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1 BACKGROUND 

Harbour 25 LP (Porta) engaged Jewell Engineering Inc. (Jewell) to complete a servicing review in 

support of a rezoning application for the subject property at 25 Dundas Street West in 

Belleville, see Figure 1-1. 

Figure 1-1: Property Location 

The following services have been considered for the development: 

• Water Distribution System 

• Sanitary Sewer System 

• Storm Sewer System 

• Stormwater Management System (separate cover) 

• Traffic Impact Study (separate cover) 

1.1 SITE DESCRIPTION 

The development area is approximately 2.94 ha.  The surrounding land use is commercial to the 

south, marine commercial to the east and railway to the north. 

The site is a former brownfield site and a risk assessment was completed by Blumetric.  

Blumetric found contamination within the soil but that the groundwater was not contaminated.  

This meant that the contaminants are not being mobilized into the water.  The remediation 
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plan includes both hard and soft caps consisting of a minimum of 75 mm asphalt over 150 mm 

of gravel or 1 m of clean fill, respectively.  All piping will be bedded with clean material and will 

be separated from contaminated materials with a geotextile.  What this means is that the pipe 

materials will not come into contact with contamination from either soil or groundwater; 

therefore, no special protective materials or installation practices are required. 

The Ministry of the Environment has issued 2 Certificates of Property Use (CPU) for the site: 

RA1470-15-01 and RA1470-15-02.  The certificates are based on the Risk Assessment RA170-

15e prepared by Blumetric.  The CPUs contains the full approval details for how the property is 

to be managed.  In support of the CPUs, the Risk Assessors issued a Health and Safety Plan.  The 

current version will be on file with the site owners.  Blumetric, at the City’s request, also 

provided a summary letter with direct answers to the City’s environmental concerns.  This letter 

is included in Appendix B. 

1.2 PROPOSED DEVELOPMENT 

The proposed development will consist of 213 residential units and a few commercial units, see 

Figure 1-2.  The development will include the construction of private roads with access from 

Old Bay Bridge Road.  See Appendix A for the full plan. 

Figure 1-2: Porta Concept Plan 
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1.3 SERVICING INFRASTRUCTURE 

1.3.1 WATERMAIN 

There is a 450 mm diameter watermain on Dundas Street West that supplies a 200 mm 

diameter watermain which services the subject lands and Crate Marine.  The 200 mm main is 

situated along the Mary Street road allowance.  There is also a 200 mm diameter watermain on 

Old Bay Bridge Road servicing the Ramada Inn.  This main connects to Dundas Street West.  

Each of the two mains dead-ends presenting potential for water aging concerns.   

The proposed 200 mm diameter watermain loop provides an opportunity to correct the dead-

ends by connecting both dead-ends on Old Bay Bridge Road and Mary Street.  The City of 

Belleville requested this loop and would take ownership of the main through a servicing 

easement. 

1.3.2 SANITARY SEWER 

The lands are low and cannot drain by gravity to the City sewer.  It will require a lift station to 

discharge to the sanitary main along Dundas Street West.  Currently, a lift station is located on 

the Crate Marine property that also served the subject lands.  According to the 2014 Servicing 

Report by Towles and City drawings, the 100 mm forcemain from the lift station discharges to a 

900mm sanitary main at the intersection of Dundas Street and James Street.  The forcemain 

previously connected to the 600mm sewer at the intersection of Mary Street but was rerouted 

in the late 1980s.   

Towles noted the most recent use of the lands by the Harbour Club and some residential 

dwellings would have generated a peak flow of some 10.45 L/s.  This would have represented 

0.81% of the capacity of the 900 mm sewer. 

The servicing strategy will be to install a new lift station and intercept this 100 mm forcemain to 

avoid any work within the CP Rail limits.  The current lift station for Crate Marine will be routed 

to discharge to the new lift station. 

A new 200 mm diameter gravity sewer will collect sewage and drain to the new lift station.   
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2 WATER DISTRIBUTION SYSTEM 

A new watermain is proposed to connect from Mary Street through the site to Old Bay Bridge 

Road.  The proposed watermain will be owned and maintained by the City of Belleville serving 

as a loop between the Mary Street and Old Bay Bridge Road mains.  An easement over the main 

will be provided to the City of Belleville for future maintenance.  Certificates of Property Use 

remain the responsibility of the Site Owners who are bound by the obligations within the 

certificates. 

2.1 EXISTING CONDITIONS 

There is an existing 200 mm water service connected to the existing marine buildings.  There is 

also a 200 mm watermain on Old Bay Bridge Road.  Both watermains are connected to the 450 

mm watermain on Dundas Street. 

2.2 DESIGN CRITERIA 

The watermain design criteria used are based on the City and MECP guidelines are summarized 

below: 

• Minimum Watermain Diameter Size:     200 mm 

• Average Daily Demand: 

o Residential:       350 L/d*cap 

o Commercial:       2.5 L/d*m2 

o Heavy Industry:      55,000 L/d*ha 

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

• Peak Hour Demand Pressure Minimum:    50 psi 

• Peak Hour Demand Pressure Maximum:    80 psi 

• Maximum Pressure:       100 psi 

• Test Pressure:        200 psi 

• Maximum Velocity:       3.0 m/s 

• Friction Factor:       110 

• Minimum Depth of Watermain:     1.8 m 

• Maximum Depth of Watermain:     2.5 m 

• Minimum Horizontal Separation:     3.0 m 

• Minimum Vertical Separation:     0.5 m 

• Fire Hydrant Spacing:       90 m 
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2.3 FIRE FLOW REQUIREMENTS 

The required fire flow for the proposed development was calculated using the method in the 

Water Supply for Public Fire Protection, 2020, published by the Fire Underwriters Survey (FUS). 

The maximum required fire flow was determined to be 9,350 L/min based on the FUS 

calculation, see Table 2-1.  The existing marine buildings are more than 45 m away and 

therefore, are not included in the fire flow calculations.  The area used in the calculation is the 

largest area allowed without fire walls; however, since fire walls are expected to be between 

every 2-unit block, the fire flow calculated is very conservative. 

