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1.0 WATER SERVICING REPORT 

This report outlines the required watermain infrastructure to service the proposed future 
subdivision development within the settlement boundary of Arva, located in the Municipality of 
Middlesex Centre. According to the latest draft subdivision plan prepared by MHBC Ltd. (see 
Appendix A), the ultimate build-out of this development includes approximately 932 residential 
units. The development comprises a mix of low, medium, and high-density residential blocks, 
including 122 single-family (low-density) units, 358 townhouse/apartment (medium-density) units, 
and 452 apartment (high-density) units. 

For the interim phase of development, it is anticipated that 80 single-family (low-density) units will 
be constructed. This phased approach will guide the implementation of watermain 
infrastructure to ensure adequate service for current and future growth as the subdivision 
develops over time. 

 

1.1 SUPPORTING DOCUMENTS 

Stantec Consulting Ltd. (Stantec) was engaged by the Municipality of Middlesex Centre to 
update the Master Servicing Plan (MSP), last updated in 2024. The MSP serves as a roadmap for 
managing the Municipality’s water, wastewater, stormwater, and solid waste infrastructure, 
setting a 20-year planning horizon to 2046. The potable water servicing infrastructure component 
of the 2023 MSP, submitted on April 22, 2024, specifically evaluates existing water systems within 
various settlements, focusing on supply, pumping, storage, and conveyance. This assessment 
also identifies key issues under both current and projected growth conditions and explores 
alternative solutions to meet anticipated demands. The MSP was used to support the 
development of this report by providing a structured framework to ensure consistency with the 
Municipality’s strategic planning objectives: 

• Middlesex Center Master Servicing Plan – Water Servicing, prepared by Stantec 
Consulting Ltd. dated April 22, 2024. 

 

1.2 EXTERNAL WATER SERVICING REQUIREMENTS 

The water supply system for the proposed subdivision in Arva, within the Municipality of 
Middlesex Centre, has been planned in two key phases for now: the Interim Phase and the 
Ultimate Phase (full site build-out). 



 

  
 

1. Interim Phase 
The Interim Phase involves the development of 80 low-density single-family units. As 
outlined in the Middlesex Centre Master Servicing Plan (MSP), water servicing for this 
phase will be supplied from the City of London's 1,050 mm feeder main along Richmond 
Street. A 200 mm watermain is connected to this feeder main and runs along Richmond 
Street, serving as the primary water supply line for the area. For this phase, the water 
connection will tie directly into the 200 mm watermain along Richmond Street. The 
primary connection point for the development is anticipated to be near the intersection 
of Richmond Street and Future Street "B." This configuration adheres to the hydraulic 
grade line (HGL) requirement of 301.8 m and meets the design standards of both the City 
of London and the Municipality of Middlesex Centre. 

Since this phase will be serviced by the City of London’s low-level watermain system, City 
of London standards apply. According to these standards, developments with up to 80 
units do not require looping within the watermain network. However, as shown in the 
Municipality of Middlesex Center Master Servicing Plan attached in Appendix A below, it 
has been noted that there is an existing 200mm watermain on Croydon Drive at the cul-
de-sac near Block 43 (6.0m Wide Pathway). Establishing a connection to this watermain 
could provide looping for the interim phase, ensuring redundancy in the system and 
enabling the servicing of developments exceeding 80 units as part of the ultimate design 
condition 

2. Ultimate Phase (Full Site Build-Out) 
The Ultimate Phase accounts for the full build-out of the subdivision, encompassing 
approximately 932 residential units in total. Arva's current water supply is primarily derived 
from a single 1,050 mm diameter feeder main connected to the City of London's 
distribution system. While this provides the main source of water, the MSP identifies the 
need to enhance system reliability by diversifying the supply to mitigate potential service 
interruptions associated with this single-feed source. An additional supply source, 
extended from the west, has been modeled as part of this report to reflect potential 
future infrastructure enhancements. This western connection is anticipated to strengthen 
the overall system’s resilience, in line with the recommendations set forth in the MSP. 

For the purposes of this analysis, a hydraulic grade line (HGL) of 301.8 m has been 
conservatively assumed, aligning with the City of London's HGL for low-level systems. 
While this assumption provides a baseline for the design, further fine-tuning will be 
necessary as more detailed information about the proposed additional supply source 
and its implementation becomes available. This approach ensures the system can adapt 
to future conditions while maintaining compliance with City standards. 

Upon finalizing the supply strategy, further phasing beyond the current Interim and Ultimate 
Phases may be introduced to address site-specific needs. For now, the development will 
proceed under the assumptions and configurations outlined above, with future adjustments to 
be made once supply solutions for Arva are formally established. 



 

  
 

1.3 CAPACITY REQUIRMENTS 

The proposed water system for the future subdivision development in Arva has been modeled in 
accordance with the standards of both the City of London and the Municipality of Middlesex 
Centre (Arva), with differences in specific requirements noted below. 
 

London 
Average Domestic Water Demand = 255 l/cap/day 

Maximum Day Peaking Factor = 3.5 
Maximum Hour Peaking Factor = 7.8 

 
Arva 

Average Domestic Water Demand = 350 l/cap/day 
Maximum Day Peaking Factor = 2.5 

Maximum Hour Peaking Factor = 3.75 
 

The minimum pressure requirements for this development for average day demand and peak 
hour demand of 40psi or 28.16m H20, and for maximum day plus fire demand of 20psi or 14.08 m 
H20, are provided in accordance with both the Municipality of Middlesex Center and the City of 
London standards.  

 

1.4 FIRE FLOW REQUIRMENTS 

According to the Middlesex Centre Master Servicing Plan (MSP), the water system in Arva under 
current demand conditions is capable of delivering fire flows of 76 L/s (4,500 L/min) or greater at 
a residual pressure of 20 psi throughout most of the system. Exceptions to this capacity occur in 
dead-end areas served by small-diameter (100 mm) watermains. This standard ensures that 
pressures remain above 20 psi across the majority of the network, aligning with both the City of 
London and Middlesex Centre design standards. Additionally, these standards specify a 
maximum velocity of 2.4 m/s during fire flow events to maintain system integrity. 

For this model, fire hydrants have not yet been designed due to insufficient information about 
their final locations. However, hydrant locations will be determined during detailed design, and 
the model will be updated accordingly. The fire flows available in Arva are currently limited by 
the single source of supply from the City of London, and the MSP specifies a maximum fire flow 
of 76 L/s for the area. Consequently, this development is constrained by this limitation. 

Given that the Middlesex Centre Master Servicing Plan (MSP) specifies a maximum fire flow of 76 
L/s for the area, this development is inherently constrained by the limitations of the existing 
system. Industry best practices recommend fire flow requirements of 76 L/s for single-family 
homes (low density), 90 L/s for medium-density developments, and 150 L/s for high-density 
developments to ensure adequate fire protection. 



 

  
 

For the current low-density single-family development, the modeled fire flow of 76 L/s is sufficient 
to meet the necessary standards. However, for medium- and high-density developments, the 
available fire flow from the current system may be insufficient. In such scenarios, implementing 
additional measures such as booster pumps or storage systems may be required to meet the 
higher fire flow demands effectively. This aligns with standard requirements, where the Owner is 
responsible for installing booster pumps and/or storage systems if flows and pressures exceed 
system capacity or minimum design standards. These considerations will be further explored 
during the Site Plan Approval stage. 

A comprehensive fire flow analysis was conducted for both the interim and ultimate phases of 
the system. While the initial analysis assumed the MSP-specified fire flow of 76 L/s would comply 
with the velocity restriction of 2.4 m/s, the model revealed that such a flow rate results in 
velocities exceeding this limit. To meet the velocity constraint, the maximum fire flow must be 
adjusted to approximately 73 L/s. 

This refinement ensures compliance with the operational standards and provides a reliable 
framework for the development. The results of the fire flow analysis, including adjustments and 
supporting details, are attached below for reference. 

Both municipalities mandate a maximum water turnover period of 72 hours across all pipes 
under average day demand conditions. Detailed modeling results confirming compliance with 
this requirement are provided for ultimate build-out conditions. During interim conditions, 
automatic flushing devices will be required to maintain water quality, as outlined in Section 1.5. 

Note:  The model utilizes a boundary condition HGL of 301.8 m. During interim conditions, a single 
reservoir is modeled to represent the available supply. For ultimate build-out conditions, the 
model includes two reservoirs at an HGL of 301.8 m, reflecting the well-looped supply network 
anticipated in this area.  The 200mm diameter mains from the reservoir to the next junction node 
is a modeling technique used to address the transition from the reservoir to the elevation of the 
actual pipe without introducing unnecessary friction losses. 

Figures and Tables in Appendix A show the areas and the population calculation for the 
demand at each junction for the development. 

 

1.5 WATER QUALITY 

We note that automatic flushing devices will be required to maintain water turnover prior to unit 
demands coming online (pre-building permit & occupancy). The modeling results at the end of 
this report include an age analysis of the scenario where Interim Phase is serviced but there is no 
demand (pre-building permit). The results of this modeling indicate that temporary flushing 
devices will be required at the immediate vicinity of the following junction: 



• J-9 at Street ‘B’ with a 50mm Automatic Flushing Device set to flush for 88.0 minutes once
daily or 264 minutes every 72 hours.

