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Section 1 – INTRODUCTION  
 
Municipal Engineering Solutions (“MES”) was retained by  Urban Ecosystems Limited to conduct a hydraulic water 
analysis for the proposed Bradford Highlands Development located in the Town of Bradford West Gwillimbury.  As part of 
this hydraulic assessment MES was requested to undertake the following: 

1. Calculate/verify water demands for the proposed development using Town of Bradford West Gwillimbury, 
provincial and industry design standards; 

2. Add the subject watermains/development/boundary information to development water model; 

3. Run the model to size the subject mains to achieve service criteria during Minimum Hour, Peak Hour and fire 
flow during Maximum Day demand; and 

4. Prepare a Report summarizing the modeling results for agency review and design purposes. 

1.1 Development Background 

The Bradford Highlands site is located between Line 6 and 5th Line, west of Simcoe Road in the Town of Bradford. 
The residential development consists of 330 single family homes, 154 semi-detached homes, 467 townhomes and a 
school block. The demands for the site are shown in Appendix A. The proposed development is shown below on 
Figure 1.  

   

Figure 1 - Proposed Bradford Highlands Development 
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Section 2 – WATERMAIN DESIGN CRITERIA 
 
The design criteria utilized to estimate the water demands for the hydraulic water model follows general industry standards 
and is calculated using the design criteria and guidelines outlined in the Town of Bradford West Gwillimbury’s Engineering 
Design Criteria Manual, the Ministry of the Environment Conservation and Parks (MECP) Watermain Design Criteria, and 
the Fire Underwriters Survey. 

The following sections summarize the specific design criteria used to carry out the hydraulic watermain assessment for 
this development. 

2.1 Equivalent Population Densities & Water Design Factors 

To calculate the equivalent population and water design factors for this development MES used Town of Bradford West 
Gwillimbury standard population densities as noted in the “Engineering Design Criteria Manual”.  Table 1 summarizes 
the population densities and Table 2 summarizes the average daily demand and peaking factors used for this analysis. 

Table 1 – Equivalent Population Density 

Type of Development Equivalent Population 
(Persons/Unit) 

Single Family 3.36 

Source: Town of Bradford West Gwillimbury Engineering Design Criteria Manual 

 

Table 2 - Water Design Factors 

Type of 
Development 

Average Daily 
Demand  

 

Maximum Day 
Demand 

Peaking Factor 

Minimum Hour 
Demand Peaking 

Factor 

Peak Hour 
Demand Peaking 

Factor 
Residential 0.300 m3 per capita 2.0* 0.5* 3.0* 

ICI 0.5 m3/ha 2.0* 0.5* 3.0* 

Source: Town of Bradford West Gwillimbury Engineering Design Criteria Manual, *MECP 3,001-10,000 persons 
 

Section 3 –FLOW DEMANDS 
 
Utilizing the equivalent population data from Table 1 and the corresponding Average Day, Peak Hour and Maximum Day 
data from Table 2 the water demands for this development were calculated.   

3.1 Equivalent Population Flow Demands 

The calculated demands for the development are summarized in Table 3. For additional details on the development 
water demands and assigned demand nodes used in the water model see Appendix A. 

Table 3 – Water Demand for Bradford Highlands Development  

 Average Day 
Demand (L/S) 

Maximum Day 
Demand (L/S) 

Peak Hour 
Demand (L/S) 

Total  11.24 22.48 33.73 

3.2 Fire Flow Demands 

The Town criteria requests that fire demands be calculated using the Fire Underwriter’s Survey where possible with a 
minimum requirement of 7,000 L/min (117 L/s).  As the specifics of the proposed homes within the development are 
unknown, the fire flows suggested in Table 4 have been used for this assessment. Once building 
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designs/configurations are known, the fire flows must be confirmed using the FUS formula. Building construction may 
need to be designed to suit the available flow and pressure. For details on the fire flow demands for each node used 
to model see Appendix A.  

Table 4 - Fire Flow Requirements  

Type of Development Fire Flow (L/S) 
Single Family/Semidetached Homes 117 

Townhomes 133 

Schools 250 

Source: Town of Bradford West Gwillimbury Engineering Design Criteria Manual 

3.3 External Demands 

The Watercad model provided contains external demands.  

 

Section 4 – OTHER SYSTEM REQUIREMENTS 

4.1 System Pressure Requirements 

In addition to meeting the various flow requirements, the system must also satisfy minimum and maximum pressure 
requirements as outlined by the Town of Bradford West Gwillimbury.  The Town’s pressure requirements are outlined 
in the Engineering Design Criteria Manual and stipulate the following: 
 

1. The minimum system pressure shall not be less than 140 kPa (20 psi) at any point in the water system under 
fire flow conditions. 

2. The minimum Peak Hour pressure shall be 275 kPa (40 psi). 
3. The water system shall be designed to maintain as close as possible to a maximum working pressure of 550 

kPa (80 psi) as a best management practice. 
4. If the pressure in a localized area is above 550 kPa (80 psi) pressure reducing valves shall be installed on 

individual services.  

4.2 Watermain Sizing 

The Town of Bradford West Gwillimbury also stipulates minimum pipe sizes and requires that all watermains are 
adequately sized to maintain demand flows at the required pressures without causing excessive energy loss or result 
in water quality decay.  The watermain system must therefore be designed to accommodate the greater of the following: 

• Maximum day plus fire demand 

• Peak hour demand 

The minimum pipe size for commercial and industrial areas shall be 250 mm diameter and for residential areas the 
minimum pipe size shall be 150 mm diameter; 200 mm for single feeds.  For distribution systems providing fire 
protection the minimum pipe size shall be 150 mm diameter in accordance with Ministry of the Environment 
Conservation and Parks (MECP) and NFPA requirements. 

To provide appropriate fire protection, reliable supply and pressures the water distribution system should be looped 
wherever possible to improve supply security and water quality.  

4.3 Watermain C-Factor 

In designing and modeling of the pipes the Coefficient of Roughness (C-Factor) factors from the Town’s design criteria 
and as suggested by the MECP were utilized.  The Coefficient of Roughness assigned to each pipe size in summarized 
in Table 5 below. 
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Table 5 - Hazen-Williams Coefficient of Roughness (C-Factors) 

Size of Pipe (Diameter in mm) Coefficient of Roughness (C) 
150 mm 100 

200 mm to 250 mm 110 

Greater Than 300 mm 120 

Source: Town of Bradford West Gwillimbury Engineering Design Criteria Manual 
 

Section 5 – ANALYSIS & MODELING RESULTS 

To conduct the hydraulic water analysis for the proposed development the water demands were estimated by MES using 
the design criteria previously discussed and incorporated the demands into the WaterCAD model. The following sections 
discusses the model setup and results. 

5.1 Model Setup 

A copy of the Town’s WaterCAD was provided to MES in July 2022. The development is located on the south side of 
Pressure Zone 1. 

The development will be supplied by the existing 300 mm watermain on Line 6 and two connections to the 250 mm 
watermain on Inverness Way. Inverness Way is supplied through a pressure reducing valve (PRV) so the Highlands 
supply would need to take that into account. 

Elevations in the development vary from approximately 223 m to 251 m. Friction factors were assigned to all new pipes 
in the model according to Table 5. 

5.2 Watermain Sizing and System Pressures 

The analysis was conducted under Minimum Hour, Maximum Day, and Maximum day plus Fire demands to confirm 
the watermain sizing and meet the pressure requirements. The pipe size and layout are shown in Appendix B. 

The site was first modeled under average day conditions with only the connection to the Line 6 watermain to assess 
whether pressure reduction was required (connections to the east were closed). Much of the development would 
experience pressures above the OBC limit of 80 psi (550 kPa); areas to the southeast would have pressures above 
100 psi (690 kPa) see Figure 2 below, also in the Appendix.  Pressure reduction is required on the Line 6 connection. 

 

Figure 2 - Proposed Bradford Highlands Development 
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The model shows a reduced zone to the east of Bradford Highlands with four (4) pressure reducing valves along the 
pressure district boundary south of Line 6 at Inverness Way, Barrow Avenue, Simcoe Road and Zina Parkway, but only 
the one located at Inverness Way and Line 6 was active and flowing. All valves were set at 80 psi (550 kPa) which 
would cause some valves to close due the downstream pressure. The Town should confirm the status and setting of 
the existing pressure reducing valves.  

The sizing and setting of the proposed PRV on Street A were based on the Street A and Inverness Way PRVs in 
operation.  

With the original model setting for the Inverness PRV, the Bradford Highlands site would still have pressures above 
100 psi (690 kPa) and the proposed PRV would not provide any flow.  Based on the initial results, the proposed PRV 
was moved to the intersection of Street A and Street B so that the PRV could be setting would better suit the lower 
elevations and supply the school from full Zone 1 pressures.  The proposed PRV was set at 50.2 psi (346 kPa) and the 
Inverness Way PRV setting changed to 71.3 psi (491 kPa) to have flow come through both PRVs and supplemented 
by the other active model PRVs if needed in the demand scenario. The settings were also based on maintaining 
pressures above the preferred lower pressure criteria of 50 psi (345 kPa).  

The final location and setting of the proposed Street A PRV must be discussed and confirmed by the Town to ensure 
that existing areas are not adversely affected by changes to the reduced zone. The lower elevation areas may still have 
pressures above 80 psi (550 kPa), individual pressure reduction will be required in those units. The units requiring 
individual pressure reduction will be reviewed at the detailed design stage when further information is known about the 
reduced zone pressure settings.  System pressures must be confirmed in the field.  

Pipes were sized between 150 mm to 300 mm to meet the pressure and flow requirements. Modeled service pressures 
are summarized in Table 6. It should be noted that the Town model does not consider minimum hour conditions so 
pressure in the homes supplied by Zone 1 may be higher under low demand periods.  

Fire flow demand can be met based on the assumptions outlined in this report.  

Detailed pipe and node tables for the various scenarios modelled are attached to this report in Appendix B.   

