation and maintenance manuals that are prepared by the
manufacturer. Their maintenance manual is included in Appendix E. This manual describes the
maintenance procedures, how to access the unit and remove accumulated sediment and
floatables and also includes an operation log.

OGS units will accumulate sediment and should be checked annually. Accumulated sediment
can be removed with standard vacuum equipment. Floatable materials include not only oils,
but debris. This can also be removed with the same equipment.

Removed material must be deposited at an approved site.
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7 Conclusion

The proposed Settlers Ridge East — Phase 3 and Towncentre Place developments were reviewed
for the potential for extension of municipal water, sanitary and storm sewers to provide full
municipal services.

Jewell found that watermain extensions using 200mm and 250mm pipes with looping will
adequately meet pressure requirements for domestic and fire fighting purposes.

The existing 375mm sanitary trunk sewer has sufficient capacity for the two developments and
the sewer extension provides future connection opportunities. The trunk will be reduced to
300mm at the east intersection of Cousins Crescent. A 300mm trunk sewer will be extended
along the east leg of Cousins Crescent and a 200mm sewer along the west leg. A local 250mm
sewer is provided for Towncentre Place.

Storm sewers range in size from 300mm to 675mm. Three new outlets are proposed to the
existing Norbelle Creek stormwater management system. Quantity control has been
demonstrated in a separate report by Jewell Engineering in 2017 and in a Design Brief April 11,
2024 submitted under separate cover.

Stormwater quality treatment is addressed using a combination of technologies approach
including OGS units and grassed swales. The water quality treatment target of Enhanced is
achieved.

The water, sanitary and storm sewer systems proposed for SRE Ph 3 and Towncentre
developments have been designed following the most current ministry and City of Belleville
design standards.

Prepared by: Submitted by:

Julie Humphries, C.E.T. Bryon Keene, P.Eng.
Jewell Engineering Inc. Jewell Engineering Inc.
Belleville, Ontario - 46
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8 References and Specifications

8.1 Watermain

The information used to prepare this report is based on the following documents and
information provided as noted below:

e City of Belleville Standard Specifications

O

0O 0O 0O 0O OO0 00 o o o o0 o O o o o 0o o o o o o o

(@)

1010
1020
1030
1110

Watermain Distribution — General

Watermain Distribution Design — General
Watermain Distribution Construction — General
Watermain Pipe

1120 Watermain Flow Control Valves
1130 Fire Hydrants

1140 Service Pipes

1150 Meters

1160 Corrosion Protection

1170 Temporary Watermains

1190 Commissioning New Watermains
SD-WD-1001 Pipe Embedment
SD-WD-1002 Mechanical Joint Restraint

SD-WD-1010
SD-WD-1011
SD-WD-1020
SD-WD-1021
SD-WD-1030
SD-WD-1031
SD-WD-1040
SD-WD-1041
SD-WD-1101
SD-WD-1201
SD-WD-1202
SD-WD-1210
SD-WD-1301
SD-WD-1901

Deflection of Watermain Under New Sewer

Deflection of Watermain Under Existing Sewer
Watermain Pipe Installed in Encasement (Trenchless)
Watermain Pipe Installed in Encasement (Open Trench)
Styrofoam Insulation for Existing Shallow Watermains
Placement of Watermain Adjacent to Catch Basin
Blow-off Assembly

Temporary Bacteriological Test Sampling Assembly

Fire Hydrant Installation

Copper Water Service

Polyethylene Water Service

Styrofoam Insulation for Existing Shallow Water Services
Valve Bypass Assembly

Terminology Used for Drinking Water Systems Servicing Buildings

e Ontario Ministry of Environment
o Design Guidelines for Drinking-Water Systems, 2008

e Fire Underwriters Survey
o Water Supply for Public Fire Protection, 2020
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8.2 Sanitary Sewer

The information used to prepare this report is based on the following documents and
information provided as noted below:

e Ontario Ministry of Environment
o Design Guidelines for Sewage Works, 2008
o Design Criteria for Sanitary Sewers, Storm Sewers, and Forcemains for
Alterations Authorized under an Environmental Compliance Approval, v2.0, 2023

e C(Climate Atlas (www.climateatlas.ca)

8.3 Storm Sewer

The information used to prepare this report is based on the following documents and
information provided as noted below:

e Ontario Ministry of Environment
o Stormwater Management Planning and Design Manual, 2003
o Design Guidelines for Sewage Works, 2008
o Design Criteria for Sanitary Sewers, Storm Sewers, and Forcemains for
Alterations Authorized under an Environmental Compliance Approval, v2.0, 2023
e Articles
o Pollutant Removal and Hydraulic Reduction Performance of Field Grassed Swales
during Runoff Simulation Experiments, Terry Lucke et al, Water, 2014
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BELLEVILLE

o the Bay of Quinte

City 0f Belleville
MEMORANDUM

TO:  File

FROM: Barry Simpson, Senior Project Manager
Engineering and Development Services Department

DATE: November 3, 2014

RE:  City of Belleville Memo Amendment to Report

On January 14, 2014 the following staff of the Engineering and Development Services
Department met to discuss the Municipal Servicing Review and Study Update for the
Cannifton Secondary Plan report (hereafter referred to as the report) and the servicing
of the Heritage Park Subdivision: Rod Bovay, Ray Ford, Spencer Hutchison, Art
MacKay, Phil Cantelo and Barry Simpson.