Table 2-1: FUS Fire Flow Calculation Procedure 

  

Fire Underwriters Survey Method*

Fire Flow - Porta
*Water Supply for Public Fire Protection - A Guide to Recommended Practice in Canada - 2020

Construction Type Wood Frame Type V

Constuction Coefficient C = 1.5

Vertical Openings use if C < 1.0 Unprotected

Ground Floor Area 600 sq.m

Height (# of Storeys) 2 storeys

A = 1,200 sq.m

11,432 L/min

Rounded to 1000 L/min 11,000 L/min

Limited Combustible -15%

Decrease by -1,650 L/min

N/A 0%

Decrease by 0 L/min

Exposure Charge 0%

Decrease by 0 L/min

Calculated 9,350 L/min

Converted 156 L/s

Converted 2,470 USGPM

A

Total Effective Floor AreaB

Occupancy and Contents

Adjustment
D

Automatic Sprinkler

Adjustment
E

Adjusted Required Fire FlowG

Required Fire FlowC

Exposure AdjustmentF
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2.4 POPULATION DEMAND 

The daily average demand of the development was established by calculating the proposed 

domestic and commercial and the existing industrial demands, see Table 2-2. 

Table 2-2: Daily Average Demands 

Type Residential   Type Commercial  

# of Units 213   Total Floor Area 300 m2 

Population/unit 2.5   Capita Usage 2.5 L/d*m2 

Population 532.5   Demand 750 L/d 

Capita Usage 350 L/d*cap     

Demand 186,375 L/d  Type Industrial  

    Total Floor Area 0.1285 ha 

    Capita Usage 55,000 L/d*ha 

Total Average 194,193 L/d  Demand 7,068 L/d 

Once the daily average demands were established, peaking factors were determined from 

Table 3-1 in the MECP design guidelines, as shown in Table 2-3. 

Table 2-3:Peaking Factors, Table 3-1 MECP Guidelines 

Peaking Factors 

Peak Hour 4.13 

Maximum Day 2.75 

2.5 WATERMAIN HYDRAULICS 

Jewell utilized Bentley WaterCAD water modelling software to analyse the proposed watermain 

loop.  To create the model, Jewell simulated the pressure and flows available at the two 

proposed connection points with a reservoir, pump, and pump curve.  The reservoir (set to the 

road elevation) provides an unlimited supply of water to the system.  The pump pressurizes the 

proposed system within the operating range set by the pump curve.  To create the pump curve, 

Jewell used the fire hydrant test completed by the City on March 26, 2007.  The calculations for 

the pump curve can be found in Appendix E, along with the reservoir and pipe inputs. 

To determine the available flows and pressures in proximity to the connection points on Old 

Bay Bridge Road and Mary Street, Jewell obtained the fire hydrant flow test for a hydrant on 

Dundas Street West directly across from the development.  The City indicated the flow test on 

March 26, 2007, was the most current and remained applicable.  Jewell was informed that for 

the purpose of this study, the flow test completed in 2007 is still relevant.  A summary of the 

results is listed in Table 2-4 with the full results attached in Appendix D.  The flow test results 

were used to calibrate the water model and simulate the existing network system. 
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Table 2-4: Fire Hydrant Test Results, March 26, 2007 

Hydrant Location 
Main Size 

(mm) 
Static Pressure 

(psi) 
Residual Pressure 

(psi) 
Residual Flow 

(usgpm) 

48 Dundas St W 450 84 78 1,898 

Three scenarios were calculated: Static Pressure, Peak Hour, and Max Day + Fire Flow.  These 

scenarios calculate the pressures available during no demand and standard high demand 

periods.  The results are summarized in Table 2-5. 

Table 2-5: Water Model Results 

The pressures are lowest during the Max Day + Fire Flow scenario.  This occurs when a fire flow 

demand has been applied to the system and maximum day domestic usage conditions are 

considered. 

The MECP specifies that watermain pressures during Static and Peak Hour scenarios are to be 

between 50 psi to 80 psi; however, if they are greater than 80 psi, they cannot exceed 100 psi.  

The pressure during Static and Peak Hour scenarios do exceed 85 psi, but do not exceed 100 

psi; therefore, the watermain meets the MECP specifications. 

According to MECP specifications, a minimum system pressure of 20 psi is required to be 

maintained during fire fighting.  The available fire flow along the looped main does not drop 

below 14,866 L/min.  Therefore, the watermain provides sufficient fire flow. 

The scenario results show that there is sufficient flow and pressure available in the existing 

system to accommodate the additional demand created by the proposed development. 

Figure 2-1 shows the proposed layout of the watermain.  For an enlarged map, see Appendix F. 

Label Elevation Static Pressure Fire Flow Fire Flow Available

No Demand Demand Pressure Demand Pressure Needed Demand Pressure @ 20 psi

(m) (psi) (L/min) (psi) (L/min) (psi) (L/min) (L/min) (psi) (L/min)

J-1 76.7 84.4 0.0 84.3 0.0 84.4 12,000 12,000.0 69.8 27,008

J-2 76.7 84.4 10.0 84.3 6.7 84.4 12,000 12,006.7 68.3 25,659

J-3 76.0 85.4 50.2 85.3 33.4 85.4 12,000 12,033.4 68.5 25,217

J-4 76.0 85.4 25.1 85.3 16.7 85.3 12,000 12,016.7 67.9 24,766

J-5 76.0 85.4 50.2 85.3 33.4 85.3 12,000 12,033.4 67.6 24,582

J-6 76.0 85.4 65.3 85.3 43.5 85.3 12,000 12,043.5 67.3 24,360

J-7 76.0 85.4 40.2 85.3 26.7 85.3 12,000 12,026.7 67.0 24,109

J-8 76.0 85.4 55.2 85.3 36.8 85.3 12,000 12,036.8 65.7 23,224

J-9 76.5 84.7 19.7 84.6 13.1 84.6 12,000 12,013.1 68.6 25,811

J-10 76.5 84.7 60.2 84.6 40.1 84.6 12,000 12,040.1 67.7 25,066

J-11 76.5 84.7 55.2 84.6 36.8 84.6 12,000 12,036.8 67.1 24,577

J-12 76.5 84.7 70.3 84.6 46.8 84.6 12,000 12,046.8 66.9 24,414

J-13 76.5 84.7 35.1 84.6 23.4 84.6 12,000 12,023.4 67.1 24,527

J-14 76.8 84.2 0.0 84.2 0.0 84.2 12,000 12,000.0 69.5 26,905

J-15 76.2 85.1 20.3 85.1 13.5 85.1 12,000 12,013.5 41.2 14,866

Designed: Project:

Phone: 613-969-1111 Checked:

Website: www.jewelleng.ca Date: June 18, 2025

Peak Hour Max Day

Jewell Engineering Inc.

Water Model Results

Porta

Julie Humphries

Bryon Keene, P.Eng.

