
 
 
 

FCR (Park Lawn) LP and CPPIB 
Park Lawn Canada Inc. 
2150 Lake Shore 
Functional Servicing Report 

  

Issue 1  |  May 13th, 2020 
 

 

This report takes into account the particular  
instructions and requirements of our client.   

It is not intended for and should not be relied  
upon by any third party and no responsibility  
is undertaken to any third party. 
 
Job number    264635-00 

  

 

Arup Canada Inc. 
121 Bloor Street East 
Suite 900 
Toronto ON  M4W 3M5 
Canada 
www.arup.com 



  

FCR (Park Lawn) LP and CPPIB Park Lawn Canada Inc. 2150 Lake Shore 
Functional Servicing Report 

 

  | Issue 1 | May 13th, 2020 | Arup Canada Inc. 
HTTPS://ARUP.SHAREPOINT.COM/SITES/LAKESHOREDETAILEDMP/SHARED DOCUMENTS/CIVILS/SERVICING & SWM REPORTS/2150 LAKE SHORE_FUNCTIONAL 
SERVICING REPORTV6.DOCX 

Page i 
 

Document verification  

  

   Job title 2150 Lake Shore Job number 

264635-00 
   Document title Functional Servicing Report File reference 

 
  Document ref   
    Revision Date Filename Functional Servicing Report 
    Draft 1 May 01, 

2020 
Description First Issue – Issued for comment 

 Prepared by Checked by Approved by 

Name  Various Farzad Fahimi  Henry Jeens 
Signature    

    Issue 1 May 13, 
2020 

Filename Functional Servicing Report 
Description First issue – For planning submission 

 Prepared by  Checked by Approved by 

Name  Colleen Gammie 
& Claire Hickey Farzad Fahimi  Henry Jeens 

Signature 

 
  

      Filename  
Description  
 Prepared by Checked by Approved by 
Name    
Signature    

      Filename  
Description  
 Prepared by Checked by Approved by 
Name    
Signature    

  Issue Document verification with document  ✓  

May 13/20



  

FCR (Park Lawn) LP and CPPIB Park Lawn Canada Inc. 2150 Lake Shore 
Functional Servicing Report 

 

  | Issue 1 | May 13th, 2020 | Arup Canada Inc. 
HTTPS://ARUP.SHAREPOINT.COM/SITES/LAKESHOREDETAILEDMP/SHARED DOCUMENTS/CIVILS/SERVICING & SWM REPORTS/2150 LAKE SHORE_FUNCTIONAL 
SERVICING REPORTV6.DOCX 

Page ii 
 

 

Executive Summary 
This Functional Servicing Report discusses sanitary and water servicing 
requirements for the redevelopment of the 27.7 acre / 11.2 hectare site located on 
the northeast corner of Park Lawn Road and Lake Shore Boulevard West, 
municipally known as 2150-2194 Lake Shore Boulevard West and 23 Park Lawn 
Road site (“the site” or “2150 Lake Shore”). 
 
The proposed development includes several mixed-use buildings with a total GFA 
of 760,000m2, a 1 ha park, municipal and private streets, and a new GO station, all 
of which require water, sanitary, and storm servicing. The development is a mix 
of uses as follows, with population equivalencies calculated based on City of 
Toronto population mixes, commercial/retail population equivalents 
(1.1ca/100m2) and employment population equivalents (3.3ca/100m2).  
 

Use Type Gross Floor Area (m2) Population (or equivalent) 
Office Type Uses 64,417 2,126 
Institutional Uses 8,569 74 

1,100 pupils 
Service/Retail Type Uses 37,745 415 
Residential 558,193  15,042 

(7,142 units) 
Total 668,923 17,657 

This report examines existing and proposed conditions for the water and sanitary 
services. Stormwater management is discussed under a separate Stormwater 
Management Report. 

Water Network Requirements 

Using a baseline consumption value of 191 Litres/capita/day (L/ca/d) and peaking 
factors set out by the City of Toronto, the overall demand value was calculated to 
be 34.25 L/s during Average Day Demand, 76.60 L/s during Peak Hour Demand, 
and 43.14 L/s during Maximum Day Demand. 

 GFA Population Domestic Demand Peaking Values (L/s) 
Building  (m2) ca L/day L/s Min Hr Peak Hr Max Day 
Development 665,927 15,990 2,959,567 34.25 28.50 76.60 43.14 
Block A 161,646 3,660 699,136 8.09 6.73 17.93 10.17 
Block B 85,506 1,829 349,345 4.04 3.39 9.93 5.23 
Block C 58,119 1,251 239,022 2.77 2.32 6.82 3.58 
Block D 259,595 7,060 1,253,835 14.51 12.00 30.13 17.92 
Block E 47,361 973 185,835 2.15 1.80 5.16 2.76 
Block F 53,700 1,217 232,395 2.69 2.26 6.62 3.48 
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Required fire flow to each building was calculated using the Fire Underwriter’s 
Survey (FUS). The largest calculated fire flow was calculated to be 220 L/s for a 
two-hour fire event.  

The existing and proposed network were modelled in EPANET2, using historic 
hydrant test data (to be confirmed and calibrated upon completion of current 
hydrant tests) to calibrate.  Modelled scenarios generally resulted in high 
pressures during average day demand, acceptable pressures during peak hour 
demand, and sufficient flow within the system to provide 200 L/s of fire flow to 
building A1 for a two-hour fire event while maintaining residual system pressures 
of 140 kPa. While further field verification and calibration is required, initial 
assessment suggests that the existing water network is capable of supporting the 
proposed development. 

The suggested size of watermain to service the site is 300mm PVC based on the 
preliminary model results. 

Target reductions of water demand were discussed in alignment with Toronto 
Green Standard version 3 (TGS v3) and LEED practices, and a scenario analysing 
a 44% reduction in demand to proposed ADD values was applied for comparison. 
No significant changes were observed and analysis of the reduced demand during 
a fire scenario is recommend for future analysis. 

Sanitary Network Requirements 

Local servicing sewers were designed using baseline peak flow rates from the 
criteria of 450 L/ca/day for residential and 180,000 Litres/Ha/day for non-
residential. The following peak flow rates for each block were calculated: 

Block Residential Commercial Total  
Population Peak flow 

(l/sec) 
GFA Eq. 

Population 
Peak flow 
(l/sec) 

Peak Flow 
(l/sec) 

A 3,486 66.4 32,336 800 6.7 73.2 
B 2,151 39.8 5,636 62 1.2 41.0 
C 1,482 27.4 3,092 34 0.6 28.1 
D 5,391 103.2 59,550 1,608 12.4 115.6 
E 1,095 21.4 6,729 74 1.4 22.8 
F 1,438 27.6 3,389 37 0.7 28.3 

The downstream flow analysis used peak flow rates from the criteria of 240 
Litres/capita/day for residential and 250 Litres/capita/day for non-residential. The 
contributing peak flow rates from the proposed development are summarised 
below, these figures will be calibrated once flow data is available. 

Block Residential Commercial Total  
Population Peak flow 

(l/sec) 
GFA Eq. 

Population 
Peak flow 
(l/sec) 

Peak Flow 
(l/sec) 

A 3,486 33.3 32,336 800 2.3 35.6 
B 2,151 18.1 5,636 62 0.2 18.2 
C 1,482 12.4 3,092 34 0.1 12.5 
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D 5,391 51.5 59,550 1,608 4.7 56.1 
E 1,095 10.5 6,729 74 0.2 10.7 
F 1,438 13.7 3,389 37 0.1 13.8 
Total 15,042 139.4 110,732 2,615 7.6 147.0 

The existing and proposed sanitary network were modelled in InfoWorks ICM 
using flow rates outlined in the City of Toronto sanitary network design criteria.  

Considering the proposed network flow and baseline flow rates, the model output 
indicates that some additional capacity may be required along Park Lawn Road 
and Lakeshore Boulevard. The preliminary Dry Weather Flow results from the 
current model indicates the 600mm pipe along Marine Parade Drive and the 
675mm pipe beneath the Gardiner have sufficient capacity for the additional 
proposed development flow rates, however smaller upstream pipes may require 
upsizing. Geometry of the network needs to be confirmed since the current model 
has been developed based on the available data and is not calibrated. A 
consideration for future analysis is to divert some of the proposed flow from Lake 
Shore to Marine Parade Drive.  

At this time, is noted that the baseline flow rates used do not well represent the 
likely site conditions due to a lack of information. The model will be calibrated 
once actual flow monitoring data is available which will eliminate uncertainty in 
existing development flow rates. Wet weather flow analysis will be simulated 
upon receipt of required data as well. 

Finally, alignment with the TGS v3 water reductions will be evaluated during 
further analysis of the sanitary network. It is recommended that the discharge per 
capita be amended to align with the commitment to reduce water use.  

Stormwater Management Requirements 

A Stormwater Management Report has been prepared under a separate cover for 
this Application.
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1 Introduction 

1.1 Project Description 
In October 2019, FCR (Park Lawn) LP and CPPIB Park Lawn Canada Inc. (‘the 
Owners’) made an application for an Official Plan Amendment (OPA) in support 
of a proposed Master Plan for the redevelopment of the 27.7 acre / 11.2 hectare 
site located on the northeast corner of Park Lawn Road and Lake Shore Boulevard 
West, municipally known as 2150-2194 Lake Shore Boulevard West and 23 Park 
Lawn Road site (“the site” or “2150 Lake Shore”), as shown in Figure 1. 

 
Figure 1 - Site Location 

The original Master Plan proposal envisioned a vibrant, mixed-use, transit-
oriented redevelopment of the site. The Master Plan included a new Park Lawn 
GO Station, related TTC transit improvements, a fine-grained network of new 
streets and connections, a range of new open spaces including a new public park, 
and a diverse mix of residential, retail, service, entertainment and employment 
uses. At that time, the Master Plan contemplated a range of built form typologies 
including low, mid and high-rise buildings, fifteen towers ranging in height from 
22 to 71 storeys.  

The Master Plan for the site has further evolved, both in response to comments 
and suggestions from stakeholders, including City staff, and as a result of a more 
detailed review to support this combined Zoning By-law Amendment application, 
Draft Plan of Subdivision application, and OPA resubmission (the Application). 
The fundamental vision and key elements of the Master Plan remain consistent. 
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1.2 Existing Site Conditions 
The site is historically known as the Mr. Christie Cookie Factory, which was 
closed in 2013 and demolished in 2017/2018. It is currently empty land with the 
exception of a Bank of Montreal building in the southwest corner (currently 
operational). 

1.3 Proposed Development  
The proposed site contains several mix-use buildings (residential, employment 
and retail), two schools, a 1 ha park, several open spaces, a new train station on 
the existing Lake Shore GO line, a TTC streetcar loop, and a series of public and 
private roadways, as shown in Figure 2 - Proposed Development Layout.  

 
Figure 2 - Proposed Development Layout 
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The building uses are described in Table 1: 

Table 1 - Land Use Mix 

Use Type Gross Building Area (m2) Gross Floor Area (m2) 

Office Type Uses 71,823 64,641 

Institutional Uses 9,548 8,593 

Service/Retail Type Uses 42,203 37,983 

Residential 635,700 559,416 

Total 759,274 670,663 

Further granularity is provided in Appendix A.  

1.4 Phasing Overview 
The proposed phasing for the site is displayed in Figure 3. 

 
Figure 3 - Proposed Development Phasing 
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Phasing considerations for water and sanitary infrastructure are discussed within 
their respective sections. 

1.5 Scope of Servicing Report  
The scope of the Functional Servicing Report, in conjunction with the Stormwater 
Management Report, examines the existing boundary servicing conditions 
(potable water, storm and sanitary), identifies requirements to service the 
proposed development, and analyses impacts to the surrounding existing 
infrastructure.  

This report has been prepared in support of the Application, to satisfy the City of 
Toronto application requirements, and to provide analysis of the required 
municipal servicing to the site. 

Information forming the basis of this report include: 

• Record Drawings from City of Toronto; 

• Toronto Water Asset Group GIS files from Toronto Water received on 
20/01/2020; 

• Site Survey from EllisDon on February 24th, 2020; and 

• Design information from the consultant/client team. 
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2 Water Supply and Distribution 
The site will be serviced from existing water networks on Park Lawn Road and 
Lake Shore Boulevard West. To understand existing conditions and the impacts of 
proposed water demands, a model was created using EPANET. The calibration of 
the existing model, calculation of proposed demands, and results of the additional 
demands on the existing system are described below. 

2.1 Design Criteria 
The water network will be assessed using criteria set out in the Design Criteria for 
Sewers and Watermains (City of Toronto, June 2019), and as summarized below: 

2.1.1 Demand Values 
To understand demand, population equivalencies were used to calculate the equivalent 
population for commercial and office buildings. 

Table 2 - Population Equivalencies (City of Toronto Design Criteria for Sewers and 
Watermains, June 2019) 

Sector Population Equivalent 

Commercial/retail Based on 1.1 persons/ 100m2 

Office Building Based on 3.3 persons/ 100m2 

Per capita demand is outlined in City of Toronto Design Criteria for Sewers and 
Watermains as follows: 

Table 3 - Per Capita Water Demand (City of Toronto Design Criteria for Sewers and 
Watermains, June 2019) 

Sector Per capita Demand 

Residential, Commercial, Office 191 litres/capita/day 

School Buildings 70-140 litres/student/day* 

*from MECP Guidelines for Drinking Water Systems 

These values were used to calculate the Average Day Demand (ADD) along with 
land use mixes described in Table 1. 
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2.1.2 Peaking Factors 
Peaking factors will be applied to the ADD to obtain the Minimum Hour Demand 
(MHD), Peak Hour Demand (PHD), and Maximum Day Demand (MDD) as 
follows: 

Table 4 - Peaking Factors (City of Toronto Design Criteria for Sewers and Watermains, 
June 2019) 

Land Use MHD PHD MDD 

Residential (75,000 – 
150,000 population) 

0.7 2.48 1.65 

Commercial/Retail 0.84 1.20 1.10 

Industrial/Institutional 0.84 0.90 1.10 

Apartments 0.84 2.50 1.30 

2.1.3 Fire Protection 
The required fire flow will be calculated using the FUS. Assumptions for 
reduction/surcharge values are described in Appendix D. 

2.1.4 Target Design Criteria 
The following criteria must be achieved by new watermain design in the City of 
Toronto: 

• Supply the greater of MDD + Fire Flow (FF) or PHD 

• Maximum velocity under ADD < 2m/s 

• Maximum velocity under FF < 5m/s 

• Maximum Head Loss under PHD is 2-5m/1000m 

• ADD pressure range of 350-550 kPa 

• MHD and PHD pressure range of 275-700 kPa 

• Minimum pressure under non-fire demand scenario > 275 kPa 

• Minimum residual pressure during MDD + FF > 140 kPa 

• Maximum static pressure < 690 kPa 
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• Test pressure = 1000 kPa 

2.2 Existing Water Supply System 
Existing water network data for the site and surrounding area was provided by the 
City of Toronto. The site is currently serviced as follows: 

• 300mm D.I. watermain on the east side of Park Lawn Road 

• A 300mm PVC watermain on Marine Parade Drive 

• A 300mm PVC watermain on The Marginal Boulevard 

• A 300mm PVC watermain on the south side of Lake Shore Boulevard (turns 
north to cross under Gardiner Expressway and rail corridor and connect with 
Queensway) 

• 300mm DC and 200mm CI and 150mm DI watermains on The Queensway 

2.2.1 Existing Site Resiliency 
The site is bound by the Humber River to the east, Mimico Creek to the west, and 
by the Gardiner/GO Rail Corridor to the north – all of which are considered 
barriers for normal infrastructure installation. Existing water infrastructure 
currently services the site from all three directions, but understanding the 
requirements of the proposed network are important to ensure that additional 
infrastructure across these barriers is not required. 

2.2.2 Existing Network Characteristics 
The site exists within Pressure District 2, near the boundary to PD1W. In 2018, 
City of Toronto performed the Water Distribution Study and concluded that PD2 
and PD1W were able to accommodate future growth based on domestic demand 
(Downtown Water Strategy, April 2018).  

At the time of this analysis, current hydrant test data was not available due to the 
allowable testing season (April 15th to November 15th), as well as the restrictions 
due to COVID-19. The City of Toronto does not have this segment of watermain 
network modelled in their City-wide model, therefore available hydrant tests in 
the area were used to understand the existing system at this stage. From hydrant 
tests performed for the 2183 Lake Shore Boulevard development in 2009 and 
2017, the static pressure in the system is understood to be ~663 kPa during ADD 
(from 2017 test). Existing hydrant test data is provided in Appendix C. 

The existing system was modelled in PCSWM (using EPAnet add-on). Reservoirs 
were created at boundary conditions and reservoir heads were set to allow the 
system to reflect the known static pressure of the 2017 hydrant test, with ADD 
applied to existing nodes using consumption data provided by the City of Toronto.  
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The amount of information on the existing system is inadequate to accurately 
calibrate the model, however the interim information obtained from this model 
provides an idea of the impacts of the development on surrounding infrastructure. 
In the next stage of analysis, five hydrant tests are proposed to confirm calibration 
of the model and better understand boundary conditions. Locations of proposed 
and current tests are show in Figure 4. 

 
Figure 4 - Proposed and Existing Hydrant Test Locations 

2.3 Proposed Water Network 
The proposed water network was modelled to confirm pipe size, velocity and 
pressures for domestic demands and sufficient flow to support a two-hour fire 
scenario. 

2.3.1 Domestic & Fire Demand Calculations 
Domestic water demands and associated peaking values were calculated using 
populations, building uses, and City of Toronto requirements as described in 
Section 1 and 2 of this report. Fire flow requirements for each building were 
calculated using the Fire Underwriter’s Survey.  

In summary, the development has a domestic Average Day Demand of 34 L/s. 
Building A1 required the highest calculated fire flow of 3434 GPM or 220 L/s. 
Table 5 and Table 6 provide a summary of the calculations. See Appendix D for 
detailed calculations. 
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Table 5 - Summary of Domestic Water Demands 

 GFA Population Domestic Demand Peaking Values (L/s) 

Building  (m2) ca L/day L/s Min Hr Peak Hr Max Day 

Development 665,927 15,990 2,959,567 34.25 28.50 76.60 43.14 

Block A 161,646 3,660 699,136 8.09 6.73 17.93 10.17 

A1 (Subtotal) 61,066 1,283 245,120 2.84 2.38 6.85 3.65 

A2 (Subtotal) 43,399 938 179,242 2.07 1.74 5.12 2.69 

A3 (Subtotal) 21,418 671 128,245 1.48 1.19 1.78 1.63 

A4 (Subtotal) 35,763 767 146,529 1.70 1.42 4.17 2.19 

Block B 85,506 1,829 349,345 4.04 3.39 9.93 5.23 

B1 (Subtotal) 28,159 602 114,934 1.33 1.12 3.27 1.72 

B2 (Subtotal) 57,347 1,227 234,411 2.71 2.28 6.66 3.51 

Block C 58,119 1,251 239,022 2.77 2.32 6.82 3.58 

Block D 259,595 7,060 1,253,835 14.51 12.00 30.13 17.92 

D1 (Subtotal) 76,322 1,923 367,381 4.25 3.50 8.32 5.17 

D2 (Subtotal) 72,084 1,789 341,735 3.96 3.26 7.85 4.83 

D3 (Subtotal) 111,189 3,347 544,718 6.30 5.24 13.96 7.92 

Block E 47,361 973 185,835 2.15 1.80 5.16 2.76 

Block F 53,700 1,217 232,395 2.69 2.26 6.62 3.48 

Table 6 - Summary of Fire Flow Requirements 

Building FF (L/min) FF (L/s) US GPM 

A1 13000 220 3434 

A1 Market 7000 120 1849 

A2 7000 121 1849 

A3 9000 147 2378 

A4 9000 150 2378 

B1 10000 173 2642 

B2 10000 163 2642 

C1 9000 153 2378 

D1 8000 134 2113 

D2 8000 134 2113 

D3 10000 161 2642 

E1 10000 163 2642 

F1 6000 100 1585 
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2.3.2  Model Scenarios 
Several scenarios were run in the model to determine the appropriate pipe sizing 
and network capacity. The proposed sewer within the loop road is 300mm PVC.  

Table 7 - Water Model Scenarios 

Scenario ID Proposed Network Demand Existing Network Demand 

LS_WM_0* - ADD 

LS_WM_1 ADD ADD 

LS_WM_2 PH PH 

LS_WM_3 MDD + FF** MDD 

LS_WM_3a MDD + FF*** MDD 

* Scenario 0 is a calibrated model of the existing system using consumption data 
from 2017, assumed to represent the ADD.  

**A 2-hour fire will be applied at Building A1 (to both building connections), as 
this was calculated to be the building requiring the largest fire flow. 

*** A 2-hour fire will be applied at Building A1 (to both building connections as 
well as at two surrounding hydrants), as this was calculated to be the building 
requiring the largest fire flow. 

2.3.3 Preliminary Scenario Results 
Full results from the model scenarios are included in Appendix E. The modelling 
software outputs pressure in metres of head, which is converted from kPa by 
multiplying by 0.102. Therefore, when reading the model results, the values that 
are acceptable are as follows: 

• Maximum velocity under ADD < 2m/s 

• Maximum velocity under FF < 5m/s 

• ADD pressure range of 35 m to 56 m  

• MHD and PHD pressure range of 28 m to 71 m  

• Minimum pressure during non-fire scenarios > 28 m 

• Minimum residual pressure during MDD + FF > 14 m 
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• Maximum static pressure < 70 m 

A summary of the preliminary model results is found in Table 8. 
Maximum/Minimum observed pressures exclude those noted in Appendix E at 
calibration nodes/pipes (i.e. immediately adjacent to dummy reservoirs). 

Table 8 - Summary of Water Model Results 

Scenario 
Minimum 
Observed 
Pressure (m) 

Maximum 
Observed 
Pressure (m) 

Within Range? 
(Y/N) 

Adequate Fire 
Flow? 
(Y/N) 

LS_WM_0 50.21 66.77 N* N/A 

LS_WM_1 50.10 65.68 N* N/A 

LS_WM_2 48.54 62.29 Y N/A 

LS_WM_3 14.66 36.01 Y Y 

LS_WM_3a 14.41 36.57 Y Y 

*the maximum observed pressure in the ADD scenarios exceeds the stipulated 56m 
pressure head 

Pressure conditions experienced in the modelling scenarios are generally higher 
than typically acceptable pressures. Additionally, head losses greater than 5m/km 
were observed during fire scenarios. Due to lack of current hydrant tests and tests 
located at optimal locations to set boundary conditions, it is noted that the model 
results are not conclusive at this time. High pressures could also be a result of the 
hydrant test being performed under Peak Hour Demand (assumed Average Day 
Demand for calibration), which would lower overall modelled pressures. The 
pressures noted in the hydrant tests from 2009 and 2017 are high (range of 786kPa 
to 800 kPa). Additionally, a significant development has occurred in the area since 
the time of the hydrants tests, which could result in inaccurate modelling. 

The changes in Average Day Demand pressures from the existing condition to 
proposed condition (comparing Scenario LS_WM_0 to LS_WM_1) are noted to 
be approximately 40kpa, which provides a general assessment of the impacts of 
the development on the existing system.  

The Peak Hour Demand scenario pressure values fall within the acceptable range 
of 28 m to 71 m of pressure head. During a 2-hour fire event applied to building 
A1, residual pressures remained above 14 m head (140 kPa) in the network with 
the exception of one node. 
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All model scenarios will be re-run when adequate calibration data (hydrant tests) 
has been received and incorporated into the model. At the time of running with a 
calibrated model, the population and land-uses will also be updated to reflect the 
current design at that time.  

2.3.4 Considerations for Water Demand Reductions & 
Toronto Green Standard 

In line with the development’s sustainability strategy, reduction in water use was 
presented in the Official Plan Amendment application. 

All new buildings that require site planning applications must comply with 
Toronto Green Standard (TGS) which has demand reduction strategies for potable 
water use. City of Toronto is currently operating at TGS Version 3 (v3) Tier 1, 
and it is expected that TGS will target the next tier every 3 years, therefore it is 
likely that at the time of development TGS v3 Tier 3 will be the minimum 
requirement.  

The table below outlines the target demand reductions for potable water for new 
mid-high rise residential and all non-residential developments.   