At the conclusion of the meeting it was the consensus of the group that the preferred
solution for the servicing of Mineral Road and Maitland Drive and the Heritage Park
Subdivision development was to extend the trunk sewer up Mineral Road to Maitland
Drive with only a local sewer being installed on Maitiand Drive while maintaining the
Canniff Mills pumping station in operation. Until such time as the sewer is installed on
Maitland Drive the Developer of the Heritage Park Subdivision would be permitted to
construct a portion of the local sewer on Maitland Drive outletting into the Canniff Mills
sewage pumping station to service their development. Upon the completion of the
local sewer on Maitland Drive outletting into the Mineral Road sewer the Heritage Park
Subdivision sewer flows would be redirected into this new sewer. The sewer installed
for the temporary servicing of the subdivision directing flows to the sewage pumping
station would remain in place and would be used to service the Maitiand Drive
properties fronting onto this sewer. While this option requires the Canniff Mills
pumping station to remain in operation the potential for decommissioning the station at
some point in the future still remains. To decommission the pumping station in the
future a trunk sewer along the Moira River and down Parks Drive outletting into either
the Mineral Road or Millennium Parkway trunk sewers as identified in the report would

be required.

With the decision to keep the Canniff Mills pumping station in operation it was agreed
that the upgrades recommended in the report need to be undertaken. Particular
emphasis was placed on the need to upgrade the existing 10 HP pump #1 to a 20 HP
capable of delivering a flow of 80 L/s at 7.5 m TDH the same as pump #2 to bring the
stations firm pumping capacity into compliance with the MOE Certificate of Approval
for the station.

The Corporation of the City of Belleville
city.belleville.on.ca



The general consensus regarding the two 600mm segments on Millennium Parkway
that were identified and recommended in the report to be upsized to 750 mm pipes
was that they would not be upsized as part of the Mineral Road / Maitland Drive
project. It was decided that these segments should be monitored in the future as
more development occurs to determine if and when these pipe segments would
require upgrading.

Yours Truly,

ﬁm /-{Mu;bm\

Bar mpson
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City of Belleville
Cannifton Secondary Plan Servicing Review and Update

1.0 Introduction

The City of Belleville retained the Greer Galloway Group to undertake an assessment and
comprehensive review and update of the Cannifton Secondary Plan Sanitary Sewer Servicing
Study from January 2001. As part of the exercise the siphon capacity was reviewed and the
possibility of eliminating the Moira Lea/ Canniff Mills Pumping Station was considered. This
study focused on the evaluation of the sanitary sewer collection system.

An inventory of the existing development within the Cannifton Study area was undertaken, and
an assessment was made in consultation with City Planning staff concerning the probable
ultimate growth based on the existing zoning and probable redevelopment of the study area.

The goal of this assignment was to determine the capacity of the sanitary sewer system within
the Cannifton area, its ability to meet current and projected demands for future growth,
determine the capacity and limitations of the siphon, and determine the feasibility of eliminating
the Moira Lea/Canniff Mills pumping station.

The City is planning to extend the sanitary sewer to Mineral Road, and requested GGG to look at
the possibilities of providing services to Maitland Drive, Farnham Road, Bird Crescent, Thurlow
Drive, Oakwood Lane, Scott Drive and Towncentre Drive.

This report includes recommendations regarding the upgrade of the sanitary network that has
reached or exceeded their service life/capacity, documents the deficiencies and bottlenecks in the
system and provides justification of the need for upgrades, improvements or expansion. It
identifies solutions to provide the immediate and long-term needs of the wastewater services to
the Cannifton Area and the Moira Lea/ Canniff Mills Pumping Station.

2.0 Existing Conditions

Since the initial report done in 2000, growth in the Cannifton Planning Area has advanced at a
quick pace and the sanitary sewer servicing conceptual plan has been updated along the way to
accommodate development and growth as it occurred.

There are a number of developments within the service area that are currently not connected to
the sanitary system at this time, but will be in the future. Currently the Moira Lea/Canniff Mills
pumping station only services the Moira Lea/Canniff Mills subdivision and pumps across the
river into the Cannifton Road North gravity system. The siphon currently receives flows from the
west side of the Cannifton Study area and also ties into the Cannifton Road North gravity system
further down. As part of the study the City would like to determine if the siphon and downstream
system have the capacity to eliminate the pumping station and re-direct all flows through the
siphon.

The Greer Galloway Group Inc. Page 1
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3.0

Planning Review

3.1 Cannifton Secondary Plan and Industrial Land Study Areas: Assessment of
Growth Potential for Upgrading of Municipal Services

This assessment presents growth scenarios for the Cannifton Secondary Plan area and the
adjacent Industrial lands located north of Highway 401 in the City of Belleville. Growth
potential is based upon an estimate of the total future commercial floor area as well as estimated
total number of residential units.