• J-14 at Street ‘C’ with a 50mm Automatic Flushing Device set to flush for 96 minutes once
daily or 269 minutes every 72 hours.

The above listed locations are shown in the Water Analysis Figure along with the pertaining 
automatic flushing device flow setting requirements. Supporting calculations are included in 
Appendix A. 

Upon occupancy, the flusher settings may be reduced or eliminated entirely depending on the 
proximity of the last service to the dead end watermain junction.  

1.6 CONCLUSION 

The proposed Arva subdivision within the Municipality of Middlesex Centre will be serviced by the 
City of London’s low-level system, with the initial Interim Phase of 80 single-family units 
connecting to London’s 1,050 mm feeder main along Richmond Street. The Ultimate Phase 
anticipates a full build-out of approximately 932 residential units, comprising a mix of low, 
medium, and high-density housing. As per the Middlesex Centre Master Servicing Plan, 
additional water sources are under consideration to support future demand and ensure system 
reliability, pending final approval. 

Modeling results confirm that the development will maintain pressure, velocity, and quality 
standards set by both the City of London and Middlesex Centre for various demand scenarios. 
The report notes that, in accordance with Middlesex Centre guidelines, automatic flushing 
devices will be installed to maintain water quality in all pipes prior to occupancy. Fire flow 
demand has been conservatively modeled. 

We trust this meets your requirements for the Water Servicing Report for Arva Future Subdivision 
Development. Should you have any questions or require more information, please do not 
hesitate to contact the undersigned. 

Sincerely,  

STANTEC CONSULTING LTD. 

Ahmed Abduljaleel, EIT 
Civil Engineering Designer 
Direct: 437-224-9250 
Ahmed.Abduljaleel@stantec.com 

    Dan Vucetic, MESc., P.Eng. 
    Project Manager, Team Lead 
    Direct:519-675-6655 
    Dan.Vucetic@stantec.com 

11/19/2024



APPENDIX A 

• Draft Subdivison Plan Prepared by MHBC Ltd.
• Municipality of Middlesex Center Master Servicing Plan.

• Water Analysis - Figure 1.0
• Table 1.0 - Water Demand Summary - Interim Phase - London

• Table 1.1 - Water Demand Summary - Interim Phase - Arva
• Table 2.0 - Water Demand Summary - Ultimate Phase - London

• Table 2.1 - Water Demand Summary - Ultimate Phase - Arva
• Automatic Flushing Devices Settings Calculations
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Phase Junction
Elevation 

(m) Land Use

Number 
of Units 

(LD) Population

Average 
Day 

Demand     
(L/min)

J-1 269.50 LD 2 6 1.06
J-2 268.87 LD 7 21 3.72
J-3 268.78 LD 7 21 3.72
J-4 267.01 LD 3 9 1.59
J-5 266.93 LD 7 21 3.72
J-6 262.80 LD 7 21 3.72
J-7 261.70 LD 5 15 2.66
J-8 262.40 LD 7 21 3.72
J-9 262.57 LD 8 24 4.25
J-10 262.50 LD 6 18 3.19
J-11 266.58 LD 4 12 2.13
J-12 266.49 LD 7 21 3.72
J-13 263.22 LD 7 21 3.72
J-14 268.24 LD 0 0 0.00
J-15 269.21 LD 0 0 0.00
J-16 268.35 LD 3 9 1.59

Note -

2. Elevation are based on received Lidar Data
3. Unit counts as per Draft Plan prepared by MHBC dated Oct18, 2024

IN
TE

R
IM

 P
H

A
SE

1. Number of units based on full occupancy 80 SF lots in Interim Phase

TABLE 1.0
Junction Demand Breakdown

CoL Standards - Full Occupancy (Interim PHASE)
161414396



Phase Junction
Elevation 

(m) Land Use
Number of 

Units Population

Average 
Day 

Demand     
(L/min)

J-1 269.50 LD 2 6 1.46
J-2 268.87 LD 7 21 5.10
J-3 268.78 LD 7 21 5.10
J-4 267.01 LD 3 9 2.19
J-5 266.93 LD 7 21 5.10
J-6 262.80 LD 7 21 5.10
J-7 261.70 LD 5 15 3.65
J-8 262.40 LD 7 21 5.10
J-9 262.57 LD 8 24 5.83
J-10 262.50 LD 6 18 4.38
J-11 266.58 LD 4 12 2.92
J-12 266.49 LD 7 21 5.10
J-13 263.22 LD 7 21 5.10
J-14 268.24 LD 0 0 0.00
J-15 269.21 LD 0 0 0.00
J-16 268.35 LD 3 9 2.19

Note -

2. Elevation are based on received Lidar Data
3. Unit counts as per Draft Plan prepared by MHBC dated Oct18, 2024

IN
TE

R
IM

 P
H

A
SE

Arva Guidelines - Full Occupancy (Interim Phase)
161414396

1. Number of units based on full occupancy 80 SF lots in Interim Phase

TABLE 1.1
Junction Demand Breakdown



Phase Junction
Elevation 

(m) Land Use

Number 
of Units 

(LD)

Number of 
Units (MD)

Number 
of Units 

(HD) Population

Average 
Day 

Demand     
(L/min)

J-1 269.50 LD/HD 2 51 88 15.58
J-2 268.87 LD/MD/HD 7 2 51 108 19.13
J-3 268.78 LD/MD/HD 7 2 51 108 19.13
J-4 267.01 LD/MD/HD 3 2 52 97 17.18
J-5 266.93 LD/MD/HD 7 3 51 110 19.48
J-6 262.80 LD/MD 7 3 29 5.14
J-7 261.70 LD/MD 5 3 23 4.07
J-8 262.40 LD/MD 7 3 29 5.14
J-9 262.57 LD/MD 9 6 42 7.44

J-10 262.50 LD/MD 6 6 33 5.84
J-11 266.58 LD/MD 4 6 27 4.78
J-12 266.49 LD 7 21 3.72
J-13 263.22 LD 7 21 3.72
J-14 268.24 LD/MD/HD 0 4 66 116 20.54
J-15 269.21 LD/MD/HD 0 4 66 116 20.54
J-16 268.35 LD/MD/HD 3 4 64 121 21.43
J-17 261.91 MD 14 34 6.02
J-18 263.44 MD 10 24 4.25
J-19 263.78 LD/MD 7 3 29 5.14
J-20 265.20 LD 7 21 3.72
J-21 266.80 LD/MD 7 4 31 5.49
J-22 267.92 LD/MD 4 39 106 18.77
J-23 268.92 LD/MD 4 39 106 18.77
J-24 270.32 LD/MD 4 35 96 17.00
J-25 268.18 LD 4 12 2.13
J-26 268.90 MD 43 104 18.42
J-27 273.09 MD 49 118 20.90
J-28 265.65 MD 39 94 16.65
J-29 267.71 MD 35 84 14.88
J-30 262.60 LD 4 12 2.13

Note -

2. Elevation are based on received Lidar Data
3. Unit counts as per Draft Plan prepared by MHBC dated Oct18, 2024

TABLE 2.0
Junction Demand Breakdown

CoL Standards - Full Occupancy (Ultimate)
161414396

1. Number of units based on full occupancy 122 SF Low Density, 358 Medium Density and 452 High 
Density lots in Ultimate Phase (Full Buildout)

U
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Phase Junction
Elevation 

(m) Land Use

Number of 
Units (LD)

Number of 
Units (MD)

Number of 
Units (HD)

Population

Average 
Day 

Demand     
(L/min)

J-1 269.50 LD/HD 2 51 88 21.39
J-2 268.87 LD/MD/HD 7 2 51 108 26.25
J-3 268.78 LD/MD/HD 7 2 51 108 26.25
J-4 267.01 LD/MD/HD 3 2 52 97 23.58
J-5 266.93 LD/MD/HD 7 3 51 110 26.74
J-6 262.80 LD/MD 7 3 29 7.05
J-7 261.70 LD/MD 5 3 23 5.59
J-8 262.40 LD/MD 7 3 29 7.05
J-9 262.57 LD/MD 9 6 42 10.21
J-10 262.50 LD/MD 6 6 33 8.02
J-11 266.58 LD/MD 4 6 27 6.56
J-12 266.49 LD 7 21 5.10
J-13 263.22 LD 7 21 5.10
J-14 268.24 LD/MD/HD 0 4 66 116 28.19
J-15 269.21 LD/MD/HD 0 4 66 116 28.19
J-16 268.35 LD/MD/HD 3 4 64 121 29.41
J-17 261.91 MD 14 34 8.26
J-18 263.44 MD 10 24 5.83
J-19 263.78 LD/MD 7 3 29 7.05
J-20 265.20 LD 7 21 5.10
J-21 266.80 LD/MD 7 4 31 7.53
J-22 267.92 LD/MD 4 39 106 25.76
J-23 268.92 LD/MD 4 39 106 25.76
J-24 270.32 LD/MD 4 35 96 23.33
J-25 268.18 LD 4 12 2.92
J-26 268.90 MD 43 104 25.28
J-27 273.09 MD 49 118 28.68
J-28 265.65 MD 39 94 22.85
J-29 267.71 MD 35 84 20.42
J-30 262.60 LD 4 12 2.92

Note -

2. Elevation are based on received Lidar Data
3. Unit counts as per Draft Plan prepared by MHBC dated Oct18, 2024

161414396

TABLE 2.1
Junction Demand Breakdown

Arva Guidelines - Full Occupancy (Ultimate)

1. Number of units based on full occupancy 122 SF Low Density, 358 Medium Density and 452 High 
Density lots in Ultimate Phase (Full Buildout)

U
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A
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Subject: Blowoff Calculation - Prior to Occupancy
Project: Arva Proposed Future Subdivision - Interim Phase
Project No.: 161414396
Client: York Developments Inc.
Date: 11/11/2024

PSI PSI
Size Size
60 10.64 Lps 1.98 Lps 50 9.67 Lps 1.80 Lps

55.7 10.23 Lps 1.90 Lps 47.6 9.42 Lps 1.91 Lps
55 10.16 Lps 1.89 Lps 45 9.15 Lps 1.60 Lps

Estimate the time required to flush the design volume from the proposed watermain.