Table 9 - Toronto Green Standard Tiers for Water Demand Reduction 

Tier Landscape demands Buildings Demands 

 Strategy Reduction Strategy  Reduction  

TGSv3 T1 Drought-Tolerant Landscapes: Where 
potable water is used for irrigation, 
provide drought-tolerant plants for 
least 50% of the landscape site area.  

- - 

TGS v3 T2 Efficient 
Irrigation  

60% Water Efficient 
Fixtures or non 
potable water source 

40% 

TGS v3 T3 - - Water Efficient 
fixtures or non 
potable water source 

50% 

 

The TGS v3 Water Efficient Fixtures calculations refer to LEED v4 BD+C Water 
Efficiency prerequisite and credit methodology for Indoor Water Use Reduction. 
Calculations for each Block at 2150 Lake Shore were completed using the 
USGBC’s LEED v4 Indoor Water Use Reduction Calculator and the fixture flow 
rates summarized in Table 10 for the LEED defined baseline and Design cases. 

The lower-flow design case fixture flow rates summarized in Table 10 are 
common fixture flow rates available in the Canadian market. 
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Table 10 - LEED Defined Baselines for Fixture Flow Rates. 

Fixture LEED 
Baseline Design Unit Source 

Toilet 6.0 3.6 L/flush 
https://fulcrum.ecomedes.com/products/uni
son-ridge-limited/BT2316E233  
 

Urinal 3.8 0.5 L/flush https://fulcrum.ecomedes.com/products/co
ntrac/4810BSX 

Public lavatory 
faucet 1.9 1.9 L/min 

No change 

Residential 
lavatory faucet  8.3 1.9 L/min 

https://www.allianceforwaterefficiency.org
/resources/topic/faucet-fixtures 

Kitchen faucet 8.3 1.9 L/min 
https://www.allianceforwaterefficiency.org
/resources/topic/faucet-fixtures 

Residential 
kitchen faucet  8.3 1.9 L/min 

https://www.allianceforwaterefficiency.org
/resources/topic/faucet-fixtures 

Showerhead 9.5 8.3 L/min 
https://www.epa.gov/watersense/product-
search 

Residential 
showerhead 9.5 8.3 L/min https://www.epa.gov/watersense/product-

search 

 
Figure 5 - Average Indoor Water Reductions 

The average baseline indoor water use, as well as the resulting average design 
case indoor water use reduction for all blocks is summarized in Figure 5. The low-
flow fixtures listed in Table 10 result in approximately 44% indoor water use 

https://fulcrum.ecomedes.com/products/unison-ridge-limited/BT2316E233
https://fulcrum.ecomedes.com/products/unison-ridge-limited/BT2316E233
https://fulcrum.ecomedes.com/products/contrac/4810BSX
https://fulcrum.ecomedes.com/products/contrac/4810BSX
https://www.allianceforwaterefficiency.org/resources/topic/faucet-fixtures
https://www.allianceforwaterefficiency.org/resources/topic/faucet-fixtures
https://www.allianceforwaterefficiency.org/resources/topic/faucet-fixtures
https://www.allianceforwaterefficiency.org/resources/topic/faucet-fixtures
https://www.allianceforwaterefficiency.org/resources/topic/faucet-fixtures
https://www.allianceforwaterefficiency.org/resources/topic/faucet-fixtures
https://www.epa.gov/watersense/product-search
https://www.epa.gov/watersense/product-search
https://www.epa.gov/watersense/product-search
https://www.epa.gov/watersense/product-search
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reduction compared to the LEED baseline, which meets the requirements of TGS 
v3 Tier 2 Core requirement WQ4.2 Water Efficient Fixtures, the criterion 
included in the 2150 Lake Shore minimum requirements and inherent design 
category. 

For the 2150 Lake Shore site Tier 3 50% reduction could be achieved using grey 
or rainwater harvesting systems. Potential strategies for the project have been 
evaluated not only on their ability to reduce indoor potable water consumed by the 
project but have also been evaluated based on capital and operational carbon 
emissions. Due to the site’s proximity to stable fresh water supply, a non-potable 
re-use network is not proposed as it is not considered to the most sustainable 
water management practice at this time. 

In further design development, if TGS Tier 3 becomes mandated for planning, 
there is potential to reassess the reductions to calculated potable water demand 
This will be readdressed if or when the Tier 3 become statutory for planning. 
There’s potential this reduction measures will be reassessed or revaluated; even 
lower flow fixtures and performance of fixture could be developed in the future. 

It should be noted that while demand reductions measures are proposed for the 
site, water requirements discussed within this report for sizing the potable water 
network represent a “Maximum Demand” scenario, where the City’s design 
criteria for domestic demand values have been used.  

To understand the impacts of the potential development, an additional scenario 
was run in the model for existing ADD values and proposed ADD values at 44% 
reduction.   

Table 11 - Scenario for TGS Demands 

Scenario ID Proposed Network Demand Existing Network Demand 

LS_WM_4 ADD ADD*66% 

Table 12 - Model Results for Reduced TGS Demands 

Scenario 
Minimum 
Observed 
Pressure (m) 

Maximum 
Observed 
Pressure (m) 

Within Range? 
(Y/N) 

Adequate Fire 
Flow? 
(Y/N) 

LS_WM_1 50.10 65.68 N* N/A 

LS_WM_4 50.17 66.77 N* N/A 

Scenario 4  (ADD with TGS water efficiency reduction) is not significant 
different to Scenario 1 (ADD as per Design Criteria). The site appears to exist in a 
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higher-pressure water area and reductions did not appear to make a significant 
impact on the pressures within the analysis area. Further analysis is recommended 
during fire flow scenarios to observe impacts to available fire flow and head loss 
values with the applied reduction. 

2.3.5 Modelling - Next Steps 
When hydrant test services resume, the model will be re-calibrated to confirm 
findings. This will require hydrant testing at several locations to accurately 
confirm boundary conditions established in the model. All scenarios will be re-run 
with the calibrated model. Any changes to population or land-use areas as a result 
of ZBA discussions will be addressed in future models as well. 

2.3.6 Proposed Water Network Layout 
The proposed network, including connections to the existing network on Park 
Lawn and Lake Shore, is shown in Appendix B. It includes a 300mm PVC 
watermain along the loop road that connects to Park Lawn Road and Lake Shore 
Boulevard at four locations.  

Each building has a minimum of one siamese domestic/fire connection as per City 
of Toronto standard detail T-1105302-1 and T-1104.02-3. Buildings over 81m 
will have an additional fire connection. Each building will be sprinklered and will 
have meters, backflow prevention, and fire pumps within a mechanical room. 

2.3.7 Hydrant Coverage 
Hydrants were placed along the loop road approximately 60m apart as per City of 
Toronto Design Criteria for Sewers and Watermains, Chapter 4, Table: Fire 
hydrant spacing and location. Final hydrant placements will ensure unobstructed 
access from hydrant to each building entrance is less than 45m.  

Hydrants are present on both the east and west side of Park Lawn Road and along 
the south side of Lake Shore Boulevard. 

2.4 Watermain Network & Development Phasing 
Buildings that are part of Phase 1 (D1 and C1) will be serviced from Park Lawn 
Road. During Phase 2, the Loop Road will be constructed along with the 300mm 
water main. This phase will also include all of the watermain connections to the 
development from Lake Shore Boulevard. The final length of watermain along 
Private Street D will be included as part of Phase 3 or Phase 5. During the Site 
Plan Application for each building, an analysis of the water requirements will be 
undertaken to ensure that each phase of development can be supported by 
previously installed infrastructure or existing infrastructure. Given that the Loop 
Road (and the bulk of the watermain that supplies the development and connects 
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to Lake Shore Boulevard and Park Lawn Road) is installed in Phase 2, issues with 
supply water to all subsequent phases is not anticipated.  
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3 Sanitary Drainage System  

3.1 Introduction  
This section outlines City of Toronto sanitary network design criteria, sanitary 
flow rates for each of the building blocks within the site and analyse the impact 
the development will have on the surrounding existing sanitary network. 

3.2 Sanitary Design Criteria 
The sanitary network was assessed using criteria set out in the Design Criteria for 
Sewers and Watermains (City of Toronto, June 2019), and as summarized below: 

3.2.1 Population Assumptions 
The sanitary modelling will use the occupancy assumptions outlined in the criteria 
(Table 13). These assumptions differ from the masterplan occupancy assumptions 
as these are required for the analysis by Toronto Water.  

Table 13 - Population Equivalents Based on Type of Housing, (City of Toronto Design 
Criteria for Sewers and Watermains, June 2019) 

Apartments or condominium: Persons per unit 
bachelor  1.4 
1 bedroom  1.4 
2 bedroom  2.1 
3 bedroom 3.1 

3.2.1 Existing Network Per Capita Flow 
The sanitary down stream flow analysis used the flow rates for existing buildings 
and the proposed development as outlined in the criteria (Table 14).  

Table 14 - Existing Network Per Capita Flow, (City of Toronto Design Criteria for 
Sewers and Watermains, June 2019) 

Sector Per capita Discharge 

Residential 240 litres/capita/day 

Commercial/Retail 250 litres/capita/day 

3.2.2 Extraneous Flows 
An infiltration allowance of 0.26 litre/second/ha was assumed as per the Criteria 
for all contributing plot and road areas. 
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3.2.3 Proposed Sewer Per Capita Flow 
For sizing new local sewers the following baseline flow rates were considered:  

Table 15 - Proposed Sewer Per Capita Flow, (City of Toronto Design Criteria for Sewers 
and Watermains, June 2019) 

Sector Per capita Discharge 

Residential 450 litres/capita/day 

Commercial/retail 180,000 litres/Ha/day 

3.2.4 Peaking factor 
Commercial peaking factors are included within the average flow. Residential 
peaking factor was calculated using the Harmon equation considering the 
contributing upstream population. The peaking factor used at each point is a 
function of the upstream population. For the whole catchment the total 
contributing population was calculated to be 2.6. 

Harmon equation: PF=1 + (14/(4+(P/1000)½))   Where P=population  

3.2.5 Sanitary Sewer Design  
Sewer design were designed in accordance with the Criteria to ensure adoptable 
standards from Toronto Water, key criteria to note are as follows: 

• Sewer capacities will be computed by using the Manning formula. 

• The minimum allowable size for a sanitary sewer will be 250 mm 
diameter. 

• Generally, sanitary sewers will be designed to flow at a maximum of 80 
percent full flow design capacity of the pipe. 

• The minimum actual velocity permitted in a sanitary sewer when flowing 
full will be 0.6 m/second to ensure the flow is self cleansing. 

• The maximum velocity permitted in sanitary sewers is 3 m/second. 

• Minimum Slope for 250mm pipe is 0.5%, minimum slope of the first leg is 
1%   

• The minimum depth of a sanitary sewer will be 2.75 metres measured 
from the centre line elevation of the road to obvert of the sewer. In some 
places this may not be achievable due to the invert of downstream 
connection. These locations will be discussed with the City. 
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3.3 Existing Sanitary Drainage Network 
Existing utility information has been ascertained using asset information from the 
Toronto Water Asset Group (TWAG). The asset mapping indicates the presence 
of sanitary sewers along roads surrounding the site. The system shown in Figure 5 
is a gravity system which flows north east where it crosses beneath the Gardiner 
Expressway and Metrolinx corridor. The gravity system terminates at the 
pumping station which the pumps into the Humber Bay Wastewater Treatment 
Plant. 

These mains are present in the following locations: 

• Park Lawn Road - a 250mm PVC sanitary wastewater pipe conveys flows 
from the north-west of the site, southeast along Park Lawn Road. This 
sewer appears to originate north of the Gardiner Expressway and collects 
flow from the developments on the west side of Park Lawn Road and 
continues onto Marine Parade Drive. 
 

• Marine Parade Drive – A 600mm (material to be confirmed) pipe along 
Marine Parade Drive carries flow from Park Lawn Road South and 
collects flow from various developments along the north side of Marine 
Parade Drive. The sewer follows the curve of Marine Parade Drive and 
meets up with Lake Shore, where it continues to flow east. The sewer 
transitions to a 675mm concrete pipe one maintenance hole upstream of 
Palace Pier Court. 

 
• Lake Shore Boulevard – A 225mm Vitrified Clay (VC) pipe appears to 

collect flow from the 2150 Lake Shore site and discharge to a 300mm VC 
sewer flowing east along Lake Shore to Palace Pier Court. At this junction, 
the 300mm VC sewer joins with the 675mm concrete sewer and continues 
to flow east as a 675mm VC pipe.  
 
Approximately 60m east of Palace Pier Court, the 675mm VC sewer along 
Lake Shore Boulevard collects flow from the development east of Palace 
Pier court and flows under the Gardiner Expressway and Metrolinx/GO 
rail corridor to a pumping station that discharges into a sewer on the 
Queensway, and eventually into the Humber Wastewater Treatment Plant. 
 

• The existing site ultimately drains to a 675mm gravity sewer carrying flow 
from the proposed development site and all surrounding developments 
across the Gardiner Expressway and Metrolinx/GO corridor to the 
pumping station. There is some outstanding information on the invert 
levels of this sewer.  

The hydraulic capacity of these pipes was unknown, and one of the objectives of 
this study is to determine if the current system can support the proposed 
development, or if upgrades/mitigations may be required. 
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The asset record does not show any network within of the site. It is therefore 
assumed that there may be a series of private/unadopted mains supplying the bulk 
of the light industrial area. 
 
The existing sanitary network to be modelled in this study is shown in Figure 6. 

Figure 6 - Known existing sanitary water network (TWAG) 

3.3.1 Existing Sanitary Flow Generation 
Estimates of sanitary flow generation from the existing plots which discharge to 
the existing network along Park Lawn Road, Lakeshore Boulevard and Marine 
Parade Drive have been prepared in accordance with current City of Toronto 
standards, and are included in Appendix F. 

The existing contributing population was calculated using the 2016 Census 
population data and the planning applications for developments post 2016.  

The sanitary flow generation calculations are based on an estimated residential 
population of 18,980, commercial population equivalent of 192 and extraneous 
flows from 44 ha. 
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A location plan of existing plots and the assumed connections to the existing 
network is shown in Figure 7. 

3.3.2 Capacity of the Existing System 
A hydraulic model was created in InfoWorks ICM to determine the capacity of the 
existing system, based the sum of existing peak flows in Appendix F. 

See Section 3.8 for a summary of modelling results under peak dry weather flow 
conditions. 

The current model will be calibrated using monitoring data. In addition, Wet 
Weather Flow Scenario will be analyzed to provide HGL assessment for both pre 
and post-development conditions. Wet weather flow monitoring will take place 
during the late spring, summer and early fall in order to collect data during severe 
summer storm events. 

3.4 Proposed Sanitary Network 
The Proposed Sanitary Drainage Network shown in drawing LSB-ARP-XX-XX-
DR-CD-70000 in (Appendix B) shows the preliminary internal network of 250m 
diameter pipes which were designed based on design flows in Section 3.6.1.  
 

Figure 5: Location plan of Existing Inflows Figure 7 - Location Plan of Existing Inflows 
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The proposed network has been designed with 6 connections to the existing 
municipal network which will allow for phased development.  
 
The proposed sanitary connections to the municipal network are as follows: 
 

• Block D1 will have two connections to the existing 250mm diameter 
sanitary sewer flowing south east along Park Lawn Road. Connections 
will be made to Manhole MH3003428 and MH3003429. 
 

• Buildings B1-1, B1-2 and Block C and will discharge to a new 250mm 
pipe in private street C which will connect to existing 250mm diameter 
pipe along Park Lawn Road. A new manhole is required in the existing 
network to allow for the proposed site connection. 
 

• Buildings B1-3, B1-4 and Block B2 will discharge to a new 250mm pipe 
in in an area of public realm called ‘the Mews’ which will connect to 
existing 250mm diameter pipe along Park Lawn Road. A new manhole is 
required in the existing network to allow for the proposed site connection. 

 
• Blocks A1 and A2 will discharge to a new 250mm diameter pipe flowing 

anticlockwise within the loop road which will connect to the existing 
225mm diameter pipe along Lakeshore Boulevard. A new manhole is 
required in the existing network to allow for the proposed site connection, 
this connection so should be should installed during the other planned 
modifications to this intersection. 

 
• Blocks A3 and A4 will discharge to a new 250mm diameter pipe flowing 

clockwise within the loop road which will connect to the existing 300mm 
diameter pipe flowing north along Lakeshore Boulevard. The connection 
to manhole MH3148606410 will need to be beneath the existing TTC and 
so should be should installed during the other planned modifications to 
this intersection. 

 
• Blocks D3, E and F will discharge to a new 250mm diameter pipe flowing 

south along private street D and will connect to the new 250mm diameter 
pipe flowing clockwise within the loop road. 

3.4.1 Expected Sanitary Flow Generation 
Preliminary estimates of expected sanitary flow generation for each of the 
proposed buildings within the 2150 Lake Shore Master Plan have been prepared 
in accordance with current City of Toronto standards, and are included in 
Appendix F.  
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3.4.2 New Local Sewers 
For designing new local sewers, the baseline peak flow rates from the criteria of 
450 L/ca/day for residential and 180,000 Litres/ha/day for non-residential were 
used. The following peak flow rates for each block were calculated: 

Table 16 - Proposed Peak Flow Rates 

Block Residential Commercial Total  
Population Peak flow 

(l/sec) 
GFA 
(m2) 

Eq. 
Population 

Peak flow 
(l/sec) 

Peak Flow 
(l/sec) 

A 3,486 66.4 32,336 800 6.7 73.2 
B 2,151 39.8 5,636 62 1.2 41.0 
C 1,482 27.4 3,092 34 0.6 28.1 
D 5,391 103.2 59,550 1,608 12.4 115.6 
E 1,095 21.4 6,729 74 1.4 22.8 
F 1,438 27.6 3,389 37 0.7 28.3 

3.4.3 Downstream Flow Analysis 
The preliminary downstream flow analysis used peak flow rates from the criteria 
of 240 Litres/capita/day for residential and 250 Litres/capita/day for non-
residential.  

The contributing peak flow rates from the proposed development are summarised 
below, these figures will be calibrated once flow data is available. 

Table 17 - Existing Downstream Sewer Flow Rates 

Block Asset ID Residential  Commercial 
  

Total 

  
 

Population Peak 
flow 
(l/sec) 

GFA Equivalent 
Population 

Peak 
flow 
(l/sec) 

Peak 
Flow 
(l/sec) 

A1 A2 CB3137606351 2,581 21.7 8,756 104 0.3 21.9 
A3 A4 MH3148306388 905 8.6 23,580 695 1.9 10.6 
B SL200958 2,151 18.1 5,636 62 0.2 18.2 
C SL200947 1,482 12.4 3,092 34 0.1 12.5 
D1 MH3003428 1,364 13.0 25,700 804 2.2 15.3 
D2 MH3148306388 1,318 12.6 23,201 708 2.0 14.5 
D3 MH3148306388 2,709 25.9 10,649 97 0.3 26.1 
E MH3148306388 1,095 10.5 6,729 74 0.2 10.7 
F MH3148306388 1,438 13.7 3,389 37 0.1 13.8 
Total 

      
143.7 
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3.5 Demand Reduction and TGS v3 Tier 3 Water 
Commitments 

There are two key drivers that lead the design team to believe that the actual 
average sanitary generation from the proposed development will be significantly 
less than the baseline design criteria: 
 

1. The sanitary criteria requires an average flow of 450 litres/capita/day for 
sizing of new local sewers which is 2.35 times higher than the potable 
water demands of 191 litres/capita/day, stated in the same guidelines for 
multi-unit buildings. The large average flow rate seen in the criteria may 
be to accommodate for any future increase in density, however considering 
types of the buildings for proposed development, it is highly unlikely that 
the density of this site could be increased. The large average flow rate seen 
in the criteria may also be to accommodate averages between single family 
dwellings and multi unit dwellings, however, all proposed unit will be 
multi-unit high-rise dwellings. 
 

2. In line with the TGS requirements, building water demand reductions, as 
described in Section 2.3.4, will be reduced by an average of 44% to 107 
Litres/capita/day, and therefore the sanitary flow generated will also be 
reduced. The proposed development inflows could be reduced for the 
downstream flow analysis. 
 

The baseline flow rates in the Criteria do not well represent the likely site 
conditions for this development and therefore the following changes to the 
development flow rates are proposed in Table 18. 

 Table 18 - Proposed Reduced Sewer Per Capita Flow 

3.6 Modelling Results 

A preliminary downstream analysis of the receiving sanitary sewers has been 
prepared using InfoWorks and has been included as Appendix G. As indicated in 
this analysis, a summary of the site flows under existing and proposed conditions 
is as follows: 

3.6.1 Pipe Full Capacity 

• 250mm diameter pipe along Park Lawn Road – 36 l/s 

Sector Baseline Per capita Demand Proposed Per capita Demand 

New Sewers 

Residential 450 litres/capita/day 252 litres/capita/day 

Commercial/retail 180,000 litres/Ha/day 100,800 litres/Ha//day 
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• 300mm diameter pipe along Lakeshore Boulevard - 37 l/s  

• 225mm diameter pipe along Lakeshore Boulevard – 24 l/s 

• 600mm pipe along Marine Parade Drive – 120 l/s 

• 675mm pipe beneath the Gardiner - 285 L/s 

3.6.2 Under Existing Conditions 

• 250mm diameter pipe along Park Lawn Road is shown as surcharging  

• 300mm diameter pipe along Lakeshore Boulevard is shown with limited 
spare capacity 

• 225mm diameter pipe along Lakeshore Boulevard is shown with spare 
capacity in the pipe 

• 600mm pipe along Marine Parade Drive is shown with spare capacity in 
the pipe 

• 675mm pipe beneath the Gardiner is shown with spare capacity in the pipe 

3.6.3 Flow Under Proposed Baseline Conditions 

• 250mm diameter pipe along Park Lawn Road shown to exceed capacity, 
the model will be calibrated once flow data is available and mitigations 
proposed.  

• 300mm diameter pipe along Lakeshore own to exceed capacity, the model 
will be calibrated once flow data is available and mitigations proposed. 

• 225mm diameter pipe along Lakeshore Boulevard (with the direction of 
flow reversed) is shown as capable of conveying the proposed 
development flows and is shown to with spare capacity in the pipe. 

• 600mm pipe along Marine Parade Drive is shown as capable of conveying 
the proposed development flows and is shown to with spare capacity in the 
pipe. 

• 675mm pipe beneath the Gardiner is shown as capable of conveying the 
proposed development flows and is shown to with spare capacity in the 
pipe. Existing pipe parameters needs to be confirmed, and the model will 
be calibrated once flow data is available. 

Based on the preliminary modeling results, we will investigate diverting more 
flow of the proposed development flow towards Marine Parade Drive Trunk 
where there is more capacity. The model will be calibrated once flow data is 
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available which could significantly change the results under both existing 
condition and post development scenarios. 

3.7 Potential Existing Network Upgrades 
Preliminary modelling of the baseline flow rates indicate that some upgrades may 
be required along Park Lawn Road and Lakeshore Boulevard to increase the 
capacity for the proposed development flows. While there is system capacity at 
the location where the flow crosses the Gardiner/GO Rail Corridor (675mm 
SAN). The model will be calibrated, and all the results will be confirmed once 
required data is available. 

However, as described in Section 3.7 it is expected that the baseline flow rates 
used do not well represent the likely site conditions when considering the baseline 
water consumption and the target demand reduction of 44% in line with the TGS 
requirements.  

Further modelling is required to assess the need to upgrade existing network: 

1. Once actual flow monitoring data and missing geometry information are 
available from the existing network, this will eliminate uncertainty in 
existing development flow rates. 

2. Limit of the analysis as well as downstream boundary conditions should 
be confirmed 

3. Wet Weather Flow Scenario will be analyzed to provide HGL assessment 
for both pre and post-development conditions.   

4. Using an approved reduced sanitary flow rate based on the anticipated 
44% reduction in water consumption as described in Section 3.7. 

5. Considering the phased development of the site, meters and flow monitors 
should be used to collect data on actual building water consumption, 
building sewage generation and peak flows within the network. This will 
allow a more accurate understanding of to determine if upgrades are 
required to the existing network, and at which Phase they will be required. 
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4 Stormwater System  
A Stormwater Management Report has been prepared under separate cover for the 
Application.  