Max Day + Fire Flow
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Figure 2-1: Porta Watermain Layout 

2.6 VELOCITY AND TRANSIENT FLOW 

2.6.1 VELOCITY CHECK 

Maximum acceptable velocity from one direction is 3.0 m/s.  Velocity may be calculated using 

the continuity equation (𝑄  𝑉 ), given the proposed pipe size of 200 mm and peak flow 

assuming full fire flow and peak demand.  Also, since the flow of water is sourced from two 

directions, the calculated velocity is divided in half.  Jewell calculated the peak flow to be 557 

L/min or 0.008 m3/s.  Velocity is 2.7 m/s.  This is less than 3.0 m/s and is acceptable.  See below 

for full calculations. 

Flow Calculation Area Calculation 
𝑄  (𝑓𝑖𝑟𝑒 𝑓𝑙𝑜𝑤) + (𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑑𝑒𝑚𝑎𝑛𝑑 ∗ 𝑝𝑒𝑎𝑘 ℎ𝑜𝑢𝑟) 

𝑄   .16𝑚3 𝑠⁄ + ( .   𝑚3 𝑠⁄ ∗ 4.13) 
𝑄   .17𝑚3 𝑠⁄  

  𝜋𝑟2 
  𝜋( .1𝑚)2 
   . 314𝑚2 

Velocity Calculation Conclusion 

𝑉  
𝑄

  
 

 .17𝑚3 𝑠⁄

 ( . 314𝑚2)
 

𝑉   .7𝑚 𝑠⁄  

 .6𝑚 𝑠⁄ < 𝑉 < 3. 𝑚 𝑠⁄  
𝑉  𝑚 𝑠⁄ < 3. 𝑚 𝑠⁄  

∴ 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑖𝑠 𝑎𝑐𝑐𝑒𝑝𝑡𝑎𝑏𝑙𝑒 
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2.6.2 TRANSIENT FLOW CHECK 

The transient flows are checked assuming a column of water flowing at 0.6 m/s is abruptly 

stopped.  Transient flows are estimated using the water hammer equation: 

𝑃𝑎𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙  
𝑎𝑉

 .31𝑔
 

Where: 
𝑎  𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒 𝑤𝑎𝑣𝑒  486 𝑓𝑡 𝑠⁄  
𝑉  𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑖𝑛 𝑝𝑖𝑝𝑒 (𝑓𝑡 𝑠⁄ ) 
𝑔  𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑑𝑢𝑒 𝑡𝑜 𝑔𝑟𝑎𝑣𝑖𝑡𝑦  3 𝑓𝑡 𝑠2⁄  

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 

213.5 psi.  This is less than the maximum rated pressure of the DR18 pipe, which is 235 psi.  

Therefore, the 200 mm DR18 pipes are sufficient for the application.  See below for full 

calculations. 

Additional Pressure Total Pressure 

𝑃𝑎𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙  
𝑎𝑉

 .31𝑔
 

𝑃𝑎𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙  
(486 𝑓𝑡 𝑠⁄ )(1.97𝑓𝑡 𝑠⁄ )

 .31(3 𝑓𝑡 𝑠2⁄ )
 

𝑃𝑎𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙  1 9.5𝑝𝑠𝑖 

𝑃𝑡𝑜𝑡𝑎𝑙  𝑃𝑎𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 + 𝑃𝑠𝑡𝑎𝑡𝑖𝑐  
𝑃𝑡𝑜𝑡𝑎𝑙  1 9.5𝑝𝑠𝑖 + 84𝑝𝑠𝑖 

𝑃𝑡𝑜𝑡𝑎𝑙   13.5𝑝𝑠𝑖 

Conclusion 
𝑃𝑡𝑜𝑡𝑎𝑙 <  35𝑝𝑠𝑖 (𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑟𝑎𝑡𝑒𝑑 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒, 𝐷 18 𝑝𝑖𝑝𝑒) 

𝑃𝑡𝑜𝑡𝑎𝑙   13.5𝑝𝑠𝑖 <  35𝑝𝑠𝑖 
∴    𝑚𝑚 𝐷 18 𝑝𝑖𝑝𝑒𝑠 𝑎𝑟𝑒 𝑠𝑢𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 

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

2.7 WATERMAIN MATERIALS AND FITTINGS 

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. 

2.7.1 PIPE MATERIAL 

All watermain pipe 100 mm to 300 mm in diameter shall be DR18 PVC (or lower) and be 

manufactured in accordance with AWWA C900 and certified to NSF/ANSI 61 and CSA B137.3. 

The pressure class of all pipes shall be a minimum of 235 psi. 
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2.7.2 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. 

As per the City of Belleville standards, all 2-unit dwelling units will have a 25 mm service. 

2.7.3 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 90 m for towns and multi-units. 

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

If the drain hole is within or below the groundwater table, the hole is to be plugged.  High 

groundwater table is expected at the development; therefore, the holes will be plugged. 

Hydrant locations are adjusted where possible to be situated at high points in the main to help 

provide air release points. 

2.7.4 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.  Maximum 

valve spacing permitted by the City is 300 m.  Valves do not exceed this standard. 

All Valves conform to AWWA standards. 

2.7.5 CHAMBERS 

There are no chambers proposed in this development. 

2.7.6 DEPTH 

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

top of road. 
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2.7.7 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. 

2.7.8 RESTRAINTS 

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

restrained.  The City Standard 1110.05.09 for specific instructions on placement of restraints is 

referenced.  Since all pipes are 300 mm or smaller, mechanical restraints are required on all 

joints as follows: 

Table 2-6: Restraint Distance Requirements at Pipe Fittings 

Fitting Restraint Distance (m) 

Bend 11.25 degrees or larger 15 

Cap 20 

Plug 20 

Valve 20 

T (middle leg) 15 

T (main legs) 
Immediate joint 

(full length of pipe is required) 

Hydrant Lead Full Length 

2.7.9 NITRILE GASKET SEALS 

Nitrile gasket seals shall be used for watermains buried in soil with or with the potential for 

hydrocarbon contamination.  Nitrile gasket seals shall conform to AWWA standards. 

There is known soil contamination on the subject lands and nitrile gasket seals are proposed. 
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3 SANITARY SEWER SYSTEM 

The sanitary sewer system for the development will be constructed as a new private gravity 

system to a private pump station.  The sewage will contribute to the Belleville Sewage 

Collection System via the existing forcemain.  No new discharges to the natural environment 

are created by the installation. 

Due to the high groundwater 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. 

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

Sanitary sewer installation must follow all applicable OPSS’s, such as OPSS 410 and OPSS 407, 

OPSD’s and City standards. 