Per WaterCAD Water Quality (Age) Analysis the following Junction Demands or Flushing Volumes are
found to provide adequete water turnover as per both the Municipality of Middlesex Center and the City of London Standards

Flushing at J-14 (Street 'C')
72 hour Flushing Volume, J-14 (L): 54000 (based waterCAD, 12.5 L/min demand at J-14)

47.60 *per WaterCAD hydraulic modelling. 
Discharge 50mm AF (Lps): 10.227

Blowoff Duration (s): 5280
Blowoff Duration (min): 88.0

Flushing at J-9 (Street 'B')
72 hour Flushing Volume, J-9 (L): 54000 (based waterCAD, 12.5 L/min demand at J-9)

55.70 *per WaterCAD hydraulic modelling. 
Discharge 50mm AF (Lps): 9.420

Blowoff Duration (s): 5732
Blowoff Duration (min): 95.5

PROPOSED FLUSHERS

 Pressure at J-14 (PSI)

Therefore, using a 50mm automatic flushing device assembly (City of London Standard Drawing W-CS-5 & Middlesex 
Center Standard Figure 5.4) the blowoff valve must be programmed to flush 88 minutes, once daily or 264 minutes every 72 
hours (9.42 L/s). 

 Pressure at J-9 (PSI)

Therefore, using a 50mm automatic flushing device assembly (City of London Standard Drawing W-CS-5 & Middlesex 
Center Standard Figure 5.4) the blowoff valve must be programmed to flush 96 minutes, once daily or 269 minutes every 72 
hours (10.23 L/s). 

J-9 Flusher Flow Rate
50 mm 25 mm

Table above per City Standard DWG W-CS-5 Sheet 4 "Table 2 & 3 : Discharge Rates at Various Pressures for Automatic Flushing Devices 
- 25mm & 50mm Automatic Flushing Device"

J-14 Flusher Flow Rate
50 mm 25 mm



 

  
 

APPENDIX B 
Modelling Results Summary 

• Ultimate Phase - City of London Engineering Guidelines 
• Interim Phase - City of London Engineering Guidelines 

• Ultimate Phase - Municipality of Middlesex Center Engineering Standards 
• Interim Phase -  Municipality of Middlesex Center Engineering Standards 
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    LONDON/ARVA 



Active Scenario:  Age (London - Ultimate - Full Occupancy)

161414396 - Arva Water Model

Current Time:  336.00 hours

Age
(Maximum)

(hours)

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.0000.000.10188.26110.033200.0J-1R-1P-1

0.2950.000.05102.28110.095200.0J-2J-1P-2

0.7700.000.0483.15110.072200.0J-3J-2P-3

1.2560.000.0364.02110.064200.0J-4J-3P-4

3.0660.000.0111.95110.071200.0J-5J-4P-5

10.4050.000.00-7.53110.086200.0J-6J-5P-6

5.4080.000.01-12.67110.096200.0J-7J-6P-7

2.5570.000.02-30.99110.0102200.0J-8J-7P-8

1.3090.000.02-36.13110.054200.0J-9J-8P-9

1.9500.000.0230.99110.0122200.0J-10J-9P-10

4.2640.000.0125.15110.0123200.0J-11J-10P-11

13.2800.000.00-6.81110.078200.0J-12J-11P-12

8.0810.000.01-10.53110.088200.0J-13J-12P-13

4.6490.000.01-14.25110.067200.0J-7J-13P-14

8.7200.000.0127.18110.092200.0J-14J-11P-15

13.1770.000.007.08110.049200.0J-15J-14P-16

3.4870.000.01-13.46110.049200.0J-16J-15P-17

2.0270.000.02-34.89110.068200.0J-4J-16P-18

0.5800.000.04-74.55110.096200.0J-17J-9P-19

0.0970.010.08-158.87110.088200.0R-2J-17P-20

0.6120.000.0478.30110.0111200.0J-18J-17P-21

1.5090.000.0240.77110.082200.0J-19J-18P-22

2.4370.000.0233.50110.051200.0J-20J-19P-23

3.6910.000.0229.78110.097200.0J-21J-20P-24

5.3760.000.0124.29110.077200.0J-22J-21P-25

6.8620.000.0237.90110.080200.0J-23J-22P-26

8.7640.000.0119.13110.099200.0J-24J-23P-27

17.0190.000.002.13110.056200.0J-25J-24P-28

1.7670.000.0233.27110.0100200.0J-28J-18P-29

4.4760.000.0116.62110.0122200.0J-26J-28P-30

3.0750.000.03-49.50110.0231200.0J-27J-26P-31

0.9520.000.04-70.40110.0242200.0J-1J-27P-32

5.1260.000.0347.26110.054200.0J-29J-26P-33

5.9060.000.0232.38110.059200.0J-22J-29P-34

62.1940.000.00-0.44110.097200.0J-26J-14P-35

13.5850.000.002.13110.094200.0J-30J-19P-36

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

Stantec Consulting Inc.
11/8/2024

Bentley Systems, Inc.  Haestad Methods Solution
CenterAhmed Abduljaleel



Active Scenario:  Age (London - Ultimate - Full Occupancy)

161414396 - Arva Water Model

Current Time:  336.00 hours

Age (Maximum)
(hours)

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

0.10045.815.58269.50J-1

0.58946.719.13268.87J-2

1.04446.919.13268.78J-3

1.56549.217.18267.10J-4

8.06449.519.48266.93J-5

7.45155.35.14262.80J-6

3.46556.94.07261.70J-7

1.74855.95.14262.40J-8

0.97455.77.44262.57J-9

3.03155.85.84262.50J-10

7.88550.04.78266.58J-11

10.32950.13.72266.49J-12

5.93254.73.72263.22J-13

11.42347.620.54268.24J-14

8.12346.220.54269.21J-15

2.58747.521.43268.35J-16

0.29056.66.02261.91J-17

1.03054.44.25263.44J-18

2.08654.05.14263.78J-19

2.89051.93.72265.20J-20

4.59349.75.49266.80J-21

6.35848.118.77267.92J-22

7.46546.718.77268.92J-23

10.16344.717.00270.32J-24

23.97547.72.13268.18J-25

4.87546.718.42268.90J-26

1.90340.720.90273.09J-27

2.60351.316.65265.65J-28

5.47648.414.88267.71J-29

25.18455.62.13262.60J-30
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Active Scenario:  Average Day (London - Ultimate)

161414396 - Arva Water Model

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.000.10188.26110.033200.0J-1R-1P-1

0.000.05102.28110.095200.0J-2J-1P-2

0.000.0483.15110.072200.0J-3J-2P-3

0.000.0364.02110.064200.0J-4J-3P-4

0.000.0111.95110.071200.0J-5J-4P-5

0.000.00-7.53110.086200.0J-6J-5P-6

0.000.01-12.67110.096200.0J-7J-6P-7

0.000.02-30.99110.0102200.0J-8J-7P-8

0.000.02-36.13110.054200.0J-9J-8P-9

0.000.0230.99110.0122200.0J-10J-9P-10

0.000.0125.15110.0123200.0J-11J-10P-11

0.000.00-6.81110.078200.0J-12J-11P-12

0.000.01-10.53110.088200.0J-13J-12P-13

0.000.01-14.25110.067200.0J-7J-13P-14

0.000.0127.18110.092200.0J-14J-11P-15

0.000.007.08110.049200.0J-15J-14P-16

0.000.01-13.46110.049200.0J-16J-15P-17

0.000.02-34.89110.068200.0J-4J-16P-18

0.000.04-74.55110.096200.0J-17J-9P-19

0.010.08-158.87110.088200.0R-2J-17P-20

0.000.0478.30110.0111200.0J-18J-17P-21

0.000.0240.77110.082200.0J-19J-18P-22

0.000.0233.50110.051200.0J-20J-19P-23

0.000.0229.78110.097200.0J-21J-20P-24

0.000.0124.29110.077200.0J-22J-21P-25

0.000.0237.90110.080200.0J-23J-22P-26

0.000.0119.13110.099200.0J-24J-23P-27

0.000.002.13110.056200.0J-25J-24P-28

0.000.0233.27110.0100200.0J-28J-18P-29

0.000.0116.62110.0122200.0J-26J-28P-30

0.000.03-49.50110.0231200.0J-27J-26P-31

0.000.04-70.40110.0242200.0J-1J-27P-32

0.000.0347.26110.054200.0J-29J-26P-33

0.000.0232.38110.059200.0J-22J-29P-34

0.000.00-0.44110.097200.0J-26J-14P-35

0.000.002.13110.094200.0J-30J-19P-36
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Active Scenario:  Average Day (London - Ultimate)