5 Site Grading 
Preliminary grading has been completed with the following objectives: 

• Match existing elevations at the project limits (Park Lawn Road, Lake 
Shore Boulevard, GO Rail Corridor, Gardiner Expressway); 

• Allow for Relief Road underpass at the Go Rail Corridor; and 

• Respect the stormwater management requirements and provide passive 
flood protection from buildings 

For the proposed site levels grading plan, cut and fill isopach and grading long 
sections, refer to drawings LSB-ARP-XX-XX-DR-CE-20001, LSB-ARP-XX-
XX-DR-CE-20002 and LSB-ARP-XX-XX-DR-CE-21001- LSB-ARP-XX-XX-
DR-CE-21006. 

As the design progresses into the next stage, the grading will be developed to 
ensure it: 

• is within the City’s criteria for minimum and maximum slopes; 

• optimizes cut/fill where possible; 

• favours universal accessibility;  

• achieves required cover over basement structures for utilities and planting; 
and 

• has detailed passive flood protection in specific areas within the Master 
Plan to meet the stormwater management requirements. 

For information on the soil profile and ground conditions refer to the Preliminary 
Geotechnical Study which summarizes the findings from available geotechnical 
investigations and provides assessment on the soil, bedrock and groundwater 
characteristics of the subject property. 
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2150 Lake Shore

17219

Area Schedule

Zone Plot Building Use  GBA_sqm  GBA_sqft  GFA_sqm  GFA_sqft Sum of Unit_Total

A

A1

A1-1
Residential 41,337 444,953 36,377 391,559 466
Retail 1,276 13,734 1,148 12,361 0

A1-1 Total 42,613 458,687 37,525 403,919 466

A1-2
Residential 2,745 29,550 2,416 26,004 31

A1-2 Total 2,745 29,550 2,416 26,004 31

A1-3
Residential 15,329 165,000 13,490 145,200 173

A1-3 Total 15,329 165,000 13,490 145,200 173

A1-Podium
Employment 405 4,357 365 3,921 0
Residential 2,248 24,198 1,978 21,294 25
Retail 3,755 40,422 3,380 36,380 0

A1-Podium Total 6,408 68,977 5,722 61,595 25

A1-Market Building
Retail 2,124 22,863 1,912 20,577 0

A1-Market Building Total 2,124 22,863 1,912 20,577 0

A1 Total 69,219 745,077 61,064 657,295 695

A2

A2-1
Residential 46,322 498,605 40,763 438,772 522
Retail 684 7,362 616 6,626 0

A2-1 Total 47,006 505,967 41,379 445,398 522

A2-Podium
Residential 777 8,366 684 7,362 9
Retail 1,484 15,978 1,336 14,380 0

A2-Podium Total 2,261 24,344 2,019 21,742 9

A2 Total 49,267 530,311 43,398 467,140 531



A A3

A3-1
Employment 11,207 120,626 10,086 108,563 0

A3-1 Total 11,207 120,626 10,086 108,563 0

A3-2
Employment 2,080 22,389 1,872 20,150 0

A3-2 Total 2,080 22,389 1,872 20,150 0

A3-3
Employment 7,041 75,786 6,337 68,207 0

A3-3 Total 7,041 75,786 6,337 68,207 0

A3-Podium
Employment 1,684 18,122 1,516 16,310 0
Retail 1,785 19,216 1,607 17,294 0

A3-Podium Total 3,469 37,338 3,122 33,604 0

A3 Total 23,797 256,139 21,417 230,525 0

A4

A4-1
Residential 32,488 349,696 28,589 307,732 366
Retail 818 8,800 736 7,920 0

A4-1 Total 33,306 358,496 29,326 315,652 366

A4-2
Residential 4,600 49,514 4,048 43,572 52

A4-2 Total 4,600 49,514 4,048 43,572 52

A4-Podium
Residential 1,096 11,796 964 10,380 12
Retail 1,584 17,049 1,426 15,344 0

A4-Podium Total 2,680 28,845 2,390 25,725 12

A4 Total 40,586 436,855 35,764 384,949 430

A Total 182,869 1,968,382 161,643 1,739,910 1,656



B

B1

B1-1
Residential 11,556 124,390 10,169 109,463 130

B1-1 Total 11,556 124,390 10,169 109,463 130

B1-2
Residential 8,708 93,729 7,663 82,482 98

B1-2 Total 8,708 93,729 7,663 82,482 98

B1-3
Retail 240 2,582 216 2,324 0

B1-3 Total 240 2,582 216 2,324 0

B1-4
Residential 7,999 86,101 7,039 75,769 90

B1-4 Total 7,999 86,101 7,039 75,769 90

B1-Podium
Residential 1,567 16,862 1,379 14,839 18
Retail 1,881 20,251 1,693 18,226 0

B1-Podium Total 3,448 37,113 3,072 33,064 18

B1 Total 31,951 343,915 28,159 303,102 336

B2

B2-1
Residential 36,044 387,974 31,719 341,417 406
Retail 1,776 19,121 1,598 17,209 0

B2-1 Total 37,820 407,095 33,317 358,626 406

B2-2
Residential 22,248 239,475 19,578 210,738 251

B2-2 Total 22,248 239,475 19,578 210,738 251

B2-3
Residential 1,292 13,911 1,137 12,242 15

B2-3 Total 1,292 13,911 1,137 12,242 15

B2-Podium
Residential 1,348 14,504 1,186 12,764 15
Retail 2,365 25,457 2,129 22,911 0

B2-Podium Total 3,713 39,961 3,315 35,675 15

B2 Total 65,073 700,442 57,347 617,281 686

B Total 97,024 1,044,357 85,506 920,382 1,023



C

C

C-1
Residential 48,182 518,632 42,400 456,396 543

C-1 Total 48,182 518,632 42,400 456,396 543

C-2
Residential 4,801 51,678 4,225 45,477 54

C-2 Total 4,801 51,678 4,225 45,477 54

C-3
Residential 8,225 88,535 7,238 77,911 93

C-3 Total 8,225 88,535 7,238 77,911 93

C-Podium
Residential 1,322 14,225 1,163 12,518 15
Retail 3,436 36,987 3,092 33,288 0

C-Podium Total 4,758 51,212 4,256 45,806 15

C Total 65,966 710,057 58,119 625,590 704

C Total 65,966 710,057 58,119 625,590 704

D

D1

D1-1
Residential 57,026 613,827 50,183 540,168 642

D1-1 Total 57,026 613,827 50,183 540,168 642

D1-2
Employment 8,153 87,761 7,338 78,985 0

D1-2 Total 8,153 87,761 7,338 78,985 0

D1-3
Employment 16,367 176,176 14,730 158,558 0

D1-3 Total 16,367 176,176 14,730 158,558 0

D1-Podium
Employment 1,783 19,190 1,605 17,271 0
Residential 499 5,368 439 4,724 6
Retail 2,252 24,241 2,027 21,817 0

D1-Podium Total 4,534 48,799 4,071 43,812 6

D1 Total 86,080 926,563 76,322 821,523 648

D2

D2-1
Residential 55,068 592,748 48,460 521,618 620

D2-1 Total 55,068 592,748 48,460 521,618 620

D2-2
Employment 21,468 231,083 19,321 207,975 0

D2-2 Total 21,468 231,083 19,321 207,975 0

D2-Podium
Employment 1,385 14,909 1,247 13,418 0
Residential 481 5,182 423 4,560 5
Retail 2,925 31,480 2,633 28,332 0

D2-Podium Total 4,791 51,571 4,302 46,310 5

D2 Total 81,327 875,402 72,083 775,903 626



D D3

D3-1
Residential 44,012 473,742 38,731 416,893 496

D3-1 Total 44,012 473,742 38,731 416,893 496

D3-2
Residential 27,508 296,093 24,207 260,562 310

D3-2 Total 27,508 296,093 24,207 260,562 310

D3-3
Residential 40,950 440,786 36,036 387,892 461

D3-3 Total 40,950 440,786 36,036 387,892 461

D3-Podium
Residential 1,780 19,164 1,566 16,864 20
Retail 2,311 24,876 2,080 22,388 0
School 9,521 102,485 8,569 92,237 0

D3-Podium Total 13,612 146,525 12,215 131,489 20

D3 Total 126,082 1,357,146 111,189 1,196,836 1,287

D Total 293,489 3,159,111 259,594 2,794,262 2,561

E

E

E-1
Residential 35,874 386,140 31,569 339,803 404

E-1 Total 35,874 386,140 31,569 339,803 404

E-2
Residential 9,369 100,852 8,245 88,750 106

E-2 Total 9,369 100,852 8,245 88,750 106

E-Podium
Residential 929 9,997 818 8,797 10
Retail 7,477 80,484 6,729 72,436 0

E-Podium Total 8,406 90,481 7,547 81,233 10

E Total 53,649 577,473 47,361 509,786 520

E Total 53,649 577,473 47,361 509,786 520

F

F

F-1
Residential 52,982 570,289 46,624 501,854 597

F-1 Total 52,982 570,289 46,624 501,854 597

F-2
Residential 3,504 37,718 3,084 33,192 39

F-2 Total 3,504 37,718 3,084 33,192 39

F-Podium
Residential 4,094 44,063 3,603 38,775 46
Retail 3,766 40,536 3,389 36,482 0

F-Podium Total 7,860 84,599 6,992 75,258 46

F Total 64,346 692,606 56,700 610,304 683

F Total 64,346 692,606 56,700 610,304 683

Grand Total 757,343 8,151,986 668,923 7,200,234 7,146



GBA TOTALS Use Type  GBA_sqm  GBA_sqft  GFA_sqm  GFA_sqft

Retail 41,939 451,439 37,745 406,295
Residential 634,310 6,827,663 558,193 6,008,343
Employment 71,573 770,399 64,416 693,359
School 9,521 102,485 8,569 92,237
Grand Total 757,343 8,151,986 668,923 7,200,234
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suitable to vehicle loading and finished to same
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For full details refer to utility providers record
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8. Off-site reinforcement and temporary construction
services are excluded from this drawing.
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3. The design of the sanitary drainage network
should comply with Design Criteria for Sewers and
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and information provided by Toronto Water on 04
February 2020.

5. All manholes in the carriageway should be suitable
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is subject to agreement with Toronto Water.
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2. Existing level information based on the following
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Plot A 71.20 & 75.00 279,244
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Plot F 65.30 64,299

Total 1,000,167
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Proposed Ground Level
Existing Ground Level

Notes
1. All levels are in metres and coordinates referenced

to Zone 10 of the Ontario Coordinate System,
NAD (North American Datum) 1927, 1968
adjustment, 3 degree MTM (NAD 27 MTM 3
degrees Zone 10).

2. Existing level information based on the following
topographic survey:
"19-075BD01_Nad27-Exp(Jan09,2020)" dated
January 2020, performed by EllisDon.

3. Ground levels in private areas (e.g. galleria, park,
boulevard square) are indicative and subject to
further design development in the next masterplan
stages.

4. For proposed grading plan, please refer to drawing
series LSB-ARP-XX-XX-DR-CE-20001.

SECTION A-A - LONGSECTION 1 OF 3
CHAINAGE 0.000 TO 150.000

SCALE: H 1:250,V 1:250. DATUM: 75.000
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SECTION A-A - LONGSECTION 2 OF 3
CHAINAGE 150.000 TO 300.000

SCALE: H 1:250,V 1:250. DATUM: 75.000
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SECTION A-A - LONGSECTION 3 OF 3
CHAINAGE 300.000 TO 381.073
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Proposed Ground Level
Existing Ground Level

Notes
1. All levels are in metres and coordinates referenced

to Zone 10 of the Ontario Coordinate System,
NAD (North American Datum) 1927, 1968
adjustment, 3 degree MTM (NAD 27 MTM 3
degrees Zone 10).

2. Existing level information based on the following
topographic survey:
"19-075BD01_Nad27-Exp(Jan09,2020)" dated
January 2020, performed by EllisDon.

3. Ground levels in private areas (e.g. galleria, park,
boulevard square) are indicative and subject to
further design development in the next masterplan
stages.

4. For proposed grading plan, please refer to drawing
series LSB-ARP-XX-XX-DR-CE-20001.

SECTION B-B - LONGSECTION 1 OF 3
CHAINAGE 0.000 TO 150.000

SCALE: H 1:250,V 1:250. DATUM: 80.000
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SECTION B-B - LONGSECTION 2 OF 3
CHAINAGE 150.000 TO 300.000

SCALE: H 1:250,V 1:250. DATUM: 80.000
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SECTION B-B - LONGSECTION 3 OF 3
CHAINAGE 300.000 TO 340.556

SCALE: H 1:250,V 1:250. DATUM: 80.000
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Proposed Ground Level
Existing Ground Level

Notes
1. All levels are in metres and coordinates referenced

to Zone 10 of the Ontario Coordinate System,
NAD (North American Datum) 1927, 1968
adjustment, 3 degree MTM (NAD 27 MTM 3
degrees Zone 10).

2. Existing level information based on the following
topographic survey:
"19-075BD01_Nad27-Exp(Jan09,2020)" dated
January 2020, performed by EllisDon.

3. Ground levels in private areas (e.g. galleria, park,
boulevard square) are indicative and subject to
further design development in the next masterplan
stages.

4. For proposed grading plan, please refer to drawing
series LSB-ARP-XX-XX-DR-CE-20001.

SECTION C-C - LONGSECTION 1 OF 2
CHAINAGE 0.000 TO 150.000

SCALE: H 1:250,V 1:250. DATUM: 80.000
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SECTION C-C - LONGSECTION 2 OF 2
CHAINAGE 150.000 TO 210.617

SCALE: H 1:250,V 1:250. DATUM: 80.000
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Proposed Ground Level
Existing Ground Level

Notes
1. All levels are in metres and coordinates referenced

to Zone 10 of the Ontario Coordinate System,
NAD (North American Datum) 1927, 1968
adjustment, 3 degree MTM (NAD 27 MTM 3
degrees Zone 10).

2. Existing level information based on the following
topographic survey:
"19-075BD01_Nad27-Exp(Jan09,2020)" dated
January 2020, performed by EllisDon.

3. Ground levels in private areas (e.g. galleria, park,
boulevard square) are indicative and subject to
further design development in the next masterplan
stages.

4. For proposed grading plan, please refer to drawing
series LSB-ARP-XX-XX-DR-CE-20001.

SECTION D-D - LONGSECTION 1 OF 3
CHAINAGE 0.000 TO 150.000

SCALE: H 1:250,V 1:250. DATUM: 80.000
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SECTION D-D - LONGSECTION 1 OF 3 (1)
CHAINAGE 150.000 TO 300.000

SCALE: H 1:250,V 1:250. DATUM: 80.000
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SECTION D-D - LONGSECTION 1 OF 3 (2)
CHAINAGE 300.000 TO 344.425

SCALE: H 1:250,V 1:250. DATUM: 80.000
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Proposed Ground Level
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Notes
1. All levels are in metres and coordinates referenced

to Zone 10 of the Ontario Coordinate System,
NAD (North American Datum) 1927, 1968
adjustment, 3 degree MTM (NAD 27 MTM 3
degrees Zone 10).

2. Existing level information based on the following
topographic survey:
"19-075BD01_Nad27-Exp(Jan09,2020)" dated
January 2020, performed by EllisDon.

3. Ground levels in private areas (e.g. galleria, park,
boulevard square) are indicative and subject to
further design development in the next masterplan
stages.

4. For proposed grading plan, please refer to drawing
series LSB-ARP-XX-XX-DR-CE-20001.

SECTION E-E - LONGSECTION 1 OF 3
CHAINAGE 0.000 TO 150.000

SCALE: H 1:250,V 1:250. DATUM: 80.000
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SECTION E-E - LONGSECTION 2 OF 3
CHAINAGE 150.000 TO 240.000

SCALE: H 1:250,V 1:250. DATUM: 80.000
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SECTION E-E - LONGSECTION 3 OF 3
CHAINAGE 240.000 TO 330.000

SCALE: H 1:250,V 1:250. DATUM: 80.000
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SECTION E-E - LONGSECTION 3 OF 3 (1)
CHAINAGE 330.000 TO 412.401

SCALE: H 1:250,V 1:250. DATUM: 80.000
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Proposed Ground Level
Existing Ground Level

Notes
1. All levels are in metres and coordinates referenced

to Zone 10 of the Ontario Coordinate System,
NAD (North American Datum) 1927, 1968
adjustment, 3 degree MTM (NAD 27 MTM 3
degrees Zone 10).

2. Existing level information based on the following
topographic survey:
"19-075BD01_Nad27-Exp(Jan09,2020)" dated
January 2020, performed by EllisDon.

3. Ground levels in private areas (e.g. galleria, park,
boulevard square) are indicative and subject to
further design development in the next masterplan
stages.

4. For proposed grading plan, please refer to drawing
series LSB-ARP-XX-XX-DR-CE-20001.

SECTION F-F - LONGSECTION 1 OF 4
CHAINAGE 0.000 TO 150.000

SCALE: H 1:250,V 1:250. DATUM: 75.000
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SECTION F-F - LONGSECTION 2 OF 4
CHAINAGE 150.000 TO 300.000

SCALE: H 1:250,V 1:250. DATUM: 80.000
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SECTION F-F - LONGSECTION 3 OF 3
CHAINAGE 300.000 TO 400.000

SCALE: H 1:250,V 1:250. DATUM: 80.000
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SECTION F-F - LONGSECTION 4 OF 4
CHAINAGE 400.000 TO 495.873

SCALE: H 1:250,V 1:250. DATUM: 80.000
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1. All coordinates are in metres and referenced to

Zone 10 of the Ontario Coordinate System, NAD
(North American Datum) 1927, 1968 adjustment, 3
degree MTM (NAD 27 MTM 3 degrees Zone 10)

2. Existing services are based in the topographical
survey issued by EllisDon on 24 February 2020
and information provided by Toronto Water in
January and February 2020.

3. Proposed network design, plot connections and
details are indicative only and are subject to
approval.

4. Conflicts with existing utilities and other proposed
works should be notified to the Engineer of
Record.

5. For the composite landscape and utility plan
including existing and proposed services, refer to
drawing LSB-ARP-XX-XX-DR-CU-80000.
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Notes
1. All coordinates are in metres and referenced to

Zone 10 of the Ontario Coordinate System, NAD
(North American Datum) 1927, 1968 adjustment, 3
degree MTM (NAD 27 MTM 3 degrees Zone 10)

2. Existing services are based in the topographical
survey issued by EllisDon on 24 February 2020
and information provided by Toronto Water on 04
February 2020.

3. A number of routes are partially incomplete due to
poor signal results. Where gaps in traces were
found, record drawings were used. In all cases,
contractor to satisfy himself location of existing
services.

4. The locations of existing services and structures
are indicative only and are based on record
drawings produced by each statutory authority or
reflected in topographical survey - no
representation is made by Arup as to the
accuracy, completeness, sufficiency or otherwise
of this information. Further site investigation works
will be required prior to construction to confirm
their locations.

5. All existing utility route location shall be confirmed
on site through site investigation, such as using
trial pits.

6. The contractor is responsible for the disconnection
or capping of all existing utilities to be diverted or
abandoned.

7. Programme for abandonment, diversion or reuse
of existing utilities to be further developed and
agreed with developer and statutory authorities.

8. For proposed abandonments and diversions, refer
to the proposed utility and drainage drawings.
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Notes
1. All coordinates are in metres and referenced to

Zone 10 of the Ontario Coordinate System, NAD
(North American Datum) 1927, 1968 adjustment, 3
degree MTM (NAD 27 MTM 3 degrees Zone 10)

2. All dimensions are in metres unless noted
otherwise.

3. Existing services are based in the topographical
survey issued by EllisDon on 24 February 2020
and information provided by Toronto Water on 20
January 2020.

4. Connection to existing water network is subject to
agreement with Toronto Water.

5. Location and extent of existing services is
indicative only and is intended to identify
approximate location of main service corridors. For
full details refer to utility providers record drawings
or topographical survey.

6. Proposed network design, plot connections and
details are indicative only and are subject to
approval by existing and proposed network
operators as well as building designer.

7. The proposed water network should comply with
the Design Criteria for Sewers and Watermains,
1st edition, March 2014.

8. Capacity of the existing water network has been
assessed based on information provided by
Toronto Water in January 2020. Further hydrant
pressure tests are required to ensure the design
assumptions are aligned with the existing network
conditions and capacity.

9. Refer to the servicing report for details of design
assumptions and criteria for the water and fire
supply demands.

10. All buildings will be provided with a combined fire
and domestic water connection as per City of
Toronto Standard Drawing T-1104.02-3. The fire
line is sized at 200mm and the domestic branch is
sized at 150mm. Buildings greater than 81m in
height have an additional 200mm fire line.
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27.6 kV proposed network to be
extended from existing Toronto Hydro
substation (location to be confirmed)
to supply the site.

Existing Hydro network
to be abandoned

Existing Overhead
network to be abandoned

Existing Overhead
network to be abandoned

Electricity supply to the GO station is
assumed to be provided separately
from the site supply (27.6 kV). Further
coordination with Metrolinx and Toronto
Hydro to confirm supply arrangement

Existing Overhead
network to be abandoned

Existing Overhead
network to be abandoned

Proposed crossing point to be further
coordinated with streetcar exclusion
zone and existing/proposed utilities.

Market building to be supplied
by the loop road power network.
Further design to address the
internal supply network layout

Public realm area to be
supplied by low voltage
network from either plot
B1 or B2 electrical room

Proposed crossing point to be further
coordinated with streetcar exclusion
zone and existing/proposed utilities

Existing overhead network to supply
streetcar to be locally amended to suit
proposed streetcar alignment. Further
design coordination to address proposed
overhead network with lighting columns
and hydro network within the site

Coordination with streetcar
exclusion zone required to run
ducts under proposed tracks

Public realm area to be supplied
by low voltage network from either
plot D1 or C1 electrical room

Public realm area to be supplied
by low voltage network from plot

A electrical room

Public realm area to be
supplied by low voltage
network from plot D1
electrical room

Coordination with
streetcar exclusion zone
required to run ducts
under proposed tracks.

Street LightsSL SL

Hydro (Electrical Network)H H H

Overhead ElectricalOH OH

Existing Utilities

Proposed Utilities

Rail SignalOH OH

Legend
Site Boundary
Basement/Tunnel Extent

Hydro Network
(high and low voltage)

Extent of Private Land

Notes
1. All coordinates are in metres and referenced to

Zone 10 of the Ontario Coordinate System, NAD
(North American Datum) 1927, 1968 adjustment, 3
degree MTM (NAD 27 MTM 3 degrees Zone 10)

2. All dimensions are in metres unless noted
otherwise.

3. New supply network to be owned/operated by
Toronto Hydro. Proposed network design, plot
connections and details are indicative only and are
to be confirmed by Toronto Hydro.

4. Existing services are based in the topographical
survey issued by EllisDon on 24 February 2020.

5. Proposed power supply to the site (27.6 kV) is to
come from the existing Toronto Hydro network -
location to be confirmed. For this stage of design,
it has been assumed that the proposed network
would required new duct banks and would run
along the eastern sidewalk of Park Lawn towards
the site.

6. Location and extent of existing services is
indicative only and is intended to identify
approximate location of main service corridors. For
full details refer to utility providers record drawings
or topographical survey.

7. Off-site reinforcement and temporary construction
services are excluded from this drawing.

8. Further liaison with Toronto Hydro and the building
designer is required to confirm the number of
power connection to each plot and the internal
building arrangement.

9. Location of chamber for proposed Hydro network
to be further coordinated in next stages of design.
It is expected that a rectangular 900mmx450mmm
chamber will be required in network junctions,
bends in acute angles and for each plot
connection.

10. Further coordination with Toronto Hydro will be
required to confirm when the 27.6 kV supply will
be brought to the site. There is potential to supply
the Phase 1 works from the existing network.

11. t is expected that low voltage supply for public
realm (lighting columns, urban furniture, etc) will
come from the proposed Hydro network in public
areas by the installation of feeder pillars across
the site; and from the plot basements (electrical
room/volts) to supply private areas.
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Connection to existing comms
network to be diverted to avoid
clash with tree pit

Connection to existing comms
network to be diverted to avoid
clash with tree pit

Connection to existing comms
network to be diverted to avoid
clash with tree pit

Connection to existing comms
network

Connection to existing comms
network

Market building to be supplied by
the loop road telecoms network.
Further design to address the
internal supply network layout

Connection to existing
comms network

Connection to existing
comms network

Connection to existing
comms network

Connection to existing
comms network

Connection to existing comms
network to be diverted to avoid

clash with tree pit

Connection to existing comms
network to be diverted to avoid

clash with tree pit

Existing Bell network
within plot boundary
to be abandoned

Existing telecoms network to be locally
diverted to avoid clash with proposed
tree pits. Diversion to be coordination
in next design stages.