3.1 EXISTING CONDITIONS 

There is an existing 900 mm diameter sanitary main on Dundas Street West that receives a 100 

mm diameter forcemain from Crates Marine. 

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. 

• Minimum Sewer Diameter:      200 mm 

• Pipe Capacity Equation:      Manning’s 

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

• Full Flow Velocity: 

o Minimum:       0.6 m/s 

o Maximum:       3.0 m/s 

• Extraneous Flow Allowance:      0.28 L/s*ha 

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

• Population Factors: 

o Townhome:       2.5 persons/unit 

o Apartment:       2.5 persons/unit 

• Peak Flows: 

o Commercial:       2.5 L/d*m2 

• Residential Peak Factor: 
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o Calculation:       Harmon 

o Minimum:       2.00 

• Maximum Pipe Usage:      80% 

• Horizontal Separation from Watermain:    2.5 m (minimum) 

• Vertical Separation from Watermain:    0.5 m (minimum) 

3.3 SANITARY SEWER DESIGN 

Pipes are sized using the standard Sanitary Sewer Design Sheet, see Table 3-1 or Appendix F.  

Peak flows of 10.06 L/s are expected for both Crates and the subject lands.  This is similar to the 

flows that were calculated by Towles (10.45 L/s) for the previous development. 

Residential flows are determined by multiplying the number of residential units by number of 

residents per unit and the daily average per capita flow.  Peak flows are found using the 

Harmon Peaking Formula (see Table 3-1).  The Harmon Peaking Formula adjusts the peak flow 

factor based on the population served at each pipe length.  Extraneous flows (I&I) are 

calculated by multiplying the City’s standard rate of 0.28 L/s*ha by the contributing area. 

Commercial flows that are determined use the standard flow rate of 2,500 L/d*m2 including 

extraneous flows.  The total peak flow is found by an arithmetic sum: 

𝑃𝑒𝑎𝑘 𝐷𝑒𝑠𝑖𝑔𝑛  𝑙𝑜𝑤 (𝑄𝑑)  𝑃𝑒𝑎𝑘 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛  𝑙𝑜𝑤 (𝑄𝑝) + 𝑃𝑒𝑎𝑘 𝐸𝑥𝑡𝑟𝑎𝑛𝑒𝑜𝑢𝑠  𝑙𝑜𝑤 (𝑄𝑖) 

Pipe capacity is solved using Manning’s Equation. 

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

2.30. 

Greater detail for the calculations can be found directly on the Sanitary Sewer Design Sheet, 

Table 3-1. 

The development will drain to a central pump station. 

Sewers within the development have been designed to accommodate the proposed 

development; therefore, the sewer main will be 200 mm in diameter with a minimum slope of 

0.4%. 

3.4 PUMP STATION 

A sewage lift station has been designed by John Brooks Appendix C.  The lift station will include 

two submersible 3” pumps with 3 phase 4hp motors.  The pump rates are 131L/s with an active 

storage volume of 1m3.  The station will be connected with SCATA controls and alarmed.
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Figure 3-1: Porta Sanitary Layout 
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Table 3-1: Sanitary Sewer Design Sheet 

 

Peak Design Flow Calculation Pipe Capacity by Manning's Equation

(Qd) Peak Design Flow = (Qp) Peak population flow + (Qi) Peak extraneous flow + (Qc) Commercial Flow 

Where: Townhomes 2.5

q = Average daily per capita flow 350 L/d*cap Apartment 2.5 Where:

I = Unit of peak extraneous flow 0.28 L/s*ha A = area of pipe in m2 Check

M = Harmon peaking factor (min = 2) R = Hydraulic radius = A / P

P = Population in 1000's Average Commercial Flows 2.5 L/d*m2 P = Wetted perimeter

A = Area in hectares Peaking Factor 2.0 S = Slope (m/m)

n = Manning's friction coef. use Actual V if d:D < 0.3

Population Commercia Peak Ex. Design Capacity Ratio

Individual Cumulative Flow Flow Flow Flow n = d:D

Area (A) Area (A) Area (A) Area (A) Q(p) Q(c) Q(i) Q(d) 0.013

Townhome Apartment (ha) (ha) M (ha) (ha) (L/s) (L/s) (L/s) (L/s) (mm) (%) (L/s) (m/s) (m/s)

SA12-S SA7 32 80 0.27 80.0 0.27 4.27 0.00 1.38 0.00 0.08 1.46 200 0.70% 27.4 0.87 0.15 0.00 Velocity 0.05

SA13 SA11 12 30 0.27 30.0 0.27 4.35 0.00 0.53 0.00 0.08 0.60 200 0.70% 27.4 0.87 0.10 0.00 Velocity 0.02

SA10-W SA11 12 30 0.18 30.0 0.18 4.35 0.00 0.53 0.00 0.05 0.58 200 0.70% 27.4 0.87 0.10 0.00 Velocity 0.02

SA11 SA5 4 10 0.1 70.0 0.55 4.28 0.00 1.21 0.00 0.15 1.37 200 0.40% 20.7 0.66 0.17 0.00 Velocity 0.07

SA10-S SA4 20 50 0.16 50.0 0.16 4.31 0.00 0.87 0.00 0.04 0.92 200 0.70% 27.4 0.87 0.12 0.00 Velocity 0.03

SA12-W SA9 12 30 0.25 30.0 0.25 4.35 0.00 0.53 0.00 0.07 0.60 200 0.70% 27.4 0.87 0.10 0.00 Velocity 0.02

SA10-E SA9 12 30 0.18 30.0 0.18 4.35 0.00 0.53 0.00 0.05 0.58 200 0.70% 27.4 0.87 0.10 0.00 Velocity 0.02

SA9 SA3 32 80 0.23 140.0 0.66 4.20 0.00 2.38 0.00 0.18 2.57 200 0.40% 20.7 0.66 0.23 0.00 Velocity 0.12

Commercial & Crates SA8 SA7 18 7 62.5 0.47 62.5 0.47 4.29 1.13 1.13 1.09 0.65 0.13 1.87 200 0.70% 27.4 0.87 0.17 0.00 Velocity 0.07

Amenity SA7 SA2 4 10 0.06 152.5 0.80 4.19 0.16 1.29 2.59 0.75 0.22 3.56 200 0.40% 20.7 0.66 0.28 0.00 Velocity 0.17

SA6 SA5 20 50 0.29 50.0 0.29 4.31 0.00 0.87 0.00 0.08 0.96 200 0.70% 27.4 0.87 0.13 0.00 Velocity 0.03