The Study Area includes properties within the Cannifton Secondary Plan (shown in red) and the
Industrial Lands to the east of this area (shown in yellow), see Study Area and Land Use Map
provided in Appendix A. An inventory of the existing property characteristics has been prepared
for each lot along these streets within the Study Area. These characteristics include:

a)
b)
c)
d)
e)
f)
g)

Street Address

Building Name

Existing Land Use

Zoning

Estimated Number of Storeys
Lot Area (mz)

Zoning Lot Coverage (%)

The following sources of information were used in the evaluation of the estimated total
commercial and industrial floor area as well as the total number of estimated residential units for
each scenario:

a)
b)
c)
d)
e)
f)

g)

Key Map, Cannifton Secondary Plan (Revised Dec. 1999) Sanitary Sewer Servicing
Study, City of Belleville

Land Use Map provided by the City of Belleville Engineering and Development Services
Department

Vacant Land Use Map provided by the City of Belleville Engineering and Development
Services Department

City of Belleville Official Plan, Schedule ‘B’ Land Use Plan-Urban Service Area
Subdivision Plans for the Cannifton area provided by the Greer Galloway Group Inc.
Property Information (Area, Location, and Zoning for each property) provided by the
City of Belleville Engineering and Development Services Department

Schedule A1, A2 and A4 to the Township of Thurlow Zoning By-law No. 3014

The existing land use has been classified into the following categories:

The Greer Galloway Group Inc. Page 2



City of Belleville
Cannifton Secondary Plan Servicing Review and Update

a) Residential

b) Commercial
¢) Industrial

Two (2) growth scenarios are presented for the Cannifton Secondary Plan Study Area. Scenario
1: “Maximum Theoretical Capacity: 3 Storeys” assumes the maximum development potential of
the Cannifton Secondary Plan Study Area by assuming that every lot designated Commercial or
Industrial under the Official Plan can have a building on it that is 3 storeys, in accordance with
the maximum building height of the ‘M’ zones of the Thurlow Zoning By-law. Scenario 2:
“Maximum Theoretical Capacity: 1 Storey” generally assumes a lower development potential of
the Cannifton Secondary Plan Study Area by assuming that every lot designated Commercial or
Industrial under the Official Plan can have a building on it that is only 1 storey. The assumptions
for residential development are the same for both scenarios. The following assumptions were
also incorporated into the calculations:

Where land is zoned for a purpose which does not comply with the Official Plan
designation, then zoning for uses permitted by the Official Plan will apply.
Non-parkland related lands zoned for Community Facility (CF) uses are considered in
accordance with the use of land designated under the Official Plan.
Properties that are designated for Commercial and Industrial uses in the Official Plan
have a 30% lot coverage and are all fully serviced.
Commercial and Industrial floor area calculations are determined by total lot area x 30%
lot coverage x the number of storeys.
Two (2) Residential density calculations have been used depending on the following
scenarios:

o For properties that are designated for Residential uses in the Official Plan but

have lands zoned for non-residential uses, including C1, C2, C3, M1, M2, M3,
CF, D, D-r, CF, PA, or RU zones, the following calculation has been used: total
lot area x 4.5 units/acre or 1 unit/900m?® which was used as the residential density
factor. An actual residential density factor of 1 unit/922m?* was determined by
obtaining the average density of the Settlers Ridge, Canniff Mill Estates and
Deerfield Park subdivisions. This value has been rounded down to 900m? for
estimate purposes.
Where properties are designated for Residential uses in the Official Plan and
zoned for residential uses in the Zoning By-law and have a lot area greater than
1000m? then the number of units/acre have been applied. If the lot area is less
than 1000m? then the number of residential units/lot have been applied.

*  Residential (R1) zones have 1 residential unit/lot or 5 units/acre.

» Residential (R2) zones have 2 residential units/lot or 7 units/acre.
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* Residential (R3) zones have 4 residential units/lot or 9 units/acre.

» Residential (R4) zones have | unit/frechold lot or 11 units/acre.

* Rural Residential (RR) zones have | unit/lot or 4.5 units/acre.

» Estate Residential (ER) zones have 1 unit/lot or 4.5 units/acre.

* Hazard (H) zones have no development potential.

e  Where more than 2 Official Plan designations are located on a property, a visual estimate
of each designation was determined and then incorporated into the following calculations
depending on the scenario:

o Mix of Commercial and Industrial designations: % of property under each
designation x total lot area x estimated lot coverage x number of storeys
o Mix of Commercial and/or Industrial with Residential:

* For Commercial and/or Industrial portions of the property: same as the
calculations for Mix of Commercial and Industrial designations: % of
property under each designation x total lot area x estimated lot coverage x
number of storeys.

* For Residential portions of the property: % of property under residential
designation x total lot area x by number of units/acre for each zone as
listed above for residential designations.

e St. Marks Church is 1 storey.

e The Christian Belleville School is 1 storey.

e It isassumed that the property owned by the Trust Cannifton Board is a cemetery and
therefore has no development potential.

Two (2) growth scenarios are presented for the Industrial Lands Study Area to the East of the
Cannifton Secondary Plan Study Area. Scenario 1: “Maximum Theoretical Capacity: 3 Storeys”
assumes the maximum development potential of the Industrial Lands Study Area by assuming
that every lot designated Commercial or Industrial under the Official Plan can have a building on
it that is 3 storeys, in accordance with the maximum building height of the ‘M’ zones of the
Thurlow Zoning By-law. Scenario 2: “Maximum Theoretical Capacity: 1 Storey” generally
assumes a lower development potential of the Industrial Lands Study Area by assuming that
every lot designated Commercial or Industrial under the Official Plan can have a building on it
that is only | storey. The above assumptions were also incorporated into the calculations.