Connection to proposed MDF (main
distribution frame) room within plot E-2

basement to distribute telecoms network
across the eastern side of the site

Existing telecoms network to be locally
diverted to avoid clash with proposed
tree pits. Diversion to be coordination
in next design stages.

Existing telecoms network to be
locally diverted to avoid clash with
proposed tree pits. Diversion to be
coordination in next design stages.

Connection to proposed MDF (main
distribution frame) room within plot D-1
basement to distribute telecoms network
across the western side of the site

Existing Utilities

Bell Telecommunications
Network

Proposed Utilities

Rogers Telecommunications
Network

Notes
1. All coordinates are in metres and referenced to

Zone 10 of the Ontario Coordinate System, NAD
(North American Datum) 1927, 1968 adjustment, 3
degree MTM (NAD 27 MTM 3 degrees Zone 10)

2. All dimensions are in metres unless noted
otherwise.

3. Proposed network design, plot connections and
details are indicative only and are to be confirmed
by the providers (Bell and Rogers).

4. Existing services are based in the topographical
survey issued by EllisDon on 24 February 2020.

5. Location and extent of existing services is
indicative only and is intended to identify
approximate location of main service corridors. For
full details refer to utility providers record drawings
or topographical survey.

6. Off-site reinforcement and temporary construction
services are excluded from this drawing.

7. Further liaison with Bell, Rogers and the building
designer is required to confirm the number of
connections to each plot and the internal building
arrangement.

8. Location of chamber for proposed telecoms
networks to be further coordinated in next stages
of design. It is expected that a rectangular
900mmx450mmm chamber will be required in
network junctions, bends in acute angles and for
each plot connection

9. Based on discussions with local providers (Bell
and Rogers), it is expected that each building will
require its own connection to a POP (point of
presence) room from the existing network to avoid
ownership conflicts in the future. Two MDF (main
distribution frame) rooms should be installed in the
site (indicative locations shown in this plan) to
distribute the telecoms network across each
building POP room.

Legend
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Proposed Utilities

Notes
1. All coordinates are in metres and referenced to

Zone 10 of the Ontario Coordinate System, NAD
(North American Datum) 1927, 1968 adjustment, 3
degree MTM (NAD 27 MTM 3 degrees Zone 10)

2.  Existing services are based in the topographical
survey issued by EllisDon on 24 February 2020
and information provided by Toronto Water in
January and February 2020.

3. Connection to existing networks is subject to
agreement with statutory authorities and approving
bodies.

4. Location and extent of existing services is
indicative only and is intended to identify
approximate location of main service corridors. For
full details refer to utility providers record drawings
or topographical survey.

5. Off-site reinforcement and temporary construction
services are excluded from this drawing.

6. Proposed network design, plot connections and
details are indicative only and are subject to
approval.

7. Conflicts with existing utilities and other proposed
works should be notified to the Engineer of
Record.
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Notes
1. All coordinates are in metres and referenced to

Zone 10 of the Ontario Coordinate System, NAD
(North American Datum) 1927, 1968 adjustment, 3
degree MTM (NAD 27 MTM 3 degrees Zone 10)

2. Existing services are based in the topographical
survey issued by EllisDon on 24 February 2020
and information provided by Toronto Water in
January and February 2020.

3. The design of the wet services should comply with
Design Criteria for Sewers and Watermains, 1st
edition, March 2014 and Wet Weather Flow
Management Guidelines, November 2016.

4. All manholes in the carriageway should be suitable
to vehicle loading and finished to same skid
resistance as adjacent carriageway.

5. Connection to existing networks is subject to
agreement with Toronto Water.

6. Location and extent of existing services is
indicative only and is intended to identify
approximate location of main service corridors. For
full details refer to utility providers record drawings
or topographical survey.

7. Off-site reinforcement and temporary construction
services are excluded from this drawing.

8. Proposed network design, plot connections and
details are indicative only and are subject to
approval by Toronto Water and the building
designer.

9. Extent of proposed geocellular storage. soil cells
and permeable pavement is indicative only and
subject to further detailed modelling.
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General Assumptions & Calculations
Population Mix
Unit Population% Mix
Bachelor 1.4 5%
1 BDRM 1.4 45%
2 BDRM 2.1 40%
3+ BDRM 3.1 10%

Calculation Inputs
Value Unit

1.85 people
83.62 m2 (GBA)

191 L/ca/day
1.1 ca/100m2

3.3 ca/100m2

1100 ca
70-140 L/ca/day

MIN Hr Peak Hr MAX Day
Residential 0.70 2.48 1.65
Commercial 0.80 1.20 1.10
Apartments 0.84 2.50 1.30

Criteria

Peaking Factors

City of Toronto Design Criteria
City of Toronto Design Criteria
City of Toronto Design Criteria

City of Toronto Design Criteria
City of Toronto Design Criteria
City of Toronto Design Criteria
Allies & Morrison Population

Notes

School Population

Calculated from Population MixAverage Residential Population
Average Size of Unit
Water Demand
Commercial/Retail Population
Office Population

School Demand MECP Guidelines (Select 105L)

Domestic Water Demand

First Capital Realty

C.G. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B
City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.
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Domestic Water Demand

First Capital Realty

C.G. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B
City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Summary of Domestic Demands
GFA Population

Building  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Development 665,927 15,990 2,959,567 34.25 28.50 76.60 43.14
Block A 161,646 3,660 699,136 8.09 6.73 17.93 10.17
A1 (Subtotal) 61,066 1,283 245,120 2.84 2.38 6.85 3.65
A1-1 37,525 817 156,129 1.81 1.52 4.48 2.34
A1-2 2,416 53 10,209 0.12 0.10 0.30 0.15
A1-3 13,490 298 57,004 0.66 0.55 1.65 0.86
A1-Podium 5,723 93 17,760 0.21 0.17 0.37 0.25
A1-Market 1,912 21 4,017 0.05 0.04 0.06 0.05
A2 (Subtotal) 43,399 938 179,242 2.07 1.74 5.12 2.69
A2-1 41,379 909 173,545 2.01 1.69 5.00 2.61
A2-Podium 2,020 30 5,697 0.07 0.05 0.12 0.08
A3 (Subtotal) 21,418 671 128,245 1.48 1.19 1.78 1.63
A3-1 10,086 333 63,572 0.74 0.59 0.88 0.81
A3-2 1,872 62 11,799 0.14 0.11 0.16 0.15
A3-3 6,337 209 39,942 0.46 0.37 0.55 0.51
A3-Podium 3,123 68 12,932 0.15 0.12 0.18 0.16
A4 (Subtotal) 35,763 767 146,529 1.70 1.42 4.17 2.19
A4-1 29,325 641 122,354 1.42 1.19 3.52 1.84
A4-2 4,048 90 17,105 0.20 0.17 0.49 0.26
A4-Podium 2,390 37 7,070 0.08 0.07 0.16 0.10
Block B 85,506 1,829 349,345 4.04 3.39 9.93 5.23
B1 (Subtotal) 28,159 602 114,934 1.33 1.12 3.27 1.72
B1-1 10,169 225 42,971 0.50 0.42 1.24 0.65
B1-2 7,663 170 32,381 0.37 0.31 0.94 0.49
B1-3 216 2 454 0.01 0.00 0.01 0.01
B1-4 7,039 156 29,744 0.34 0.29 0.86 0.45
B1-Podium 3,072 49 9,384 0.11 0.09 0.22 0.13
B2 (Subtotal) 57,347 1,227 234,411 2.71 2.28 6.66 3.51
B2-1 33,317 719 137,391 1.59 1.33 3.92 2.06
B2-2 19,578 433 82,730 0.96 0.80 2.39 1.24
B2-3 1,137 25 4,805 0.06 0.05 0.14 0.07
B2-Podium 3,315 50 9,485 0.11 0.09 0.21 0.13
Block C 58,119 1,251 239,022 2.77 2.32 6.82 3.58
C1 (Subtotal) 58,119 1,251 239,022 2.77 2.32 6.82 3.58
C1-1 42,400 938 179,168 2.07 1.74 5.18 2.70
C1-2 4,225 93 17,853 0.21 0.17 0.52 0.27
C1-3 7,238 160 30,585 0.35 0.30 0.88 0.46
C1-Podium 4,256 60 11,415 0.13 0.11 0.23 0.16

Domestic Demand Peaking Values (L/s)
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Domestic Water Demand

First Capital Realty

C.G. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B
City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Block D 259,595 7,060 1,253,835 14.51 12.00 30.13 17.92
D1 (Subtotal) 76,322 1,923 367,381 4.25 3.50 8.32 5.17
D1-1 50,183 1110 212,056 2.45 2.06 6.14 3.19
D1-2 7,338 242 46,251 0.54 0.43 0.64 0.59
D1-3 14,730 486 92,843 1.07 0.86 1.29 1.18
D1-Podium 4,071 85 16,230 0.19 0.15 0.25 0.21
D2 (Subtotal) 72,084 1,789 341,735 3.96 3.26 7.85 4.83
D2-1 48,460 1072 204,776 2.37 1.99 5.93 3.08
D2-2 19,321 638 121,780 1.41 1.13 1.69 1.55
D2-Podium 4,303 79 15,179 0.18 0.14 0.24 0.20
D3 (Subtotal) 111,189 3,347 544,718 6.30 5.24 13.96 7.92
D3-1 38,731 857 163,664 1.89 1.59 4.74 2.46
D3-2 24,207 536 102,291 1.18 0.99 2.96 1.54
D3-3 36,036 797 152,276 1.76 1.48 4.41 2.29
D3-Podium 12,215 1158 126,487 1.46 1.17 1.86 1.63
Block E 47,361 973 185,835 2.15 1.80 5.16 2.76
E1 (Subtotal) 47,361 973 185,835 2.15 1.80 5.16 2.76
E1-1 31,569 698 133,400 1.54 1.30 3.86 2.01
E1-2 8,245 182 34,841 0.40 0.34 1.01 0.52
E1-Podium 7,547 92 17,594 0.20 0.16 0.30 0.23
Block F 53,700 1,217 232,395 2.69 2.26 6.62 3.48
F1 (Subtotal) 53,700 1,217 232,395 2.69 2.26 6.62 3.48
F1-1 46,624 1032 197,017 2.28 1.92 5.70 2.96
F1-2 3,084 68 13,032 0.15 0.13 0.38 0.20
F-Podium 3,992 117 22,345 0.26 0.21 0.54 0.32
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Domestic Water Demand

First Capital Realty

C.G. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B
City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Detailed Breakdown of Building Demands

Building A1-1 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 36,377 805 153,717 1.78 1.49 4.45 2.31
Retail 1,148 13 2,412 0.03 0.02 0.03 0.03
Total 37,525 817 156,129 1.81 1.52 4.48 2.34

Building A1-2 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 2,416 53 10,209 0.12 0.10 0.30 0.15
Total 2,416 53 10,209 0.12 0.10 0.30 0.15

Building A1-3 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 13,490 298 57,004 0.66 0.55 1.65 0.86
Total 13,490 298 57,004 0.66 0.55 1.65 0.86

Building A1-Podium GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 1,978 44 8,358 0.10 0.08 0.24 0.13
Retail 3,380 37 7,101 0.08 0.07 0.10 0.09
Employment 365 12 2,301 0.03 0.02 0.03 0.03
Total 5,723 93 17,760 0.21 0.17 0.37 0.25

Building A1-Market GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Retail 1,912 21 4,017 0.05 0.04 0.06 0.05
Total 1,912 21 4,017 0.05 0.04 0.06 0.05

Block A Summary
Building A1 GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 54,261 1,200 229,289 2.65 2.23 6.63 3.45
Retail 6,440 71 13,530 0.16 0.13 0.19 0.17
Employment 365 12 2,301 0.03 0.02 0.03 0.03
Total 61,066 1,283 245,120 2.84 2.38 6.85 3.65

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Block A

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)
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Domestic Water Demand

First Capital Realty

C.G. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B
City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Building A2-1 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 40,763 902 172,251 1.99 1.67 4.98 2.59
Retail 616 7 1,294 0.01 0.01 0.02 0.02
Total 41,379 909 173,545 2.01 1.69 5.00 2.61

Building A2-Podium GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 684 15 2,890 0.03 0.03 0.08 0.04
Retail 1,336 15 2,807 0.03 0.03 0.04 0.04
Total 2,020 30 5,697 0.07 0.05 0.12 0.08

Block A Summary
Building A2 GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 41,447 917 175,141 2.03 1.70 5.07 2.64
Retail 1,952 21 4,101 0.05 0.04 0.06 0.05
Employment 0 0 0 0.01 0.00 0.00 0.00
Total 43,399 938 179,242 2.09 1.74 5.12 2.69

Building A3-1 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Employment 10,086 333 63,572 0.74 0.59 0.88 0.81
Total 10,086 333 63,572 0.74 0.59 0.88 0.81

Building A3-2 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Employment 1,872 62 11,799 0.14 0.11 0.16 0.15
Total 1,872 62 11,799 0.14 0.11 0.16 0.15

Building A3-3 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Employment 6,337 209 39,942 0.46 0.37 0.55 0.51
Total 6,337 209 39,942 0.46 0.37 0.55 0.51

Building A3-Podium GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Employment 1,516 50 9,555 0.11 0.09 0.13 0.12
Retail 1,607 18 3,376 0.04 0.03 0.05 0.04
Total 3,123 68 12,932 0.15 0.12 0.18 0.16

Block A Summary
Building A3 GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 0 0 0 0 0 0 0
Retail 1,607 18 3,376 0.04 0.03 0.05 0.04
Employment 19,811 654 124,869 1.45 1.16 1.73 1.59
Total 21,418 671 128,245 1.48 1.19 1.78 1.63

Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand
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Domestic Water Demand

First Capital Realty

C.G. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B
City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Building A4-1 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 28,589 633 120,808 1.40 1.17 3.50 1.82
Retail 736 8 1,546 0.02 0.01 0.02 0.02
Total 29,325 641 122,354 1.42 1.19 3.52 1.84

Building A4-2 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 4,048 90 17,105 0.20 0.17 0.49 0.26
Total 4,048 90 17,105 0.20 0.17 0.49 0.26

Building A4-Podium GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 964 21 4,074 0.05 0.04 0.12 0.06
Retail 1,426 16 2,996 0.03 0.03 0.04 0.04
Total 2,390 37 7,070 0.08 0.07 0.16 0.10

Block A Summary
Building A4 GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 33,601 743 141,987 2 1 4 2
Retail 2,162 24 4,542 0.05 0.04 0.06 0.06
Employment 0 0 0 0 0 0 0
Total 35,763 767 146,529 1.70 1.42 4.17 2.19

Block A Summary
GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 129,309 2,861 546,416 6.32 5.31 15.81 8.22
Retail 12,161 134 25,550 0.30 0.24 0.35 0.33
Employment 20,176 666 127,169 1.49 1.18 1.77 1.62
Total 161,646 3,660 699,136 8.11 6.73 17.93 10.17

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)
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Domestic Water Demand

First Capital Realty

C.G. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B
City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Building B1-1 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 10,169 225 42,971 0.50 0.42 1.24 0.65
Total 10,169 225 42,971 0.50 0.42 1.24 0.65

Building B1-2 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 7,663 170 32,381 0.37 0.31 0.94 0.49
Total 7,663 170 32,381 0.37 0.31 0.94 0.49

Building B1-3 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Retail 216 2 454 0.01 0.00 0.01 0.01
Total 216 2 454 0.01 0.00 0.01 0.01

Building B1-4 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 7,039 156 29,744 0.34 0.29 0.86 0.45
Total 7,039 156 29,744 0.34 0.29 0.86 0.45

Building B1-Podium GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 1,379 31 5,827 0.07 0.06 0.17 0.09
Retail 1,693 19 3,557 0.04 0.03 0.05 0.05
Total 3,072 49 9,384 0.11 0.09 0.22 0.13

Block B Summary
Building B1 GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 26,250 581 110,924 1.28 1.08 3.21 1.67
Retail 1,909 21 4,011 0.05 0.04 0.06 0.05
Employment 0 0 0 0 0 0 0
Total 28,159 602 114,934 1.33 1.12 3.27 1.72

Block B
Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

C:\Users\Colleen.Gammie\Desktop\
2150 Lake Shore Boulevard_Water Demand Calculations.xlsx : Prop. Domestic

Page 7 of 13
Printed 5/12/2020  Time 9:29 AM



Domestic Water Demand

First Capital Realty

C.G. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B
City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Building B2-1 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 31,719 702 134,034 1.55 1.30 3.88 2.02
Retail 1,598 18 3,357 0.04 0.03 0.05 0.04
Total 33,317 719 137,391 1.59 1.33 3.92 2.06

Building B2-2 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 19,578 433 82,730 0.96 0.80 2.39 1.24
Total 19,578 433 82,730 0.96 0.80 2.39 1.24

Building B2-3 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 1,137 25 4,805 0.06 0.05 0.14 0.07
Total 1,137 25 4,805 0.06 0.05 0.14 0.07

Building B2-Podium GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 1,186 26 5,012 0.06 0.05 0.15 0.08
Retail 2,129 23 4,473 0.05 0.04 0.06 0.06
Total 3,315 50 9,485 0.11 0.09 0.21 0.13

Block B Summary
Building B2 GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 53,620 1,186 226,580 2.62 2.20 6.56 3.41
Retail 3,727 41 7,830 0.09 0.07 0.11 0.10
Employment 0 0 0 0 0 0 0
Total 57,347 1,227 234,411 2.71 2.28 6.66 3.51

Block B Summary
GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 79,870 1,767 337,504 3.91 3.28 9.77 5.08
Retail 5,636 62 11,841 0.14 0.11 0.16 0.15
Employment 0 0 0 0.00 0.00 0.00 0.00
Total 85,506 1,829 349,345 4.04 3.39 9.93 5.23

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)
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Domestic Water Demand

First Capital Realty

C.G. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B
City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Building C1-1 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 42,400 938 179,168 2.07 1.74 5.18 2.70
Total 42,400 938 179,168 2.07 1.74 5.18 2.70

Building C1-2 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 4,225 93 17,853 0.21 0.17 0.52 0.27
Total 4,225 93 17,853 0.21 0.17 0.52 0.27

Building C1-3 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 7,238 160 30,585 0.35 0.30 0.88 0.46
Total 7,238 160 30,585 0.35 0.30 0.88 0.46

Building C1-Podium GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 1,164 26 4,919 0.06 0.05 0.14 0.07
Retail 3,092 34 6,496 0.08 0.06 0.09 0.08
Total 4,256 60 11,415 0.13 0.11 0.23 0.16

Block C Summary
Building C1 GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 55,027 1,217 232,526 2.69 2.26 6.73 3.50
Retail 3,092 34 6,496 0.08 0.06 0.09 0.08
Employment 0 0 0 0 0 0 0
Total 58,119 1,251 239,022 2.77 2.32 6.82 3.58

Block C Summary
GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 55,027 1,217 232,526 2.69 2.26 6.73 3.50
Retail 3,092 34 6,496 0.08 0.06 0.09 0.08
Employment 0 0 0 0.00 0.00 0.00 0.00
Total 58,119 1,251 239,022 2.77 2.32 6.82 3.58

Block C

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)
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Domestic Water Demand

First Capital Realty

C.G. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B
City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Building D1-1 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 50,183 1,110 212,056 2.45 2.06 6.14 3.19
Total 50,183 1,110 212,056 2.45 2.06 6.14 3.19

Building D1-2 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Employment 7,338 242 46,251 0.54 0.43 0.64 0.59
Total 7,338 242 46,251 0.54 0.43 0.64 0.59

Building D1-3 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Employment 14,730 486 92,843 1.07 0.86 1.29 1.18
Total 14,730 486 92,843 1.07 0.86 1.29 1.18

Building D1-Podium GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 439 10 1,855 0.02 0.02 0.05 0.03
Retail 2,027 22 4,259 0.05 0.04 0.06 0.05
Employment 1,605 53 10,116 0.12 0.09 0.14 0.13
Total 4,071 85 16,230 0.19 0.15 0.25 0.21

Block D Summary
Building D1 GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 50,622 1,120 213,912 2.48 2.08 6.19 3.22
Retail 2,027 22 4,259 0.05 0.04 0.06 0.05
Employment 23,673 781 149,211 2 1 2 2
Total 76,322 1,923 367,381 4.25 3.50 8.32 5.17

Building D2-1 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 48,460 1,072 204,776 2.37 1.99 5.93 3.08
Total 48,460 1,072 204,776 2.37 1.99 5.93 3.08

Building D2-2 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Employment 19,321 638 121,780 1.41 1.13 1.69 1.55
Total 19,321 638 121,780 1.41 1.13 1.69 1.55

Building D2-Podium GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 423 9 1,787 0.02 0.02 0.05 0.03
Retail 2,633 29 5,532 0.06 0.05 0.08 0.07
Employment 1,247 41 7,860 0.09 0.07 0.11 0.10
Total 4,303 79 15,179 0.18 0.14 0.24 0.20

Block D
Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)
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Domestic Water Demand

First Capital Realty

C.G. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B
City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Block D Summary
Building D2 GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 48,883 1,081 206,563 2.39 2.01 5.98 3.11
Retail 2,633 29 5,532 0.06 0.05 0.08 0.07
Employment 20,568 679 129,640 1.50 1.20 1.80 1.65
Total 72,084 1,789 341,735 3.96 3.26 7.85 4.83

Building D3-1 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 38,731 857 163,664 1.89 1.59 4.74 2.46
Total 38,731 857 163,664 1.89 1.59 4.74 2.46

Building D3-2 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 24,207 536 102,291 1.18 0.99 2.96 1.54
Total 24,207 536 102,291 1.18 0.99 2.96 1.54

Building D3-3 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 36,036 797 152,276 1.76 1.48 4.41 2.29
Total 36,036 797 152,276 1.76 1.48 4.41 2.29

Building D3-Podium GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 1,566 35 6,617 0.08 0.06 0.19 0.10
Retail 2,080 23 4,370 0.05 0.04 0.06 0.06
School 8,569 1,100 115,500 1.34 1.07 1.60 1.47
Total 12,215 1,158 126,487 1.46 1.17 1.86 1.63

Block D Summary
Building D3 GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 100,540 2,224 424,848 4.92 4.13 12.29 6.39
Retail 2,080 23 4,370 0.05 0.04 0.06 0.06
School 8,569 1,100 115,500 1.34 1.07 1.60 1.47
Total 111,189 3,347 544,718 6.30 5.24 13.96 7.92

Block D Summary
GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 200,045 4,426 845,323 9.78 8.22 24.46 12.72
Retail 6,740 74 14,161 0.16 0.13 0.20 0.18
Employment 44,241 1,460 278,851 3.23 2.58 3.87 3.55
School 8,569 1,100 115,500 1.34 1.07 1.60 1.47
Total 259,595 7,060 1,253,835 14.51 12.00 30.13 17.92

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)
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Domestic Water Demand

First Capital Realty

C.G. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B
City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Building E1-1 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 31,569 698 133,400 1.54 1.30 3.86 2.01
Total 31,569 698 133,400 1.54 1.30 3.86 2.01

Building E1-2 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 8,245 182 34,841 0.40 0.34 1.01 0.52
Total 8,245 182 34,841 0.40 0.34 1.01 0.52

Building E1-Podium GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 818 18 3,457 0.04 0.03 0.10 0.05
Retail 6,729 74 14,138 0.16 0.13 0.20 0.18
Total 7,547 92 17,594 0.20 0.16 0.30 0.23

Block E Summary
Building E1 GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 40,632 899 171,697 1.99 1.67 4.97 2.58
Retail 6,729 74 14,138 0.16 0.13 0.20 0.18
Employment 0 0 0 0 0 0 0
Total 47,361 973 185,835 2.15 1.80 5.16 2.76

Block E Summary
GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 40,632 899 171,697 1.99 1.67 4.97 2.58
Retail 6,729 74 14,138 0.16 0.13 0.20 0.18
Employment 0 0 0 0.00 0.00 0.00 0.00
Total 47,361 973 185,835 2.15 1.80 5.16 2.76

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Block E
Domestic Demand Peaking Values (L/s)
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Domestic Water Demand

First Capital Realty

C.G. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B
City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Building F1-1 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 46,624 1,032 197,017 2.28 1.92 5.70 2.96
Total 46,624 1,032 197,017 2.28 1.92 5.70 2.96

Building F1-2 GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 3,084 68 13,032 0.15 0.13 0.38 0.20
Total 3,084 68 13,032 0.15 0.13 0.38 0.20

Building F-Podium GFA Population
Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 3,603 80 15,225 0.18 0.15 0.44 0.23
Retail 3,389 37 7,120 0.08 0.07 0.10 0.09
Total 3,992 117 22,345 0.26 0.21 0.54 0.32

Block F Summary
Building F1 GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 53,311 1,179 225,274 2.61 2.19 6.52 3.39
Retail 3,389 37 7,120 0.08 0.07 0.10 0.09
Employment 0 0 0 0 0 0 0
Total 56,700 1,217 232,395 2.69 2.26 6.62 3.48

Block F Summary
GFA Population

Use/Unit  (m2) ca L/day L/s Min Hr Peak Hr Max Day
Residential 53,311 1,179 225,274 2.61 2.19 6.52 3.39
Retail 3,389 37 7,120 0.08 0.07 0.10 0.09
Employment 0 0 0 0.00 0.00 0.00 0.00
Total 56,700 1,217 232,395 2.69 2.26 6.62 3.48

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Domestic Demand Peaking Values (L/s)

Block F
Domestic Demand Peaking Values (L/s)
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FIRE FLOW CALCULATIONS - INPUTS & ASSUMPTIONS

Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

C - Construction Type Coefficient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
0.6 Fire-resistive Construction

A - Effective Area

Reduction and Surcharge Factors:

1) Assessment of Contents Fire Hazard:

-25% Non-Combustible Low Hazard
-15% Limited Combustible

0% Combustible
15% Free Burning
25% Rapid Burning High Hazard

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection

All buildings for the 2150 Lake Shore Boulevard Development site are assumed to meet fire-resistive 
construction (i.e. fully protected frame, floors, and roofs).