SA5 SA4 12 30 0.11 150.0 0.95 4.19 0.00 2.55 0.00 0.27 2.81 200 0.40% 20.7 0.66 0.25 0.00 Velocity 0.14

SA4 SA3 12 30 0.11 230.0 1.22 4.13 0.00 3.84 0.00 0.34 4.19 200 0.40% 20.7 0.66 0.31 0.66 OK 0.20

SA3 SA2 4 10 0.07 380.0 1.95 4.03 0.00 6.21 0.00 0.55 6.75 200 0.40% 20.7 0.66 0.39 0.66 OK 0.33

SA2 SA1 0 532.5 2.75 3.96 1.29 8.54 0.75 0.77 10.06 200 0.40% 20.7 0.66 0.49 0.66 OK 0.48

SA1 PS 0 532.5 2.75 3.96 1.29 8.54 0.75 0.77 10.06 200 0.40% 20.7 0.66 0.49 0.66 OK 0.48

Jewell Engineering Inc Ph. 613-969-1111 Designed:

1-71 Millennium Parkway Fx. 613-989-8988 Checked:

Belleville, ON, K8N 4Z5 www.jewelleng.ca Date:

Individual

Residential

Project:

Porta

Julie Humphries, C.E.T.

Bryon Keene, P.Eng.

June 18, 2025
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3.5 SANITARY SEWER MATERIALS – PIPES 

3.5.1 PIPE MATERIALS 

All sanitary sewer pips will be DR35 PVC.  This conforms with OPSS 1841.  Pipe joints will be bell 

and spigot style with a PVC compression gasket.  No restraints are required. 

PVC pipe is preferred for its ease of installation, fewer pipe joints and long service life in excess 

of 100 year (IPEX Sewer Piping Systems). 

The Manning’s n for PVC is published by manufacturers as 0.09 (IBID).  As required by the 

Design Guidelines, a value of 0.013 was used that is representative of a rough surface, which 

adds conservatism to the calculations. 

3.5.2 BURY DEPTH 

3.5.2.1 PVC DEFLECTION 

The discussion below is focused on DR35 pipe.  Where DR28 is used, it is understood that this 

grade of pipe is stronger than DR35, so when DR35 is permissible for used, DR28 would do as 

well. 

The maximum bury depth for DR35 PVC is 10.8 m for trench installation and 6.5 m 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.  Industry testing shows that PVC pipe joints can withstand deflections of 

30% before leaking and given that PVC pipes are specified to have a minimum factor of safety 

of 4, the maximum allowable deflection of 7.5%.  The OPSD 806.040 table specifies the 

maximum permissible burial depth to assure the 7.5% deflection limit will not be exceeded.  

OPSD 806.040 would permit burial depths of up to 10.8 m for DR35 pipe in Type 1, 2, and 3 soil 

conditions for pipe diameters up to 750 mm.  The OPSD tables are based on the industry testing 

but have arbitrarily applied the 10.8 m limit.  IPEX and Westlake publish their own tables for 

allowable bury depth that exceed the OPSD limits.  The manufacturer’s tables state they include 

the highway loading. 

3.5.2.2 CONCRETE CRACKING 

Concrete pipes fail when subjected to excessive loading conditions which causes cracking.  

Provision of Class B bedding helps to protect against cracking and permits deeper burial depths 

per OPSD 807.010.  The referenced OSPD table indicates the type of bedding, class of pipe, and 

maximum permitted burial depths as well as the minimum class of pipe for shallow depths 
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between 0.3 m and 0.6 m.  In all cases, the concrete pipes at the development will be within the 

permitted bury depths for the 65D class of pipe. 

Reference was also made to the Concrete Pipe Design Manual, Ontario Concrete Pipe 

Association for factors of safety against cracking.  The OPSD depths achieve the minimum 

required factor of safety of 1.1. 

3.5.2.3 BUOYANCY 

Sanitary sewers are buried at greater depths and are typically well protected from buoyancy.  

Factor of safety against buoyancy for sanitary pipes for 1.5 m depth and assuming groundwater 

0.5 m below ground is 11 (see <appendix> tables prepared for various pipe sizes). 

3.5.2.4 FROST 

Minimum depth of cover for frost protection would be 1.2 m for the Quinte Region (O.B.C.).  

OPSD 3090.010 indicates the frost depth for the Quinte Region is 1.4 m to 1.5 m.  Pipes should 

then have a minimum cover of 1.5 m before requiring additional frost protection measures.  All 

sanitary sewers will have sufficient cover and are protected from frost penetration. 

Sewer mains are buried to a depth that allows for laterals to be positioned with inverts a 

minimum 2.2 m at the property line. 

3.5.3 SYPHON 

No syphons are proposed. 

3.5.4 FOUNDATION DRAINAGE 

Foundation drains will not be connected to the sanitary system. 

3.5.5 PIPE SIZE 

The minimum allowable sewer size is 200 mm in diameter.  All sewers will be 200 mm in 

diameter 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, 80% of the diameters 

were matched. 

3.5.6 FLOW VELOCITY 

Where pipes are flowing at 30% depth or greater, the pipes achieve target velocity range of 0.6 

m/s to 3.0 m/s.  Several pipes will be flowing partially full.  These are often the first pipe in a 

branch and City standard requires 0.7% slope.  Other pipes that are flowing partially full, but do 

not have many service connections, will also have velocities that do not achieve the target.  The 
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pipe slopes have been increased to help achieve target velocities where possible; however, 

some pipe slopes are limited by topography and cover, so velocities will fall below the target 

velocity. 

Per MECP 2008, Section 4.4.1, conditions leading to higher risk of sulfide formation include: 

• Pipe slope (low slopes) 

• Transition structures 

• Maintenance holes 

• Proximity to receptors 

• Inverted syphons and forcemains 

Factors that tend to cause high residence time are not present in the design.  Maintenance hole 

benching and pipe slopes and sizes were selected to maximize velocity where possible. 

3.5.7 ALIGNMENT 

Sewers will be located along the centreline of the roads per City standard.  Sewers connect at 

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

3.5.8 BY-PASS / SURCHARGE / OVERFLOW 

The City notes there are no downstream overflow points (CSO or SSO) between the subject site 

and the WWTP.  No by-pass is required for the current development.  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. 

3.5.9 SEPARATION FROM DRINKING WATER 

No sewers are proposed within 15 m of a drinking water facility.  There are no drinking water 

facilities within 60 m of the development area. 