Table 6 - Modeled Service Pressures  

Scenario Average Day Maximum Day  Peak Hour Max. Day + Fire 

Current  
Zone 1  

Reduced 
Zone 

73.5 to 77.5 psi 
(507 to 534 kPa) 

 
55.1 to 89.8 psi 

(380 to 619 kPa) 

73.1 to 77.1 psi 
(504 to 532 kPa) 

 
55.1 to 89.7 psi 

(380 to 618 kPa) 

72.7 to 76.5 psi 
(501 to 527 kPa) 

 
55.1 to 89.5 psi 

(380 to 617 kPa) 

140 to 401 L/s  
@ 20 psi (140 kPa) 

 

Section 6 – CONCLUSIONS/RECOMMENDATIONS 

The results are summarized below. 
 

• The service pressures are expected to range from 72.7 to 77.5 psi (501 to 534 kPa) in Zone 1 and from 55.1 to 
89.8 psi (380 to 619 kPa) in the reduced zone. 

• The existing PRV status and settings must be confirmed by the Town. The proposed PRV location and setting 
must be discussed and confirmed by the Town to ensure that existing areas are not adversely affected by 
changes to the reduced zone.  

• Pressures may exceed the OBC requirements with the proposed PRV settings. Individual pressure reduction will 
be required in the homes located on the lower elevations.  The units requiring pressure reduction will be reviewed 
at the detail design stage when further information is known about the reduced zone pressure settings. 
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• The available fire flow within the site meets or exceeds the fire flow demands as noted in Table 4 at the minimum 
pressure of 20 psi (140 kPa) based on the proposed watermain configuration.   

• A hydrant test must be conducted to confirm the existing system pressures. 

• Once the building designs/configurations are known for the proposed development the FUS fire flows 
summarized in Table 4 must be reviewed and confirmed by the designer(s), architect, and mechanical 
consultant as appropriate to ensure the fire flows used within this report are still valid prior to implementation 
and construction.  It may also be necessary for the building construction or fire protection system to be 
designed to suit the available flows. 

• Required fire flows for all proposed buildings must be confirmed with the appropriate designer (architect or 
mechanical designer) as well as the Town to determine the appropriate level of fire protection required. 

• Confirmation and/or changes to the criteria should also be provided to and reviewed with MES prior to the 
finalization of the detailed design drawings and construction of the watermain system. Final design parameters 
are to be provided to MES prior to construction for further review to confirm that the actual (final) site conditions 
and building design(s) reflect those modeled by MES within this report. 

• This report, including all modeling assumptions used, is to be submitted to and reviewed by the water operating 
authority (municipality) to confirm that the modeling parameters used are acceptable to the operating authority 
and/or confirm if modified domestic or fire flow requirements are required or should be implemented for this 
particular development. 
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D e m a n d s  
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Equivalent Population by Unit

Equivalent Population Density

(Person/Unit)

Single Family or Semi-Detached 3.36

Townhouse 3.36

Apartment 3.36

Water Design Factors

Average Daily Demand (m3/capita) 0.3

Institutional Average (m3/ha) 5

Minimum Hour Demand P.F. 0.5 MOECC (3,001 - 10,000 Persons)

Maximum Daily Demand P.F.

Residential 2 MOECC (3,001 - 10,000 Persons)

I/C/I 2

Maximum Hourly Demand P.F.

Residential 3 MOECC (3,001 - 10,000 Persons)

Cofficient of Roughness

Size of Pipe (mm Dia.) Coefficient of Roughness (C)

150 100

200-250 110

300-600 120

Over 600 120

Minimum Pipe Size

Type of Development Size of Pipe (mm Dia.)

Residential 150

Commercial/Industrial/Community 250

Working Pressures

Parameter Pressure

Minimum Max Hour Pressure 275 kPa (40 psi)

Maximum (Building Code) 550 kPa (80 psi)

Maximum Min Hour Pressure 550 kPa (80 psi)

Minimum Pressure 140 kPa (20 psi)

Fire Flow Conditions

Town of Bradford West Gwillimbury Design Criteria

Engineering Design Criteria Manual, 2023 (unless otherwise stated)

Type of Development

Normal Condition



Population

Single Family Semi-Detached Townhouse Institutional Total Population ADD MHD MDD PHD

(m) (units) (units) (units) (ha) (Residential) (L/s) (L/s) (L/s) (L/s) (L/s)

J-BH-600 251.13 0 0.00 0.00 0.00 0.00 133

J-BH-601 249.01 8 4 40 0.14 0.07 0.28 0.42 117

J-BH-602 248.19 11 6 2.54 57 0.35 0.17 0.69 1.04 250

J-BH-603 247.37 4 13 0.05 0.02 0.09 0.14 133

J-BH-604 245.40 24 81 0.28 0.14 0.56 0.84 133

J-BH-605 244.53 24 81 0.28 0.14 0.56 0.84 133

J-BH-606 243.08 2 4 4 34 0.12 0.06 0.23 0.35 133

J-BH-607 237.09 3 12 10 84 0.29 0.15 0.58 0.88 133

J-BH-608 234.90 8 18 87 0.30 0.15 0.61 0.91 133

J-BH-609 231.50 26 87 0.30 0.15 0.61 0.91 133

J-BH-610 229.59 20 67 0.23 0.12 0.47 0.70 133

J-BH-611 227.70 7 15 74 0.26 0.13 0.51 0.77 133

J-BH-612 227.25 11 18 97 0.34 0.17 0.68 1.02 117

J-BH-613 226.00 18 60 0.21 0.11 0.42 0.63 117

J-BH-614 227.17 11 6 57 0.20 0.10 0.40 0.60 117

J-BH-615 230.40 17 2 6 84 0.29 0.15 0.58 0.88 133

J-BH-616 233.20 7 8 50 0.18 0.09 0.35 0.53 133

J-BH-617 243.16 35 118 0.41 0.20 0.82 1.23 133

J-BH-618 238.96 33 111 0.39 0.19 0.77 1.16 133

J-BH-619 234.91 23 18 138 0.48 0.24 0.96 1.44 133

J-BH-620 232.28 0 0.00 0.00 0.00 0.00 133

J-BH-621 243.46 15 27 141 0.49 0.25 0.98 1.47 133

J-BH-622 238.60 28 94 0.33 0.16 0.65 0.98 133

J-BH-623 238.36 26 87 0.30 0.15 0.61 0.91 133

J-BH-624 239.78 27 91 0.32 0.16 0.63 0.95 133

J-BH-625 236.76 25 84 0.29 0.15 0.58 0.88 133

J-BH-626 235.15 26 87 0.30 0.15 0.61 0.91 133

J-BH-627 231.79 18 60 0.21 0.11 0.42 0.63 133

J-BH-628 228.32 25 4 97 0.34 0.17 0.68 1.02 133

J-BH-629 241.75 20 67 0.23 0.12 0.47 0.70 117

J-BH-630 241.33 9 2 37 0.13 0.06 0.26 0.39 117

J-BH-631 237.30 0 0.00 0.00 0.00 0.00 117

J-BH-632 234.21 0 0.00 0.00 0.00 0.00 117

J-BH-633 238.64 21 5 87 0.30 0.15 0.61 0.91 133

J-BH-634 244.47 0 0.00 0.00 0.00 0.00 133

J-BH-635 248.38 10 8 60 0.21 0.11 0.42 0.63 117

J-BH-636 242.35 0 0.00 0.00 0.00 0.00 133

J-BH-637 241.22 0 0.00 0.00 0.00 0.00 133

J-BH-638 232.00 13 24 124 0.43 0.22 0.86 1.30 133

J-BH-639 232.00 7 24 104 0.36 0.18 0.72 1.09 133

J-BH-640 229.73 7 24 104 0.36 0.18 0.72 1.09 133

J-BH-641 225.80 7 20 91 0.32 0.16 0.63 0.95 117

J-BH-642 222.97 14 47 0.16 0.08 0.33 0.49 117

J-BH-643 240.00 10 34 0.12 0.06 0.23 0.35 117

J-BH-644 238.14 26 8 114 0.40 0.20 0.79 1.19 117

J-BH-645 242.00 7 24 0.08 0.04 0.16 0.25 117

J-BH-646 235.39 33 8 138 0.48 0.24 0.96 1.44 117

J-BH-647 231.30 0 0.00 0.00 0.00 0.00 133

Total 330 154 467 2.54 3195 11.24 5.62 22.48 33.73

Fire Flow 

Demands

Water Demand

Bradford Highlands Development

June 20, 2023

Node 
Elevation

Type of Development Demands
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M o d e l  R e s u l t s   
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Scenario:  Short Range Future (<3 yrs)
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Demand Elevation Head Pressure Length Diameter Roughnes Flow Velocity

(L/s) (m) (m) (psi)  (m) (mm) (C) (L/s) (m/s)