The total floor area (including all storeys, but excluding basements at least 50% below grade) in the 
building being considered. For fire-resistive buildings, consider the two largest adjoining floors plus 50% 
of each of any floors immediately above them up to eight, when the vertical openings are inadequately 
protected. If the vertical openings and exterior vertical communications are properly protected (one hour 
rating), consider only the area of the largest floor plus 25% of each of the two immediately adjoining 
floors. 

All buildings for the 2150 Lake Shore Boulevard Development site are assumed to meet fire-resistive 
construction, and therefore the value for A is considered to be the area of the largest floor plus 25% of the 
two adjoining floors, excluding basements. The podium for each building is up to two floors tall and is 
considered the largest floor area.

The value calculated above can be reduced for occupancies having a low fire hazard, or increased for high 
fire hazard. According to the FUS Appendix, Apartments, Dwellings, Institutions, Libraries, Office Buildings, 
Public Buildings, and Schools are considered low hazard (-15%). Examples of high hazard occupancies 
include industrial items such as chemical works, solvent extracting, varnish and paint works, and 
woodworking. 

Buildings for the 2150 Lake Shore Boulevard Development site contain a mix of residential apartments, 
employment, schools, and retail. A 15% surcharge has been applied to each building in order to 
conservatively assess the required fire flow until the exact nature of the retail is known.

Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation
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Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation

2) Sprinkler Reduction System:

3) Fire Separation Charge

Separation Charge
0 to 3m 25%
3.1 to 10m 20%
10.1m to 20m 15%
20.1m to 30m 10%
30.1m to 45m 5%

A reduction of up to 50% for complete automatic sprinkler protection (applied to the result after 
reduction/surcharge 1) depending upon adequacy of the system. The credit for the system with be a 
maximum of 30% for an adequately designed system confirming to NFPA 13 and other NFPA sprinkler 
standards. Additional credit of up to 10% may be granted if the water supply is standard for both the system 
and fire department hose lines required. The percentage reduction made for an automatic sprinkler system 
will depend upon the extent to which the system is judged to reduce the possibility of fires spreading within 
and beyond the fire area. Normally this reduction will not be the maximum allowed without proper system 
supervision including water flow and conrol valve alarm service. Additional credit may be given of up to 
10% for a fully supervised system.

All buildings for the 2150 Lake Shore Boulevard Development site will have NFPA 13 sprinkler systems 
(30%). The water supply is a new network and therefore standard water connections are assumed to be 
provided (10%). System is assumed to be fully supervised (10%). A total credit of 50% reduction has been 
applied.

A surcharge (applied to the result after reduction/surcharge 1) applied for structures exposed within 45 
meters of the fire area under consideration. The percentage shall depend on the height, area, and 
construction of the buildings being exposed, the separation, openings in the exposed buildings, length and 
height of exposure, provision of automatic sprinklers and/or outside sprinklers in the buildings exposed, the 
occupany of the exposed buildings, and the effect of hillside locations on the possible spread of the fire. 
The charge for any one side generally should not exceed the following limits:

The total percentage shall be the sum for all sides, 
but shall not exceed 75%.

For all buildings for the 2150 Lake Shore Boulevard Development site, the separation surcharges indicated 
above have been applied for adjacent buildings, not considering reductions for new construction and 
provision of automatic sprinklers.
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Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation

FIRE FLOW CALCULATIONS - SUMMARY

Building FF (L/min) FF (L/s) US GPM
A1 13000 220 3434 <--Use for test case
A1 Market 7000 120 1849
A2 7000 121 1849
A3 9000 147 2378
A4 9000 150 2378
B1 10000 173 2642
B2 10000 163 2642
C1 9000 153 2378
D1 8000 134 2113
D2 8000 134 2113
D3 10000 161 2642
E1 10000 163 2642
F1 6000 100 1585

To test the network on a worst-case scenario, a fire will be applied at Building A1, along with Maximum Day 
Demands across the development and surrounding neighbourhoods.

Using the above noted calculation and reduction/surcharge factors, the required fire flow was calculated for 
each building, as shown on the following pages. A summary of required fire flow (FF) is below:
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FIRE FLOW CALCULATIONS - BLOCK A SUMMARY

Building Fire Flow (L/s)
A1 220 <- Worst Case
A1 Market 120
A2 121
A3 147
A4 153

Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation
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Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation

FIRE FLOW CALCULATIONS - A1

1) Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
Select 0.6 Fire-resistive Construction

Effective Area:

Largest Floor 4210.3 m2

Adjacent Floor 4210.3 m2

Adjacent Floor 2456 m2

Total Floor Area, A = 5876.88 m2 F1 = 10119 L/min
F1 = 10000 (nearest 1000 L/min.)

Reduction and Surcharge Factors:

2) Assessment of Contents Fire Hazard:
-25% Non-Combustible
-15% Limited Combustible

0% Combustible
15% Free Burning

Select 25% Rapid Burning Reduction (2) = 1500 L/min
F2 = 11500 L/min

3) Sprinkler Reduction System:
50% Reduction for Automatic Sprinkler System per NFPA 13

Reduction (3) = -5750 L/min
F3 = 5750 L/min

4) Fire Separation Charge
Separation Building Face Quantity Charge

0 to 3m 25%
3.1 to 10m NW, W 2 20%
10.1m to 20m N 1 15%
20.1m to 30m S 1 10%
30.1m to 45m 5%

Surcharge Factor (4) 65% F4 = F2 x Surcharge Factor
F4 = 7475 L/min

5) Fire Flow Requirements:
F= 13225 L/min.         F = F 3  + F 4 (with reduction and surcharge factors) 
F= 13000 L/min.         (nearest 1000 L/min.) (2,000 L/min. < F < 45,000 L/min.)
F= 3434 US GPM
F= 220 L/s

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection

For fire-resistive buildings with 1-hour fire rating, the area shall be the total area of the 
largest floor plus 25% of the two adjoining floors.
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Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation

FIRE FLOW CALCULATIONS - A1 Market

1) Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
Select 0.6 Fire-resistive Construction

Effective Area:

Largest Floor 1060 m2

Adjacent Floor 1060 m2

Adjacent Floor 1060 m2

Total Floor Area, A = 1590.00 m2 F1 = 5263 L/min
F1 = 5000 (nearest 1000 L/min.)

Reduction and Surcharge Factors:

2) Assessment of Contents Fire Hazard:
-25% Non-Combustible
-15% Limited Combustible

0% Combustible
15% Free Burning

Select 25% Rapid Burning Reduction (2) = 750 L/min
F2 = 5750 L/min

3) Sprinkler Reduction System:
50% Reduction for Automatic Sprinkler System per NFPA 13

Reduction (3) = -2875 L/min
F3 = 2875 L/min

4) Fire Separation Charge
Separation Building Face Quantity Charge

0 to 3m 25%
3.1 to 10m E,W,S 3 20%
10.1m to 20m N 1 15%
20.1m to 30m 10%
30.1m to 45m 5%

Surcharge Factor (4) 75% F4 = F2 x Surcharge Factor
F4 = 4313 L/min

5) Fire Flow Requirements:
F= 7188 L/min.         F = F 3  + F 4 (with reduction and surcharge factors) 
F= 7000 L/min.         (nearest 1000 L/min.) (2,000 L/min. < F < 45,000 L/min.)
F= 1849 US GPM
F= 120 L/s

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection

For fire-resistive buildings with 1-hour fire rating, the area shall be the total area of the 
largest floor plus 25% of the two adjoining floors.
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Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation

FIRE FLOW CALCULATIONS - A2

1) Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
Select 0.6 Fire-resistive Construction

Effective Area:

Largest Floor 2120.8 m2

Adjacent Floor 2120.8 m2

Adjacent Floor 1772.5 m2

Total Floor Area, A = 3094.13 m2 F1 = 7342 L/min
F1 = 7000 (nearest 1000 L/min.)

Reduction and Surcharge Factors:

2) Assessment of Contents Fire Hazard:
-25% Non-Combustible
-15% Limited Combustible

0% Combustible
15% Free Burning

Select 25% Rapid Burning Reduction (2) = 1050 L/min
F2 = 8050 L/min

3) Sprinkler Reduction System:
50% Reduction for Automatic Sprinkler System per NFPA 13

Reduction (3) = -4025 L/min
F3 = 4025 L/min

4) Fire Separation Charge
Separation Building Face Quantity Charge

0 to 3m 25%
3.1 to 10m 20%
10.1m to 20m E,S 2 15%
20.1m to 30m W 1 10%
30.1m to 45m 5%

Surcharge Factor (4) 40% F4 = F2 x Surcharge Factor
F4 = 3220 L/min

5) Fire Flow Requirements:
F= 7245 L/min.         F = F 3  + F 4 (with reduction and surcharge factors) 
F= 7000 L/min.         (nearest 1000 L/min.) (2,000 L/min. < F < 45,000 L/min.)
F= 1849 US GPM
F= 121 L/s

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection

For fire-resistive buildings with 1-hour fire rating, the area shall be the total area of the 
largest floor plus 25% of the two adjoining floors.
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Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation

FIRE FLOW CALCULATIONS - A3

1) Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
Select 0.6 Fire-resistive Construction

Effective Area:

Largest Floor 3140.4 m2

Adjacent Floor 3140.4 m2

Adjacent Floor 2366.8 m2

Total Floor Area, A = 4517.20 m2 F1 = 8872 L/min
F1 = 9000 (nearest 1000 L/min.)

Reduction and Surcharge Factors:

2) Assessment of Contents Fire Hazard:
-25% Non-Combustible
-15% Limited Combustible

0% Combustible
15% Free Burning

Select 25% Rapid Burning Reduction (2) = 1350 L/min
F2 = 10350 L/min

3) Sprinkler Reduction System:
50% Reduction for Automatic Sprinkler System per NFPA 13

Reduction (3) = -5175 L/min
F3 = 5175 L/min

4) Fire Separation Charge
Separation Building Face Quantity Charge

0 to 3m 25%
3.1 to 10m 20%
10.1m to 20m W,S 2 15%
20.1m to 30m 10%
30.1m to 45m N 1 5%

Surcharge Factor (4) 35% F4 = F2 x Surcharge Factor
F4 = 3623 L/min

5) Fire Flow Requirements:
F= 8798 L/min.         F = F 3  + F 4 (with reduction and surcharge factors) 
F= 9000 L/min.         (nearest 1000 L/min.) (2,000 L/min. < F < 45,000 L/min.)
F= 2378 US GPM
F= 147 L/s

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection

For fire-resistive buildings with 1-hour fire rating, the area shall be the total area of the 
largest floor plus 25% of the two adjoining floors.
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Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation

FIRE FLOW CALCULATIONS - A4

1) Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
Select 0.6 Fire-resistive Construction

Effective Area:

Largest Floor 2605.5 m2

Adjacent Floor 2605.5 m2

Adjacent Floor 2163.3 m2

Total Floor Area, A = 3797.70 m2 F1 = 8135 L/min
F1 = 8000 (nearest 1000 L/min.)

Reduction and Surcharge Factors:

2) Assessment of Contents Fire Hazard:
-25% Non-Combustible
-15% Limited Combustible

0% Combustible
15% Free Burning

Select 25% Rapid Burning Reduction (2) = 1200 L/min
F2 = 9200 L/min

3) Sprinkler Reduction System:
50% Reduction for Automatic Sprinkler System per NFPA 13

Reduction (3) = -4600 L/min
F3 = 4600 L/min

4) Fire Separation Charge
Separation Building Face Quantity Charge

0 to 3m 25%
3.1 to 10m W 1 20%
10.1m to 20m W 1 15%
20.1m to 30m E 1 10%
30.1m to 45m S 1 5%

Surcharge Factor (4) 50% F4 = F2 x Surcharge Factor
F4 = 4600 L/min

5) Fire Flow Requirements:
F= 9200 L/min.         F = F 3  + F 4 (with reduction and surcharge factors) 
F= 9000 L/min.         (nearest 1000 L/min.) (2,000 L/min. < F < 45,000 L/min.)
F= 2378 US GPM
F= 153 L/s

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection

For fire-resistive buildings with 1-hour fire rating, the area shall be the total area of the 
largest floor plus 25% of the two adjoining floors.
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FIRE FLOW CALCULATIONS - BLOCK B SUMMARY

Building Fire Flow (L/s)
B1 173 <- Worst Case
B2 163

Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation
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Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation

FIRE FLOW CALCULATIONS - B1

1) Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
Select 0.6 Fire-resistive Construction

Effective Area:

Largest Floor 3554.7 m2

Adjacent Floor 3554.7 m2

Adjacent Floor 2643.1 m2

Total Floor Area, A = 5104.15 m2 F1 = 9431 L/min
F1 = 9000 (nearest 1000 L/min.)

Reduction and Surcharge Factors:

2) Assessment of Contents Fire Hazard:
-25% Non-Combustible
-15% Limited Combustible

0% Combustible
15% Free Burning

Select 25% Rapid Burning Reduction (2) = 1350 L/min
F2 = 10350 L/min

3) Sprinkler Reduction System:
50% Reduction for Automatic Sprinkler System per NFPA 13

Reduction (3) = -5175 L/min
F3 = 5175 L/min

4) Fire Separation Charge
Separation Building Face Quantity Charge

0 to 3m 25%
3.1 to 10m S 1 20%
10.1m to 20m N 1 15%
20.1m to 30m E 1 10%
30.1m to 45m W 1 5%

Surcharge Factor (4) 50% F4 = F2 x Surcharge Factor
F4 = 5175 L/min

5) Fire Flow Requirements:
F= 10350 L/min.         F = F 3  + F 4 (with reduction and surcharge factors) 
F= 10000 L/min.         (nearest 1000 L/min.) (2,000 L/min. < F < 45,000 L/min.)
F= 2642 US GPM
F= 173 L/s

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection

For fire-resistive buildings with 1-hour fire rating, the area shall be the total area of the 
largest floor plus 25% of the two adjoining floors.
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Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation

FIRE FLOW CALCULATIONS - B2

1) Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
Select 0.6 Fire-resistive Construction

Effective Area:

Largest Floor 3741.1 m2

Adjacent Floor 3741.1 m2

Adjacent Floor 3076.9 m2

Total Floor Area, A = 5445.60 m2 F1 = 9741 L/min
F1 = 10000 (nearest 1000 L/min.)

Reduction and Surcharge Factors:

2) Assessment of Contents Fire Hazard:
-25% Non-Combustible
-15% Limited Combustible

0% Combustible
15% Free Burning

Select 25% Rapid Burning Reduction (2) = 1500 L/min
F2 = 11500 L/min

3) Sprinkler Reduction System:
50% Reduction for Automatic Sprinkler System per NFPA 13

Reduction (3) = -5750 L/min
F3 = 5750 L/min

4) Fire Separation Charge
Separation Building Face Quantity Charge

0 to 3m 25%
3.1 to 10m N 1 20%
10.1m to 20m 15%
20.1m to 30m E 1 10%
30.1m to 45m W 1 5%

Surcharge Factor (4) 35% F4 = F2 x Surcharge Factor
F4 = 4025 L/min

5) Fire Flow Requirements:
F= 9775 L/min.         F = F 3  + F 4 (with reduction and surcharge factors) 
F= 10000 L/min.         (nearest 1000 L/min.) (2,000 L/min. < F < 45,000 L/min.)
F= 2642 US GPM
F= 163 L/s

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection

For fire-resistive buildings with 1-hour fire rating, the area shall be the total area of the 
largest floor plus 25% of the two adjoining floors.
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FIRE FLOW CALCULATIONS - BLOCK C SUMMARY

Building Fire Flow (L/s)
C 153 <- Worst Case

FIRE FLOW CALCULATIONS - C

1) Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
Select 0.6 Fire-resistive Construction

Effective Area:

Largest Floor 4432.9 m2

Adjacent Floor 4432.9 m2

Adjacent Floor 2626 m2

Total Floor Area, A = 6197.63 m2 F1 = 10392 L/min
F1 = 10000 (nearest 1000 L/min.)

Reduction and Surcharge Factors:

2) Assessment of Contents Fire Hazard:
-25% Non-Combustible
-15% Limited Combustible

0% Combustible
15% Free Burning

Select 25% Rapid Burning Reduction (2) = 1500 L/min
F2 = 11500 L/min

3) Sprinkler Reduction System:
50% Reduction for Automatic Sprinkler System per NFPA 13

Reduction (3) = -5750 L/min
F3 = 5750 L/min

4) Fire Separation Charge
Separation Building Face Quantity Charge

0 to 3m 25%
3.1 to 10m 20%
10.1m to 20m 15%
20.1m to 30m S,E 2 10%
30.1m to 45m N,W 2 5%

Surcharge Factor (4) 30% F4 = F2 x Surcharge Factor
F4 = 3450 L/min

5) Fire Flow Requirements:
F= 9200 L/min.         F = F 3  + F 4 (with reduction and surcharge factors) 
F= 9000 L/min.         (nearest 1000 L/min.) (2,000 L/min. < F < 45,000 L/min.)
F= 2378 US GPM
F= 153 L/s

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection

For fire-resistive buildings with 1-hour fire rating, the area shall be the total area of the 
largest floor plus 25% of the two adjoining floors.

Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation
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FIRE FLOW CALCULATIONS - BLOCK D SUMMARY

Building Fire Flow (L/s)
D1 134
D2 134
D3 161 <- Worst Case

Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020
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F.F.
2150 Lake Shore Boulevard See Appendix B
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Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation

FIRE FLOW CALCULATIONS - D1

1) Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
Select 0.6 Fire-resistive Construction

Effective Area:

Largest Floor 4415.5 m2

Adjacent Floor 3943 m2

Adjacent Floor 3452 m2

Total Floor Area, A = 6264.25 m2 F1 = 10447 L/min
F1 = 10000 (nearest 1000 L/min.)

Reduction and Surcharge Factors:

2) Assessment of Contents Fire Hazard:
-25% Non-Combustible
-15% Limited Combustible

0% Combustible
15% Free Burning

Select 25% Rapid Burning Reduction (2) = 1500 L/min
F2 = 11500 L/min

3) Sprinkler Reduction System:
50% Reduction for Automatic Sprinkler System per NFPA 13

Reduction (3) = -5750 L/min
F3 = 5750 L/min

4) Fire Separation Charge
Separation Building Face Quantity Charge

0 to 3m 25%
3.1 to 10m 20%
10.1m to 20m 15%
20.1m to 30m E 1 10%
30.1m to 45m S,W 2 5%

Surcharge Factor (4) 20% F4 = F2 x Surcharge Factor
F4 = 2300 L/min

5) Fire Flow Requirements:
F= 8050 L/min.         F = F 3  + F 4 (with reduction and surcharge factors) 
F= 8000 L/min.         (nearest 1000 L/min.) (2,000 L/min. < F < 45,000 L/min.)
F= 2113 US GPM
F= 134 L/s

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection

For fire-resistive buildings with 1-hour fire rating, the area shall be the total area of the 
largest floor plus 25% of the two adjoining floors.
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Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation

FIRE FLOW CALCULATIONS - D2

1) Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
Select 0.6 Fire-resistive Construction

Effective Area:

Largest Floor 4387.3 m2

Adjacent Floor 3201.1 m2

Adjacent Floor 3201.1 m2

Total Floor Area, A = 5987.85 m2 F1 = 10214 L/min
F1 = 10000 (nearest 1000 L/min.)

Reduction and Surcharge Factors:

2) Assessment of Contents Fire Hazard:
-25% Non-Combustible
-15% Limited Combustible

0% Combustible
15% Free Burning

Select 25% Rapid Burning Reduction (2) = 1500 L/min
F2 = 11500 L/min

3) Sprinkler Reduction System:
50% Reduction for Automatic Sprinkler System per NFPA 13

Reduction (3) = -5750 L/min
F3 = 5750 L/min

4) Fire Separation Charge
Separation Building Face Quantity Charge

0 to 3m 25%
3.1 to 10m 20%
10.1m to 20m 15%
20.1m to 30m E 1 10%
30.1m to 45m W,S 2 5%

Surcharge Factor (4) 20% F4 = F2 x Surcharge Factor
F4 = 2300 L/min

5) Fire Flow Requirements:
F= 8050 L/min.         F = F 3  + F 4 (with reduction and surcharge factors) 
F= 8000 L/min.         (nearest 1000 L/min.) (2,000 L/min. < F < 45,000 L/min.)
F= 2113 US GPM
F= 134 L/s

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection

For fire-resistive buildings with 1-hour fire rating, the area shall be the total area of the 
largest floor plus 25% of the two adjoining floors.

C:\Users\Colleen.Gammie\Desktop\
2150 Lake Shore Boulevard_Water Demand Calculations.xlsx : FUS D

Page 29 of 34
Printed 4/23/2020  Time 4:00 PM



Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation

FIRE FLOW CALCULATIONS - D3

1) Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
Select 0.6 Fire-resistive Construction

Effective Area:

Largest Floor 5350.6 m2

Adjacent Floor 5350.6 m2

Adjacent Floor 3994.9 m2

Total Floor Area, A = 7686.98 m2 F1 = 11573 L/min
F1 = 12000 (nearest 1000 L/min.)

Reduction and Surcharge Factors:

2) Assessment of Contents Fire Hazard:
-25% Non-Combustible
-15% Limited Combustible

0% Combustible
15% Free Burning

Select 25% Rapid Burning Reduction (2) = 1800 L/min
F2 = 13800 L/min

3) Sprinkler Reduction System:
50% Reduction for Automatic Sprinkler System per NFPA 13

Reduction (3) = -6900 L/min
F3 = 6900 L/min

4) Fire Separation Charge
Separation Building Face Quantity Charge

0 to 3m 25%
3.1 to 10m 20%
10.1m to 20m 15%
20.1m to 30m W,S 2 10%
30.1m to 45m 5%

Surcharge Factor (4) 20% F4 = F2 x Surcharge Factor
F4 = 2760 L/min

5) Fire Flow Requirements:
F= 9660 L/min.         F = F 3  + F 4 (with reduction and surcharge factors) 
F= 10000 L/min.         (nearest 1000 L/min.) (2,000 L/min. < F < 45,000 L/min.)
F= 2642 US GPM
F= 161 L/s

For fire-resistive buildings with 1-hour fire rating, the area shall be the total area of the 
largest floor plus 25% of the two adjoining floors.