Sewers are separated from watermains by 2.5 m horizontal separation of outside edge of pipes 

and 0.5 m separation vertically. 

3.5.10 LATERALS 

Laterals will be 150 mm DR28 PVC.  Connections will be made using a manufactured tee.  Risers 

for sewers greater than 4 m buried 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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3.6 SANITARY SEWER MATERIALS – 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 largest  

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 5 m. 

3.6.3 SEALING 

Maintenance hole seals will conform to OPSS 1351.  Additional seals are specified using Blue 

Skin or Riser Wrap. 

3.6.4 FLOW ACCOMMODATION 

No drop structures are needed at any of the maintenance holes for the development. 

All sanitary maintenance holes are to be benched to ensure smooth flow transition to reduce 

sediment deposition.  Benching will conform to OPSD 701.021. 

Inverts are calculated such that all outgoing pipes are 3 cm 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 120 m for pipes sizes up to 375 mm, 150 m for pipes from 450 mm to 750 

mm and up to 185 m spacing for pipes larger than 750 mm. 

The City standard requires spacing between maintenance holes to be no greater than 120 m for 

pipes up to 400 mm in diameter and 140 m for pipes larger than 400 mm.  All pipes are 200 mm 

in diameter; therefore, the maximum allowable spacing is 120 m. 
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All pipe lengths are measured centre-to-centre of maintenance holes and the pipe lengths are 

all below the 120 m maximum permissible. 

3.6.6 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. 

3.6.7 CORROSION PROTECTION 

Section 5.9.9 of Design Guidelines states, “where corrosive conditions due to septicity or other 

causes are anticipated, corrosion protection on the interior of the manholes should provided”.  

Concrete is not susceptible to corrosion due to hydrogen sulphide gas, but metals are.  

Hydrogen sulphide gas is produced from sewage that has a long residence time in sewers.  By 

maintaining sewer velocities above 0.6 m/s, the risk of generating hydrogen sulphide gas is low.  

If hydrogen sulphide is converted to sulphuric acid in the presence of aerobic bacteria and 

moisture along the crown of the pipe, corrosion of the concrete surface may occur. 

As much as possible, sanitary pipes will be placed at or above minimum slopes to reduce the 

risk of development of corrosive conditions.  Similarly, high velocities can cause the 

development of corrosive conditions by entraining oxygen in the flows and causing the release 

of hydrogen sulphide and generation of sulphuric acid. 

Factors such as temperature, pH, chemicals in wastewater can lead to corrosion of the metal 

components and the concrete.  The City’s Sewer Use By-law should be enforced to provide 

assurance that external factors do not increase the risk of corrosion. 

Steps are fabricated of aluminum reduce the susceptibility to corrosion. 
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4 CONCLUSIONS 

The Porta development can be developed on full municipal water and sanitary services.  The 

proposed 200 mm watermain will complete a loop through the site to eliminate two dead-ends.  

This will improve overall water service in the area for water quality and flows. 

A 200 mm gravity main will provide local sewage collection, but a pump station is needed to lift 

sewage to the 900 mm main on Dundas Street.  The sewage lift station and sewers will remain 

in private ownership. 

Prepared by: Submitted by: 

 

 

Julie Humphries, C.E.T. 
Jewell Engineering Inc. 

Bryon Keene, P.Eng. 
Jewell Engineering Inc. 
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5 REFERENCES 

5.1 WATERMAIN 

The information used to prepare this report is based on the following documents and 

information provided as noted below: 

• City of Belleville Standard Specifications 

o 1010 Watermain Distribution – General 

o 1020 Watermain Distribution Design – General 

o 1030 Watermain Distribution Construction – General 

o 1110 Watermain Pipe 

o 1120 Watermain Flow Control Valves 

o 1130 Fire Hydrants 

o 1140 Service Pipes 

o 1150 Meters 

o 1160 Corrosion Protection 

o 1170 Temporary Watermains 

o 1190 Commissioning New Watermains 

o SD-WD-1001 Pipe Embedment 

o SD-WD-1002 Mechanical Joint Restraint 

o SD-WD-1010 Deflection of Watermain Under New Sewer 

o SD-WD-1011 Deflection of Watermain Under Existing Sewer 

o SD-WD-1020 Watermain Pipe Installed in Encasement (Trenchless) 

o SD-WD-1021 Watermain Pipe Installed in Encasement (Open Trench) 

o SD-WD-1030 Styrofoam Insulation for Existing Shallow Watermains 

o SD-WD-1031 Placement of Watermain Adjacent to Catch Basin 

o SD-WD-1040 Blow-off Assembly 

o SD-WD-1041 Temporary Bacteriological Test Sampling Assembly 

o SD-WD-1101 Fire Hydrant Installation 

o SD-WD-1201 Copper Water Service 

o SD-WD-1202 Polyethylene Water Service 

o SD-WD-1210 Styrofoam Insulation for Existing Shallow Water Services 

o SD-WD-1301 Valve Bypass Assembly 

o SD-WD-1901 Terminology Used for Drinking Water Systems Servicing Buildings 

• Ontario Ministry of Environment 

o Design Guidelines for Drinking-Water Systems, 2008 

• Fire Underwriters Survey 

o Water Supply for Public Fire Protection, 2020 
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5.2 SANITARY SEWER 

The information used to prepare this report is based on the following documents and 

information provided as noted below: 

• 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 
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APPENDIX A:  
PORTA CONCEPT PLAN  

  





Functional Servicing Report 
Porta 

Belleville, Ontario  B 
July 18, 2025 

APPENDIX B:  
BLUMETRIC ENVIRONMENTAL RESPONSE  

  



 

     

  

 

October 14, 2022 

Project Number: 210367 

 

Thomas Binczyk, P.Eng. 

Belle Harbour LP 

190 Hotchkiss Street 

Gravenhurst, ON P1P 1H6 

 

Re: Watermain Design Brief for 25 Dundas Street West, Belleville – Environmental Response to 

City of Belleville Comments dated July 29, 2022. 

 

Dear Mr. Binczyk, 

 

BluMetric Environmental Inc. (BluMetric ®) understands that on July 29, 2022 the City of Belleville 

provided comments and requested clarification to environmental conditions on the property at 25 

Dundas Street West in Belleville (Subject Property) as they may pertain to the proposed new 

watermain installation. We have reviewed the Watermain Design Brief with revision date 

November 10, 2021 by Jewell Engineering as well as the comments from the City of Belleville date 

July 29, 2022. 