161414396 - Arva Water Model

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

45.815.58269.50J-1

46.719.13268.87J-2

46.919.13268.78J-3

49.217.18267.10J-4

49.519.48266.93J-5

55.35.14262.80J-6

56.94.07261.70J-7

55.95.14262.40J-8

55.77.44262.57J-9

55.85.84262.50J-10

50.04.78266.58J-11

50.13.72266.49J-12

54.73.72263.22J-13

47.620.54268.24J-14

46.220.54269.21J-15

47.521.43268.35J-16

56.66.02261.91J-17

54.44.25263.44J-18

54.05.14263.78J-19

51.93.72265.20J-20

49.75.49266.80J-21

48.118.77267.92J-22

46.718.77268.92J-23

44.717.00270.32J-24

47.72.13268.18J-25

46.718.42268.90J-26

40.720.90273.09J-27

51.316.65265.65J-28

48.414.88267.71J-29

55.62.13262.60J-30
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Active Scenario:  Max Hour (London - Ultimate)

161414396 - Arva Water Model

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.150.781,468.40110.033200.0J-1R-1P-1

0.140.42797.79110.095200.0J-2J-1P-2

0.070.34648.57110.072200.0J-3J-2P-3

0.040.26499.36110.064200.0J-4J-3P-4

0.000.0593.23110.071200.0J-5J-4P-5

0.000.03-58.71110.086200.0J-6J-5P-6

0.000.05-98.80110.096200.0J-7J-6P-7

0.020.13-241.71110.0102200.0J-8J-7P-8

0.010.15-281.80110.054200.0J-9J-8P-9

0.020.13241.69110.0122200.0J-10J-9P-10

0.010.10196.14110.0123200.0J-11J-10P-11

0.000.03-53.13110.078200.0J-12J-11P-12

0.000.04-82.15110.088200.0J-13J-12P-13

0.000.06-111.16110.067200.0J-7J-13P-14

0.010.11211.99110.092200.0J-14J-11P-15

0.000.0355.24110.049200.0J-15J-14P-16

0.000.06-104.97110.049200.0J-16J-15P-17

0.010.14-272.12110.068200.0J-4J-16P-18

0.080.31-581.53110.096200.0J-17J-9P-19

0.300.66-1,239.21110.088200.0R-2J-17P-20

0.100.32610.73110.0111200.0J-18J-17P-21

0.020.17318.04110.082200.0J-19J-18P-22

0.010.14261.34110.051200.0J-20J-19P-23

0.010.12232.32110.097200.0J-21J-20P-24

0.010.10189.50110.077200.0J-22J-21P-25

0.020.16295.62110.080200.0J-23J-22P-26

0.010.08149.21110.099200.0J-24J-23P-27

0.000.0116.61110.056200.0J-25J-24P-28

0.020.14259.54110.0100200.0J-28J-18P-29

0.010.07129.67110.0122200.0J-26J-28P-30

0.090.20-386.07110.0231200.0J-27J-26P-31

0.180.29-549.09110.0242200.0J-1J-27P-32

0.020.20368.59110.054200.0J-29J-26P-33

0.010.13252.53110.059200.0J-22J-29P-34

0.000.00-3.47110.097200.0J-26J-14P-35

0.000.0116.61110.094200.0J-30J-19P-36
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Active Scenario:  Max Hour (London - Ultimate)

161414396 - Arva Water Model

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

45.6121.52269.50J-1

46.3149.21268.87J-2

46.3149.21268.78J-3

48.7134.00267.10J-4

48.9151.94266.93J-5

54.840.09262.80J-6

56.331.75261.70J-7

55.440.09262.40J-8

55.158.03262.57J-9

55.245.55262.50J-10

49.437.28266.58J-11

49.529.02266.49J-12

54.229.02263.22J-13

47.0160.21268.24J-14

45.7160.21269.21J-15

46.9167.15268.35J-16

56.246.96261.91J-17

53.933.15263.44J-18

53.440.09263.78J-19

51.329.02265.20J-20

49.042.82266.80J-21

47.4146.41267.92J-22

46.0146.41268.92J-23

44.0132.60270.32J-24

47.016.61268.18J-25

46.1143.68268.90J-26

40.3163.02273.09J-27

50.7129.87265.65J-28

47.8116.06267.71J-29

55.016.61262.60J-30
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Active Scenario:  Max Day + Fire @76 L/s (London - Ultimate)

161414396 - Arva Water Model

Pressure
(Calculated

System Lower
Limit)
(psi)

Velocity of
Maximum

Pipe
(m/s)

Pressure
(Calculated
Residual)

(psi)

Pipe w/
Maximum
Velocity

Junction w/
Minimum
Pressure
(System)

Flow (Total
Available)
(L/min)

Label

39.01.6342.9P-1J-274,635.00J-16

42.41.8535.4P-1J-244,633.15J-27

38.91.5843.9P-1J-274,631.89J-14

39.01.6141.8P-1J-274,631.89J-15

39.11.6244.3P-1J-274,628.18J-5

39.31.9343.2P-1J-274,626.95J-2

39.21.8042.8P-1J-274,626.95J-3

38.41.6241.8P-33J-244,625.70J-22

33.82.4935.8P-26J-244,625.70J-23

38.41.5843.0P-1J-274,624.47J-26

39.11.6945.3P-1J-274,620.13J-4

31.42.4928.4P-26J-254,619.50J-24

38.61.5446.2P-20J-274,618.27J-28

39.42.1344.4P-1J-274,614.53J-1

38.51.8443.1P-33J-274,612.08J-29

39.21.5951.8P-20J-274,586.04J-9

39.31.7154.1P-20J-274,581.07J-17

39.11.5550.4P-20J-274,580.44J-10

38.61.5442.9P-1J-274,579.21J-21

39.11.5950.0P-1J-274,577.99J-6

39.11.5651.2P-20J-274,577.99J-8

38.71.6348.1P-22J-274,577.99J-19

39.11.5545.7P-1J-274,576.73J-11

38.81.5850.3P-20J-274,574.87J-18

39.11.5452.3P-1J-274,574.24J-7

39.11.5544.8P-1J-274,573.02J-12

39.11.5449.4P-1J-274,573.02J-13

38.61.5445.5P-20J-274,573.02J-20

28.42.4928.4P-26J-244,567.45J-25

38.72.4244.7P-36J-274,567.45J-30
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Active Scenario:  Max Day + Fire @2.4 m/s (London - Ultimate)

161414396 - Arva Water Model

Pressure
(Calculated

System Lower
Limit)
(psi)

Velocity of
Maximum

Pipe
(m/s)

Pressure
(Calculated
Residual)

(psi)

Pipe w/
Maximum
Velocity

Junction w/
Minimum
Pressure
(System)

Flow (Total
Available)
(L/min)

Label

39.01.6342.9P-1J-274,635.00J-16

42.41.8535.4P-1J-244,633.15J-27

38.91.5843.9P-1J-274,631.89J-14

39.01.6141.8P-1J-274,631.89J-15

39.11.6244.3P-1J-274,628.18J-5

39.31.9343.2P-1J-274,626.95J-2

39.21.8042.8P-1J-274,626.95J-3

38.41.6241.8P-33J-244,625.70J-22

38.41.5843.0P-1J-274,624.47J-26

39.11.6945.3P-1J-274,620.13J-4

38.61.5446.2P-20J-274,618.27J-28

39.42.1344.4P-1J-274,614.53J-1

38.51.8443.1P-33J-274,612.08J-29

39.21.5951.8P-20J-274,586.04J-9

39.31.7154.1P-20J-274,581.07J-17

39.11.5550.4P-20J-274,580.44J-10

38.61.5442.9P-1J-274,579.21J-21

39.11.5950.0P-1J-274,577.99J-6

39.11.5651.2P-20J-274,577.99J-8

38.71.6348.1P-22J-274,577.99J-19

39.11.5545.7P-1J-274,576.73J-11

38.81.5850.3P-20J-274,574.87J-18

39.11.5452.3P-1J-274,574.24J-7

39.11.5544.8P-1J-274,573.02J-12

39.11.5449.4P-1J-274,573.02J-13

38.61.5445.5P-20J-274,573.02J-20

38.72.4044.8P-36J-274,531.43J-30

34.52.4036.5P-26J-244,464.48J-23

32.42.4029.4P-26J-254,458.28J-24

29.42.4029.6P-26J-244,406.24J-25
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Active Scenario:  Age (Arva - Ultimate - Full Occupancy)