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection
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FIRE FLOW CALCULATIONS - BLOCK E SUMMARY

Building Fire Flow (L/s)
E 163 <- Worst Case

FIRE FLOW CALCULATIONS - E

1) Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
Select 0.6 Fire-resistive Construction

Effective Area:

Largest Floor 4114.3 m2

Adjacent Floor 4114.3 m2

Adjacent Floor 3757.1 m2

Total Floor Area, A = 6082.15 m2 F1 = 10294 L/min
F1 = 10000 (nearest 1000 L/min.)

Reduction and Surcharge Factors:

2) Assessment of Contents Fire Hazard:
-25% Non-Combustible
-15% Limited Combustible

0% Combustible
15% Free Burning

Select 25% Rapid Burning Reduction (2) = 1500 L/min
F2 = 11500 L/min

3) Sprinkler Reduction System:
50% Reduction for Automatic Sprinkler System per NFPA 13

Reduction (3) = -5750 L/min
F3 = 5750 L/min

4) Fire Separation Charge
Separation Building Face Quantity Charge

0 to 3m 25%
3.1 to 10m 20%
10.1m to 20m 15%
20.1m to 30m N,W,E 3 10%
30.1m to 45m S 1 5%

Surcharge Factor (4) 35% F4 = F2 x Surcharge Factor
F4 = 4025 L/min

5) Fire Flow Requirements:
F= 9775 L/min.         F = F 3  + F 4 (with reduction and surcharge factors) 
F= 10000 L/min.         (nearest 1000 L/min.) (2,000 L/min. < F < 45,000 L/min.)
F= 2642 US GPM
F= 163 L/s

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection

For fire-resistive buildings with 1-hour fire rating, the area shall be the total area of the 
largest floor plus 25% of the two adjoining floors.

Fire Protection Requirements

First Capital Realty

C.G. 01/05/2020

264635

F.F.
2150 Lake Shore Boulevard See Appendix B

City of Toronto
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FIRE FLOW CALCULATIONS - BLOCK F SUMMARY

Building Fire Flow (L/s)
F 100 <- Worst Case

FIRE FLOW CALCULATIONS - F

1) Fire Flow Formula:
where
F = Required Fire Flow (L/min.)
A = Effective Area (m2)
C = Construction Type Coeffecient

1.5 Wood Frame
1 Ordinary Construction

0.8 Non-combustible Construction 
Select 0.6 Fire-resistive Construction

Effective Area:

Largest Floor 2753.8 m2

Adjacent Floor 2753.8 m2

Adjacent Floor 2753.8 m2

Total Floor Area, A = 4130.70 m2 F1 = 8484 L/min
F1 = 8000 (nearest 1000 L/min.)

Reduction and Surcharge Factors:

2) Assessment of Contents Fire Hazard:
-25% Non-Combustible
-15% Limited Combustible

0% Combustible
15% Free Burning

Select 25% Rapid Burning Reduction (2) = 1200 L/min
F2 = 9200 L/min

3) Sprinkler Reduction System:
50% Reduction for Automatic Sprinkler System per NFPA 13

Reduction (3) = -4600 L/min
F3 = 4600 L/min

4) Fire Separation Charge
Separation Building Face Quantity Charge

0 to 3m 25%
3.1 to 10m 20%
10.1m to 20m 15%
20.1m to 30m W 1 10%
30.1m to 45m S 1 5%

Surcharge Factor (4) 15% F4 = F2 x Surcharge Factor
F4 = 1380 L/min

5) Fire Flow Requirements:
F= 5980 L/min.         F = F 3  + F 4 (with reduction and surcharge factors) 
F= 6000 L/min.         (nearest 1000 L/min.) (2,000 L/min. < F < 45,000 L/min.)
F= 1585 US GPM
F= 100 L/s

Fire Underwriters Survey (FUS)               
Water Supply for Public Fire Protection

For fire-resistive buildings with 1-hour fire rating, the area shall be the total area of the 
largest floor plus 25% of the two adjoining floors.

Fire Protection Requirements

First Capital Realty
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2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Sheet No. Rev.

Calculation

C:\Users\Colleen.Gammie\Desktop\
2150 Lake Shore Boulevard_Water Demand Calculations.xlsx : FUS F

Page 32 of 34
Printed 4/23/2020  Time 4:00 PM



  

FCR (Park Lawn) LP and CPPIB Park Lawn Canada Inc. 2150 Lake Shore 
Functional Servicing Report 

 

  | Issue 1 | May 13th, 2020 | Arup Canada Inc. 
\\GLOBAL.ARUP.COM\LONDON\ILG\JOBS\260000\264635-XX TORONTO LAKE SHORE DETAILED STAGE\INTERNAL (WIP)\4-20 CX_CIVIL\RP_REPORTS\ZBA\FSR\2150 LAKE 
SHORE_FUNCTIONAL SERVICING REPORT.DOCX 

 
 

Appendix E 

Water Modelling Output 
 

  



Scenario 0 - Existing ADD

Figure 1 - Resultant Pressure Head (m)



  Page 1                                           4/26/2020 11:29:08 PM 
  ********************************************************************** 
  *                             E P A N E T                            * 
  *                     Hydraulic and Water Quality                    * 
  *                     Analysis for Pipe Networks                     * 
  *                           Version 2.0                              * 
  ********************************************************************** 
   
  Input File: LS_WM_Base Demand_Existing.inp 
   
  Existing Water Demand based on Consmption data as provided by CoT 
   
  Link - Node Table: 

  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  LN2005330      WJ2004634      WJ2004633            21.3       300 
  LN2447328      Dummy-1        WJ50745           462.127       200 
  LN2005337      WJ2002897      WJ2002898               3       300 
  LN2006159      WJ50761        WJ2002906           361.4       300 

  LN50930        WJ2002914      WJ50762              86.4       300 
  LN2447196      WJ50747        WJ50749             300.3       300 
  LN2005301      WJ2004623      WJ2002890            19.5       300 
  LN2006612      WJ2004939      WJ2400326            45.8       150 
  LN2005338      WJ2002901      WJ2002898           106.9       300 
  LN52048        WJ51759        WJ51765              93.5       300 
  LN2005340      WJ2002900      WJ2002901               3       150 
  LN2447019      WJ2002906      WJ2002901             554       300 
  LN50926        WJ50749        WJ2002914            49.8       300 
  LN50933        WJ50755        WJ50749              21.2       200 
  LN50918        WJ50746        WJ50755             305.2       200 
  LN4048059      WJ2002889      WJ20005              21.8       300 
  LN2446937      WJ2002889      WJ2400446           126.4       300 
  LN58454        WJ58484        WJ2004937            92.5       150 
  LN52047        WJ51759        WJ51762              94.1       300 
  LN52040        WJ51758        WJ51759            91.547       300 
  LN2446987      WJ2004633      WJ2400081           396.4       300 

  LN2446981      WJ2002896      WJ58484             477.3       150 
  LN2447335      WJ2400283      Dummy-2           505.846       300 
  LN2446950      WJ2400446      WJ2400391            93.5       200 
  LN2447275      WJ2400446      WJ2400401           214.5       300 
  LN2006609      WJ2004937      WJ2004938            24.4       150 
  LN52039        WJ51759        WJ51760              20.2       300 
  LN50915        WJ50746        WJ50747              10.1       200 
  LN2400279      WJ2400289      WJ2400283          15.257       300 
  LN2006180      WJ2002904      WJ2002905            12.3       300 
  LN2005304      WJ2002891      WJ2005457          60.966       200 
  LN4048060      WJ2400325      WJ20005              38.9       150 
  LN52059        WJ51776        WJ2400401           292.4       300 
  LN2447317      WJ2400287      WJ51765               465       300 
  LN2447002      WJ2002899      WJ2002900            14.5       150 
  LN50919        WJ50757        WJ50758               2.8       200 
  LN2400324      WJ2400401      WJ2400402         146.849       300 

Scenario 0 - Existing ADD



  Page 2    Existing Water Demand based on Consmption data as provided by 
CoT 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  LN4048079      WJ2400402      WJ2002889         152.105       300 
  LN52057        WJ51762        WJ51776              83.4       300 
  LN52051        WJ51765        WJ51776             100.2       300 
  LN2400276      WJ2400287      WJ53923              30.6       150 
  LN2447230      WJ53923        WJ2400290           446.3       150 
  LN2446900      WJ2004938      WJ2004939            16.8       150 

  LN2446917      WJ2002890      WJ2002891            82.8       200 
  LN2446924      WJ20005        WJ2002890            27.5       300 
  LN50927        WJ2400283      WJ50747              20.6       300 
  LN50916        WJ50745        WJ50746              11.3       200 
  LN2400277      WJ2400289      WJ2400287          95.108       300 
  LN2446997      WJ2002896      WJ2002897            14.2       200 
  LN50928        WJ50762        WJ50761             171.3       300 
  LN2446909      WJ2400326      WJ2400325            54.9       150 

  LN2446992      WJ2002898      WJ2004634            52.3       300 
  LN2453937      WJ2400081      WJ2004623           202.3       300 
  LN50920        WJ50755        WJ50757              50.2       200 
  LN50922        WJ50757        WJ2002914            22.1       200 
  LN2448313      WJ2004681      WJ50762              97.1       300 
  LN2447017      WJ2002906      WJ2002905            25.3       300 
  C3             WJ2002899      WJ2002895            41.5       200 
  C4             WJ2002895      WJ2002896              65       200 
  C11            WJ50755        G1                     93       150 
  C12            WJ50758        G2                     95       150 
  C13            WJ50761        G3                    103       150 
  C14            G3             G4                    155       150 
  C15            G3             G5                   96.5       150 
  C16            WJ2400401      O1                   30.5       150 
  C17            WJ2400402      O2                 44.568       150 
  C18            O3             O7                   19.6       150 
  C19            WJ51762        O4                 72.354       150 

  C20            O8             O5                  30.82       150 
  C21            WJ2400287      O6                  49.41       150 
  C22            WJ51758        O7                259.273       300 
  C23            O7             WJ2400402          219.96       300 
  C24            WJ2400289      O8                 229.82       300 
  C25            O8             WJ51758            185.97       300 
  C27            WJ2400401      B2                  45.75       150 
  C26            WJ2400402      B1                  37.41       150 
  1              1              WJ50747             32.62       150 
  P1             R4             Dummy-1              #N/A      #N/A Pump 
  P3             R1             WJ2002904            #N/A      #N/A Pump 
  P2             R3             Dummy-2              #N/A      #N/A Pump 
  P5             R5             WJ2005457            #N/A      #N/A Pump 
   
 

  

Scenario 0 - Existing ADD



  Page 3    Existing Water Demand based on Consmption data as provided by 
CoT 
  Energy Usage: 
  ---------------------------------------------------------------------- 
                    Usage   Avg.     Kw-hr      Avg.      Peak      Cost 
  Pump             Factor Effic.     /m3        Kw        Kw      /day 
  ---------------------------------------------------------------------- 
  P1                 0.00   0.00      0.00      0.00      0.00      0.00 
  P3               100.00  75.00      0.20     22.38     22.39      0.00 
  P2                 0.00   0.00      0.00      0.00      0.00      0.00 
  P5               100.00  75.00      0.40      3.29      3.29      0.00 
  ---------------------------------------------------------------------- 
                                                Demand Charge:      0.00 

                                                Total Cost:         0.00 
   
  Node Results: 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2002891             0.00    145.36     67.96      0.00 

  O8                    0.00    140.77     65.25      0.00 
  O7                    0.00    140.77     57.77      0.00 
  O3                    2.09    140.76     57.76      0.00 
  O5                    0.54    140.77     65.25      0.00 
  O6                    0.00    140.78     63.38      0.00 
  O4                    3.18    140.73     61.53      0.00 
  O2                    2.09    140.76     66.78      0.00 
  O1                    2.09    140.76     67.15      0.00 
  G5                    0.00    140.87     59.17      0.00 
  G4                    2.22    140.83     59.13      0.00 
  G3                    0.00    140.87     59.17      0.00 
  G2                    0.06    140.83     59.13      0.00 
  G1                    0.00    140.83     59.13      0.00 
  Dummy-2               0.00    140.78     62.78      0.00 
  Dummy-1               0.00    140.78     62.78      0.00 
  WJ50758               0.00    140.83     59.13      0.00 
  WJ50762               0.00    140.86     59.16      0.00 

  WJ2004681             0.00    140.86     64.03      0.00 
  WJ50761               0.00    140.90     59.20      0.00 
  WJ2002899             0.00    140.89     55.39      0.00 
  WJ2002905             0.00    141.05     50.21      0.00 
  WJ2002904             0.00    141.06     50.38      0.00 
  WJ2002906             2.22    141.02     50.60      0.00 
  WJ2400290             0.00    140.78     67.53      0.00 
  WJ51776               0.00    140.77     61.57      0.00 
  WJ51765               1.09    140.77     65.07      0.00 
  WJ51762               0.00    140.77     61.57      0.00 
  WJ51759               0.00    140.77     61.77      0.00 
  WJ51760               0.54    140.77     62.07      0.00 
  WJ51758               0.54    140.77     57.77      0.00 
  WJ2400287             0.00    140.78     63.38      0.00 
  WJ53923               0.00    140.78     64.47      0.00 
  WJ2400289             0.54    140.78     65.26      0.00 

Scenario 0 - Existing ADD

DUMMY NODE AT RESERVOIR
(APPLIES TO ALL SCENARIOS)



  Page 4    Existing Water Demand based on Consmption data as provided by 
CoT 
  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2400283             0.00    140.78     65.41      0.00 
  WJ50747               0.01    140.78     65.08      0.00 
  WJ50746               0.00    140.78     65.08      0.00 
  WJ50745               0.06    140.78     65.08      0.00 
  WJ50749               0.00    140.83     59.13      0.00 
  WJ50755               0.00    140.83     59.13      0.00 

  WJ2002914             0.00    140.83     60.51      0.00 
  WJ50757               0.00    140.83     59.13      0.00 
  WJ2002890             0.00    140.78     64.65      0.00 
  WJ2004623             0.00    140.78     64.27      0.00 
  WJ20005               0.00    140.78     64.58      0.00 
  WJ2002889             0.61    140.77     65.77      0.00 
  WJ2400325             0.00    140.78     63.92      0.00 
  WJ2400326             0.00    140.79     63.94      0.00 

  WJ2400401             0.00    140.77     67.15      0.00 
  WJ2004939             0.00    140.80     65.40      0.00 
  WJ2004938             0.00    140.80     65.54      0.00 
  WJ2400402             0.00    140.77     66.79      0.00 
  WJ2004937             0.00    140.80     65.11      0.00 
  WJ2400081             0.00    140.81     65.93      0.00 
  WJ58484               0.00    140.81     65.12      0.00 
  WJ2004633             0.00    140.87     56.90      0.00 
  WJ2004634             0.00    140.87     56.97      0.00 
  WJ2002898             0.00    140.88     56.31      0.00 
  WJ2002897             0.00    140.88     56.31      0.00 
  WJ2002896             0.00    140.88     56.39      0.00 
  WJ2002895             0.00    140.88     55.93      0.00 
  WJ2002901             1.00    140.89     55.62      0.00 
  WJ2002900             0.39    140.89     55.64      0.00 
  WJ2400391             2.29    140.76     66.02      0.00 
  WJ2005457             2.29    149.94     72.54      0.00 

  WJ2400446             2.90    140.77     66.03      0.00 
  B1                    0.61    140.77     66.77      0.00 
  B2                    0.61    140.76     66.76      0.00 
  1                     4.87    140.75     65.05      0.00 
  R1                  -30.55     85.00      0.00      0.00 Reservoir 
  R3                    0.00    200.00      0.00      0.00 Reservoir 
  R4                    0.00    200.00      0.00      0.00 Reservoir 
  R5                   -2.29     40.00      0.00      0.00 Reservoir 
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  Page 5    Existing Water Demand based on Consmption data as provided by 
CoT 
  Link Results: 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  LN2005330             9.81      0.14      0.14      Open 
  LN2447328             0.00      0.00      0.00      Open 
  LN2005337             0.77      0.01      0.00      Open 
  LN2006159            15.58      0.22      0.33      Open 
  LN50930              13.36      0.19      0.25      Open 
  LN2447196             9.96      0.14      0.15      Open 

  LN2005301             9.81      0.14      0.14      Open 
  LN2006612             1.55      0.09      0.14      Open 
  LN2005338             9.04      0.13      0.12      Open 
  LN52048               0.69      0.01      0.00      Open 
  LN2005340             2.71      0.15      0.38      Open 
  LN2447019            12.75      0.18      0.23      Open 
  LN50926              10.38      0.15      0.16      Open 
  LN50933               0.42      0.01      0.00      Open 

  LN50918               3.34      0.11      0.14      Open 
  LN4048059            11.36      0.16      0.19      Open 
  LN2446937             5.76      0.08      0.05      Open 
  LN58454               1.55      0.09      0.14      Open 
  LN52047               2.02      0.03      0.01      Open 
  LN52040               1.87      0.03      0.01      Open 
  LN2446987             9.81      0.14      0.14      Open 
  LN2446981             1.55      0.09      0.14      Open 
  LN2447335             0.00      0.00      0.00      Open 
  LN2446950             2.29      0.07      0.07      Open 
  LN2447275             0.57      0.01      0.00      Open 
  LN2006609             1.55      0.09      0.14      Open 
  LN52039               0.54      0.01      0.00      Open 
  LN50915               3.28      0.10      0.13      Open 
  LN2400279             8.36      0.12      0.11      Open 
  LN2006180            30.55      0.43      1.16      Open 
  LN2005304             0.00      0.00      0.00    Closed 

  LN4048060             1.55      0.09      0.14      Open 
  LN52059               0.59      0.01      0.00      Open 
  LN2447317             3.53      0.05      0.02      Open 
  LN2447002             2.32      0.13      0.29      Open 
  LN50919               0.06      0.00      0.00      Open 
  LN2400324             1.54      0.02      0.00      Open 
  LN4048079             4.99      0.07      0.04      Open 
  LN52057               1.16      0.02      0.00      Open 
  LN52051               1.75      0.02      0.01      Open 
  LN2400276             0.00      0.00      0.00      Open 
  LN2447230             0.00      0.00      0.00      Open 
  LN2446900             1.55      0.09      0.14      Open 
  LN2446917             0.00      0.00      0.00    Closed 
  LN2446924             9.81      0.14      0.14      Open 
  LN50927               8.36      0.12      0.11      Open 
  LN50916               0.06      0.00      0.00      Open 
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  Page 6    Existing Water Demand based on Consmption data as provided by 
CoT 
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  LN2400277             3.53      0.05      0.02      Open 
  LN2446997             0.77      0.02      0.01      Open 
  LN50928              13.36      0.19      0.25      Open 
  LN2446909             1.55      0.09      0.14      Open 
  LN2446992             9.81      0.14      0.14      Open 
  LN2453937             9.81      0.14      0.14      Open 

  LN50920               2.92      0.09      0.11      Open 
  LN50922               2.98      0.09      0.11      Open 
  LN2448313             0.00      0.00      0.00      Open 
  LN2447017            30.55      0.43      1.16      Open 
  C3                    2.32      0.07      0.07      Open 
  C4                    2.32      0.07      0.07      Open 
  C11                   0.00      0.00      0.00      Open 
  C12                   0.06      0.00      0.00      Open 

  C13                   2.22      0.13      0.26      Open 
  C14                   2.22      0.13      0.26      Open 
  C15                   0.00      0.00      0.00      Open 
  C16                   2.09      0.12      0.24      Open 
  C17                   2.09      0.12      0.24      Open 
  C18                   2.09      0.12      0.24      Open 
  C19                   3.18      0.18      0.52      Open 
  C20                   0.54      0.03      0.02      Open 
  C21                   0.00      0.00      0.00      Open 
  C22                   1.34      0.02      0.00      Open 
  C23                   0.75      0.01      0.00      Open 
  C24                   4.29      0.06      0.03      Open 
  C25                   3.75      0.05      0.02      Open 
  C27                   0.61      0.03      0.02      Open 
  C26                   0.61      0.03      0.02      Open 
  1                     4.87      0.28      1.13      Open 
  P1                    0.00      0.00      0.00    Closed Pump 

  P3                   30.55      0.00    -56.06      Open Pump 
  P2                    0.00      0.00      0.00    Closed Pump 
  P5                    2.29      0.00   -109.94      Open Pump 
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Figure 2 - Resultant Pressure Head (m)
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  ********************************************************************** 
  *                             E P A N E T                            * 
  *                     Hydraulic and Water Quality                    * 
  *                     Analysis for Pipe Networks                     * 
  *                           Version 2.0                              * 
  ********************************************************************** 
   
  Input File: LS_WM_1.inp 
   
   
   
  Link - Node Table: 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  LN2005330      WJ2004634      WJ2004633          21.343       300 
  LN2447328      Dummy-1        WJ50745           462.132       200 
  LN2005337      WJ2002897      WJ2002898           3.025       300 
  LN2006159      WJ50761        WJ2002906         361.434       300 
  LN50930        WJ2002914      D1-1                8.686       300 
  C130           WJ50747        J17                34.482       300 
  LN2005301      WJ2004623      WJ2002890           19.51       300 
  LN2006612      WJ2004939      WJ2400326          45.841       150 
  LN2005338      WJ2002901      WJ2002898          106.93       300 
  LN52048        WJ51759        WJ51765            93.531       300 
  LN2005340      WJ2002900      WJ2002901           3.045       150 
  LN2447019      WJ2002906      WJ2002901         554.079       300 
  LN50926        WJ50749        WJ2002914          49.806       300 
  LN50933        WJ50755        WJ50749            21.248       200 
  LN50918        WJ50746        WJ50755           305.232       200 
  LN4048059      WJ2002889      WJ20005            21.753       300 
  LN2446937      WJ2002889      WJ2400446         126.405       300 
  LN58454        WJ58484        WJ2004937           92.47       150 
  LN52047        WJ51759        WJ51762            94.103       300 
  LN52040        WJ51758        WJ51759            91.548       300 
  LN2446987      WJ2004633      WJ2400081          396.45       300 
  LN2446981      WJ2002896      WJ58484            384.86       150 
  LN2447335      WJ2400283      Dummy-2           505.851       300 
  LN2446950      WJ2400446      WJ2400391          93.517       200 
  LN2447275      WJ2400446      WJ2400401         214.556       300 
  LN2006609      WJ2004937      WJ2004938          24.383       150 
  LN52039        WJ51759        WJ51760            20.162       300 
  LN50915        WJ50746        WJ50747            10.092       200 
  LN2400279      WJ2400289      WJ2400283          15.257       300 
  LN2006180      WJ2002904      WJ2002905          12.281       300 
  LN2005304      WJ2002891      WJ2005457          60.966       200 
  LN4048060      WJ2400325      WJ20005              38.9       150 
  LN52059        WJ51776        WJ2400401         292.409       300 
  LN2447317      WJ2400287      WJ51765           465.017       300 
  LN2447002      WJ2002899      WJ2002900          14.488       150 
  LN50919        WJ50757        WJ50758             2.801       200 
  LN2400324      WJ2400401      WJ2400402         146.849       300 
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  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  LN4048079      WJ2400402      WJ2002889         152.105       300 
  LN52057        WJ51762        WJ51776            83.414       300 
  LN52051        WJ51765        WJ51776           100.252       300 
  LN2400276      WJ2400287      WJ53923            30.567       150 
  LN2447230      WJ53923        WJ2400290         446.308       150 
  LN2446900      WJ2004938      WJ2004939          16.763       150 
  LN2446917      WJ2002890      WJ2002891          82.816       200 
  LN2446924      WJ20005        WJ2002890          27.534       300 
  LN50927        WJ2400283      WJ50747            20.647       300 
  LN50916        WJ50745        WJ50746            11.346       200 
  LN2400277      WJ2400289      WJ2400287          95.108       300 
  LN2446997      WJ2002896      WJ2002897          14.199       200 
  LN50928        WJ50762        WJ50761           171.281       300 
  LN2446909      WJ2400326      WJ2400325           54.87       150 
  LN2446992      WJ2002898      WJ2004634          52.335       300 
  LN2453937      WJ2400081      WJ2004623          202.35       300 
  LN50920        WJ50755        WJ50757            50.199       200 
  LN50922        WJ50757        WJ2002914          22.084       200 
  LN2448313      WJ2004681      WJ50762            97.151       300 
  LN2447017      WJ2002906      WJ2002905          25.364       300 
  C3             WJ2002899      WJ2002895          41.548       200 
  C4             WJ2002895      WJ2002896          65.326       200 
  C11            WJ50755        G1                  96.33       150 
  C12            WJ50758        G2                 95.294       150 
  C13            WJ50761        G3                103.151       150 
  C14            G3             G4                155.202       150 
  C15            G3             G5                 96.418       150 
  C16            WJ2400401      O1                 30.267       150 
  C17            WJ2400402      O2                 44.568       150 
  C18            O3             O7                 19.592       150 
  C19            WJ51762        O4                 72.355       150 
  C20            O8             O5                 30.818       150 
  C21            WJ2400287      O6                 49.417       150 
  C23            O7             WJ2400402         219.955       300 
  C24            WJ2400289      J25               159.916       300 
  C25            O8             J45                76.163       300 
  C27            WJ2400401      B2                  45.75       150 
  C26            WJ2400402      B1                 37.409       150 
  1              Ex-1           WJ50747            36.981       150 
  C28            D1_2FIREBLDG   J100                7.179       200 
  C29            D1-1           D1-2MAIN           26.248       300 
  C30            J100           D1-2WMBLDG         10.176       150 
  C32            D1-1           D1-SEC_FIRE_CONNECTION     9.573       
200 
  C33            J10            J6                  2.815       200 
  C34            J6             J7                  3.323       200 
  C35            J25            O8                   69.9       300 
  C36            J6             J9                  6.087       150 
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  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C37            J11            J12                 12.35       200 
  C38            J13            J19                 2.376       200 
  C39            J19            J14                 3.582       200 
  C41            J19            J16                     9       150 
  C42            J17            J18                 4.922       200 
  C43            J18            J20                 3.279       200 
  C40            J45            WJ51758           109.807       300 
  C45            J18            J22                 6.117       150 
  C46            J23            B2_SECONDFIRE      34.685       200 
  C47            J25            J23                52.535       300 
  C48            J23            HYD-W-BLVD         12.301       300 
  C49            HYD-W-BLVD     J28                34.121       300 
  C50            J28            HYD-A1             29.808       300 
  C51            HYD-A1         J30                16.173       300 
  C52            J30            HYD-A2             19.413       300 
  C53            HYD-A2         J31                10.945       300 
  C54            J31            J101               44.111       300 
  C55            J101           J33                16.014       300 
  C56            J33            J34                 15.21       300 
  C57            J34            J35                  9.88       200 
  C58            J35            Fire-A2-1           4.389       200 
  C59            HYD-W-BLVD     HYD-Blvd-west       4.273       150 
  C60            J35            DW-A2-1             10.86       150 
  C61            J34            J24                36.093       300 
  C62            J24            J26                 7.371       300 
  C63            J26            J27                31.775       300 
  C64            J27            J29                21.907       300 
  C65            J29            J32                29.017       300 
  C66            J32            J37                 9.784       300 
  C67            J37            J38                16.889       300 
  C68            J38            J39                25.879       300 
  C69            J39            J40                42.468       300 
  C70            J40            J41                10.097       300 
  C71            J41            J42                12.985       300 
  C72            J42            J43                26.626       300 
  C73            J43            J44                35.817       300 
  C74            J44            J45                55.817       300 
  C75            J42            J46                53.208       300 
  C76            J46            J47                13.265       300 
  C77            J47            J48                36.828       300 
  C78            J48            J49                 5.261       300 
  C79            J49            J97                 4.277       300 
  C80            J50            J51                15.633       300 
  C81            J51            J52                16.602       300 
  C82            J52            J15                31.451       300 
  C83            J28            A1-Fire-2           5.709       200 
  C84            HYD-A1         HYD-A1-2            5.093       150 
 