 

BACKGROUND 

 

BluMetric was first retained in 2012 to complete Phase One and Phase Two Environmental Site 

Assessments (ESA) on the Subject Property in order to characterize and quantify environmental 

impacts in soil and ground water. Between 2012 and February 2021 BluMetric conducted various 

site investigation activities and prepared a Phase One ESA Update, a Phase Two ESA and two Risk 

Assessments for the site.  All environmental reporting is compliant with Ontario Regulation 153/04 

and was intended to support a Record of Site Condition (RSC) for the Property. 

 

For the purposes of the ESA work (i.e. Phase Two ESA and Risk Assessment), the 25 Dundas West 

property was divided into two parts: the Table 9 Parcel and the Table 7 Parcel. The Table 9 Parcel 

includes all the land within 30 metres (m) of the Belleville Harbour. It was assessed using the 

Ministry Table 9 Site Condition Standards (SCS) which are intended to be used to assess sites within 

30 m of a surface water body in a non-potable ground water condition. The remainder of the 25 

Dundas West property (The Table 7 Parcel) is greater than 30 m from surface water and is assessed 
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using the Table 7 SCS which are intended to be used to assess sites with “shallow soils” in a non-

potable ground water condition. 

 

From the Watermain Design Brief, the watermain appears to be located along the north side of 

the property, i.e. in the Table 7 Parcel. 

 

The Risk Assessment for the Table 7 Parcel was accepted by the MECP in February 2021 with a 

reference number (RA 1470-15).  From the Risk assessment the MECP prepared a Certificate of 

Property use (CPU) which was finalized in October 2021 (CPU # RA1470-15-01).  The MECP further 

acknowledged a RSC (#231113) for the Table 7 Parcel in May 2022. 

 

The following sections provide excerpts and summaries of information from the various 

environmental reports and documents for the site to address the City’s comments. 

 

City request to identify Contaminant of Concern for the Site 

 

From the Phase Two Conceptual Site Model for the Table 7 Parcel the following contaminants of 

concern (COC) were found to exceed the applicable generic standards in soil: 

• Metals: Barium, Cadmium, Copper, Lead, Nickel, Thallium, Zinc 

• Hydride Forming Metals: Antimony, Arsenic 

• Other Regulated Parameters (ORPs) in soil: Mercury, SAR, HWS-boron, EC 

• PHCs: F2 fraction, F3 fraction 

• PAHs: Acenaphthylene, Anthracene, Benzo[a]anthracene, Benzo[a]pyrene, 

Benzo[b]fluoranthene, Benzo[k]fluoranthene, Dibenzo[a,h]anthracene, Fluoranthene, 

Indeno[1,2,3-cd]pyrene, Naphthalene, Phenanthrene 

• BTEX: Benzene, Toluene, Xylene Mixture (Xylenes) 

   

Initial groundwater sampling indicated that the following compounds may be present in the ground 

water at the site.   

  

• BTEX: Benzene, Xylenes 

• VOCs: Choroform, 1,4-Dichlorobenzene 

 

Based on additional extensive testing BluMetric concluded, and the MECP agreed, that the 

initial groundwater samples do not represent the groundwater at the Site, as described below 

(see the Phase Two Conceptual Site Model): 
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• The Benzene and Xylenes detected in the initial ground water samples did not leach from 

the soil but are naturally occurring and are entirely attributable to the petroliferous / 

bituminous nature of the Verulam formation in Belleville. 

• The single detection of Chloroform in one initial ground water sample was a laboratory 

anomaly, it was not detected in any subsequent ground water samples. 

• The single detection of 1,4-Dichlorobenzene in one initial ground water sample was due to 

dilution and detection limit issues, it was not detected in any subsequent ground water 

samples. 

    

City concerns regarding contaminant migration 

 

The COCs in soil have been on the site for 80 years or more. No impacts to ground water arising 

from historical industrial activities on the site were identified and the majority of impacts found in 

soil were relatively insoluble parameters (metals, PAH, F2 & F3 PHC). More soluble contaminants 

in soil such as mercury, SAR, EC, B(HWS), benzene, toluene and xylenes were dispersed throughout 

the site with no clear trend of migration. This suggests that their presence is associated with small, 

isolated releases or placement and grading of poor quality fill throughout Table 7 Parcel.  

Fluctuations in ground water level due to climatic or meteorological conditions are likely to have 

occurred over time, but these fluctuations do not appear to have significantly affected the 

distribution or migration of contaminants and there is no evidence thus far that COCs are 

partitioning into ground water on the site. This is not likely to occur in the future.  

 

There are underground utility trenches, conduits, and structures currently on the adjacent Table 9 

Parcel. These could influence ground water movement on the Table 7 Parcel; however, since no 

impacts in ground water have been identified this does not need to be addressed further. 

 

City comment on ground water management and dewatering 

 

If ground water management is necessary during construction a dewatering contractor should be 

retained. The water should be tested for the CoCs listed above as a minimum as well as total 

suspended solids and any other parameters required by the licensed receiving facility.  Depending 

on the volume of ground water to be removed from trenches permits may be required through 

the MECP. 

 

City comment on watermain bedding and backfill 

 

Any parties undertaking excavation works now or in the future should review the details in the 

CPU and consult the owners to obtain the site-specific health and safety plan and other necessary 
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details on site management, in advance of the commencement of work. BluMetric has prepared 

an Environmental Management Manual for the site, which summarizes actions and precautions to 

be taken to ensure safe work, to manage excavated soil, to minimize disruption of barriers once in 

place and to ensure compliance with the CPU for the site.  

 

From the watermain design brief, utility trenches are planned to be excavated to remove any 

contaminated soil and will be lined with geotextile to prevent contact of backfill with any 

contaminants in the base and sidewalls of the excavation. It is understood that the backfill will 

consist of clean material. As detailed above there is little likelihood of contaminant migration via 

ground water into the clean material. Further, this new utility trench is not expected to act as a 

conduit for contaminant migration. Neither the backfill nor the watermain pipe are expected to 

be in contact with appreciable concentrations of the COCs, and in particular organic COCs, in soil 

at the site, and the risk of pipe wall or gasket permeation by the COC on the site is negligible. 

 

Future excavation for repairs of the watermain should maintain the geotextile liner intact or replace 

sections that are disrupted.  

 

Any hard of fill caps that are disturbed for watermain work must be reinstated as per section 4.2 

of the CPU and as summarised in Section 1 of the Watermain Design Brief. 