161414396 - Arva Water Model

Current Time:  336.00 hours

Age
(Maximum)

(hours)

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.0000.010.14258.35110.033200.0J-1R-1P-1

0.2320.010.07140.36110.095200.0J-2J-1P-2

0.5750.000.06114.11110.072200.0J-3J-2P-3

0.9300.000.0587.86110.064200.0J-4J-3P-4

2.2480.000.0116.40110.071200.0J-5J-4P-5

7.5670.000.01-10.34110.086200.0J-6J-5P-6

3.9270.000.01-17.39110.096200.0J-7J-6P-7

1.8500.000.02-42.53110.0102200.0J-8J-7P-8

0.9410.000.03-49.58110.054200.0J-9J-8P-9

1.4070.000.0242.53110.0122200.0J-10J-9P-10

3.0940.000.0234.51110.0123200.0J-11J-10P-11

9.6640.000.00-9.35110.078200.0J-12J-11P-12

5.8750.000.01-14.45110.088200.0J-13J-12P-13

3.3740.000.01-19.55110.067200.0J-7J-13P-14

6.3410.000.0237.30110.092200.0J-14J-11P-15

9.5880.000.019.73110.049200.0J-15J-14P-16

2.5550.000.01-18.46110.049200.0J-16J-15P-17

1.4920.000.03-47.87110.068200.0J-4J-16P-18

0.4090.000.05-102.31110.096200.0J-17J-9P-19

0.0580.010.12-218.02110.088200.0R-2J-17P-20

0.4330.000.06107.45110.0111200.0J-18J-17P-21

1.0870.000.0355.95110.082200.0J-19J-18P-22

1.7640.000.0245.98110.051200.0J-20J-19P-23

2.6770.000.0240.88110.097200.0J-21J-20P-24

3.9040.000.0233.35110.077200.0J-22J-21P-25

4.9980.000.0352.01110.080200.0J-23J-22P-26

6.3850.000.0126.25110.099200.0J-24J-23P-27

12.4050.000.002.92110.056200.0J-25J-24P-28

1.2750.000.0245.67110.0100200.0J-28J-18P-29

3.2470.000.0122.82110.0122200.0J-26J-28P-30

2.2550.000.04-67.92110.0231200.0J-27J-26P-31

0.7070.010.05-96.60110.0242200.0J-1J-27P-32

3.7440.000.0364.84110.054200.0J-29J-26P-33

4.3100.000.0244.42110.059200.0J-22J-29P-34

44.7000.000.00-0.62110.097200.0J-26J-14P-35

9.8950.000.002.92110.094200.0J-30J-19P-36
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Active Scenario:  Age (Arva - Ultimate - Full Occupancy)

161414396 - Arva Water Model

Current Time:  336.00 hours

Age (Maximum)
(hours)

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

0.10045.821.39269.50J-1

0.45646.726.25268.87J-2

0.78846.826.25268.78J-3

1.16849.223.58267.10J-4

5.89349.526.74266.93J-5

5.42955.37.05262.80J-6

2.52556.95.59261.70J-7

1.27455.97.05262.40J-8

0.70555.710.21262.57J-9

2.20855.88.02262.50J-10

5.74650.06.56266.58J-11

7.52850.15.10266.49J-12

4.32354.75.10263.22J-13

8.32447.628.19268.24J-14

5.93846.228.19269.21J-15

1.91347.529.41268.35J-16

0.21156.68.26261.91J-17

0.75054.45.83263.44J-18

1.52053.97.05263.78J-19

2.10551.95.10265.20J-20

3.34749.77.53266.80J-21

4.64548.125.76267.92J-22

5.45146.625.76268.92J-23

7.41744.723.33270.32J-24

17.49247.72.92268.18J-25

3.57246.725.28268.90J-26

1.41440.728.68273.09J-27

1.89751.322.85265.65J-28

4.01148.420.42267.71J-29

18.36955.62.92262.60J-30
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Active Scenario:  Average Day (Arva - Ultimate)

161414396 - Arva Water Model

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.010.14258.35110.033200.0J-1R-1P-1

0.010.07140.36110.095200.0J-2J-1P-2

0.000.06114.11110.072200.0J-3J-2P-3

0.000.0587.86110.064200.0J-4J-3P-4

0.000.0116.40110.071200.0J-5J-4P-5

0.000.01-10.34110.086200.0J-6J-5P-6

0.000.01-17.39110.096200.0J-7J-6P-7

0.000.02-42.53110.0102200.0J-8J-7P-8

0.000.03-49.58110.054200.0J-9J-8P-9

0.000.0242.53110.0122200.0J-10J-9P-10

0.000.0234.51110.0123200.0J-11J-10P-11

0.000.00-9.35110.078200.0J-12J-11P-12

0.000.01-14.45110.088200.0J-13J-12P-13

0.000.01-19.55110.067200.0J-7J-13P-14

0.000.0237.30110.092200.0J-14J-11P-15

0.000.019.73110.049200.0J-15J-14P-16

0.000.01-18.46110.049200.0J-16J-15P-17

0.000.03-47.87110.068200.0J-4J-16P-18

0.000.05-102.31110.096200.0J-17J-9P-19

0.010.12-218.02110.088200.0R-2J-17P-20

0.000.06107.45110.0111200.0J-18J-17P-21

0.000.0355.95110.082200.0J-19J-18P-22

0.000.0245.98110.051200.0J-20J-19P-23

0.000.0240.88110.097200.0J-21J-20P-24

0.000.0233.35110.077200.0J-22J-21P-25

0.000.0352.01110.080200.0J-23J-22P-26

0.000.0126.25110.099200.0J-24J-23P-27

0.000.002.92110.056200.0J-25J-24P-28

0.000.0245.67110.0100200.0J-28J-18P-29

0.000.0122.82110.0122200.0J-26J-28P-30

0.000.04-67.92110.0231200.0J-27J-26P-31

0.010.05-96.60110.0242200.0J-1J-27P-32

0.000.0364.84110.054200.0J-29J-26P-33

0.000.0244.42110.059200.0J-22J-29P-34

0.000.00-0.62110.097200.0J-26J-14P-35

0.000.002.92110.094200.0J-30J-19P-36
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Active Scenario:  Average Day (Arva - Ultimate)

161414396 - Arva Water Model

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

45.821.39269.50J-1

46.726.25268.87J-2

46.826.25268.78J-3

49.223.58267.10J-4

49.526.74266.93J-5

55.37.05262.80J-6

56.95.59261.70J-7

55.97.05262.40J-8

55.710.21262.57J-9

55.88.02262.50J-10

50.06.56266.58J-11

50.15.10266.49J-12

54.75.10263.22J-13

47.628.19268.24J-14

46.228.19269.21J-15

47.529.41268.35J-16

56.68.26261.91J-17

54.45.83263.44J-18

53.97.05263.78J-19

51.95.10265.20J-20

49.77.53266.80J-21

48.125.76267.92J-22

46.625.76268.92J-23

44.723.33270.32J-24

47.72.92268.18J-25

46.725.28268.90J-26

40.728.68273.09J-27

51.322.85265.65J-28

48.420.42267.71J-29

55.62.92262.60J-30
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Active Scenario:  Max Hour (Arva - Ultimate)

161414396 - Arva Water Model

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.070.51968.81110.033200.0J-1R-1P-1

0.070.28526.34110.095200.0J-2J-1P-2

0.030.23427.90110.072200.0J-3J-2P-3

0.020.17329.46110.064200.0J-4J-3P-4

0.000.0361.51110.071200.0J-5J-4P-5

0.000.02-38.76110.086200.0J-6J-5P-6

0.000.03-65.20110.096200.0J-7J-6P-7

0.010.08-159.48110.0102200.0J-8J-7P-8

0.010.10-185.92110.054200.0J-9J-8P-9

0.010.08159.47110.0122200.0J-10J-9P-10

0.010.07129.39110.0123200.0J-11J-10P-11

0.000.02-35.07110.078200.0J-12J-11P-12

0.000.03-54.19110.088200.0J-13J-12P-13

0.000.04-73.32110.067200.0J-7J-13P-14

0.010.07139.86110.092200.0J-14J-11P-15

0.000.0236.47110.049200.0J-15J-14P-16

0.000.04-69.24110.049200.0J-16J-15P-17

0.010.10-179.53110.068200.0J-4J-16P-18

0.040.20-383.68110.096200.0J-17J-9P-19

0.140.43-817.58110.088200.0R-2J-17P-20

0.050.21402.93110.0111200.0J-18J-17P-21

0.010.11209.81110.082200.0J-19J-18P-22

0.000.09172.42110.051200.0J-20J-19P-23

0.010.08153.29110.097200.0J-21J-20P-24

0.000.07125.06110.077200.0J-22J-21P-25

0.010.10195.04110.080200.0J-23J-22P-26

0.000.0598.44110.099200.0J-24J-23P-27

0.000.0110.95110.056200.0J-25J-24P-28

0.010.09171.26110.0100200.0J-28J-18P-29

0.000.0585.57110.0122200.0J-26J-28P-30

0.040.14-254.71110.0231200.0J-27J-26P-31

0.080.19-362.26110.0242200.0J-1J-27P-32

0.010.13243.16110.054200.0J-29J-26P-33

0.000.09166.58110.059200.0J-22J-29P-34

0.000.00-2.32110.097200.0J-26J-14P-35

0.000.0110.95110.094200.0J-30J-19P-36

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

Stantec Consulting Inc.
11/8/2024

Bentley Systems, Inc.  Haestad Methods Solution
CenterAhmed Abduljaleel



Active Scenario:  Max Hour (Arva - Ultimate)