Scenario 1 - Proposed ADD + Existing ADD



  Page 4                                                                 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C85            J30            J57                 5.443       200 
  C86            J57            A1-Fire-1           3.553       200 
  C87            J57            A1-DW               6.004       150 
  C88            J64            J63                47.332       300 
  C89            J63            HYD-A2             47.197       300 
  C90            J63            J96                  7.44       150 
  C91            J31            HYD-A1-A2            3.06       150 
  C92            J101           A2-Fire-2           3.244       200 
  C93            J33            HYD-A2-2            4.604       150 
  C94            J24            HYD-Station        43.361       200 
  C95            J26            HYD-StreetB         4.626       150 
  C96            J27            J66                21.436       200 
  C97            J66            J67                 7.441       200 
  C98            J66            J68                 9.761       150 
  C99            J29            D2-Fire2           24.207       200 
  C100           J32            J70                66.384       200 
  C101           J37            HYD-A2-1            5.307       150 
  C102           J38            J72                 7.048       200 
  C103           J72            J73                 5.201       200 
  C104           J72            J74                 5.859       150 
  C105           J39            HYD-A3              5.585       150 
  C106           J40            A4-Fire2           12.434       200 
  C107           J41            HYD-A4-2            6.561       150 
  C108           J43            J78                 6.743       200 
  C109           J78            J80                 10.59       150 
  HYD-A4-1       J44            J81                 6.591       150 
  C111           J78            J79                 3.608       200 
  C112           J46            J83                 9.869       200 
  C113           J83            J84                 5.979       200 
  C114           J83            J85                  7.76       150 
  C115           J47            HYD-Park            9.173       150 
  C116           J48            J86                71.399       150 
  C117           J49            J87                66.369       200 
  C118           J98            HYD-D3-3           10.466       150 
  C119           J97            J98                 5.062       300 
  C120           J98            J99                 5.099       300 
  C121           J99            D3-Fire2           10.219       200 
  C122           J97            E1-Fire2           13.465       200 
  C123           J99            J50                 49.94       300 
  C124           J50            J91                 6.075       200 
  C125           J91            J92                 5.544       200 
  C126           J91            J93                 8.796       150 
  C127           J51            HYD-F               4.697       200 
  C128           J52            F-Fire2             7.737       200 
  C31            D1-2MAIN       J100                2.626       200 
  C129           D1-2MAIN       WJ50762             51.51       300 
  C131           J17            J13                92.928       300 
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  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C132           J13            J64                20.492       300 
  C133           J64            J11                56.711       300 
  C134           J11            J10                70.153       300 
  C135           J10            WJ50749            25.771       300 
  C22_1          WJ51758        J15                21.283       300 
  C22_2          J15            O7                237.991       300 
  P1             R4             Dummy-1              #N/A      #N/A Pump 
  P3             R1             WJ2002904            #N/A      #N/A Pump 
  P2             R3             Dummy-2              #N/A      #N/A Pump 
  P5             R5             WJ2005457            #N/A      #N/A Pump 
   
  Energy Usage: 
  ---------------------------------------------------------------------- 
                    Usage   Avg.     Kw-hr      Avg.      Peak      Cost 
  Pump             Factor Effic.     /m3        Kw        Kw      /day 
  ---------------------------------------------------------------------- 
  P1                 0.00   0.00      0.00      0.00      0.00      0.00 
  P3               100.00  75.00      0.20     49.91     49.91      0.00 
  P2                 0.00   0.00      0.00      0.00      0.00      0.00 
  P5               100.00  75.00      0.33      2.75      2.75      0.00 
  ---------------------------------------------------------------------- 
                                                Demand Charge:      0.00 
                                                Total Cost:         0.00 
   
  Node Results: 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2002891             0.00    135.84     58.44      0.00 
  O8                    0.00    139.62     63.12      0.00 
  O7                    0.00    139.63     56.63      0.00 
  O3                    2.09    139.63     56.63      0.00 
  O5                    0.54    139.62     64.10      0.00 
  O6                    0.00    139.63     62.23      0.00 
  O4                    3.18    139.59     60.39      0.00 
  O2                    2.09    139.65     65.67      0.00 
  O1                    2.09    139.65     66.04      0.00 
  G5                    0.00    140.16     58.46      0.00 
  G4                    2.22    140.12     58.42      0.00 
  G3                    0.00    140.16     58.46      0.00 
  G2                    0.06    139.78     58.08      0.00 
  G1                    0.00    139.75     58.05      0.00 
  Dummy-2               0.00    139.63     61.63      0.00 
  Dummy-1               0.00    139.64     61.64      0.00 
  WJ50758               0.00    139.78     58.08      0.00 
  WJ50762               0.00    139.91     58.21      0.00 
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  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2004681             0.00    139.91     63.09      0.00 
  WJ50761               0.00    140.18     58.49      0.00 
  WJ2002899             0.00    140.26     54.76      0.00 
  WJ2002905             0.00    140.95     50.11      0.00 
  WJ2002904             0.00    141.02     50.34      0.00 
  WJ2002906             2.22    140.82     50.40      0.00 
  WJ2400290             0.00    139.63     66.38      0.00 
  WJ51776               0.00    139.63     62.63      0.00 
  WJ51765               1.09    139.63     63.93      0.00 
  WJ51762               0.00    139.62     60.42      0.00 
  WJ51759               0.00    139.62     60.62      0.00 
  WJ51760               0.54    139.62     60.92      0.00 
  WJ51758               0.54    139.62     56.62      0.00 
  WJ2400287             0.00    139.63     62.23      0.00 
  WJ53923               0.00    139.63     63.33      0.00 
  WJ2400289             0.54    139.63     64.11      0.00 
  WJ2400283             0.00    139.63     64.26      0.00 
  WJ50747               0.01    139.63     63.93      0.00 
  WJ50746               0.00    139.64     63.94      0.00 
  WJ50745               0.06    139.64     63.94      0.00 
  WJ50749               0.00    139.75     58.05      0.00 
  WJ50755               0.00    139.75     58.05      0.00 
  WJ2002914             0.00    139.79     59.47      0.00 
  WJ50757               0.00    139.78     58.08      0.00 
  WJ2002890             0.00    139.74     63.61      0.00 
  WJ2004623             0.00    139.75     63.24      0.00 
  WJ20005               0.00    139.72     63.52      0.00 
  WJ2002889             0.61    139.70     64.70      0.00 
  WJ2400325             0.00    139.75     62.89      0.00 
  WJ2400326             0.00    139.79     62.94      0.00 
  WJ2400401             0.00    139.65     66.04      0.00 
  WJ2004939             0.00    139.83     64.43      0.00 
  WJ2004938             0.00    139.84     64.58      0.00 
  WJ2400402             0.00    139.66     65.68      0.00 
  WJ2004937             0.00    139.86     64.17      0.00 
  WJ2400081             0.00    139.90     65.01      0.00 
  WJ58484               0.00    139.93     64.24      0.00 
  WJ2004633             0.00    140.17     56.21      0.00 
  WJ2004634             0.00    140.19     56.28      0.00 
  WJ2002898             0.00    140.23     55.66      0.00 
  WJ2002897             0.00    140.23     55.66      0.00 
  WJ2002896             0.00    140.23     55.74      0.00 
  WJ2002895             0.00    140.25     55.30      0.00 
  WJ2002901             0.00    140.29     55.02      0.00 
  WJ2002900             0.39    140.29     55.04      0.00 
  WJ2400391             2.29    139.67     64.93      0.00 
  WJ2005457             2.29    131.94     54.54      0.00 
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  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2400446             2.90    139.67     64.94      0.00 
  B1                    0.61    139.66     65.66      0.00 
  B2                    0.61    139.65     65.65      0.00 
  Ex-1                  4.87    139.59     63.89      0.00 
  J100                  0.00    139.83     53.63      0.00 
  D1_2FIREBLDG          0.00    139.83     53.63      0.00 
  D1-2WMBLDG            4.79    139.82     53.62      0.00 
  D1-1                  0.00    139.80     59.30      0.00 
  D1-SEC_FIRE_CONNECTION       0.00    139.80     53.60      0.00 
  J6                    0.00    139.73     55.73      0.00 
  J7                    0.00    139.73     55.73      0.00 
  J9                    3.14    139.73     55.73      0.00 
  J10                   0.00    139.73     61.73      0.00 
  J11                   0.00    139.68     62.18      0.00 
  J12                   0.00    139.68     55.68      0.00 
  J13                   0.00    139.64     63.14      0.00 
  J14                   0.00    139.64     57.44      0.00 
  J16                   1.51    139.64     57.44      0.00 
  J17                   0.00    139.63     63.63      0.00 
  J18                   0.00    139.63     61.43      0.00 
  J19                   0.00    139.64     57.64      0.00 
  J20                   0.00    139.63     61.43      0.00 
  J22                   3.08    139.63     61.43      0.00 
  J23                   0.00    139.63     58.43      0.00 
  B2_SECONDFIRE         0.00    139.63     59.83      0.00 
  J25                   0.00    139.63     63.63      0.00 
  HYD-A2                0.00    139.63     56.43      0.00 
  HYD-W-BLVD            0.00    139.63     58.43      0.00 
  J28                   0.00    139.63     57.93      0.00 
  HYD-A1                0.00    139.63     57.93      0.00 
  J30                   0.00    139.63     55.53      0.00 
  J31                   0.00    139.62     55.52      0.00 
  J101                  0.00    139.62     54.92      0.00 
  J33                   0.00    139.62     54.42      0.00 
  J34                   0.00    139.62     53.92      0.00 
  J35                   0.00    139.62     53.92      0.00 
  HYD-Station           0.00    139.62     52.52      0.00 
  Fire-A2-1             0.00    139.62     53.92      0.00 
  DW-A2-1               2.37    139.61     53.91      0.00 
  J24                   0.00    139.62     53.02      0.00 
  J26                   0.00    139.61     53.01      0.00 
  J27                   0.00    139.61     53.01      0.00 
  J29                   0.00    139.61     53.01      0.00 
  J32                   0.00    139.61     52.91      0.00 
  J37                   0.00    139.61     52.91      0.00 
  J38                   0.00    139.61     53.81      0.00 
  J39                   0.00    139.61     53.01      0.00 
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  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  J40                   0.00    139.61     56.61      0.00 
  J41                   0.00    139.61     56.61      0.00 
  J42                   0.00    139.61     56.41      0.00 
  J43                   0.00    139.61     56.41      0.00 
  J44                   0.00    139.62     57.62      0.00 
  J45                   0.00    139.62     62.12      0.00 
  J46                   0.00    139.61     57.01      0.00 
  J47                   0.00    139.61     57.21      0.00 
  J48                   0.00    139.61     55.91      0.00 
  J49                   0.00    139.61     55.91      0.00 
  J50                   0.00    139.61     55.41      0.00 
  J51                   0.00    139.62     56.42      0.00 
  J52                   0.00    139.62     56.42      0.00 
  HYD-Blvd-west         0.00    139.63     58.43      0.00 
  A1-Fire-2             0.00    139.63     57.93      0.00 
  HYD-A1-2              0.00    139.63     57.93      0.00 
  J57                   0.00    139.62     55.52      0.00 
  HYD-A1-A2             0.00    139.62     55.52      0.00 
  A1-Fire-1             0.00    139.62     57.42      0.00 
  A1-DW                 3.22    139.62     57.42      0.00 
  A2-Fire-2             0.00    139.62     54.92      0.00 
  HYD-A2-2              0.00    139.62     54.42      0.00 
  J63                   0.00    139.64     57.44      0.00 
  J64                   0.00    139.65     62.65      0.00 
  HYD-StreetB           0.00    139.61     53.01      0.00 
  J66                   0.00    139.61     52.91      0.00 
  J67                   0.00    139.61     52.91      0.00 
  J68                   4.46    139.60     52.90      0.00 
  D2-Fire2              0.00    139.61     53.01      0.00 
  J70                   0.00    139.61     52.51      0.00 
  HYD-A2-1              0.00    139.61     52.91      0.00 
  J72                   0.00    139.61     53.81      0.00 
  J73                   0.00    139.61     53.81      0.00 
  J74                   1.65    139.61     53.81      0.00 
  HYD-A3                0.00    139.61     53.01      0.00 
  A4-Fire2              0.00    139.61     56.61      0.00 
  HYD-A4-2              0.00    139.61     56.61      0.00 
  J78                   0.00    139.61     56.41      0.00 
  J79                   0.00    139.61     56.41      0.00 
  J80                   1.93    139.61     56.41      0.00 
  J81                   0.00    139.62     57.62      0.00 
  HYD-Park              0.00    139.61     57.21      0.00 
  J83                   0.00    139.61     57.01      0.00 
  J84                   0.00    139.61     57.01      0.00 
  J85                   2.44    139.61     57.01      0.00 
  J86                   6.98    139.45     55.75      0.00 
  J87                   0.00    139.61     55.91      0.00 
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  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  E1-Fire2              0.00    139.61     55.91      0.00 
  D3-Fire2              0.00    139.61     55.91      0.00 
  HYD-D3-3              0.00    139.61     55.91      0.00 
  J91                   0.00    139.61     55.41      0.00 
  J92                   0.00    139.61     55.41      0.00 
  J93                   3.05    139.61     55.41      0.00 
  HYD-F                 0.00    139.62     56.42      0.00 
  F-Fire2               0.00    139.62     56.42      0.00 
  J96                   0.00    139.64     57.44      0.00 
  J97                   0.00    139.61     55.61      0.00 
  J98                   0.00    139.61     55.61      0.00 
  J99                   0.00    139.61     55.61      0.00 
  D1-2MAIN              0.00    139.83     58.83      0.00 
  J15                   0.00    139.62     56.62      0.00 
  R1                  -68.17     85.00      0.00      0.00 Reservoir 
  R3                    0.00    200.00      0.00      0.00 Reservoir 
  R4                    0.00    200.00      0.00      0.00 Reservoir 
  R5                   -2.29     40.00      0.00      0.00 Reservoir 
   
  Link Results: 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  LN2005330            23.27      0.33      0.70      Open 
  LN2447328             0.00      0.00      0.00      Open 
  LN2005337             1.65      0.02      0.00      Open 
  LN2006159            38.34      0.54      1.77      Open 
  LN50930              31.33      0.44      1.22      Open 
  C130                  5.45      0.08      0.05      Open 
  LN2005301            23.27      0.33      0.70      Open 
  LN2006612             3.95      0.22      0.77      Open 
  LN2005338            21.62      0.31      0.61      Open 
  LN52048               3.61      0.05      0.02      Open 
  LN2005340             5.99      0.34      1.66      Open 
  LN2447019            27.61      0.39      0.96      Open 
  LN50926              24.45      0.35      0.77      Open 
  LN50933               1.08      0.03      0.02      Open 
  LN50918               5.75      0.18      0.38      Open 
  LN4048059            27.22      0.39      0.94      Open 
  LN2446937            12.44      0.18      0.22      Open 
  LN58454               3.95      0.22      0.77      Open 
  LN52047               1.63      0.02      0.01      Open 
  LN52040               4.70      0.07      0.04      Open 
  LN2446987            23.27      0.33      0.70      Open 
  LN2446981             3.95      0.22      0.77      Open 
  LN2447335             0.00      0.00      0.00      Open 
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  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  LN2446950             2.29      0.07      0.07      Open 
  LN2447275             7.25      0.10      0.08      Open 
  LN2006609             3.95      0.22      0.77      Open 
  LN52039               0.54      0.01      0.00      Open 
  LN50915               5.69      0.18      0.37      Open 
  LN2400279             6.26      0.09      0.06      Open 
  LN2006180            68.17      0.96      5.14      Open 
  LN2005304             0.00      0.00      0.00    Closed 
  LN4048060             3.95      0.22      0.77      Open 
  LN52059               7.78      0.11      0.09      Open 
  LN2447317             1.73      0.02      0.01      Open 
  LN2447002             5.60      0.32      1.47      Open 
  LN50919               0.06      0.00      0.00      Open 
  LN2400324             3.23      0.05      0.02      Open 
  LN4048079            14.16      0.20      0.28      Open 
  LN52057               4.81      0.07      0.04      Open 
  LN52051               2.97      0.04      0.02      Open 
  LN2400276             0.00      0.00      0.00      Open 
  LN2447230             0.00      0.00      0.00      Open 
  LN2446900             3.95      0.22      0.77      Open 
  LN2446917             0.00      0.00      0.00    Closed 
  LN2446924            23.27      0.33      0.70      Open 
  LN50927               6.26      0.09      0.06      Open 
  LN50916               0.06      0.00      0.00      Open 
  LN2400277             1.73      0.02      0.01      Open 
  LN2446997             1.65      0.05      0.04      Open 
  LN50928              36.12      0.51      1.58      Open 
  LN2446909             3.95      0.22      0.77      Open 
  LN2446992            23.27      0.33      0.70      Open 
  LN2453937            23.27      0.33      0.70      Open 
  LN50920               6.83      0.22      0.52      Open 
  LN50922               6.89      0.22      0.53      Open 
  LN2448313             0.00      0.00      0.00      Open 
  LN2447017            68.17      0.96      5.14      Open 
  C3                    5.60      0.18      0.36      Open 
  C4                    5.60      0.18      0.36      Open 
  C11                   0.00      0.00      0.00      Open 
  C12                   0.06      0.00      0.00      Open 
  C13                   2.22      0.13      0.26      Open 
  C14                   2.22      0.13      0.26      Open 
  C15                   0.00      0.00      0.00      Open 
  C16                   2.09      0.12      0.24      Open 
  C17                   2.09      0.12      0.24      Open 
  C18                   2.09      0.12      0.24      Open 
  C19                   3.18      0.18      0.51      Open 
  C20                   0.54      0.03      0.02      Open 
  C21                   0.00      0.00      0.00      Open 
 

Scenario 1 - Proposed ADD + Existing ADD



  Page 11                                                                
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C23                   8.24      0.12      0.10      Open 
  C24                   3.99      0.06      0.03      Open 
  C25                   4.40      0.06      0.03      Open 
  C27                   0.61      0.03      0.02      Open 
  C26                   0.61      0.03      0.02      Open 
  1                     4.87      0.28      1.13      Open 
  C28                   0.00      0.00      0.00      Open 
  C29                  31.33      0.44      1.22      Open 
  C30                   4.79      0.27      1.10      Open 
  C32                   0.00      0.00      0.00      Open 
  C33                   3.14      0.10      0.12      Open 
  C34                   0.00      0.00      0.00      Open 
  C35                   4.94      0.07      0.04      Open 
  C36                   3.14      0.18      0.50      Open 
  C37                   0.00      0.00      0.00      Open 
  C38                   1.51      0.05      0.03      Open 
  C39                   0.00      0.00      0.00      Open 
  C41                   1.51      0.09      0.13      Open 
  C42                   3.08      0.10      0.12      Open 
  C43                   0.00      0.00      0.00      Open 
  C40                   2.08      0.03      0.01      Open 
  C45                   3.08      0.17      0.49      Open 
  C46                   0.00      0.00      0.00      Open 
  C47                   0.95      0.01      0.00      Open 
  C48                   0.95      0.01      0.00      Open 
  C49                   0.95      0.01      0.00      Open 
  C50                   0.95      0.01      0.00      Open 
  C51                   0.95      0.01      0.00      Open 
  C52                   4.17      0.06      0.03      Open 
  C53                   8.17      0.12      0.10      Open 
  C54                   8.17      0.12      0.10      Open 
  C55                   8.17      0.12      0.10      Open 
  C56                   8.17      0.12      0.10      Open 
  C57                   2.37      0.08      0.07      Open 
  C58                   0.00      0.00      0.00      Open 
  C59                   0.00      0.00      0.00      Open 
  C60                   2.37      0.13      0.30      Open 
  C61                   5.80      0.08      0.05      Open 
  C62                   5.80      0.08      0.05      Open 
  C63                   5.80      0.08      0.05      Open 
  C64                   1.34      0.02      0.00      Open 
  C65                   1.34      0.02      0.00      Open 
  C66                   1.34      0.02      0.00      Open 
  C67                   1.34      0.02      0.00      Open 
  C68                   0.31      0.00      0.00      Open 
  C69                   0.31      0.00      0.00      Open 
  C70                   0.31      0.00      0.00      Open 
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  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C71                   0.31      0.00      0.00      Open 
  C72                   4.55      0.06      0.03      Open 
  C73                   6.48      0.09      0.07      Open 
  C74                   6.48      0.09      0.07      Open 
  C75                   4.24      0.06      0.03      Open 
  C76                   1.80      0.03      0.01      Open 
  C77                   1.80      0.03      0.01      Open 
  C78                   5.18      0.07      0.04      Open 
  C79                   5.18      0.07      0.04      Open 
  C80                   8.23      0.12      0.10      Open 
  C81                   8.23      0.12      0.10      Open 
  C82                   8.23      0.12      0.10      Open 
  C83                   0.00      0.00      0.00      Open 
  C84                   0.00      0.00      0.00      Open 
  C85                   3.22      0.10      0.13      Open 
  C86                   0.00      0.00      0.00      Open 
  C87                   3.22      0.18      0.53      Open 
  C88                  12.34      0.17      0.22      Open 
  C89                  12.34      0.17      0.22      Open 
  C90                   0.00      0.00      0.00      Open 
  C91                   0.00      0.00      0.00      Open 
  C92                   0.00      0.00      0.00      Open 
  C93                   0.00      0.00      0.00      Open 
  C94                   0.00      0.00      0.00      Open 
  C95                   0.00      0.00      0.00      Open 
  C96                   4.46      0.14      0.24      Open 
  C97                   0.00      0.00      0.00      Open 
  C98                   4.46      0.25      0.96      Open 
  C99                   0.00      0.00      0.00      Open 
  C100                  0.00      0.00      0.00      Open 
  C101                  0.00      0.00      0.00      Open 
  C102                  1.65      0.05      0.04      Open 
  C103                  0.00      0.00      0.00      Open 
  C104                  1.65      0.09      0.15      Open 
  C105                  0.00      0.00      0.00      Open 
  C106                  0.00      0.00      0.00      Open 
  C107                  0.00      0.00      0.00      Open 
  C108                  1.93      0.06      0.05      Open 
  C109                  1.93      0.11      0.20      Open 
  HYD-A4-1              0.00      0.00      0.00      Open 
  C111                  0.00      0.00      0.00      Open 
  C112                  2.44      0.08      0.08      Open 
  C113                  0.00      0.00      0.00      Open 
  C114                  2.44      0.14      0.32      Open 
  C115                  0.00      0.00      0.00      Open 
  C116                  6.98      0.39      2.21      Open 
  C117                  0.00      0.00      0.00      Open 
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  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C118                  0.00      0.00      0.00      Open 
  C119                  5.18      0.07      0.04      Open 
  C120                  5.18      0.07      0.04      Open 
  C121                  0.00      0.00      0.00      Open 
  C122                  0.00      0.00      0.00      Open 
  C123                  5.18      0.07      0.04      Open 
  C124                  3.05      0.10      0.12      Open 
  C125                  0.00      0.00      0.00      Open 
  C126                  3.05      0.17      0.48      Open 
  C127                  0.00      0.00      0.00      Open 
  C128                  0.00      0.00      0.00      Open 
  C31                   4.79      0.15      0.27      Open 
  C129                 36.12      0.51      1.58      Open 
  C131                  8.53      0.12      0.11      Open 
  C132                 10.04      0.14      0.15      Open 
  C133                 22.39      0.32      0.65      Open 
  C134                 22.39      0.32      0.65      Open 
  C135                 25.53      0.36      0.83      Open 
  C22_1                 2.08      0.03      0.01      Open 
  C22_2                 6.15      0.09      0.06      Open 
  P1                    0.00      0.00      0.00    Closed Pump 
  P3                   68.17      0.00    -56.02      Open Pump 
  P2                    0.00      0.00      0.00    Closed Pump 
  P5                    2.29      0.00    -91.94      Open Pump 
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  ********************************************************************** 
  *                             E P A N E T                            * 
  *                     Hydraulic and Water Quality                    * 
  *                     Analysis for Pipe Networks                     * 
  *                           Version 2.0                              * 
  ********************************************************************** 
   