 

City comment on health and safety for trench workers 

 

As part of the Environmental Management Manual BluMetric prepared a health and safety plan 

(HASP) for the site. This is a requirement of the CPU as detailed in Section 4.5 of that document. 

The HASP will be a living document and may be updated from time to time. Excavation workers 

including utility works should get in touch with the site owner and obtain a copy of the HASP prior 

to commencing work to ensure that risks are understood and that proper PPE is used and 

management measures are followed. 

 

If you have any questions or require clarification please do not hesitate to contact the undersigned. 

 

Regards, 

BluMetric Environmental Inc.    BluMetric Environmental Inc. 

     

Paul Bandler, M.Sc.     Keith Metzger, M.A.Sc., P.Eng., QPRA, QPESA  

Senior Scientist      Senior Engineer, Team Lead – Risk Assessment 
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Pitot Hydrant:

Adjacent Hydrant:

Date: Time: 09:20

Static Pressure (Ps): 84 psi

Residual Pressure (Pt): 78 psi

Residual Flow (Qt): 1898 gpm

Design Pressure (P0): 80 psi

Design Flow (Q0): 1525 gpm

Flow Pressure Flow Pressure

(gpm) (ft) (L/s) (m)

Shutoff Point 0 194.04 0.00 59.14

Design Point 1525 184.80 96.20 56.33

Max Operating Point 1898 180.18 119.74 54.92

48 Dundas St W

68 Dundas St W

March 26, 2007

Performed by:

City of Belleville

𝑄  𝑄𝑡
𝑃𝑠  𝑃 
𝑃𝑠  𝑃𝑡

 .  
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Peak Design Flow Calculation Pipe Capacity by Manning's Equation
(Qd) Peak Design Flow = (Qp) Peak population flow + (Qi) Peak extraneous flow + (Qc) Commercial Flow

Where: Townhomes 2.5
q = Average daily per capita flow 350 L/d*cap Apartment 2.5 Where:
I = Unit of peak extraneous flow 0.28 L/s*ha A = area of pipe in m2 Check

M = Harmon peaking factor (min = 2) R = Hydraulic radius = A / P
P = Population in 1000's Average Commercial Flows 2.5 L/d*m2 P = Wetted perimeter
A = Area in hectares Peaking Factor 2.0 S = Slope (m/m)

n = Manning's friction coef. use Actual V if d:D < 0.3

Population Commercial Peak Ex. Design Capacity Ratio
Individual Cumulative Flow Flow Flow Flow n = d:D

Area (A) Area (A) Area (A) Area (A) Q(p) Q(c) Q(i) Q(d) 0.013
Townhome Apartment (ha) (ha) M (ha) (ha) (L/s) (L/s) (L/s) (L/s) (mm) (%) (L/s) (m/s) (m/s)

SA12-S SA7 32 80 0.27 80.0 0.27 4.27 0.00 1.38 0.00 0.08 1.46 200 0.70% 27.4 0.87 0.15 0.00 Velocity 0.05

SA13 SA11 12 30 0.27 30.0 0.27 4.35 0.00 0.53 0.00 0.08 0.60 200 0.70% 27.4 0.87 0.10 0.00 Velocity 0.02

SA10-W SA11 12 30 0.18 30.0 0.18 4.35 0.00 0.53 0.00 0.05 0.58 200 0.70% 27.4 0.87 0.10 0.00 Velocity 0.02

SA11 SA5 4 10 0.1 70.0 0.55 4.28 0.00 1.21 0.00 0.15 1.37 200 0.40% 20.7 0.66 0.17 0.00 Velocity 0.07

SA10-S SA4 20 50 0.16 50.0 0.16 4.31 0.00 0.87 0.00 0.04 0.92 200 0.70% 27.4 0.87 0.12 0.00 Velocity 0.03

SA12-W SA9 12 30 0.25 30.0 0.25 4.35 0.00 0.53 0.00 0.07 0.60 200 0.70% 27.4 0.87 0.10 0.00 Velocity 0.02

SA10-E SA9 12 30 0.18 30.0 0.18 4.35 0.00 0.53 0.00 0.05 0.58 200 0.70% 27.4 0.87 0.10 0.00 Velocity 0.02

SA9 SA3 32 80 0.23 140.0 0.66 4.20 0.00 2.38 0.00 0.18 2.57 200 0.40% 20.7 0.66 0.23 0.00 Velocity 0.12

Commercial & Crates SA8 SA7 18 7 62.5 0.47 62.5 0.47 4.29 1.13 1.13 1.09 0.65 0.13 1.87 200 0.70% 27.4 0.87 0.17 0.00 Velocity 0.07

Amenity SA7 SA2 4 10 0.06 152.5 0.80 4.19 0.16 1.29 2.59 0.75 0.22 3.56 200 0.40% 20.7 0.66 0.28 0.00 Velocity 0.17

SA6 SA5 20 50 0.29 50.0 0.29 4.31 0.00 0.87 0.00 0.08 0.96 200 0.70% 27.4 0.87 0.13 0.00 Velocity 0.03

SA5 SA4 12 30 0.11 150.0 0.95 4.19 0.00 2.55 0.00 0.27 2.81 200 0.40% 20.7 0.66 0.25 0.00 Velocity 0.14

SA4 SA3 12 30 0.11 230.0 1.22 4.13 0.00 3.84 0.00 0.34 4.19 200 0.40% 20.7 0.66 0.31 0.66 OK 0.20

SA3 SA2 4 10 0.07 380.0 1.95 4.03 0.00 6.21 0.00 0.55 6.75 200 0.40% 20.7 0.66 0.39 0.66 OK 0.33

SA2 SA1 0 532.5 2.75 3.96 1.29 8.54 0.75 0.77 10.06 200 0.40% 20.7 0.66 0.49 0.66 OK 0.48
SA1 PS 0 532.5 2.75 3.96 1.29 8.54 0.75 0.77 10.06 200 0.40% 20.7 0.66 0.49 0.66 OK 0.48
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LOCATION PEAK FLOW CALCULATION

Units

𝑄𝑝  =  
𝑃𝑞𝑀
86.4

𝑄𝑖  = 𝐼𝐴

𝑄𝑑  =  𝑄𝑝 +  𝑄𝑖 +  𝑄𝑐

𝑀 = 1 + 
14

4 + 𝑃

𝑄 =  
1
𝑛  𝐴 𝑅2 3⁄  𝑆1 2⁄

0.6 ≤  𝑉 ≤ 3.0

𝑄𝑑  ≤ 0.8 ȉ (𝑃𝑖𝑝𝑒 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦)
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