J-481 1.14 228.00 286.06 82.60 P-BH-600 J-BH-601 J-BH-602 79.78 250 110 12.62 0.26

J-BH-600 0.00 251.13 302.78 73.50 P-BH-601 PRV-84 J-BH-603 13.44 250 110 14.14 0.29

J-BH-601 0.14 249.01 302.75 76.40 P-BH-602 J-BH-603 J-BH-604 49.41 250 110 8.21 0.17

J-BH-602 0.15 248.19 302.71 77.50 P-BH-603 J-BH-604 J-BH-605 51.14 250 110 6.54 0.13

J-BH-603 0.24 247.37 286.13 55.10 P-BH-604 J-BH-605 J-BH-606 46.91 250 110 5.71 0.12

J-BH-604 0.24 245.40 286.12 57.90 P-BH-605 J-BH-606 J-BH-607 152.96 250 110 4.68 0.10

J-BH-605 0.28 244.53 286.11 59.10 P-BH-606 J-BH-607 J-BH-608 89.08 250 110 5.09 0.10

J-BH-606 0.12 243.08 286.10 61.20 P-BH-607 J-BH-608 J-BH-609 79.51 250 110 4.67 0.10

J-BH-607 0.29 237.09 286.09 69.70 P-BH-608 J-BH-609 J-BH-610 88.79 250 110 2.94 0.06

J-BH-608 0.30 234.90 286.08 72.80 P-BH-609 J-BH-610 J-BH-611 76.61 250 110 1.86 0.04

J-BH-609 0.30 231.50 286.08 77.60 P-BH-610 J-BH-611 J-BH-612 69.10 250 110 1.11 0.02

J-BH-610 0.23 229.59 286.08 80.30 P-BH-611 J-BH-612 J-BH-613 66.45 250 110 0.50 0.01

J-BH-611 0.26 227.70 286.07 83.00 P-BH-612 J-BH-613 J-BH-614 90.64 250 110 0.06 0.00

J-BH-612 0.34 227.25 286.07 83.70 P-BH-613 J-BH-614 J-BH-615 208.41 250 110 -0.14 0.00

J-BH-613 0.21 226.00 286.07 85.40 P-BH-614 J-BH-615 J-BH-616 122.82 250 110 0.18 0.00

J-BH-614 0.20 227.17 286.07 83.80 P-BH-615 J-BH-601 J-BH-635 128.19 150 100 1.88 0.11

J-BH-615 0.29 230.40 286.07 79.20 P-BH-616 J-BH-635 J-BH-602 75.82 150 100 1.67 0.09

J-BH-616 0.18 233.20 286.07 75.20 P-BH-617 J-BH-603 J-BH-617 90.82 250 110 5.69 0.12

J-BH-617 0.41 243.16 286.12 61.10 P-BH-618 J-BH-617 J-BH-618 87.07 250 110 3.48 0.07

J-BH-618 0.39 238.96 286.11 67.10 P-BH-619 J-BH-618 J-BH-619 90.59 250 110 0.00 0.00

J-BH-619 0.48 234.91 286.08 72.80 P-BH-620 J-BH-619 J-BH-620 93.82 250 110 1.31 0.03

J-BH-620 0.00 232.28 286.08 76.50 P-BH-621 J-BH-619 J-BH-633 154.52 200 110 -2.61 0.08

J-BH-621 0.49 243.46 286.11 60.70 P-BH-622 J-BH-633 J-BH-621 193.11 200 110 -2.91 0.09

J-BH-622 0.33 238.60 286.11 67.60 P-BH-623 J-BH-621 J-BH-634 86.73 200 110 -1.81 0.06

J-BH-623 0.30 238.36 286.11 67.90 P-BH-624 J-BH-634 J-BH-617 124.91 200 110 -1.81 0.06

J-BH-624 0.32 239.78 286.10 65.90 P-BH-625 J-BH-621 J-BH-618 141.46 200 110 -1.60 0.05

J-BH-625 0.29 236.76 286.10 70.20 P-BH-626 J-BH-604 J-BH-636 87.97 200 110 1.43 0.05

J-BH-626 0.30 235.15 286.10 72.50 P-BH-627 J-BH-636 J-BH-622 91.41 200 110 1.43 0.05

J-BH-627 0.21 231.79 286.10 77.20 P-BH-628 J-BH-622 J-BH-618 50.70 200 110 -1.49 0.05

J-BH-628 0.34 228.32 286.07 82.10 P-BH-629 J-BH-605 J-BH-637 88.00 200 110 0.55 0.02

J-BH-629 0.23 241.75 286.09 63.10 P-BH-630 J-BH-637 J-BH-623 89.10 200 110 0.55 0.02

J-BH-630 0.13 241.33 286.08 63.70 P-BH-631 J-BH-623 J-BH-622 46.67 200 110 -2.59 0.08

J-BH-631 0.00 237.30 286.08 69.40 P-BH-632 J-BH-606 J-BH-624 92.93 200 110 0.91 0.03

J-BH-632 0.00 234.21 286.07 73.80 P-BH-633 J-BH-624 J-BH-625 85.32 200 110 -1.01 0.03

J-BH-633 0.30 238.64 286.09 67.50 P-BH-634 J-BH-625 J-BH-623 47.88 200 110 -2.84 0.09

J-BH-634 0.00 244.47 286.11 59.20 P-BH-635 J-BH-607 J-BH-626 84.87 200 110 -2.63 0.08

J-BH-635 0.21 248.38 302.72 77.30 P-BH-636 J-BH-626 J-BH-627 69.81 200 110 -1.33 0.04

J-BH-636 0.00 242.35 286.11 62.20 P-BH-637 J-BH-627 J-BH-628 90.69 200 110 0.00 0.00

J-BH-637 0.00 241.22 286.11 63.80 P-BH-638 J-BH-628 J-481 93.93 200 110 2.12 0.07

J-BH-638 0.43 232.00 286.07 76.90 P-BH-639 J-BH-626 J-BH-624 133.04 200 110 -1.59 0.05

J-BH-639 0.36 232.00 286.07 76.90 P-BH-640 J-BH-627 J-BH-625 126.71 200 110 -1.54 0.05

J-BH-640 0.36 229.73 286.07 80.10 P-BH-641 J-BH-628 J-BH-632 159.64 150 100 -0.82 0.05

J-BH-641 0.32 225.80 286.07 85.70 P-BH-642 J-BH-632 J-BH-619 111.71 150 100 -0.82 0.05

J-BH-642 0.16 222.97 286.07 89.80 P-BH-643 J-BH-607 J-BH-629 135.86 200 110 1.93 0.06

J-BH-643 0.12 240.00 286.08 65.50 P-BH-644 J-BH-629 J-BH-630 63.92 200 110 1.70 0.05

J-BH-644 0.40 238.14 286.08 68.20 P-BH-645 J-BH-630 J-BH-631 104.93 150 100 -0.12 0.01

J-BH-645 0.08 242.00 286.08 62.70 P-BH-646 J-BH-631 J-BH-608 79.83 150 100 -0.12 0.01

J-BH-646 0.48 235.39 286.08 72.10 P-BH-647 J-BH-609 J-BH-638 201.19 200 110 1.43 0.05

J-BH-647 0.00 231.30 286.07 77.90 P-BH-648 J-BH-638 J-BH-628 188.11 200 110 1.64 0.05

P-BH-649 J-BH-610 J-BH-639 178.20 200 110 0.85 0.03

P-BH-650 J-BH-639 J-BH-638 86.75 200 110 0.64 0.02

P-BH-651 J-BH-611 J-BH-640 179.12 200 110 0.49 0.02

P-BH-652 J-BH-640 J-BH-639 84.75 200 110 0.15 0.00

P-BH-653 J-BH-612 J-BH-641 220.26 200 110 0.27 0.01

P-BH-654 J-BH-641 J-BH-640 82.90 200 110 0.02 0.00

P-BH-655 J-BH-613 J-BH-642 205.88 200 110 0.22 0.01

P-BH-656 J-BH-642 J-BH-641 146.36 200 110 0.06 0.00

P-BH-657 J-BH-630 J-BH-643 72.78 200 110 1.69 0.05

P-BH-658 J-BH-643 J-BH-644 134.48 200 110 1.57 0.05

P-BH-659 J-BH-644 J-BH-645 99.54 200 110 0.08 0.00

P-BH-660 J-BH-644 J-BH-646 170.56 200 110 1.09 0.03

P-BH-661 J-BH-646 J-BH-615 211.42 200 110 0.61 0.02

P-BH-662 J-BH-616 J-BH-647 59.85 250 110 0.00 0.00

MIN 248.19 73.50

MAX 251.13 77.50

Within Reduced Area

MIN 222.97 55.10

MAX 247.37 89.80

ID

Diameter 

(mm)

Elevation 

(m)

Upstream 

Pressure 

(psi)

Downstream 

Pressure (psi) Flow (L/s)

Velocity 

(m/s)

Headloss 

(m)

PRV-70 150 236 302.59 286.15 13.58 0.74 16.44

PRV-84 200 250.83 302.67 286.13 14.14 0.45 16.53

Existing Conditions (<3 yrs)

Bradford Highlands Development

June 20, 2023

Average Day - Existing

Node Table Pipe Table

ID ID From Node To Node
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Demand Elevation Head Pressure Length Diameter Roughness Flow Velocity

(L/s) (m) (m) (psi)  (m) (mm) (C) (L/s) (m/s)