Based on the above assumptions, the total floor area for commercial and industrial lands as well
as the estimated number of residential units for all scenarios was calculated in Table 1. The
results are summarized as follows:
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Table 1 — Cannifton Secondary Plan Study Area

Estimated Floor Area

Estimated Floor Area

Estimated Units

Commercial (m?) I”‘z“msﬁ;"al Residential
— 1,864,000 2,179,186 4,451
Scenario 2 626,421 726,395 4,451

*Due to properties such as churches and schools which will have the same floor areas in each
scenario, scenario 1’s floor areas will not be exactly three times that of scenario 2.

Table 2 - Industrial Lands Study Area to the East of the Cannifton Secondary Plan Study Area

Estimated Floor Area

Estimated Floor Area

Estimated Units

Commercial (m?) lnczumszt)rlal Residential
Scenario | n/a 2,913,127 n/a
Scenario 2 n/a 971,042 n/a

4.0 Sanitary Sewer Servicing

The existing and proposed sanitary sewer pipes were designed based on the City’s and MOE
criteria as shown in Table 3.

Table 3 — Sanitary Sewer Design Criteria for Commercial, Industrial and Residential Development

Category

Sewage Flow

Existing Commercial/Industrial

1.05 1/s/ha (includes allowance for infiltration)

Proposed Commercial/Industrial (Study Area)

5000 1/1 000m2/day (based on total floor area)

Residential

350 l/cap/day

3.0 persons/unit

infiltration rate = 0.28 1/s/ha

Where there was information provided on existing sewers the size and material of the pipe was
included within the breakdown. Where no information was provided or where new sewer was

proposed, theoretical pipe sizes that can handle the capacity was provided.

The Cannifton Study area was evaluated based on three options, each with two scenarios as

described below.

Option A — Scenario 1: This option considered the removal of the Moira Lea/Canniff
Mills pumping station and assumed a maximum capacity of 3 storeys for all commercial
and industrial properties. Although the siphon had capacity, the two sections of pipe
upstream of the siphon were over capacity as well as multiple sections downstream of the
siphon, these pipes have been highlighted in both the sanitary sizing table and correlating
sanitary sewer drawing in Appendix B. It should be noted that to provide the required
capacity for the proposed sanitary sewer, tying drainage area 7F into the existing pipes in
area 7G, that it would be tying a larger diameter pipe (675mm) into the existing 600mm

The Greer Galloway Group Inc.
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diameter pipe. It is usually not recommended to downsize pipe sizes in a system, and thus
replacing/upsizing these two pipe sections (MH 29 to MH 28 and MH 28 to Siphon)
should be done.

Option A — Scenario 2: This option considered the removal of the Moira Lea/Canniff
Mills pumping station and assumed a maximum build out of | storey for all commercial
and industrial properties. Although the siphon had capacity, the two sections of pipe
upstream of the siphon were over capacity as well as multiple sections downstream of the
siphon, these pipes have been highlighted in both the sanitary sizing table and correlating
sanitary sewer drawing in Appendix B. It should be noted that to provide the required
capacity for the proposed sanitary sewer, tying drainage area 7F into the existing pipes in
area 7G, that it would be tying a larger diameter pipe (675mm) into the existing 600mm
diameter pipe. It is usually not recommended to downsize pipe sizes in a system, and thus
replacing/upsizing these two pipe sections (MH 29 to MH 28 and MH 28 to Siphon)
should be done.

Option B — Scenario 1: This option left the Moira Lea/Canniff Mills pumping station in
service and assumed a maximum capacity of 3 storeys for all commercial and industrial
properties. The Cannifton Road sanitary pipe downstream of the pumping station did not
have capacity for the full build out of the Moira Lea Canniff Mills subdivision. The
siphon had capacity however the two sections of pipe upstream of the siphon were over
capacity as well as multiple sections downstream of the siphon, these pipes have been
highlighted in both the sanitary sizing table and correlating sanitary sewer drawing in
Appendix B.

Option B — Scenario 2: This option left the Moira Lea/Canniff Mills pumping station in
service and assumed a maximum capacity of | storey for all commercial and industrial
properties. The Cannifton Road sanitary pipe downstream of the pumping station did not
have capacity for the full build out of the Moira Lea Canniff Mills subdivision. The
sanitary sewers upstream of the siphon as well as the siphon had capacity however the
sewer at the end of the system prior to crossing the 401 did not have capacity; these pipes
have been highlighted in both the sanitary sizing table and correlating sanitary sewer
drawing in Appendix B.

For all of the above options, one pipe that was severely under capacity was the 200mm pipe from
MH 7B to MH 7 servicing drainage area 10B. This pipe was shown as a 675mm on the original
sewer servicing study drawing; however in the background information provided to us by the
City, the plan and profiles sized it as a 200mm. The actual size of this pipe has been confirmed as
200mm and as such results in capacity issues.

It should also be noted that in most of the options to provide the required capacity for the
proposed sanitary sewer tying into the pipes upstream of the siphon (MH 29A to MH 29), that a
larger diameter pipe (675mm) then what it is tying into (600mm) is required. It is usually not
recommended to downsize pipe sizes in a system. If the two sections of pipe before the siphon
(MH 29 to MH 28 and MH 28 to Siphon) were replaced/upsized to 750mm, the entire system

The Greer Galloway Group Inc. Page 6



City of Belleville
Cannifton Secondary Plan Servicing Review and Update

upstream of the siphon in all options would have capacity and it would eliminate the problem of
downsizing within the system.