161414396 - Arva Water Model

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

45.780.21269.50J-1

46.598.44268.87J-2

46.698.44268.78J-3

49.088.42267.10J-4

49.2100.27266.93J-5

55.126.44262.80J-6

56.720.96261.70J-7

55.726.44262.40J-8

55.438.29262.57J-9

55.530.08262.50J-10

49.724.60266.58J-11

49.819.12266.49J-12

54.519.12263.22J-13

47.4105.71268.24J-14

46.0105.71269.21J-15

47.2110.29268.35J-16

56.430.97261.91J-17

54.221.86263.44J-18

53.726.44263.78J-19

51.719.12265.20J-20

49.428.24266.80J-21

47.896.60267.92J-22

46.496.60268.92J-23

44.487.49270.32J-24

47.410.95268.18J-25

46.494.80268.90J-26

40.5107.55273.09J-27

51.085.69265.65J-28

48.176.57267.71J-29

55.410.95262.60J-30
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Active Scenario:  Max Day + Fire @76 L/s (Arva - Ultimate)

161414396 - Arva Water Model

Pressure
(Calculated

System Lower
Limit)
(psi)

Velocity of
Maximum

Pipe
(m/s)

Pressure
(Calculated
Residual)

(psi)

Pipe w/
Maximum
Velocity

Junction w/
Minimum
Pressure
(System)

Flow (Total
Available)
(L/min)

Label

39.11.6343.0P-1J-274,633.52J-16

42.41.8535.4P-1J-244,631.70J-27

38.91.5843.9P-1J-274,630.47J-14

39.01.6041.9P-1J-274,630.47J-15

39.11.6244.3P-1J-274,626.85J-5

39.31.9243.2P-1J-274,625.62J-2

39.21.7942.8P-1J-274,625.62J-3

38.41.6241.8P-33J-244,624.40J-22

33.92.4935.9P-26J-244,624.40J-23

38.41.5743.0P-1J-274,623.20J-26

39.21.6845.3P-1J-274,618.95J-4

31.52.4928.4P-26J-254,618.32J-24

38.61.5346.2P-20J-274,617.12J-28

39.42.1344.5P-1J-274,613.47J-1

38.51.8443.1P-33J-274,611.05J-29

39.21.5851.8P-20J-274,585.53J-9

39.31.7154.1P-20J-274,580.65J-17

39.11.5450.4P-20J-274,580.05J-10

38.61.5342.9P-1J-274,578.82J-21

39.11.5850.0P-1J-274,577.62J-6

39.21.5551.3P-20J-274,577.62J-8

38.71.6348.1P-22J-274,577.62J-19

39.11.5445.7P-1J-274,576.40J-11

38.81.5850.3P-20J-274,574.57J-18

39.11.5452.3P-1J-274,573.97J-7

39.11.5444.8P-1J-274,572.75J-12

39.11.5449.4P-1J-274,572.75J-13

38.71.5445.5P-20J-274,572.75J-20

28.42.4928.4P-26J-244,567.30J-25

38.72.4244.7P-36J-274,567.30J-30
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Active Scenario:  Max Day + Fire @2.4 m/s (Arva - Ultimate)

161414396 - Arva Water Model

Pressure
(Calculated

System Lower
Limit)
(psi)

Velocity of
Maximum

Pipe
(m/s)

Pressure
(Calculated
Residual)

(psi)

Pipe w/
Maximum
Velocity

Junction w/
Minimum
Pressure
(System)

Flow (Total
Available)
(L/min)

Label

39.11.6343.0P-1J-274,633.52J-16

42.41.8535.4P-1J-244,631.70J-27

38.91.5843.9P-1J-274,630.47J-14

39.01.6041.9P-1J-274,630.47J-15

39.11.6244.3P-1J-274,626.85J-5

39.31.9243.2P-1J-274,625.62J-2

39.21.7942.8P-1J-274,625.62J-3

38.41.6241.8P-33J-244,624.40J-22

38.41.5743.0P-1J-274,623.20J-26

39.21.6845.3P-1J-274,618.95J-4

38.61.5346.2P-20J-274,617.12J-28

39.42.1344.5P-1J-274,613.47J-1

38.51.8443.1P-33J-274,611.05J-29

39.21.5851.8P-20J-274,585.53J-9

39.31.7154.1P-20J-274,580.65J-17

39.11.5450.4P-20J-274,580.05J-10

38.61.5342.9P-1J-274,578.82J-21

39.11.5850.0P-1J-274,577.62J-6

39.21.5551.3P-20J-274,577.62J-8

38.71.6348.1P-22J-274,577.62J-19

39.11.5445.7P-1J-274,576.40J-11

38.81.5850.3P-20J-274,574.57J-18

39.11.5452.3P-1J-274,573.97J-7

39.11.5444.8P-1J-274,572.75J-12

39.11.5449.4P-1J-274,572.75J-13

38.71.5445.5P-20J-274,572.75J-20

38.72.4044.9P-36J-274,531.43J-30

34.52.4036.5P-26J-244,465.81J-23

32.42.4029.4P-26J-254,459.73J-24

29.42.4029.6P-26J-244,408.71J-25
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 INTERIM PHASE

    LONDON/ARVA 



Active Scenario:  Age (London - Interim Phase - Prior Occupancy)

161414396 - Arva Water Model

Current Time:  336.00 hours

Age
(Maximum)

(hours)

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.2940.000.0125.00110.033200.0J-1R-1P-1

1.6370.000.0125.00110.095200.0J-2J-1P-2

3.3940.000.0125.00110.072200.0J-3J-2P-3

4.8190.000.0125.00110.064200.0J-4J-3P-4

7.6460.000.0110.80110.089200.0J-5J-4P-5

11.4580.000.0110.80110.068200.0J-6J-5P-6

15.4480.000.0110.80110.096200.0J-7J-6P-7

21.2840.000.007.60110.0102200.0J-8J-7P-8

26.6350.000.007.60110.054200.0J-9J-8P-9

70.1530.000.00-4.90110.0122200.0J-10J-9P-10

57.0340.000.00-4.90110.0123200.0J-11J-10P-11

49.6840.000.00-3.19110.078200.0J-12J-11P-12

36.0390.000.00-3.19110.088200.0J-13J-12P-13

23.2890.000.00-3.19110.067200.0J-7J-13P-14

25.7230.000.00-1.70110.092200.0J-14J-11P-15

10.6970.000.01-14.20110.049200.0J-15J-14P-16

8.8970.000.01-14.20110.049200.0J-16J-15P-17

6.7420.000.01-14.20110.068200.0J-4J-16P-18
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Active Scenario:  Age (London - Interim Phase - Prior Occupancy)

161414396 - Arva Water Model

Current Time:  336.00 hours

Age (Maximum)
(hours)

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

0.68745.80.00269.50J-1

2.68746.70.00268.87J-2

4.20146.90.00268.78J-3

5.53649.30.00267.10J-4

9.85749.50.00266.93J-5

13.16055.40.00262.80J-6

17.83656.90.00261.70J-7

24.83255.90.00262.40J-8

47.41355.712.50262.57J-9

63.67555.80.00262.50J-10

50.49350.00.00266.58J-11

43.33650.10.00266.49J-12

28.84154.80.00263.22J-13

11.64647.612.50268.24J-14

9.84746.30.00269.21J-15

8.04747.50.00268.35J-16
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Active Scenario:  Age (London - Interim Phase - Full Occupancy)

161414396 - Arva Water Model

Current Time:  336.00 hours

Age
(Maximum)

(hours)

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.1530.000.0242.51110.033200.0J-1R-1P-1

0.9570.000.0241.45110.095200.0J-2J-1P-2

2.0620.000.0237.73110.072200.0J-3J-2P-3

3.0550.000.0234.01110.064200.0J-4J-3P-4

4.8690.000.0117.63110.089200.0J-5J-4P-5

7.4750.000.0113.91110.068200.0J-6J-5P-6

11.2360.000.0110.19110.096200.0J-7J-6P-7

18.7060.000.005.33110.0102200.0J-8J-7P-8

32.4580.000.001.61110.054200.0J-9J-8P-9

36.6330.000.00-2.64110.0122200.0J-10J-9P-10

18.9990.000.00-5.83110.0123200.0J-11J-10P-11

17.3640.000.005.24110.078200.0J-12J-11P-12

36.4660.000.001.52110.088200.0J-13J-12P-13

21.7170.000.00-2.20110.067200.0J-7J-13P-14

11.6460.000.01-13.20110.092200.0J-14J-11P-15

8.8590.000.01-13.20110.049200.0J-15J-14P-16

6.9230.000.01-13.20110.049200.0J-16J-15P-17

4.7500.000.01-14.79110.068200.0J-4J-16P-18
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Active Scenario:  Age (London - Interim Phase - Full Occupancy)