J-481 1.14 228.00 286.02 82.50 P-BH-600 J-BH-601 J-BH-602 79.78 250 110 19.41 0.40

J-BH-600 0.00 251.13 302.55 73.10 P-BH-601 PRV-84 J-BH-603 13.44 250 110 21.52 0.44

J-BH-601 0.28 249.01 302.48 76.00 P-BH-602 J-BH-603 J-BH-604 49.41 250 110 12.79 0.26

J-BH-602 0.40 248.19 302.39 77.10 P-BH-603 J-BH-604 J-BH-605 51.14 250 110 10.08 0.21

J-BH-603 0.09 247.37 286.12 55.10 P-BH-604 J-BH-605 J-BH-606 46.91 250 110 8.63 0.18

J-BH-604 0.56 245.40 286.09 57.90 P-BH-605 J-BH-606 J-BH-607 152.96 250 110 6.86 0.14

J-BH-605 0.56 244.53 286.08 59.10 P-BH-606 J-BH-607 J-BH-608 89.08 250 110 7.09 0.14

J-BH-606 0.23 243.08 286.07 61.10 P-BH-607 J-BH-608 J-BH-609 79.51 250 110 6.09 0.12

J-BH-607 0.58 237.09 286.04 69.60 P-BH-608 J-BH-609 J-BH-610 88.79 250 110 4.11 0.08

J-BH-608 0.61 234.90 286.03 72.70 P-BH-609 J-BH-610 J-BH-611 76.61 250 110 2.96 0.06

J-BH-609 0.61 231.50 286.02 77.50 P-BH-610 J-BH-611 J-BH-612 69.10 250 110 2.09 0.04

J-BH-610 0.47 229.59 286.02 80.30 P-BH-611 J-BH-612 J-BH-613 66.45 250 110 1.27 0.03

J-BH-611 0.51 227.70 286.01 82.90 P-BH-612 J-BH-613 J-BH-614 90.64 250 110 0.93 0.02

J-BH-612 0.68 227.25 286.01 83.60 P-BH-613 J-BH-614 J-BH-615 208.41 250 110 0.53 0.01

J-BH-613 0.42 226.00 286.01 85.40 P-BH-614 J-BH-615 J-BH-616 122.82 250 110 0.35 0.01

J-BH-614 0.40 227.17 286.01 83.70 P-BH-615 J-BH-601 J-BH-635 128.19 150 100 2.92 0.17

J-BH-615 0.58 230.40 286.01 79.10 P-BH-616 J-BH-635 J-BH-602 75.82 150 100 2.50 0.14

J-BH-616 0.35 233.20 286.01 75.10 P-BH-617 J-BH-603 J-BH-617 90.82 250 110 8.64 0.18

J-BH-617 0.82 243.16 286.10 61.10 P-BH-618 J-BH-617 J-BH-618 87.07 250 110 5.33 0.11

J-BH-618 0.77 238.96 286.09 67.00 P-BH-619 J-BH-618 J-BH-619 90.59 250 110 0.00 0.00

J-BH-619 0.96 234.91 286.04 72.70 P-BH-620 J-BH-619 J-BH-620 93.82 250 110 0.59 0.01

J-BH-620 0.00 232.28 286.04 76.50 P-BH-621 J-BH-619 J-BH-633 154.52 200 110 -2.85 0.09

J-BH-621 0.98 243.46 286.08 60.60 P-BH-622 J-BH-633 J-BH-621 193.11 200 110 -3.46 0.11

J-BH-622 0.65 238.60 286.08 67.50 P-BH-623 J-BH-621 J-BH-634 86.73 200 110 -2.48 0.08

J-BH-623 0.61 238.36 286.08 67.90 P-BH-624 J-BH-634 J-BH-617 124.91 200 110 -2.48 0.08

J-BH-624 0.63 239.78 286.06 65.80 P-BH-625 J-BH-621 J-BH-618 141.46 200 110 -1.95 0.06

J-BH-625 0.58 236.76 286.07 70.10 P-BH-626 J-BH-604 J-BH-636 87.97 200 110 2.15 0.07

J-BH-626 0.61 235.15 286.06 72.40 P-BH-627 J-BH-636 J-BH-622 91.41 200 110 2.15 0.07

J-BH-627 0.42 231.79 286.06 77.20 P-BH-628 J-BH-622 J-BH-618 50.70 200 110 -2.61 0.08

J-BH-628 0.68 228.32 286.02 82.10 P-BH-629 J-BH-605 J-BH-637 88.00 200 110 0.89 0.03

J-BH-629 0.47 241.75 286.03 63.00 P-BH-630 J-BH-637 J-BH-623 89.10 200 110 0.89 0.03

J-BH-630 0.26 241.33 286.03 63.60 P-BH-631 J-BH-623 J-BH-622 46.67 200 110 -4.12 0.13

J-BH-631 0.00 237.30 286.03 69.30 P-BH-632 J-BH-606 J-BH-624 92.93 200 110 1.54 0.05

J-BH-632 0.00 234.21 286.03 73.70 P-BH-633 J-BH-624 J-BH-625 85.32 200 110 -1.48 0.05

J-BH-633 0.61 238.64 286.06 67.40 P-BH-634 J-BH-625 J-BH-623 47.88 200 110 -4.40 0.14

J-BH-634 0.00 244.47 286.09 59.20 P-BH-635 J-BH-607 J-BH-626 84.87 200 110 -3.69 0.12

J-BH-635 0.42 248.38 302.42 76.90 P-BH-636 J-BH-626 J-BH-627 69.81 200 110 -1.92 0.06

J-BH-636 0.00 242.35 286.09 62.20 P-BH-637 J-BH-627 J-BH-628 90.69 200 110 0.00 0.00

J-BH-637 0.00 241.22 286.08 63.80 P-BH-638 J-BH-628 J-481 93.93 200 110 -0.17 0.01

J-BH-638 0.86 232.00 286.02 76.80 P-BH-639 J-BH-626 J-BH-624 133.04 200 110 -2.39 0.08

J-BH-639 0.72 232.00 286.01 76.80 P-BH-640 J-BH-627 J-BH-625 126.71 200 110 -2.34 0.07

J-BH-640 0.72 229.73 286.01 80.10 P-BH-641 J-BH-628 J-BH-632 159.64 150 100 -1.30 0.07

J-BH-641 0.63 225.80 286.01 85.60 P-BH-642 J-BH-632 J-BH-619 111.71 150 100 -1.30 0.07

J-BH-642 0.33 222.97 286.01 89.70 P-BH-643 J-BH-607 J-BH-629 135.86 200 110 2.88 0.09

J-BH-643 0.23 240.00 286.02 65.50 P-BH-644 J-BH-629 J-BH-630 63.92 200 110 2.41 0.08

J-BH-644 0.79 238.14 286.02 68.10 P-BH-645 J-BH-630 J-BH-631 104.93 150 100 -0.39 0.02

J-BH-645 0.16 242.00 286.02 62.60 P-BH-646 J-BH-631 J-BH-608 79.83 150 100 -0.39 0.02

J-BH-646 0.96 235.39 286.01 72.00 P-BH-647 J-BH-609 J-BH-638 201.19 200 110 1.37 0.04

J-BH-647 0.00 231.30 286.01 77.80 P-BH-648 J-BH-638 J-BH-628 188.11 200 110 -0.79 0.03

P-BH-649 J-BH-610 J-BH-639 178.20 200 110 0.69 0.02

P-BH-650 J-BH-639 J-BH-638 86.75 200 110 -1.30 0.04

P-BH-651 J-BH-611 J-BH-640 179.12 200 110 0.36 0.01

P-BH-652 J-BH-640 J-BH-639 84.75 200 110 -1.26 0.04

P-BH-653 J-BH-612 J-BH-641 220.26 200 110 0.13 0.00

P-BH-654 J-BH-641 J-BH-640 82.90 200 110 -0.91 0.03

P-BH-655 J-BH-613 J-BH-642 205.88 200 110 -0.08 0.00

P-BH-656 J-BH-642 J-BH-641 146.36 200 110 -0.41 0.01

P-BH-657 J-BH-630 J-BH-643 72.78 200 110 2.54 0.08

P-BH-658 J-BH-643 J-BH-644 134.48 200 110 2.31 0.07

P-BH-659 J-BH-644 J-BH-645 99.54 200 110 0.16 0.01

P-BH-660 J-BH-644 J-BH-646 170.56 200 110 1.36 0.04

P-BH-661 J-BH-646 J-BH-615 211.42 200 110 0.40 0.01

P-BH-662 J-BH-616 J-BH-647 59.85 250 110 0.00 0.00

MIN 248.19 73.10

MAX 251.13 77.10

Within Reduced Area

MIN 222.97 55.10

MAX 247.37 89.70

ID

Diameter 

(mm)

Elevation 

(m)

Upstream 

Pressure 

(psi)

Downstream 

Pressure (psi) Flow (L/s)

Velocity 

(m/s)

Headloss 

(m)

PRV-70 150 236 302.44 286.15 16.59 0.94 16.30

PRV-84 200 250.83 302.30 286.13 21.52 0.68 16.16

Existing Conditions (<3 yrs)

Bradford Highlands Development

June 20, 2023

Maximum Day - Existing

ID From Node To Node

Node Table Pipe Table

ID
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Demand Elevation Head Pressure Length Diameter Roughness Flow Velocity

(L/s) (m) (m) (psi)  (m) (mm) (C) (L/s) (m/s)