Since both options A and B above resulted in capacity issues within the system with the main
concern being the pipe that passes under the 401, a third and fourth option was considered.
Option C and Option D look at the impact on the system if we consider not servicing the
commercial/industrial areas to the east (Areas 10A, 10B, 10C). For both these options only
scenario 1 (Maximum capacity of 3 storeys for all commercial and industrial properties) was
considered as it results in the worst case scenario.

Option C — Scenario 1: This option considered the removal of the Moira Lea/Canniff
Mills pumping station, assumed a maximum capacity of 3 storeys for all commercial and
industrial properties, and did not service the commercial/industrial properties to the East
(Areas 10A, 10B, 10C). This option showed the two pipe sections immediately upstream
of the siphon did not have capacity (MH29 to MH 28 and MH 28 to Siphon), as well as a
good portion of the Cannifton Road pipes. These pipes have been highlighted in both the
sanitary sizing table and correlating sanitary sewer drawing in Appendix B. This option
still resulted in the sanitary pipe passing under the 401 to be over capacity.

Option D — Scenario 1: This option left the Moira Lea/Canniff Mills pumping station in
service, assumed a maximum capacity of 3 storeys for all commercial and industrial
properties, and did not service the commercial/industrial properties to the East(Areas 10A,
10B, 10C). This option resulted in only the Cannifton Road sanitary pipes to have
capacity issues, these pipes have been highlighted in both the sanitary sizing table and
correlating sanitary sewer drawing in Appendix B. This option still resulted in the sanitary
pipe passing under the 401 to be over capacity.

Sanitary sewer design sheets and corresponding drawings highlighting the over capacity pipe
sections for all options are provided in Appendix B. The correlating Sanitary Drainage Area
Drawing is provided in Appendix C.

Overall all options showed common problem areas; the Cannifton Road sanitary sewers, the two
pipe sections directly upstream of the siphon (MH 29 to MH 28 and MH 28 to Siphon), and the
pipes passing under the 401. Of these over capacity pipes the most costly ones to replace would
be the pipes running under the 401.

4,1 Sewer Extension Cost Estimate

We have considered the preliminary costs associated with extending the proposed sewer services
within the existing road allowances, and have summarized them below in Table 4.
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Table 4 — Sanitary Sewer Extension Cost Summary

Road Allowance S.anltary Sewer Length Cost/m Total
Diameter (mm) (m)
West of Highway 62
Thurlow Dr. 200 175 S 550.00 [ $  96,250.00
Bird Cres. 200 280 S 550.00 [ $ 154,000.00
Maitland Dr. 200 565 S 550.00 [ $ 310,750.00
East of Highway 62
Farnham Rd. 200 2060 | S 650.00 | S 1,339,000.00
Oakwood Ln. 200 300 5 670.00 | S 201,000.00
Maitland Dr. 250 260 S 670.00 | § 174,200.00
Maitland Dr. 350 440 S 670.00 | § 294,800.00
Parks Dr. 250 1140 S 670.00 | § 763,800.00
Mineral Road 450 354 S 700.00 | § 247,800.00
Mineral Road 675 296 | S 750.00 | § 222,000.00
Upsize Existing Sewer
MH 29- MH 28 750 128 S 920.00 | § 117,760.00
MH 28 - Siphon 750 130 S 920.00 | § 119,600.00

Cost estimates were determined per meter of sanitary sewer to be installed. These per meter costs
include sanitary sewer, sanitary services, sanitary maintenance holes, and replacement for the
width of the trench with 300mm granular “B”, 150mm granular “A”, 50mm HL8 and 40mm
HL3. Installation costs have also considered rock removal. For streets West of Highway 62 we
have assumed rock to be 2m below ground level, and for streets East of Highway 62 we have
assumed rock to be 1m below ground level.

5.0 Siphon Capacity Review

As part of the Cannifton Secondary Plan study and update, determining the capacity of the
siphon was tasked to XCG Environmental Engineers and Scientist. XCG reviewed the details
and drawings provided by the City and were able to determine the current capacity of the siphon
to be 464 1/s. XCG’s final report has been attached in Appendix D. This capacity was entered
into the sanitary sizing tables and showed that in both scenarios, with or without the pumping
station, the siphon has the capacity to handle the entire sanitary flows in future build out
conditions. However parts of the upstream and downstream pipe network do not have the
capacity for full future build out.

6.0 Moira Lea / Canniff Mills Pumping Station

A site visit was made to the Moira Lea/Canniff Mills pumping station to perform a detailed
assessment. The following is a list of observations and recommendations;

e Sewage pump #1 has been re-built and the impeller was changed to an “N” style however
it is still only a 10 HP pump. Since the rated capacity is defined as the pumping capacity
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with the largest pump out of service, the firm capacity of this station is limited by the 10
HP pump. If there are ever issues with insufficient flow capacity of the station than
sewage pump #1 should be upgraded to one that is of equal size/capacity to sewage pump
#2. If this is done the overload protection should be upgraded to meet the new pump
capacity and leak protection should be added for the larger pump;

e One section of the wet well ladder access handrail should be re-installed;

e Consideration should be given to removable handrail around the wet well hatches; and,

e A flow meter controller needs to be reinstated;

The existing Amended Certificate of Approval (Number 3-0887-96-007), was for the
construction of this pumping station to be equipped with two sewage submersible pumps each
capable of delivering 80 litres per second at 7.5 meters TDH. From XCG’s inspection report and
confirmed by our site visit, the current pumping station does not conform to the current C of A.
This leaves the City with two options if they choose to have the pumping station remain in
operation;

a) Upgrade pump #1 to a 20 HP pump so that both pumps are capable of delivering the
same flow; or,

b) Amend the certificate of approval and reduce the pumping capacity of the station
accordingly.