161414396 - Arva Water Model

Current Time:  336.00 hours

Age (Maximum)
(hours)

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

0.40445.81.06269.50J-1

1.61046.73.72268.87J-2

2.61446.93.72268.78J-3

3.59549.31.59267.10J-4

6.24249.53.72266.93J-5

8.80755.43.72262.80J-6

13.76556.92.66261.70J-7

23.74855.93.72262.40J-8

45.93955.74.25262.57J-9

24.58355.83.19262.50J-10

13.51550.02.13266.58J-11

21.31350.13.72266.49J-12

38.75654.83.72263.22J-13

9.87647.60.00268.24J-14

7.94146.30.00269.21J-15

6.00547.51.59268.35J-16
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Active Scenario:  Average Day (London - Interim Phase)

161414396 - Arva Water Model

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.000.0242.51110.033200.0J-1R-1P-1

0.000.0241.45110.095200.0J-2J-1P-2

0.000.0237.73110.072200.0J-3J-2P-3

0.000.0234.01110.064200.0J-4J-3P-4

0.000.0117.63110.089200.0J-5J-4P-5

0.000.0113.91110.068200.0J-6J-5P-6

0.000.0110.19110.096200.0J-7J-6P-7

0.000.005.33110.0102200.0J-8J-7P-8

0.000.001.61110.054200.0J-9J-8P-9

0.000.00-2.64110.0122200.0J-10J-9P-10

0.000.00-5.83110.0123200.0J-11J-10P-11

0.000.005.24110.078200.0J-12J-11P-12

0.000.001.52110.088200.0J-13J-12P-13

0.000.00-2.20110.067200.0J-7J-13P-14

0.000.01-13.20110.092200.0J-14J-11P-15

0.000.01-13.20110.049200.0J-15J-14P-16

0.000.01-13.20110.049200.0J-16J-15P-17

0.000.01-14.79110.068200.0J-4J-16P-18
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Active Scenario:  Average Day (London - Interim Phase)

161414396 - Arva Water Model

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

45.81.06269.50J-1

46.73.72268.87J-2

46.93.72268.78J-3

49.31.59267.10J-4

49.53.72266.93J-5

55.43.72262.80J-6

56.92.66261.70J-7

55.93.72262.40J-8

55.74.25262.57J-9

55.83.19262.50J-10

50.02.13266.58J-11

50.13.72266.49J-12

54.83.72263.22J-13

47.60.00268.24J-14

46.30.00269.21J-15

47.51.59268.35J-16
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Active Scenario:  Max Hour (London - Interim Phase)

161414396 - Arva Water Model

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.010.18331.58110.033200.0J-1R-1P-1

0.030.17323.31110.095200.0J-2J-1P-2

0.020.16294.29110.072200.0J-3J-2P-3

0.010.14265.28110.064200.0J-4J-3P-4

0.010.07137.48110.089200.0J-5J-4P-5

0.000.06108.47110.068200.0J-6J-5P-6

0.000.0479.45110.096200.0J-7J-6P-7

0.000.0241.57110.0102200.0J-8J-7P-8

0.000.0112.55110.054200.0J-9J-8P-9

0.000.01-20.60110.0122200.0J-10J-9P-10

0.000.02-45.48110.0123200.0J-11J-10P-11

0.000.0240.90110.078200.0J-12J-11P-12

0.000.0111.88110.088200.0J-13J-12P-13

0.000.01-17.14110.067200.0J-7J-13P-14

0.000.05-102.99110.092200.0J-14J-11P-15

0.000.05-102.99110.049200.0J-15J-14P-16

0.000.05-102.99110.049200.0J-16J-15P-17

0.000.06-115.39110.068200.0J-4J-16P-18
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Active Scenario:  Max Hour (London - Interim Phase)

161414396 - Arva Water Model

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

45.88.27269.50J-1

46.729.02268.87J-2

46.829.02268.78J-3

49.212.40267.10J-4

49.429.02266.93J-5

55.329.02262.80J-6

56.820.75261.70J-7

55.829.02262.40J-8

55.633.15262.57J-9

55.724.88262.50J-10

49.916.61266.58J-11

50.029.02266.49J-12

54.729.02263.22J-13

47.50.00268.24J-14

46.20.00269.21J-15

47.412.40268.35J-16

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

Stantec Consulting Inc.
11/8/2024

Bentley Systems, Inc.  Haestad Methods Solution
CenterAhmed Abduljaleel



Active Scenario:  Max Day + Fire @76 L/s (London - Interim Phase)

161414396 - Arva Water Model

Pressure
(Calculated

System Lower
Limit)
(psi)

Velocity of
Maximum

Pipe
(m/s)

Pressure
(Calculated
Residual)

(psi)

Pipe w/
Maximum
Velocity

Junction w/
Minimum
Pressure
(System)

Flow (Total
Available)
(L/min)

Label

29.42.5033.8P-1J-154,574.87J-9

38.92.5039.4P-1J-154,573.02J-2

34.82.5035.4P-1J-154,573.02J-3

30.62.5031.8P-1J-154,573.02J-5

30.22.5036.6P-1J-154,573.02J-6

29.52.5034.5P-1J-154,573.02J-8

29.42.5029.5P-1J-154,573.02J-12

29.52.5034.2P-1J-154,573.02J-13

29.42.5034.1P-1J-154,571.16J-10

29.72.5037.4P-1J-154,569.31J-7

29.22.5030.4P-1J-154,567.45J-11

31.22.5034.2P-1J-154,565.56J-4

29.22.5030.2P-1J-154,565.56J-16

44.42.5044.0P-1J-154,563.71J-1

28.52.5028.8P-1J-154,560.00J-14

29.72.5028.1P-1J-144,560.00J-15
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Active Scenario:  Max Day + Fire @2.4 m/s (London - Interim Phase)

161414396 - Arva Water Model

Pressure
(Calculated

System Lower
Limit)
(psi)

Velocity of
Maximum

Pipe
(m/s)

Pressure
(Calculated
Residual)

(psi)

Pipe w/
Maximum
Velocity

Junction w/
Minimum
Pressure
(System)

Flow (Total
Available)
(L/min)

Label

30.62.4035.3P-1J-154,397.52J-9

39.42.4039.9P-1J-154,395.67J-2

35.62.4036.2P-1J-154,395.67J-3

31.62.4033.0P-1J-154,395.67J-5

31.32.4037.9P-1J-154,395.67J-6

30.62.4035.9P-1J-154,395.67J-8

30.52.4030.9P-1J-154,395.67J-12

30.62.4035.6P-1J-154,395.67J-13

30.52.4035.6P-1J-154,393.81J-10

30.82.4038.7P-1J-154,391.96J-7

30.32.4031.8P-1J-154,390.10J-11

32.32.4035.3P-1J-154,388.21J-4

30.42.4031.4P-1J-154,388.21J-16

44.52.4044.1P-1J-154,386.36J-1

31.02.4029.3P-1J-144,382.65J-15

29.72.4030.1P-1J-154,382.65J-14
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Active Scenario:  Age (Arva - Interim Phase - Prior Occupancy)

161414396 - Arva Water Model

Current Time:  336.00 hours

Age
(Maximum)

(hours)

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.2940.000.0125.00110.033200.0J-1R-1P-1

1.6370.000.0125.00110.095200.0J-2J-1P-2

3.3940.000.0125.00110.072200.0J-3J-2P-3

4.8190.000.0125.00110.064200.0J-4J-3P-4

7.6460.000.0110.80110.089200.0J-5J-4P-5

11.4580.000.0110.80110.068200.0J-6J-5P-6

15.4480.000.0110.80110.096200.0J-7J-6P-7

21.2840.000.007.60110.0102200.0J-8J-7P-8

26.6350.000.007.60110.054200.0J-9J-8P-9

70.1530.000.00-4.90110.0122200.0J-10J-9P-10

57.0340.000.00-4.90110.0123200.0J-11J-10P-11

49.6840.000.00-3.19110.078200.0J-12J-11P-12

36.0390.000.00-3.19110.088200.0J-13J-12P-13

23.2890.000.00-3.19110.067200.0J-7J-13P-14

25.7230.000.00-1.70110.092200.0J-14J-11P-15

10.6970.000.01-14.20110.049200.0J-15J-14P-16

8.8970.000.01-14.20110.049200.0J-16J-15P-17

6.7420.000.01-14.20110.068200.0J-4J-16P-18

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

Stantec Consulting Inc.
11/8/2024

Bentley Systems, Inc.  Haestad Methods Solution
CenterAhmed Abduljaleel



Active Scenario:  Age (Arva - Interim Phase - Prior Occupancy)

161414396 - Arva Water Model

Current Time:  336.00 hours

Age (Maximum)
(hours)