J-481 1.14 228.00 285.96 82.40 P-BH-600 J-BH-601 J-BH-602 79.78 250 110 26.35 0.54

J-BH-600 0.00 251.13 302.28 72.70 P-BH-601 PRV-84 J-BH-603 13.44 250 110 29.11 0.59

J-BH-601 0.42 249.01 302.15 75.60 P-BH-602 J-BH-603 J-BH-604 49.41 250 110 17.42 0.35

J-BH-602 0.60 248.19 302.01 76.50 P-BH-603 J-BH-604 J-BH-605 51.14 250 110 13.71 0.28

J-BH-603 0.14 247.37 286.10 55.10 P-BH-604 J-BH-605 J-BH-606 46.91 250 110 11.66 0.24

J-BH-604 0.84 245.40 286.06 57.80 P-BH-605 J-BH-606 J-BH-607 152.96 250 110 9.13 0.19

J-BH-605 0.84 244.53 286.04 59.00 P-BH-606 J-BH-607 J-BH-608 89.08 250 110 9.16 0.19

J-BH-606 0.35 243.08 286.02 61.10 P-BH-607 J-BH-608 J-BH-609 79.51 250 110 7.58 0.15

J-BH-607 0.88 237.09 285.98 69.50 P-BH-608 J-BH-609 J-BH-610 88.79 250 110 5.66 0.12

J-BH-608 0.91 234.90 285.96 72.60 P-BH-609 J-BH-610 J-BH-611 76.61 250 110 4.44 0.09

J-BH-609 0.91 231.50 285.94 77.40 P-BH-610 J-BH-611 J-BH-612 69.10 250 110 3.29 0.07

J-BH-610 0.70 229.59 285.93 80.10 P-BH-611 J-BH-612 J-BH-613 66.45 250 110 2.16 0.04

J-BH-611 0.77 227.70 285.93 82.80 P-BH-612 J-BH-613 J-BH-614 90.64 250 110 1.74 0.04

J-BH-612 1.02 227.25 285.92 83.50 P-BH-613 J-BH-614 J-BH-615 208.41 250 110 1.14 0.02

J-BH-613 0.63 226.00 285.92 85.20 P-BH-614 J-BH-615 J-BH-616 122.82 250 110 0.53 0.01

J-BH-614 0.60 227.17 285.92 83.60 P-BH-615 J-BH-601 J-BH-635 128.19 150 100 3.99 0.23

J-BH-615 0.88 230.40 285.92 79.00 P-BH-616 J-BH-635 J-BH-602 75.82 150 100 3.36 0.19

J-BH-616 0.53 233.20 285.92 75.00 P-BH-617 J-BH-603 J-BH-617 90.82 250 110 11.55 0.24

J-BH-617 1.23 243.16 286.07 61.00 P-BH-618 J-BH-617 J-BH-618 87.07 250 110 7.19 0.15

J-BH-618 1.16 238.96 286.05 67.00 P-BH-619 J-BH-618 J-BH-619 90.59 250 110 0.00 0.00

J-BH-619 1.44 234.91 286.00 72.70 P-BH-620 J-BH-619 J-BH-620 93.82 250 110 -0.21 0.00

J-BH-620 0.00 232.28 286.00 76.40 P-BH-621 J-BH-619 J-BH-633 154.52 200 110 -2.96 0.09

J-BH-621 1.47 243.46 286.05 60.60 P-BH-622 J-BH-633 J-BH-621 193.11 200 110 -3.87 0.12

J-BH-622 0.98 238.60 286.05 67.50 P-BH-623 J-BH-621 J-BH-634 86.73 200 110 -3.13 0.10

J-BH-623 0.91 238.36 286.03 67.80 P-BH-624 J-BH-634 J-BH-617 124.91 200 110 -3.13 0.10

J-BH-624 0.95 239.78 286.01 65.80 P-BH-625 J-BH-621 J-BH-618 141.46 200 110 -2.21 0.07

J-BH-625 0.88 236.76 286.02 70.10 P-BH-626 J-BH-604 J-BH-636 87.97 200 110 2.88 0.09

J-BH-626 0.91 235.15 286.00 72.30 P-BH-627 J-BH-636 J-BH-622 91.41 200 110 2.88 0.09

J-BH-627 0.63 231.79 286.00 77.10 P-BH-628 J-BH-622 J-BH-618 50.70 200 110 -3.82 0.12

J-BH-628 1.02 228.32 285.96 82.00 P-BH-629 J-BH-605 J-BH-637 88.00 200 110 1.21 0.04

J-BH-629 0.70 241.75 285.96 62.90 P-BH-630 J-BH-637 J-BH-623 89.10 200 110 1.21 0.04

J-BH-630 0.39 241.33 285.95 63.50 P-BH-631 J-BH-623 J-BH-622 46.67 200 110 -5.72 0.18

J-BH-631 0.00 237.30 285.95 69.20 P-BH-632 J-BH-606 J-BH-624 92.93 200 110 2.17 0.07

J-BH-632 0.00 234.21 285.98 73.60 P-BH-633 J-BH-624 J-BH-625 85.32 200 110 -1.98 0.06

J-BH-633 0.91 238.64 286.02 67.40 P-BH-634 J-BH-625 J-BH-623 47.88 200 110 -6.02 0.19

J-BH-634 0.00 244.47 286.06 59.10 P-BH-635 J-BH-607 J-BH-626 84.87 200 110 -4.82 0.15

J-BH-635 0.63 248.38 302.05 76.30 P-BH-636 J-BH-626 J-BH-627 69.81 200 110 -2.53 0.08

J-BH-636 0.00 242.35 286.06 62.20 P-BH-637 J-BH-627 J-BH-628 90.69 200 110 0.00 0.00

J-BH-637 0.00 241.22 286.03 63.70 P-BH-638 J-BH-628 J-481 93.93 200 110 -2.41 0.08

J-BH-638 1.30 232.00 285.94 76.70 P-BH-639 J-BH-626 J-BH-624 133.04 200 110 -3.20 0.10

J-BH-639 1.09 232.00 285.93 76.70 P-BH-640 J-BH-627 J-BH-625 126.71 200 110 -3.16 0.10

J-BH-640 1.09 229.73 285.93 79.90 P-BH-641 J-BH-628 J-BH-632 159.64 150 100 -1.73 0.10

J-BH-641 0.95 225.80 285.92 85.50 P-BH-642 J-BH-632 J-BH-619 111.71 150 100 -1.73 0.10

J-BH-642 0.49 222.97 285.92 89.50 P-BH-643 J-BH-607 J-BH-629 135.86 200 110 3.91 0.12

J-BH-643 0.35 240.00 285.94 65.30 P-BH-644 J-BH-629 J-BH-630 63.92 200 110 3.21 0.10

J-BH-644 1.19 238.14 285.93 68.00 P-BH-645 J-BH-630 J-BH-631 104.93 150 100 -0.68 0.04

J-BH-645 0.25 242.00 285.93 62.50 P-BH-646 J-BH-631 J-BH-608 79.83 150 100 -0.68 0.04

J-BH-646 1.44 235.39 285.92 71.90 P-BH-647 J-BH-609 J-BH-638 201.19 200 110 1.01 0.03

J-BH-647 0.00 231.30 285.92 77.70 P-BH-648 J-BH-638 J-BH-628 188.11 200 110 -3.12 0.10

P-BH-649 J-BH-610 J-BH-639 178.20 200 110 0.52 0.02

P-BH-650 J-BH-639 J-BH-638 86.75 200 110 -2.82 0.09

P-BH-651 J-BH-611 J-BH-640 179.12 200 110 0.38 0.01

P-BH-652 J-BH-640 J-BH-639 84.75 200 110 -2.26 0.07

P-BH-653 J-BH-612 J-BH-641 220.26 200 110 0.11 0.00

P-BH-654 J-BH-641 J-BH-640 82.90 200 110 -1.55 0.05

P-BH-655 J-BH-613 J-BH-642 205.88 200 110 -0.22 0.01

P-BH-656 J-BH-642 J-BH-641 146.36 200 110 -0.71 0.02

P-BH-657 J-BH-630 J-BH-643 72.78 200 110 3.50 0.11

P-BH-658 J-BH-643 J-BH-644 134.48 200 110 3.15 0.10

P-BH-659 J-BH-644 J-BH-645 99.54 200 110 0.25 0.01

P-BH-660 J-BH-644 J-BH-646 170.56 200 110 1.71 0.05

P-BH-661 J-BH-646 J-BH-615 211.42 200 110 0.27 0.01

P-BH-662 J-BH-616 J-BH-647 59.85 250 110 0.00 0.00

MIN 248.19 72.70

MAX 251.13 76.50

Within Reduced Area

MIN 222.97 55.10

MAX 247.37 89.50

ID

Diameter 

(mm)

Elevation 

(m)

Upstream 

Pressure 

(psi)

Downstream 

Pressure (psi) Flow (L/s)

Velocity 

(m/s)

Headloss 

(m)

PRV-70 150 236 302.24 286.15 19.63 1.11 16.10

PRV-84 200 250.83 301.84 286.13 29.11 0.93 15.71

Existing Conditions (<3 yrs)

Bradford Highlands Development

June 20, 2023

Peak Hour - Existing

ID ID From Node

Pipe Table

To Node

Node Table
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Existing Conditions (<3 yrs)

Bradford Highlands Development

Total Demand Available Flow

(L/s) (L/s)

J-BH-600 133.00 401.21 TRUE

J-BH-601 117.28 353.12 TRUE

J-BH-602 250.30 293.98 TRUE

J-BH-603 133.48 318.13 TRUE

J-BH-604 133.48 313.17 TRUE

J-BH-605 133.56 306.74 TRUE

J-BH-606 133.24 304.31 TRUE

J-BH-607 133.58 296.53 TRUE

J-BH-608 133.60 290.79 TRUE

J-BH-609 133.60 287.84 TRUE

J-BH-610 133.46 282.26 TRUE

J-BH-611 133.52 277.34 TRUE

J-BH-612 117.68 273.03 TRUE

J-BH-613 117.42 267.53 TRUE

J-BH-614 117.40 251.84 TRUE

J-BH-615 133.58 223.66 TRUE

J-BH-616 133.36 195.65 TRUE

J-BH-617 133.82 317.58 TRUE

J-BH-618 133.78 321.70 TRUE

J-BH-619 133.96 349.23 TRUE

J-BH-620 133.00 395.30 TRUE

J-BH-621 133.98 278.72 TRUE

J-BH-622 133.66 323.82 TRUE

J-BH-623 133.60 317.08 TRUE

J-BH-624 133.64 291.56 TRUE

J-BH-625 133.58 308.76 TRUE

J-BH-626 133.60 303.63 TRUE

J-BH-627 133.42 289.10 TRUE

J-BH-628 133.68 326.58 TRUE

J-BH-629 117.46 222.40 TRUE

J-BH-630 117.26 217.73 TRUE

J-BH-631 117.00 179.83 TRUE

J-BH-632 117.00 175.37 TRUE

J-BH-633 133.60 263.14 TRUE

J-BH-634 133.00 253.63 TRUE

J-BH-635 117.42 173.83 TRUE

J-BH-636 133.00 275.71 TRUE

J-BH-637 133.00 274.47 TRUE

J-BH-638 133.86 295.45 TRUE

J-BH-639 133.72 282.08 TRUE

J-BH-640 133.72 276.85 TRUE

J-BH-641 117.64 273.71 TRUE

J-BH-642 117.32 248.41 TRUE

J-BH-643 117.24 201.28 TRUE

J-BH-644 117.80 178.75 TRUE

J-BH-645 117.16 139.99 TRUE

J-BH-646 117.96 193.94 TRUE

J-BH-647 133.00 189.43 TRUE

MIN 139.99

MAX 401.21

June 20, 2023

Fire Flow Table 

Fire Flow Met?ID
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Fire Flows

306.18 L/s

304.07 L/s

295.95 L/s

290.19 L/s

287.24 L/s

281.80 L/s

221.94 L/s

272.35 L/s

267.11 L/s

251.44 L/s

223.08 L/s

195.29 L/s

316.76 L/s
320.92 L/s

348.27 L/s

395.30 L/s

277.74 L/s

323.16 L/s

316.48 L/s

290.92 L/s
308.18 L/s

303.03 L/s
288.68 L/s

325.90 L/s

360.04 L/s

217.47 L/s
179.83 L/s

175.37 L/s

262.54 L/s

253.63 L/s

173.41 L/s

275.71 L/s

274.47 L/s

294.59 L/s

281.36 L/s

276.13 L/s

273.07 L/s

248.09 L/s

201.04 L/s

177.95 L/s
139.83 L/s

192.98 L/s

189.43 L/s

276.82 L/s

401.21 L/s

352.84 L/s

293.68 L/s

317.65 L/s

312.69 L/s

Color Coding Legend

Pipe: Diameter (mm)