7.0 Life Cycle Cost Analysis

A cost analysis was done to compare the following three options;

1) Demolish the Moira Lea/Canniff Mills pumping station and direct all sanitary flows
down Maitland Drive and Mineral Road to tie into the existing system on Millenium
Parkway;

2) Demolish the Moira Lea/Canniff Mills pumping station and direct all sanitary flows
down Parks Drive and Mineral Road to tie into the existing system on Millenium
Parkway; and,

3) Leave the Moira Lea/Canniff Mills pumping station operational.

For the above, options 1 and 2 pipe capacity was checked using Option A Scenario 1 to
accommodate the worst case scenario. This revised sanitary sizing table has been attached in
Appendix B.

The City of Belleville uses a life cycle of 60 years for their pumping stations and 100 years for
their sanitary sewer networks. For this life cycle cost analysis we have used a life cycle of 102
years (to allow for two replacements of the pumping station) and for a more accurate comparison
between the pumping station and sanitary sewers.

The following equation was used to calculate present value for an annually recurring fixed cost;
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PV =TV(UPW)
where
UPW = (1+d)"-1

d(1+d)"

PV = Present Value
TV = Todays Value
UPW = Uniform Present Worth factor of fixed recurring costs
d = real discount rate
= interest rate — inflation rate
n = analysis period (years)

The following equation was used to calculate present value for a future investment/one time
investment;

PV=TV (I+e)"
(1+d)”

PV = Present Value
TV = Todays Value
d = real discount rate
= interest rate — inflation rate
n = analysis period (years)
e = real growth escalation rate

Option 1: Sanitary System down Maitland Drive

Should the City choose to demolish the pumping station and run all sanitary flows down
Maitland Drive, the proposed sanitary system would need to be significantly deeper to allow for
a gravity fed system. The cost to demolish the pumping station and install deeper sanitary sewers

down Maitland Drive to tie into the Mineral Road trunk is as follows;

Table 5 — Sanitary Sewer Maitland Drive Cost Summary

Road Allowance S:amtary Sewer Length Cost/m Total
Diameter (mm) {m)
SA1(Moira Lea) to SA23 - East of Highway 62
Maitland Dr. 450 60 S 700.00 [ S 42,000.00
Maitland Dr. 525 700 ) 1,300.00 | § 910,000.00
Demolish Pumping Station| $  100,000.00

Total = $ 1,052,000.00

The costs for the above sanitary sewer were based on the same assumptions stated in Section 4.1
with the exception of rock depth. For this option, to allow for a gravity fed system, the new pipes
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on Maitland drive would need to be 5-6 meters deeper than the existing sanitary sewer leaving
Heritage Park Subdivision.

This would also affect the cost of the Mineral Road sanitary system as it would also need to be
installed deeper to accommodate the Maitland Drive sewers (compared to the costs shown in
Section 4.1 - $469,800). It would also require an increase in pipe size to accommodate increased
flows from the Moira Lea/Caniff Mills Subdivision. These costs would be as follows;

Table 6 — Sanitary Sewer Mineral Road Cost Summary

Sanitary Sewer Length
Road Allowance ?m ary sew 8 Cost/m Total
Diameter (mm) (m)
SA23 to MH 29 - East of Highway 62 (To accommodate Deeper Sanitary)
Mineral Road 675 | 650 [$  780.00|$ 507,000.00

Total= $ 507,000.00
Option 1 would result in a total construction cost of approximately $1.65 million.
Option 2: Sanitary System down Parks Road
Should the City choose to eliminate the pumping station, the cost to demolish the building and
install new sanitary sewers down Parks Drive to tie into the proposed Mineral Road trunk is as

follows;

Table 7 — Sanitary Sewer Parks Road Cost Summary

Sanitary Sewer Length

Road Allowance ) Cost/m Total
Diameter (mm) (m)
SA1 (Moira Lea) to MH 29A - East of Highway 62
Parks Drive 450 400 S 750.00 [ § 300,000.00
Parks Drive 525 740 S 865.00 | $ 640,100.00

Demolish Pumping Station| $  100,000.00
Total = $ 1,040,100.00

The costs for the above sanitary sewer were based on the same assumptions stated in Section 4.1.
Option 2 would result in a total construction cost of approximately $1.1 million.
Option 3: Leaving the pumping station operational:

The existing Moira Lea/Canniff Mills pumping station (Thurlow Bridge Station) was built in
1996. XCG performed their inspection in 2010 when the pumping station was 14 years old. At
the time of inspection the station was anticipated to have a remaining service life of 46 years and
would need to be replaced in 2056 at an anticipated cost of $950,000. Since we are comparing
the pumping station life cycle costs to that of a sanitary sewer system we have considered a 102
year life cycle.
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Currently the average annual operating expenses to run the Moira Lea/Canniff Mills pumping
station is approximately $20,000 (based on the past four years 2010-2013). It has been assumed
that the City will need to have a capital improvement reserve of $5,000 per year for upgrades or
repairs above the operating costs. The following assumptions were used to calculate present
value for annual operating costs;

TV =§25,000

d=3%-2%
=1%

n= 102 years

Thus UPW = 13.5903

PVannual = $25,000 (63.7574)
PVannual = $l,593,93500

The estimated cost to replace the pumping station is $950,000 of which is going to be applied to
the life cycle analysis in 42 years (2056). The following assumptions were used to calculate
present value for future investments/replacement cost;

TV =$950,000

d=3%-2%
=1%

n =42 years

e = 0 (we have assumed that the their will be no escalation rate outside of inflation for
construction costs).