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

0.68745.80.00269.50J-1

2.68746.70.00268.87J-2

4.20146.90.00268.78J-3

5.53649.30.00267.10J-4

9.85749.50.00266.93J-5

13.16055.40.00262.80J-6

17.83656.90.00261.70J-7

24.83255.90.00262.40J-8

47.41355.712.50262.57J-9

63.67555.80.00262.50J-10

50.49350.00.00266.58J-11

43.33650.10.00266.49J-12

28.84154.80.00263.22J-13

11.64647.612.50268.24J-14

9.84746.30.00269.21J-15

8.04747.50.00268.35J-16
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Active Scenario:  Age (Arva - Interim Phase - Full Occupancy)

161414396 - Arva Water Model

Current Time:  336.00 hours

Age
(Maximum)

(hours)

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.0980.000.0358.32110.033200.0J-1R-1P-1

0.6850.000.0356.86110.095200.0J-2J-1P-2

1.4910.000.0351.76110.072200.0J-3J-2P-3

2.2140.000.0246.66110.064200.0J-4J-3P-4

3.5360.000.0124.17110.089200.0J-5J-4P-5

5.4360.000.0119.07110.068200.0J-6J-5P-6

8.1780.000.0113.97110.096200.0J-7J-6P-7

13.6240.000.007.31110.0102200.0J-8J-7P-8

23.6380.000.002.21110.054200.0J-9J-8P-9

26.7010.000.00-3.62110.0122200.0J-10J-9P-10

13.8380.000.00-8.00110.0123200.0J-11J-10P-11

12.6480.000.007.19110.078200.0J-12J-11P-12

26.5810.000.002.09110.088200.0J-13J-12P-13

15.8220.000.00-3.01110.067200.0J-7J-13P-14

8.4770.000.01-18.11110.092200.0J-14J-11P-15

6.4450.000.01-18.11110.049200.0J-15J-14P-16

5.0330.000.01-18.11110.049200.0J-16J-15P-17

3.4490.000.01-20.30110.068200.0J-4J-16P-18
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Active Scenario:  Age (Arva - Interim Phase - Full Occupancy)

161414396 - Arva Water Model

Current Time:  336.00 hours

Age (Maximum)
(hours)

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

0.29545.81.46269.50J-1

1.17446.75.10268.87J-2

1.90646.95.10268.78J-3

2.62049.32.19267.10J-4

4.55149.55.10266.93J-5

6.42155.45.10262.80J-6

10.03556.93.65261.70J-7

17.31255.95.10262.40J-8

33.48955.75.83262.57J-9

17.92155.84.38262.50J-10

9.85450.02.92266.58J-11

15.54150.15.10266.49J-12

28.26454.85.10263.22J-13

7.20047.60.00268.24J-14

5.78946.30.00269.21J-15

4.37747.52.19268.35J-16
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Active Scenario:  Average Day (Arva - Interim Phase)

161414396 - Arva Water Model

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.000.0358.32110.033200.0J-1R-1P-1

0.000.0356.86110.095200.0J-2J-1P-2

0.000.0351.76110.072200.0J-3J-2P-3

0.000.0246.66110.064200.0J-4J-3P-4

0.000.0124.17110.089200.0J-5J-4P-5

0.000.0119.07110.068200.0J-6J-5P-6

0.000.0113.97110.096200.0J-7J-6P-7

0.000.007.31110.0102200.0J-8J-7P-8

0.000.002.21110.054200.0J-9J-8P-9

0.000.00-3.62110.0122200.0J-10J-9P-10

0.000.00-8.00110.0123200.0J-11J-10P-11

0.000.007.19110.078200.0J-12J-11P-12

0.000.002.09110.088200.0J-13J-12P-13

0.000.00-3.01110.067200.0J-7J-13P-14

0.000.01-18.11110.092200.0J-14J-11P-15

0.000.01-18.11110.049200.0J-15J-14P-16

0.000.01-18.11110.049200.0J-16J-15P-17

0.000.01-20.30110.068200.0J-4J-16P-18
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Active Scenario:  Average Day (Arva - Interim Phase)

161414396 - Arva Water Model

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

45.81.46269.50J-1

46.75.10268.87J-2

46.95.10268.78J-3

49.32.19267.10J-4

49.55.10266.93J-5

55.45.10262.80J-6

56.93.65261.70J-7

55.95.10262.40J-8

55.75.83262.57J-9

55.84.38262.50J-10

50.02.92266.58J-11

50.15.10266.49J-12

54.85.10263.22J-13

47.60.00268.24J-14

46.30.00269.21J-15

47.52.19268.35J-16
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Active Scenario:  Max Hour (Arva - Interim Phase)

161414396 - Arva Water Model

Headloss
(m)

Velocity
(m/s)

Flow
(L/min)

Hazen-
Williams C

Length
(m)

Diameter
(mm)

Stop
Node

Start
Node

Label

0.000.12218.70110.033200.0J-1R-1P-1

0.010.11213.23110.095200.0J-2J-1P-2

0.010.10194.10110.072200.0J-3J-2P-3

0.010.09174.98110.064200.0J-4J-3P-4

0.000.0590.65110.089200.0J-5J-4P-5

0.000.0471.52110.068200.0J-6J-5P-6

0.000.0352.40110.096200.0J-7J-6P-7

0.000.0127.41110.0102200.0J-8J-7P-8

0.000.008.29110.054200.0J-9J-8P-9

0.000.01-13.57110.0122200.0J-10J-9P-10

0.000.02-30.00110.0123200.0J-11J-10P-11

0.000.0126.96110.078200.0J-12J-11P-12

0.000.007.83110.088200.0J-13J-12P-13

0.000.01-11.29110.067200.0J-7J-13P-14

0.000.04-67.90110.092200.0J-14J-11P-15

0.000.04-67.90110.049200.0J-15J-14P-16

0.000.04-67.90110.049200.0J-16J-15P-17

0.000.04-76.12110.068200.0J-4J-16P-18
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Active Scenario:  Max Hour (Arva - Interim Phase)

161414396 - Arva Water Model

Pressure
(psi)

Demand
(L/min)

Elevation
(m)

Label

45.85.48269.50J-1

46.719.12268.87J-2

46.819.12268.78J-3

49.28.21267.10J-4

49.419.12266.93J-5

55.319.12262.80J-6

56.913.69261.70J-7

55.919.12262.40J-8

55.621.86262.57J-9

55.716.43262.50J-10

49.910.95266.58J-11

50.119.12266.49J-12

54.719.12263.22J-13

47.60.00268.24J-14

46.20.00269.21J-15

47.48.21268.35J-16
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Active Scenario:  Max Day + Fire @76 L/s (Arva - Interim Phase)

161414396 - Arva Water Model

Pressure
(Calculated

System Lower
Limit)
(psi)

Velocity of
Maximum

Pipe
(m/s)

Pressure
(Calculated
Residual)

(psi)

Pipe w/
Maximum
Velocity

Junction w/
Minimum
Pressure
(System)

Flow (Total
Available)
(L/min)

Label

29.52.5033.8P-1J-154,574.57J-9

38.92.5039.4P-1J-154,572.75J-2

34.82.5035.4P-1J-154,572.75J-3

30.62.5031.8P-1J-154,572.75J-5

30.22.5036.6P-1J-154,572.75J-6

29.52.5034.5P-1J-154,572.75J-8

29.42.5029.5P-1J-154,572.75J-12

29.52.5034.2P-1J-154,572.75J-13

29.42.5034.1P-1J-154,570.95J-10

29.72.5037.4P-1J-154,569.13J-7

29.22.5030.5P-1J-154,567.30J-11

31.22.5034.2P-1J-154,565.47J-4

29.22.5030.3P-1J-154,565.47J-16

44.42.5044.0P-1J-154,563.65J-1

28.52.5028.8P-1J-154,560.00J-14

29.72.5028.1P-1J-144,560.00J-15
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Active Scenario:  Max Day + Fire @2.4 m/s (Arva - Interim Phase)

161414396 - Arva Water Model

Pressure
(Calculated

System Lower
Limit)
(psi)

Velocity of
Maximum

Pipe
(m/s)

Pressure
(Calculated
Residual)

(psi)

Pipe w/
Maximum
Velocity

Junction w/
Minimum
Pressure
(System)

Flow (Total
Available)
(L/min)

Label

30.62.4035.3P-1J-154,400.21J-9

39.42.4039.9P-1J-154,398.38J-2

35.62.4036.2P-1J-154,398.38J-3

31.62.4033.0P-1J-154,398.38J-5

31.32.4037.8P-1J-154,398.38J-6

30.62.4035.9P-1J-154,398.38J-8

30.52.4030.9P-1J-154,398.38J-12

30.62.4035.6P-1J-154,398.38J-13

30.52.4035.6P-1J-154,396.58J-10

30.82.4038.7P-1J-154,394.76J-7

30.32.4031.8P-1J-154,392.93J-11

32.32.4035.3P-1J-154,391.11J-4

30.42.4031.4P-1J-154,391.11J-16

44.52.4044.1P-1J-154,389.28J-1

29.72.4030.1P-1J-154,385.63J-14

31.02.4029.3P-1J-144,385.63J-15
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