<= 100

<= 150

<= 200

<= 250

<= 300

<= 400

Other

2023-06-21

2022-07-13 - BWG Water Model Bradford  
Highlands.wtg
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3.14 250

35

0.5 L/s/ha 19.8

0.2 L/s/ha 28

Notes/Comments:
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MH # Inv MH # Inv (ha) (ha) (ha) (ha) (ha) # cap. M(ind) A(ind) A(c) A(ins) M(r) A(r) A(r) P Q(ind) Q(c) Q(ins) Q(r) Q(i) Q(d) (m) (mm) (%) (L/s) (m/s) (m/s) (%)

Inverness - West 626 624 0.17 2 6.3 #### 4.43 0.17 6.3 0.08 0.03 0.11 41.5 200 PVC 1.50% 40.2 1.28 0.294 0.3%

Inverness - West 624 622 0.41 7 22.0 #### 4.36 0.58 28.3 0.36 0.12 0.47 59.5 200 PVC 3.00% 56.8 1.81 0.416 0.8%

Inverness - West 622 620 0.25 4 12.6 #### 4.33 0.83 40.8 0.51 0.17 0.68 31.5 200 PVC 3.50% 61.4 1.95 0.605 1.1%

Algeo - West 620 618 0.59 16 50.2 #### 4.25 1.42 91.1 1.12 0.28 1.40 81.5 200 PVC 3.00% 56.8 1.81 0.669 2.5%

Fortis - Comm West 649 648 0.39 #### 0.39 0.13 0.08 0.20 11.5 200 PVC 1.50% 40.2 1.28 0.294 0.5%

Fortis - West 648 646 0.43 19 59.7 #### 0.39 4.30 0.43 59.7 0.13 0.74 0.16 1.03 73.5 200 PVC 2.50% 51.9 1.65 0.512 2.0%

Fortis - West 646 618 0.12 2 6.3 #### 0.39 4.29 0.55 65.9 0.13 0.82 0.19 1.13 34.0 200 PVC 1.00% 32.8 1.04 0.438 3.5%

Algeo - West 618 616 0.41 11 34.5 #### 0.39 4.15 2.38 191.5 0.13 2.30 0.55 2.98 84.0 200 PVC 3.40% 60.5 1.93 0.905 4.9%

Fortis - West 642 640 0.19 6 18.8 #### 4.38 0.19 18.8 0.24 0.04 0.28 29.0 200 PVC 3.00% 56.8 1.81 0.416 0.5%

Fortis - West 640 638 0.42 12 37.7 #### 4.30 0.61 56.5 0.70 0.12 0.83 88.5 200 PVC 2.40% 50.8 1.62 0.501 1.6%

Fortis - West 638 636 0.10 2 6.3 #### 4.29 0.71 62.8 0.78 0.14 0.92 15.5 200 PVC 2.00% 46.4 1.48 0.458 2.0%

Fortis - West 636 634 0.44 14 44.0 #### 4.24 1.15 106.8 1.31 0.23 1.54 61.0 200 PVC 1.75% 43.4 1.38 0.580 3.5%

Fortis - West 634 632 0.26 4 12.6 #### 4.22 1.41 119.3 1.46 0.28 1.74 15.5 200 PVC 1.40% 38.8 1.24 0.581 4.5%

Fortis - West 632 630 0.06 #### 4.22 1.47 119.3 1.46 0.29 1.75 34.0 200 PVC 1.75% 43.4 1.38 0.649 4.0%

Fortis - West 630 628 0.26 4 12.6 #### 4.21 1.73 131.9 1.61 0.35 1.95 9.5 200 PVC 1.20% 35.9 1.14 0.583 5.4%

Fortis - West 628 616 0.50 12 37.7 #### 4.17 2.23 169.6 2.05 0.45 2.49 67.5 200 PVC 1.20% 35.9 1.14 0.632 6.9%

Algeo - West 616 614 0.49 12 37.7 #### 0.39 4.02 5.10 398.8 0.13 4.64 1.10 5.87 70.0 200 PVC 1.50% 40.2 1.28 0.921 14.6%

Algeo - West 614 606 0.26 4 12.6 #### 0.39 4.02 5.36 411.3 0.13 4.78 1.15 6.06 70.5 200 PVC 0.50% 23.2 0.74 0.619 26.1%

Barrow - West 612 610 0.66 12 37.7 #### 4.34 0.66 37.7 0.47 0.13 0.60 80.0 200 PVC 3.00% 56.8 1.81 0.561 1.1%

Cayton - West 666 665 0.28 5 15.7 #### 4.39 0.28 15.7 0.20 0.06 0.26 38.5 200 PVC 1.50% 40.2 1.28 0.294 0.6%

Cayton - West 665 610 0.34 6 18.8 #### 4.34 0.62 34.5 0.43 0.12 0.56 55.0 200 PVC 0.50% 23.2 0.74 0.273 2.4%

Barrow - West 610 608 0.26 6 18.8 #### 4.25 1.54 91.1 1.12 0.31 1.43 32.0 200 PVC 1.50% 40.2 1.28 0.537 3.6%

Barrow - West 608 606 0.36 8 25.1 #### 4.23 1.90 116.2 1.42 0.38 1.80 48.0 200 PVC 0.50% 23.2 0.74 0.430 7.8%

Cayton - West 660 659 0.23 3 9.4 #### 4.42 0.23 9.4 0.12 0.05 0.17 20.5 200 PVC 1.50% 40.2 1.28 0.294 0.4%

Cayton - West 659 658 0.23 2 6.3 #### 4.39 0.46 15.7 0.20 0.09 0.29 16.0 200 PVC 1.50% 40.2 1.28 0.294 0.7%

Cayton - West 658 656 0.66 12 37.7 #### 4.31 1.12 53.4 0.67 0.22 0.89 75.0 200 PVC 0.50% 23.2 0.74 0.310 3.8%

Cayton - West 656 654 0.18 2 6.3 #### 4.30 1.30 59.7 0.74 0.26 1.00 10.0 200 PVC 0.50% 23.2 0.74 0.347 4.3%

Cayton - West 654 652 0.36 6 18.8 #### 4.27 1.66 78.5 0.97 0.33 1.30 59.0 200 PVC 0.50% 23.2 0.74 0.376 5.6%

Cayton - West 652 606 0.37 7 22.0 #### 4.24 2.03 100.5 1.23 0.41 1.64 61.0 200 PVC 0.50% 23.2 0.74 0.430 7.1%

cap/unit

Q(r) =
Extran. Flow (pre 2000) = NOTE:  Table 14 of the Engineering Standards is to be 

referenced for Maximum Capacity

June 10, 2023

6.6604*A-0.1992

 Q(i) =

Cumulative Values Flow Data

L/cap/day

Design Parameters

Q(d) =

Extran. Flow (post 2000) =

P * q(r) * M
   86400

M(r) = (Q(x))i x A 
m3/ha*day

SANITARY SEWER DESIGN SHEET

URBAN ECOSYSTEMS LIMITED
Daniel Schembri

Rosario Sacco15011.100

Design Equations

BRADFORD HIGHLANDS RESIDENTIAL SUBDIVISION

Manning 'n' =

Residential Density =

m3/ha*day

m3/ha*day

0.013

Residential = 1+    14      
    4  + /(P)

Individual Values

TOWN OF BRADFORD WEST GWILLIMBURY

From To

Location

Industrial =

Institutional =

Commercial =
 M(ind) =

Sewer Data
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MH # Inv MH # Inv (ha) (ha) (ha) (ha) (ha) # cap. M(ind) A(ind) A(c) A(ins) M(r) A(r) A(r) P Q(ind) Q(c) Q(ins) Q(r) Q(i) Q(d) (m) (mm) (%) (L/s) (m/s) (m/s) (%)

cap/unit

Q(r) =
Extran. Flow (pre 2000) = NOTE:  Table 14 of the Engineering Standards is to be 

referenced for Maximum Capacity

June 10, 2023

6.6604*A-0.1992

 Q(i) =

Cumulative Values Flow Data

L/cap/day

Design Parameters

Q(d) =

Extran. Flow (post 2000) =

P * q(r) * M
   86400

M(r) = (Q(x))i x A 
m3/ha*day

SANITARY SEWER DESIGN SHEET

URBAN ECOSYSTEMS LIMITED
Daniel Schembri

Rosario Sacco15011.100

Design Equations

BRADFORD HIGHLANDS RESIDENTIAL SUBDIVISION

Manning 'n' =

Residential Density =

m3/ha*day

m3/ha*day

0.013

Residential = 1+    14      
    4  + /(P)

Individual Values

TOWN OF BRADFORD WEST GWILLIMBURY

From To

Location

Industrial =

Institutional =

Commercial =
 M(ind) =

Sewer Data

Barrow - West 606 605 0.16 2 6.3 #### 0.39 3.92 9.45 634.3 0.13 7.19 1.97 9.29 38.5 200 PVC 0.50% 23.2 0.74 0.694 40.0%

Barrow - West 605 604 0.01 #### 0.39 3.92 9.46 634.3 0.13 7.19 1.97 9.29 8.0 200 PVC 0.50% 23.2 0.74 0.694 40.1%

Barrow - West 604 600 0.31 4 12.6 #### 0.39 3.91 9.77 646.8 0.13 7.33 2.03 9.48 76.0 200 PVC 0.50% 23.2 0.74 0.694 40.9%

Inverness - West 682 678 0.41 6 18.8 #### 4.38 0.41 18.8 0.24 0.08 0.32 62.5 200 PVC 1.50% 40.2 1.28 0.294 0.8%