Thus

PV,-42 = $625,497.97

Therefore the total present worth of the pumping station is;

PViow = PVannual + PVn_y
=$1,593,935.00 + $625,497.97
=$2,219,432.97

To leave the pumping station in operation and have sanitary flows from Moira Lea/Caniff Mills

subdivision continue as is the present value over a 102 year life cycle would be approximately
$2.2 million.

8.0 Conclusions and Recommendations

The Greer Galloway Group has evaluated the existing sanitary sewer infrastructure within the
Cannifton Area and has come to the following conclusions;

e In all scenarios the main concern or bottleneck within the Cannifton study area, is the
Cannifton trunk that passes under Highway 401. Whether the pumping station is
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eliminated or not, the existing pipe size (675mm in diameter), does not have the capacity
to handle the full servicing and build out of the Cannifton study area.

» In all scenarios the Cannifton Road sanitary sewer has capacity issues.

¢ In most of the scenarios the two 600mm sections of pipe upstream of the siphon (MH 29
to MH 28 and MH 28 to Siphon) are over capacity. Increasing these to 750mm diameter
pipes would remove this capacity issue.

e The siphon has ample capacity to handle the elimination of the pumping station, however
as mentioned above, the system downstream of the siphon does not have the capacity for
future build out.

¢ By not servicing the commercial/industrial areas to the East (Areas 10A, 10B, 10C), the
trunk passing under the 401 still does not have capacity to service the build out of the
remaining areas of the Cannifton Study area.

e The Moira Lea/Canniff Mills pumping does not currently conform to the certificate of
approval and as such if the City chooses to keep the pumping station operational should
either amend the C of A or upgrade pump #1 to 20 HP.

» Based on the life cycle analysis comparing the options of 1) removing the pumping station
and directing flows down Maitland Drive, 2) removing the pumping station and directing
flows down Parks Drive, and 3) leaving the pumping station in operation, option 2 is the
least costly.

If the city intends to fully develop the entire Cannifton area several upgrades to existing sanitary
pipes would need to be done, including what could be a costly upgrade to the sewer crossing
under Highway 401. With or without the Moira Lea/Canniff Mills pumping station, the siphon
has sufficient capacity.

Yours truly,
THE GREER GALLOWAY GROUP INC.
ENGINEERS AND PLANNERS

2

Mot

S. Blakey, P.Eng. Adele Voldock, P.Eng.
Sr. Engineer
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Appendix A — Jp2g Report and Study Area and Land Use Map
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Cannifton Secondary Plan and Industrial Land Study Areas: Assessment of Growth Potential

for Upgrading of Municipal Services

This assessment presents growth scenarios for the Cannifton Secondary Plan area and the adjacent
Industrial lands located north of Highway 401 in the City of Belleville. Growth potential is based upon an
estimate of the total future commercial floor area as well as estimated total number of residential units.

The Study Area includes properties within the Cannifton Secondary Plan (shown in red) and the
Industrial Lands to the east of this area (shown in yellow) on the attached Study Area and Land Use
Map. An inventory of the existing property characteristics has been prepared for each lot along these
streets within the Study Area. These characteristics include:

a)
b)
c)
d)
e)
f)
g

Street Address

Building Name

Existing Land Use

Zoning

Estimated Number of Storeys
Lot Area (m?)

Zoning Lot Coverage (%)

The following sources of information were used in the evaluation of the estimated total commercial and

industrial floor area as well as the total number of estimated residential units for each scenario:

a)
b)
c)
d)
e)

f)

g)

Key Map, Cannifton Secondary Plan (Revised Dec. 1999) Sanitary Sewer Servicing Study, City of
Belleville

Land Use Map provided by the City of Belleville Engineering and Development Services
Department

Vacant Land Use Map provided by the City of Belleville Engineering and Development Services
Department

City of Belleville Official Plan, Schedule ‘B’ Land Use Plan-Urban Service Area

Subdivision Plans for the Cannifton area provided by the Greer Galloway Group Inc.

Property Information (Area, Location, and Zoning for each property) provided by the City of
Belleville Engineering and Development Services Department

Schedule A1, A2 and A4 to the Township of Thurlow Zoning By-law No. 3014

The existing land use has been classified into the following categories:

a)
b)
c)

Residential
Commercial
Industrial

Two (2) growth scenarios are presented for the Cannifton Secondary Plan Study Area. Scenario 1:
“Maximum Theoretical Capacity: 3 Storeys” assumes the maximum development potential of the
Cannifton Secondary Plan Study Area by assuming that every lot designated Commercial or Industrial



under the Official Plan can have a building on it that is 3 storeys, in accordance with the maximum
building height of the ‘M’ zanes of the Thurlow Zoning By-law. Scenario 2: “Maximum Thearetical
Capacity: 1 Storey” generally assumes a lower development potential of the Cannifton Secondary Plan
Study Area by assuming that every lot designated Commercial or Industrial under the Official Plan can
have a building on it that is only 1 storey. The assumptions for residential development are the same for
both scenarios. The following assumptions were also incorporated into the calculations:

o  Where land is zoned for a purpose which does not comply with the Official Plan designation,
then zoning for uses permitted by the Official Plan will apply.