Inverness - West 679 678 0.51 5 15.7 #### 4.39 0.51 15.7 0.20 0.10 0.30 52.0 200 PVC 1.50% 40.2 1.28 0.294 0.8%

Barrow - West 678 676 0.55 10 31.4 #### 4.29 1.47 65.9 0.82 0.29 1.11 77.5 200 PVC 1.90% 45.2 1.44 0.532 2.5%

Barrow - West 676 674 0.51 10 31.4 #### 4.25 1.98 97.3 1.20 0.40 1.59 69.0 200 PVC 3.75% 63.5 2.02 0.748 2.5%

Barrow - West 674 672 0.39 6 18.8 #### 4.23 2.37 116.2 1.42 0.47 1.89 81.0 200 PVC 4.00% 65.6 2.09 0.773 2.9%

Barrow - West 672 670 0.17 2 6.3 #### 4.22 2.54 122.5 1.49 0.51 2.00 36.5 200 PVC 1.20% 35.9 1.14 0.583 5.6%

Barrow - West 670 600 0.04 #### 4.22 2.58 122.5 1.49 0.52 2.01 27.0 200 PVC 0.50% 23.2 0.74 0.447 8.7%

Bar/Gib SWM - West 600 749 0.04 #### 0.39 3.87 12.39 769.3 0.13 8.62 2.56 11.30 49.0 250 PVC 0.50% 42.0 0.86 0.718 26.9%

Inverness - West 679 794 0.40 6 18.8 #### 4.38 0.40 18.8 0.24 0.08 0.32 43.5 200 PVC 2.00% 46.4 1.48 0.340 0.7%

Inverness - West 794 792 0.83 16 50.2 #### 4.28 1.23 69.1 0.86 0.25 1.10 100.0 200 PVC 1.75% 43.4 1.38 0.511 2.5%

Inverness - West 778 792 0.15 2 6.3 #### 4.43 0.15 6.3 0.08 0.03 0.11 39.5 200 PVC 1.50% 40.2 1.28 0.294 0.3%

Tupling - West 792 786 0.36 5 15.7 #### 4.25 1.74 91.1 1.12 0.35 1.47 84.0 200 PVC 3.50% 61.4 1.95 0.723 2.4%

Tay - West 691 690 0.45 9 28.3 #### 4.36 0.45 28.3 0.36 0.09 0.45 55.5 200 PVC 2.50% 51.9 1.65 0.380 0.9%

Tay - West 690 786 0.66 12 37.7 #### 4.29 1.11 65.9 0.82 0.22 1.04 98.0 200 PVC 2.50% 51.9 1.65 0.611 2.0%

Gibson - West 790 788 0.40 8 25.1 #### 4.37 0.40 25.1 0.32 0.08 0.40 32.5 200 PVC 1.50% 40.2 1.28 0.294 1.0%

Gibson - West 788 786 0.33 5 15.7 #### 4.33 0.73 40.8 0.51 0.15 0.66 81.0 200 PVC 0.50% 23.2 0.74 0.273 2.8%

Tupling - West 786 760 0.65 11 34.5 #### 4.12 4.23 232.4 2.77 0.85 3.62 84.0 200 PVC 0.50% 23.2 0.74 0.539 15.6%

Inverness - West 778 776 0.80 15 47.1 #### 4.32 0.80 47.1 0.59 0.16 0.75 94.5 200 PVC 3.00% 56.8 1.81 0.561 1.3%

Inverness - West 776 773 0.33 4 12.6 #### 4.30 1.13 59.7 0.74 0.23 0.97 32.0 200 PVC 0.50% 23.2 0.74 0.347 4.2%

Inverness - West 773 772 0.20 1 3.1 #### 4.29 1.33 62.8 0.78 0.27 1.05 11.0 200 PVC 0.50% 23.2 0.74 0.347 4.5%
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MH # Inv MH # Inv (ha) (ha) (ha) (ha) (ha) # cap. M(ind) A(ind) A(c) A(ins) M(r) A(r) A(r) P Q(ind) Q(c) Q(ins) Q(r) Q(i) Q(d) (m) (mm) (%) (L/s) (m/s) (m/s) (%)

cap/unit

Q(r) =
Extran. Flow (pre 2000) = NOTE:  Table 14 of the Engineering Standards is to be 

referenced for Maximum Capacity

June 10, 2023

6.6604*A-0.1992

 Q(i) =

Cumulative Values Flow Data

L/cap/day

Design Parameters

Q(d) =

Extran. Flow (post 2000) =

P * q(r) * M
   86400

M(r) = (Q(x))i x A 
m3/ha*day

SANITARY SEWER DESIGN SHEET

URBAN ECOSYSTEMS LIMITED
Daniel Schembri

Rosario Sacco15011.100

Design Equations

BRADFORD HIGHLANDS RESIDENTIAL SUBDIVISION

Manning 'n' =

Residential Density =

m3/ha*day

m3/ha*day

0.013

Residential = 1+    14      
    4  + /(P)

Individual Values

TOWN OF BRADFORD WEST GWILLIMBURY

From To

Location

Industrial =

Institutional =

Commercial =
 M(ind) =

Sewer Data

Town of Bradford West Gwillimbury   2023 Design Criteria
Single Detached Units 20.5 Note 1 17.69 330 1108.8 #### 3.77 17.69 1108.8 Single Detached Units 3.36 cap/unit
Semi Detached Units Incl above 9.00 154 517.4 #### 3.97 9.00 517.4 Semi Detached Units 3.36 cap/unit
Street Townhouse Units 7.9 Note 1 10.31 335 948.1 #### 3.81 10.31 948.1 Street Townhouse Units 2.83 cap/unit
B2N Townhouse Units 1.4 Note 1 1.78 132 373.6 #### 4.04 1.78 373.6 B2N Townhouse Units 2.83 cap/unit
School Block 2.5 Note 1 2.76 #### 2.76 School Block 19.8 m3/ha*day

Note 1 : Area adjusted to include 50% of Road Area 

2.8 38.8 951.0 2947.9 2947.9

38.78 951 2947.9 #### 2.76 3.45 38.78 2947.9 0.16 29.42 8.31 37.88 75.5 300 PVC 0.50% 68.4 0.97 0.987 55.4%

Inverness - West 772 770 0.69 10 31.4 #### 2.76 3.44 40.80 3042.1 0.16 30.26 8.71 39.13 75.5 300 PVC 0.50% 68.4 0.97 0.996 57.2%

Inverness - West 770 768 0.75 9 28.3 #### 2.76 3.43 41.55 3070.3 0.16 30.51 8.86 39.53 70.0 300 PVC 0.50% 68.4 0.97 0.996 57.8%

Inverness - West 768 766 0.22 2 6.3 #### 2.76 3.43 41.77 3076.6 0.16 30.56 8.91 39.63 12.0 300 PVC 0.50% 68.4 0.97 0.996 58.0%

Inverness - West 766 764 0.39 6 18.8 #### 2.76 3.43 42.16 3095.4 0.16 30.73 8.98 39.87 71.5 300 PVC 0.50% 68.4 0.97 0.996 58.3%

Inverness - West 764 760 0.47 8 25.1 #### 2.76 3.43 42.63 3120.6 0.16 30.95 9.08 40.19 82.0 300 PVC 0.50% 68.4 0.97 0.996 58.8%

Tupling - West 760 754 0.63 11 34.5 #### 2.76 3.40 47.49 3387.5 0.16 33.30 10.05 43.50 85.5 300 PVC 0.50% 68.4 0.97 1.030 63.6%

Gibson - West 738 756 0.26 5 15.7 #### 4.39 0.26 15.7 0.20 0.05 0.25 36.0 200 PVC 1.50% 40.2 1.28 0.294 0.6%

Gibson - West 756 754 0.54 10 31.4 #### 4.32 0.80 47.1 0.59 0.16 0.75 80.0 200 PVC 0.50% 23.2 0.74 0.310 3.2%

Gibson - West 754 753 0.25 4 12.6 #### 2.76 3.39 48.54 3447.1 0.16 33.82 10.26 44.24 52.0 300 PVC 0.50% 68.4 0.97 1.035 64.7%

Gibson - West 753 752 0.22 2 6.3 #### 2.76 3.39 48.76 3453.4 0.16 33.87 10.30 44.33 62.5 300 PVC 0.50% 68.4 0.97 1.035 64.8%

Gibson - West 752 749 0.15 2 6.3 #### 2.76 3.39 48.91 3459.7 0.16 33.93 10.33 44.42 24.5 300 PVC 0.50% 68.4 0.97 1.035 65.0%

Gibson - West 749 704 0.24 3 9.4 #### 0.39 2.76 3.31 61.54 4238.4 0.13 0.16 40.60 12.94 53.82 61.5 300 PVC 0.60% 74.9 1.06 1.155 71.9%

Lewis - West 722 721 0.40 8 25.1 #### 4.37 0.40 25.1 0.32 0.08 0.40 42.5 200 PVC 1.50% 40.2 1.28 0.294 1.0%

Lewis - West 721 720 0.63 12 37.7 #### 4.29 1.03 62.8 0.78 0.21 0.99 75.0 200 PVC 0.50% 23.2 0.74 0.347 4.3%

Lewis - West 720 704 0.50 8 25.1 #### 4.26 1.53 87.9 1.08 0.31 1.39 91.0 200 PVC 0.50% 23.2 0.74 0.376 6.0%

Gibson - West 704 598 0.37 5 15.7 #### 0.39 2.76 3.30 63.44 4342.0 0.13 0.16 41.48 13.32 55.08 89.5 300 PVC 0.60% 74.9 1.06 1.171 73.5%

Gibson - West 738 736 0.34 4 12.6 #### 4.40 0.34 12.6 0.16 0.07 0.23 36.5 200 PVC 1.50% 40.2 1.28 0.294 0.6%

Gibson - West 736 724 0.72 11 34.5 #### 4.32 1.06 47.1 0.59 0.21 0.80 83.5 200 PVC 0.50% 23.2 0.74 0.310 3.5%

Gibson - West plug 724 1.20 13 40.8 #### 4.33 1.20 40.8 0.51 0.24 0.75 11.5 200 PVC 0.50% 23.2 0.74 0.310 3.2%

Gibson - West 724 726 0.21 3 9.4 #### 4.25 2.47 97.3 1.20 0.49 1.69 33.5 200 PVC 0.50% 23.2 0.74 0.430 7.3%

Gibson - West 726 728 0.50 8 25.1 #### 4.22 2.97 122.5 1.49 0.59 2.09 58.5 200 PVC 0.50% 23.2 0.74 0.469 9.0%

Gibson - West 730 728 0.28 3 9.4 #### 4.42 0.28 9.4 0.12 0.06 0.18 19.0 200 PVC 1.50% 40.2 1.28 0.294 0.4%

Gibson - West 728 712 0.11 1 3.1 #### 4.21 3.36 135.0 1.64 0.67 2.32 37.0 200 PVC 0.50% 23.2 0.74 0.469 10.0%

Gibson - West 712 710 0.83 14 44.0 #### 4.17 4.19 179.0 2.16 0.84 3.00 76.0 200 PVC 0.50% 23.2 0.74 0.508 12.9%

Total Development

Based on MGP Concept Development 
Plan dated May 8, 2023

Bradford Highlands Residential 
Subdivision
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MH # Inv MH # Inv (ha) (ha) (ha) (ha) (ha) # cap. M(ind) A(ind) A(c) A(ins) M(r) A(r) A(r) P Q(ind) Q(c) Q(ins) Q(r) Q(i) Q(d) (m) (mm) (%) (L/s) (m/s) (m/s) (%)

cap/unit

Q(r) =
Extran. Flow (pre 2000) = NOTE:  Table 14 of the Engineering Standards is to be 

referenced for Maximum Capacity

June 10, 2023

6.6604*A-0.1992

 Q(i) =

Cumulative Values Flow Data

L/cap/day

Design Parameters

Q(d) =

Extran. Flow (post 2000) =

P * q(r) * M
   86400

M(r) = (Q(x))i x A 
m3/ha*day

SANITARY SEWER DESIGN SHEET

URBAN ECOSYSTEMS LIMITED
Daniel Schembri

Rosario Sacco15011.100

Design Equations

BRADFORD HIGHLANDS RESIDENTIAL SUBDIVISION

Manning 'n' =

Residential Density =

m3/ha*day

m3/ha*day

0.013

Residential = 1+    14      
    4  + /(P)

Individual Values

TOWN OF BRADFORD WEST GWILLIMBURY

From To

Location

Industrial =

Institutional =

Commercial =
 M(ind) =

Sewer Data

Gibson - West 710 709 0.55 9 28.3 #### 4.14 4.74 207.2 2.48 0.95 3.43 66.0 200 PVC 0.50% 23.2 0.74 0.532 14.8%

Gibson - West 709 708 0.41 6 18.8 #### 4.13 5.15 226.1 2.70 1.03 3.73 53.0 200 PVC 0.50% 23.2 0.74 0.548 16.1%

Gibson - West 708 598 #### 4.13 5.15 226.1 2.70 1.03 3.73 11.5 200 PVC 0.50% 23.2 0.74 0.548 16.1%

Internal  Easement 598 596 0.04 #### 0.39 2.76 3.28 68.63 4568.1 0.13 0.16 43.37 14.36 58.01 46.0 300 PVC 0.75% 83.7 1.18 1.280 69.3%

Internal  Easement 596 594 0.03 #### 0.39 2.76 3.28 68.66 4568.1 0.13 0.16 43.37 14.36 58.02 24.0 300 PVC 0.75% 83.7 1.18 1.280 69.3%

Internal  Easement 594 591 0.08 #### 0.39 2.76 3.28 68.74 4568.1 0.13 0.16 43.37 14.38 58.03 86.0 375 PVC 0.35% 103.7 0.94 0.958 55.9%

Simcoe - West FUT 593 5.69 27 84.8 #### 4.26 5.69 84.8 1.05 1.14 2.18 10.0 200 PVC 0.50% 23.2 0.74 0.469 9.4%

Simcoe - West 593 591 0.46 5 15.7 #### 4.24 6.15 100.5 1.23 1.23 2.46 92.0 200 PVC 0.50% 23.2 0.74 0.485 10.6%

Simcoe - West 591 590 0.27 1 3.1 #### 0.39 2.76 3.27 75.16 4671.7 0.13 0.16 44.23 15.66 60.18 19.0 375 PVC 0.35% 103.7 0.94 0.967 58.0%

Simcoe - West FUT 590 2.12 23.18 90 282.6 #### 2.12 4.09 23.18 282.6 0.49 3.34 5.06 8.89 6.0 300 PVC 0.35% 57.2 0.81 0.591 15.5%

Jonkman Blvd 590 589 0.04 #### 0.39 2.76 3.25 98.38 4954.3 0.13 0.49 46.57 20.31 67.49 51.5 375 PVC 0.35% 103.7 0.94 1.010 65.1%

Jonkman Blvd 589 588 0.25 2 6.3 #### 0.39 2.76 3.25 98.63 4960.6 0.13 0.49 46.62 20.36 67.59 51.5 375 PVC 0.35% 103.7 0.94 1.010 65.2%

Jonkman Blvd 588 586 0.19 3 9.4 #### 0.39 2.76 3.25 98.82 4970.0 0.13 0.49 46.70 20.39 67.71 46.0 375 PVC 0.35% 103.7 0.94 1.010 65.3%

Med Dens. - East plug 586 0.94 60 188.4 #### 4.16 0.94 188.4 2.27 0.19 2.45 9.5 200 PVC 2.00% 46.4 1.48 0.753 5.3%

Tiberini Way plug 586 0.66 12.20 239 750.5 #### 5.54 3.88 12.20 750.5 1.27 8.42 3.55 13.24 10.5 250 PVC 0.40% 37.6 0.77 0.693 35.2%

Jonkman Blvd 586 584 0.07 #### 0.39 5.54 3.18 112.03 5908.9 0.13 1.27 54.32 23.59 79.31 41.0 375 PVC 0.35% 103.7 0.94 1.047 76.5%

Jonkman Blvd 584 582 0.42 12 37.7 #### 0.39 5.54 3.17 112.45 5946.6 0.13 1.27 54.62 23.68 79.69 74.5 375 PVC 0.35% 103.7 0.94 1.047 76.8%

Jonkman Blvd 582 578 0.30 6 18.8 #### 0.39 5.54 3.17 112.75 5965.4 0.13 1.27 54.77 23.74 79.90 90.5 375 PVC 0.35% 103.7 0.94 1.052 77.0%

Armson Court plug 578 1.11 14 44.0 #### 4.33 1.11 44.0 0.55 0.22 0.77 7.0 200 PVC 1.50% 40.2 1.28 0.396 1.9%

Ferragine Cres. West plug 578 2.36 55 172.7 #### 4.17 2.36 172.7 2.08 0.47 2.56 13.5 200 PVC 0.50% 23.2 0.74 0.497 11.0%

Jonkman Blvd 578 576 0.12 2 6.3 #### 0.39 5.54 3.16 116.34 6188.3 0.13 1.27 56.55 24.45 82.40 33.0 375 PVC 0.35% 103.7 0.94 1.057 79.4%

Jonkman Blvd 576 574 0.27 5 15.7 #### 0.39 5.54 3.16 116.61 6204.0 0.13 1.27 56.67 24.51 82.58 37.0 375 PVC 0.35% 103.7 0.94 1.057 79.6%

Jonkman Blvd 574 572 0.42 6 18.8 #### 0.39 5.54 3.16 117.03 6222.9 0.13 1.27 56.82 24.59 82.81 36.0 375 PVC 0.35% 103.7 0.94 1.057 79.8%

Ferragine Cres. East plug 572 2.89 45 141.3 #### 4.20 2.89 141.3 1.72 0.58 2.29 11.5 200 PVC 0.50% 23.2 0.74 0.469 9.9%

Jonkman Blvd 572 571 0.12 1 3.1 #### 0.39 5.54 3.15 120.04 6367.3 0.13 1.27 57.96 25.19 84.55 24.0 375 PVC 0.35% 103.7 0.94 1.057 81.5%

Jonkman Blvd 571 570 0.01 #### 0.39 5.54 3.15 120.05 6367.3 0.13 1.27 57.96 25.20 84.56 13.0 375 PVC 0.35% 103.7 0.94 1.057 81.5%

Zima -Street 1 - East plug 568 3.14 30 94.2 #### 4.25 3.14 94.2 1.16 0.63 1.79 35.0 200 PVC 0.50% 23.2 0.74 0.430 7.7%

Jonkman Blvd 568 570 0.01 #### 4.25 3.15 94.2 1.16 0.63 1.79 13.0 375 PVC 0.50% 124.0 1.12 0.348 1.4%

External  Easement 570 566 0.04 #### 0.39 5.54 3.14 123.24 6461.5 0.13 1.27 58.71 25.83 85.94 48.5 375 PVC 0.35% 103.7 0.94 1.061 82.9%

External  Easement 566 564 0.08 #### 0.39 5.54 3.14 123.32 6461.5 0.13 1.27 58.71 25.85 85.95 100.0 375 PVC 0.35% 103.7 0.94 1.061 82.9%

External  Easement 564 561 0.08 #### 0.39 5.54 3.14 123.40 6461.5 0.13 1.27 58.71 25.87 85.97 100.0 375 PVC 0.35% 103.7 0.94 1.061 82.9%

External  Easement 561 560 0.04 #### 0.39 5.54 3.14 123.44 6461.5 0.13 1.27 58.71 25.87 85.98 49.5 375 PVC 0.35% 103.7 0.94 1.061 82.9%

External  Easement 560 Ex 16 0.01 #### 0.39 5.54 3.14 123.45 6461.5 0.13 1.27 58.71 25.88 85.98 10.5 450 PVC 0.50% 201.6 1.27 1.192 42.6%
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