e Non-parkland related lands zoned for Community Facility (CF) uses are considered in accordance
with the use of land designated under the Official Plan.

e Properties that are designated for Commercial and Industrial uses in the Official Plan have a 30%
lot coverage and are all fully serviced.

o Commercial and Industrial floor area calculations are determined by total lot area x 30% lot
coverage x the number of storeys.

e Two (2) Residential density calculations have been used depending on the following scenarios:

o For properties that are designated for Residential uses in the Official Plan but have lands
zoned for non-residential uses, including C1, C2, C3, M1, M2, M3, CF, D, D-r, CF, PA, or
RU zones, the following calculation has been used: total lot area x 4.5 units/acre or 1
unit/900m* which was used as the residential density factor. An actual residential
density factor of 1 unit/922m? was determined by obtaining the average density of the
Settlers Ridge, Canniff Mill Estates and Deerfield Park subdivisions. This value has been
rounded down to 900m? for estimate purposes.

o Where properties are designated for Residential uses in the Official Plan and zoned for
residential uses in the Zoning By-law and have a lot area greater than 1000m” then the
number of units/acre have been applied. If the lot area is less than 1000m” then the
number of residential units/lot have been applied.

= Residential (R1) zones have 1 residential unit/lot or 5 units/acre.

= Residential (R2) zones have 2 residential units/lot or 7 units/acre.
»  Residential (R3) zones have 4 residential units/lot or 9 units/acre.
" Residential (R4) zones have 1 unit/freehold lot or 11 units/acre.

» Rural Residential (RR) zones have 1 unit/lot or 4.5 units/acre.

* Estate Residential (ER) zones have 1 unit/lot or 4.5 units/acre.

= Hazard (H) zones have no development potential.

o  Where more than 2 Official Plan designations are located on a property, a visual estimate of
each designation was determined and then incorporated into the following calculations
depending on the scenario:

o Mix of Commercial and Industrial designations: % of property under each designation x
total lot area x estimated lot coverage x number of storeys

o Mix of Commercial and/or Industrial with Residential:

= For Commercial and/or Industrial portions of the property: same as the
calculations for Mix of Commercial and Industrial designations: % of property



under each designation x total lot area x estimated lot coverage x number of
storeys.

* For Residential portions of the property: % of property under residential
designation x total lot area x by number of units/acre for each zone as listed
above for residential designations.

e St. Marks Church is 1 storey.

e The Christian Belleville School is 1 storey.

e Itis assumed that the property owned by the Trust Cannifton Board is a cemetery and therefore
has no development potential.

Two (2) growth scenarios are presented for the Industrial Lands Study Area to the East of the Cannifton
Secondary Plan Study Area. Scenario 1: “Maximum Thearetical Capacity: 3 Storeys” assumes the
maximum development potential of the Industrial Lands Study Area by assuming that every lot
designated Commercial or Industrial under the Official Plan can have a building on it that is 3 storeys, in
accordance with the maximum building height of the ‘M’ zones of the Thurlow Zoning By-law. Scenario
2: “Maximum Theoretical Capacity: 1 Storey” generally assumes a lower development potential of the
Industrial Lands Study Area by assuming that every lot designated Commercial or Industrial under the
Official Plan can have a building on it that is only 1 storey. The above assumptions were also
incorporated into the calculations.

Based on the above assumptions, the total floor area for commercial and industrial lands as well as the
estimated number of residential units for all scenarios was calculated in Table 1. The results are
summarized as follows:

Cannifton Secondary Plan Study Area

Estimated Floor Area Ganlmisted FIr:for Rk Estimated Units
) 2 Industrial : "
Commercial (m°) (m?) Residential
Scenario 1 1,864,000 2,179,186 4,451
Scenario 2 626,421 726,395 4,451

Industrial Lands Study Area to the East of the Cannifton Secondary Plan Study Area

Estimated Floor Area Estimzted Flt?or Area Estimated Units
y 2 Industrial % .
Commercial (m°) (mz) Residential
Scenario 1 n/a 2,913,127 n/a
Scenario 2 n/a 971,042 n/a
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Cannifton Secondary Plan Servicing Review and Update

Appendix B - Sanitary Sewer Sizing Design Sheets and Drawings
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NOTES:

Eam N 1. ALL WORK SHALL BE IN ACCORDANCE WITH RELEVANT
CODES AND GUIDELINES.

2. ALL DRAWINGS AND ADDENDA ARE T0 BE READ AS,

AND IN CONJUNCTION WITH THE SPECIFICATIONS.

3. ALL EQUIPMENT SHALL BE INSTALLED AS SPECIFIED OR
APPROVED EQUIVALENT.

4, CONTRACTOR MUST CHECX AND VERIFY ALL DIMENSIONS
a‘?;mt PROCEEDING WITH WORK AND BE RESPONSIBLE

FOR SAME.

5. CONTRACTOR MUST REPORT ANY DISCREPANCIES TO
ENGINEER FOR RESOLUTION BEFORE COMMENCING THE
WORK.

P——

6. ANY CHANGES MUST BE APPROVED BY THE ENGINEER.
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