  Input File: LS_WM-2.inp 
   
  Existing- Avg Water Demand based on Consumption data as provided by CoT 
  and peak hour day demand for Proposed WM network 
   

  Link - Node Table: 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  LN2005330      WJ2004634      WJ2004633          21.343       300 
  LN2447328      Dummy-1        WJ50745           462.132       200 
  LN2005337      WJ2002897      WJ2002898           3.025       300 

  LN2006159      WJ50761        WJ2002906         361.434       300 
  LN50930        WJ2002914      D1-1                8.686       300 
  C130           WJ50747        J17                34.482       300 
  LN2005301      WJ2004623      WJ2002890           19.51       300 
  LN2006612      WJ2004939      WJ2400326          45.841       150 
  LN2005338      WJ2002901      WJ2002898          106.93       300 
  LN52048        WJ51759        WJ51765            93.531       300 
  LN2005340      WJ2002900      WJ2002901           3.045       150 
  LN2447019      WJ2002906      WJ2002901         554.079       300 
  LN50926        WJ50749        WJ2002914          49.806       300 
  LN50933        WJ50755        WJ50749            21.248       200 
  LN50918        WJ50746        WJ50755           305.232       200 
  LN4048059      WJ2002889      WJ20005            21.753       300 
  LN2446937      WJ2002889      WJ2400446         126.405       300 
  LN58454        WJ58484        WJ2004937           92.47       150 
  LN52047        WJ51759        WJ51762            94.103       300 
  LN52040        WJ51758        WJ51759            91.548       300 

  LN2446987      WJ2004633      WJ2400081          396.45       300 
  LN2446981      WJ2002896      WJ58484            384.86       150 
  LN2447335      WJ2400283      Dummy-2           505.851       300 
  LN2446950      WJ2400446      WJ2400391          93.517       200 
  LN2447275      WJ2400446      WJ2400401         214.556       300 
  LN2006609      WJ2004937      WJ2004938          24.383       150 
  LN52039        WJ51759        WJ51760            20.162       300 
  LN50915        WJ50746        WJ50747            10.092       200 
  LN2400279      WJ2400289      WJ2400283          15.257       300 
  LN2006180      WJ2002904      WJ2002905          12.281       300 
  LN2005304      WJ2002891      WJ2005457          60.966       200 
  LN4048060      WJ2400325      WJ20005              38.9       150 
  LN52059        WJ51776        WJ2400401         292.409       300 
  LN2447317      WJ2400287      WJ51765           465.017       300 
  LN2447002      WJ2002899      WJ2002900           8.491       150 
  LN50919        WJ50757        WJ50758             2.801       200 
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provided by CoT 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  LN2400324      WJ2400401      WJ2400402         146.849       300 
  LN4048079      WJ2400402      WJ2002889         152.105       300 
  LN52057        WJ51762        WJ51776            83.414       300 
  LN52051        WJ51765        WJ51776           100.252       300 
  LN2400276      WJ2400287      WJ53923            30.567       150 
  LN2447230      WJ53923        WJ2400290         446.308       150 

  LN2446900      WJ2004938      WJ2004939          16.763       150 
  LN2446917      WJ2002890      WJ2002891          82.816       200 
  LN2446924      WJ20005        WJ2002890          27.534       300 
  LN50927        WJ2400283      WJ50747            20.647       300 
  LN50916        WJ50745        WJ50746            11.346       200 
  LN2400277      WJ2400289      WJ2400287          95.108       300 
  LN2446997      WJ2002896      WJ2002897          14.199       200 
  LN50928        WJ50762        WJ50761           171.281       300 

  LN2446909      WJ2400326      WJ2400325           54.87       150 
  LN2446992      WJ2002898      WJ2004634          52.335       300 
  LN2453937      WJ2400081      WJ2004623          202.35       300 
  LN50920        WJ50755        WJ50757            50.199       200 
  LN50922        WJ50757        WJ2002914          22.084       200 
  LN2448313      WJ2004681      WJ50762            97.151       300 
  LN2447017      WJ2002906      WJ2002905          25.364       300 
  C11            WJ50755        G1                  96.33       150 
  C12            WJ50758        G2                 95.294       150 
  C13            WJ50761        G3                103.151       150 
  C14            G3             G4                155.202       150 
  C15            G3             G5                 96.418       150 
  C16            WJ2400401      O1                 30.267       150 
  C17            WJ2400402      O2                 44.568       150 
  C18            O3             O7                 19.592       150 
  C19            WJ51762        O4                 72.355       150 
  C20            O8             O5                 30.818       150 

  C21            WJ2400287      O6                 49.417       150 
  C23            O7             WJ2400402         219.955       300 
  C24            WJ2400289      J25               159.916       300 
  C25            O8             J45                76.163       300 
  C27            WJ2400401      B2                  45.75       150 
  C26            WJ2400402      B1                 37.409       150 
  1              Ex-1           WJ50747            36.981       150 
  C28            D1_2FIREBLDG   J100                7.179       200 
  C29            D1-1           D1-2MAIN           26.248       300 
  C30            J100           D1-2WMBLDG         10.176       150 
  C32            D1-1           D1-SEC_FIRE_CONNECTION     9.573       
200 
  C33            J10            J6                  2.815       200 
  C34            J6             J7                  3.323       200 
  C35            J25            O8                   69.9       300 
  C36            J6             J9                  6.087       150 

Scenario 2 - Proposed PHD + Existing PHD



  Page 3    Existing- Avg Water Demand based on Consumption data as 
provided by CoT 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C38            J13            J19                 2.376       200 
  C39            J19            J14                 3.582       200 
  C41            J19            J16                     9       150 
  C42            J17            J18                 4.922       200 
  C43            J18            J20                 3.279       200 
  C40            J45            WJ51758           109.807       300 

  C45            J18            J22                 6.117       150 
  C46            J23            B2_SECONDFIRE      34.685       200 
  C47            J25            J23                52.535       300 
  C48            J23            HYD-W-BLVD         12.301       300 
  C49            HYD-W-BLVD     J28                34.121       300 
  C50            J28            HYD-A1             29.808       300 
  C51            HYD-A1         J30                16.173       300 
  C52            J30            HYD-A2             19.413       300 

  C53            HYD-A2         J31                10.945       300 
  C54            J31            J101               44.111       300 
  C55            J101           J33                16.014       300 
  C56            J33            J34                 15.21       300 
  C57            J34            J35                  9.88       200 
  C58            J35            Fire-A2-1           4.389       200 
  C59            HYD-W-BLVD     HYD-Blvd-west       4.273       150 
  C60            J35            DW-A2-1             10.86       150 
  C61            J34            J24                36.093       300 
  C62            J24            J26                 7.371       300 
  C63            J26            J27                31.775       300 
  C64            J27            J29                21.907       300 
  C65            J29            J32                29.017       300 
  C66            J32            J37                 9.784       300 
  C67            J37            J38                16.889       300 
  C68            J38            J39                25.879       300 
  C69            J39            J40                42.468       300 

  C70            J40            J41                10.097       300 
  C71            J41            J42                12.985       300 
  C72            J42            J43                26.626       300 
  C73            J43            J44                35.817       300 
  C74            J44            J45                55.817       300 
  C75            J42            J46                53.208       300 
  C76            J46            J47                13.265       300 
  C77            J47            J48                36.828       300 
  C78            J48            J49                 5.261       300 
  C79            J49            J97                 4.277       300 
  C80            J50            J51                15.633       300 
  C81            J51            J52                16.602       300 
  C82            J52            J15                31.451       300 
  C83            J28            A1-Fire-2           5.709       200 
  C84            HYD-A1         HYD-A1-2            5.093       150 
  C85            J30            J57                 5.443       200 
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  Page 4    Existing- Avg Water Demand based on Consumption data as 
provided by CoT 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C86            J57            A1-Fire-1           3.553       200 
  C87            J57            A1-DW               6.004       150 
  C88            J64            J63                47.332       300 
  C89            J63            HYD-A2             47.197       300 
  C90            J63            J96                  7.44       150 
  C91            J31            HYD-A1-A2            3.06       150 

  C92            J101           A2-Fire-2           3.244       200 
  C93            J33            HYD-A2-2            4.604       150 
  C94            J24            HYD-Station        43.361       200 
  C95            J26            HYD-StreetB         4.626       150 
  C96            J27            J66                21.436       200 
  C97            J66            J67                 7.441       200 
  C98            J66            J68                 9.761       150 
  C99            J29            D2-Fire2           24.207       200 

  C100           J32            J70                66.384       200 
  C101           J37            HYD-A2-1            5.307       150 
  C102           J38            J72                 7.048       200 
  C103           J72            J73                 5.201       200 
  C104           J72            J74                 5.859       150 
  C105           J39            HYD-A3              5.585       150 
  C106           J40            A4-Fire2           12.434       200 
  C107           J41            HYD-A4-2            6.561       150 
  C108           J43            J78                 6.743       200 
  C109           J78            J80                 10.59       150 
  HYD-A4-1       J44            J81                 6.591       150 
  C111           J78            J79                 3.608       200 
  C112           J46            J83                 9.869       200 
  C113           J83            J84                 5.979       200 
  C114           J83            J85                  7.76       150 
  C115           J47            HYD-Park            9.173       150 
  C116           J48            J86                71.399       150 

  C117           J49            J87                66.369       200 
  C118           J98            HYD-D3-3           10.466       150 
  C119           J97            J98                 5.062       300 
  C120           J98            J99                 5.099       300 
  C121           J99            D3-Fire2           10.219       200 
  C122           J97            E1-Fire2           13.465       200 
  C123           J99            J50                 49.94       300 
  C124           J50            J91                 6.075       200 
  C125           J91            J92                 5.544       200 
  C126           J91            J93                 8.796       150 
  C127           J51            HYD-F               4.697       200 
  C128           J52            F-Fire2             7.737       200 
  C31            D1-2MAIN       J100                2.626       200 
  C129           D1-2MAIN       WJ50762             51.51       300 
  C131           J17            J13                92.928       300 
  C132           J13            J64                20.492       300 
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  Page 5    Existing- Avg Water Demand based on Consumption data as 
provided by CoT 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C133           J64            J11                56.711       300 
  C134           J11            J10                70.153       300 
  C135           J10            WJ50749            25.771       300 
  C22_1          WJ51758        J15                21.283       300 
  C22_2          J15            O7                237.991       300 
  C2             WJ2002898      J2                 18.649       150 

  P1             R4             Dummy-1              #N/A      #N/A Pump 
  P3             R1             WJ2002904            #N/A      #N/A Pump 
  P2             R3             Dummy-2              #N/A      #N/A Pump 
  P5             R5             WJ2005457            #N/A      #N/A Pump 
   
  Energy Usage: 
  ---------------------------------------------------------------------- 
                    Usage   Avg.     Kw-hr      Avg.      Peak      Cost 

  Pump             Factor Effic.     /m3        Kw        Kw      /day 
  ---------------------------------------------------------------------- 
  P1                 0.00   0.00      0.00      0.00      0.00      0.00 
  P3               100.00  75.00      0.20     91.06     91.06      0.00 
  P2                 0.00   0.00      0.00      0.00      0.00      0.00 
  P5               100.00  75.00      0.40      3.29      3.29      0.00 
  ---------------------------------------------------------------------- 
                                                Demand Charge:      0.00 
                                                Total Cost:         0.00 
   
  Node Results: 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2002891             0.00    145.57     68.17      0.00 
  O8                    0.00    135.69     59.19      0.00 

  O7                    0.00    135.79     52.79      0.00 
  O3                    2.09    135.79     52.79      0.00 
  O5                    0.54    135.69     60.17      0.00 
  O6                    0.00    135.74     58.34      0.00 
  O4                    3.18    135.70     56.50      0.00 
  O2                    2.09    135.90     61.92      0.00 
  O1                    2.09    135.89     62.28      0.00 
  G5                    0.00    137.49     55.79      0.00 
  G4                    2.22    137.45     55.75      0.00 
  G3                    0.00    137.49     55.79      0.00 
  G2                    0.06    136.12     54.42      0.00 
  G1                    0.00    136.05     54.35      0.00 
  Dummy-2               0.00    135.75     57.75      0.00 
  Dummy-1               0.00    135.76     57.76      0.00 
  WJ50758               0.00    136.12     54.42      0.00 
  WJ50762               0.00    136.56     54.86      0.00 
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  Page 6    Existing- Avg Water Demand based on Consumption data as 
provided by CoT 
  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2004681             0.00    136.56     59.73      0.00 
  WJ50761               0.00    137.51     55.82      0.00 
  WJ2002899             0.00    138.02     52.52      0.00 
  WJ2002905             0.00    140.06     49.22      0.00 
  WJ2002904             0.00    140.25     49.58      0.00 
  WJ2002906             2.22    139.65     49.23      0.00 

  WJ2400290             0.00    135.74     62.49      0.00 
  WJ51776               0.00    135.75     58.75      0.00 
  WJ51765               1.09    135.74     60.04      0.00 
  WJ51762               0.00    135.74     56.54      0.00 
  WJ51759               0.00    135.73     56.73      0.00 
  WJ51760               0.54    135.73     57.03      0.00 
  WJ51758               0.54    135.69     52.69      0.00 
  WJ2400287             0.00    135.74     58.34      0.00 

  WJ53923               0.00    135.74     59.44      0.00 
  WJ2400289             0.54    135.74     60.22      0.00 
  WJ2400283             0.00    135.75     60.38      0.00 
  WJ50747               0.01    135.75     60.05      0.00 
  WJ50746               0.00    135.76     60.06      0.00 
  WJ50745               0.06    135.76     60.06      0.00 
  WJ50749               0.00    136.04     54.35      0.00 
  WJ50755               0.00    136.05     54.35      0.00 
  WJ2002914             0.00    136.15     55.83      0.00 
  WJ50757               0.00    136.12     54.42      0.00 
  WJ2002890             0.00    136.19     60.06      0.00 
  WJ2004623             0.00    136.23     59.72      0.00 
  WJ20005               0.00    136.13     59.93      0.00 
  WJ2002889             0.61    136.07     61.06      0.00 
  WJ2400325             0.00    136.22     59.36      0.00 
  WJ2400326             0.00    136.35     59.50      0.00 
  WJ2400401             0.00    135.90     62.29      0.00 

  WJ2004939             0.00    136.46     61.07      0.00 
  WJ2004938             0.00    136.50     61.24      0.00 
  WJ2400402             0.00    135.91     61.93      0.00 
  WJ2004937             0.00    136.56     60.87      0.00 
  WJ2400081             0.00    136.68     61.80      0.00 
  WJ58484               0.00    136.78     61.09      0.00 
  WJ2004633             0.00    137.55     53.58      0.00 
  WJ2004634             0.00    137.60     53.69      0.00 
  WJ2002898             0.00    137.71     53.15      0.00 
  WJ2002897             0.00    137.71     53.14      0.00 
  WJ2002896             0.00    137.70     53.21      0.00 
  WJ2002901             0.00    138.02     52.75      0.00 
  WJ2002900             0.00    138.02     52.78      0.00 
  WJ2400391             0.39    136.00     61.26      0.00 
  WJ2400446             2.29    136.00     61.26      0.00 
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  Page 7    Existing- Avg Water Demand based on Consumption data as 
provided by CoT 
  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  B1                    2.90    135.89     61.89      0.00 
  B2                    0.61    135.90     61.90      0.00 
  Ex-1                  0.61    135.75     60.05      0.00 
  J100                  4.87    136.27     50.07      0.00 
  D1_2FIREBLDG          0.00    136.27     50.07      0.00 
  D1-2WMBLDG            0.00    136.27     50.07      0.00 

  D1-1                  0.00    136.18     55.68      0.00 
  D1-SEC_FIRE_CONNECTION       0.00    136.18     49.98      0.00 
  J6                    0.00    135.98     51.98      0.00 
  J7                    0.00    135.98     51.98      0.00 
  J9                    0.00    135.98     51.98      0.00 
  J10                   7.85    135.98     57.98      0.00 
  J11                   0.00    135.87     58.37      0.00 
  J12                   0.00    135.87     51.87      0.00 

  J13                   0.00    135.77     59.27      0.00 
  J14                   0.00    135.77     53.57      0.00 
  J16                   0.00    135.77     53.57      0.00 
  J17                   0.00    135.76     59.76      0.00 
  J18                   0.00    135.76     57.56      0.00 
  J19                   3.77    135.77     53.77      0.00 
  J20                   0.00    135.76     57.56      0.00 
  J22                   0.00    135.76     57.56      0.00 
  J23                   7.70    135.69     54.49      0.00 
  B2_SECONDFIRE         0.00    135.69     55.89      0.00 
  J25                   0.00    135.69     59.69      0.00 
  HYD-A2                0.00    135.69     52.49      0.00 
  HYD-W-BLVD            0.00    135.69     54.49      0.00 
  J28                   0.00    135.69     53.99      0.00 
  HYD-A1                0.00    135.69     53.99      0.00 
  J30                   0.00    135.69     51.59      0.00 
  J31                   0.00    135.68     51.58      0.00 

  J101                  0.00    135.67     50.97      0.00 
  J33                   0.00    135.66     50.46      0.00 
  J34                   0.00    135.66     49.96      0.00 
  J35                   0.00    135.66     49.96      0.00 
  HYD-Station           0.00    135.65     48.55      0.00 
  Fire-A2-1             0.00    135.66     49.96      0.00 
  DW-A2-1               0.00    135.66     49.96      0.00 
  J24                   5.93    135.65     49.05      0.00 
  J26                   0.00    135.64     49.04      0.00 
  J27                   0.00    135.64     49.04      0.00 
  J29                   0.00    135.64     49.04      0.00 
  J32                   0.00    135.64     48.94      0.00 
  J37                   0.00    135.64     48.94      0.00 
  J38                   0.00    135.64     49.84      0.00 
  J39                   0.00    135.64     49.04      0.00 
  J40                   0.00    135.64     52.64      0.00 
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  Page 8    Existing- Avg Water Demand based on Consumption data as 
provided by CoT 
  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  J41                   0.00    135.64     52.64      0.00 
  J42                   0.00    135.64     52.44      0.00 
  J43                   0.00    135.65     52.45      0.00 
  J44                   0.00    135.65     53.66      0.00 
  J45                   0.00    135.68     58.18      0.00 
  J46                   0.00    135.64     53.04      0.00 

  J47                   0.00    135.63     53.23      0.00 
  J48                   0.00    135.63     51.93      0.00 
  J49                   0.00    135.63     51.93      0.00 
  J50                   0.00    135.65     51.45      0.00 
  J51                   0.00    135.66     52.46      0.00 
  J52                   0.00    135.67     52.47      0.00 
  HYD-Blvd-west         0.00    135.69     54.49      0.00 
  A1-Fire-2             0.00    135.69     53.99      0.00 

  HYD-A1-2              0.00    135.69     53.99      0.00 
  J57                   0.00    135.69     51.59      0.00 
  HYD-A1-A2             8.05    135.67     51.57      0.00 
  A1-Fire-1             0.00    135.69     53.49      0.00 
  A1-DW                 0.00    135.69     53.49      0.00 
  A2-Fire-2             0.00    135.67     50.97      0.00 
  HYD-A2-2              0.00    135.66     50.46      0.00 
  J63                   0.00    135.73     53.53      0.00 
  J64                   0.00    135.77     58.77      0.00 
  HYD-StreetB           0.00    135.64     49.04      0.00 
  J66                   0.00    135.64     48.94      0.00 
  J67                   0.00    135.64     48.94      0.00 
  J68                   0.00    135.64     48.94      0.00 
  D2-Fire2             11.15    135.61     49.01      0.00 
  J70                   0.00    135.64     48.54      0.00 
  HYD-A2-1              0.00    135.64     48.94      0.00 
  J72                   0.00    135.64     49.84      0.00 

  J73                   0.00    135.64     49.84      0.00 
  J74                   0.00    135.64     49.84      0.00 
  HYD-A3                4.13    135.63     49.03      0.00 
  A4-Fire2              0.00    135.64     52.64      0.00 
  HYD-A4-2              0.00    135.64     52.64      0.00 
  J78                   0.00    135.65     52.45      0.00 
  J79                   0.00    135.65     52.45      0.00 
  J80                   0.00    135.65     52.45      0.00 
  J81                   4.82    135.65     53.65      0.00 
  HYD-Park              0.00    135.63     53.23      0.00 
  J83                   0.00    135.64     53.04      0.00 
  J84                   0.00    135.64     53.04      0.00 
  J85                   0.00    135.64     53.04      0.00 
  J86                   6.10    135.51     51.81      0.00 
  J87                  17.45    135.43     51.73      0.00 
  E1-Fire2              0.00    135.63     51.93      0.00 
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  Page 9    Existing- Avg Water Demand based on Consumption data as 
provided by CoT 
  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  D3-Fire2              0.00    135.64     51.94      0.00 
  HYD-D3-3              0.00    135.63     51.93      0.00 
  J91                   0.00    135.65     51.45      0.00 
  J92                   0.00    135.65     51.45      0.00 
  J93                   0.00    135.65     51.45      0.00 
  HYD-F                 7.62    135.66     52.46      0.00 

  F-Fire2               0.00    135.67     52.47      0.00 
  J96                   0.00    135.73     53.53      0.00 
  J97                   0.00    135.63     51.63      0.00 
  J98                   0.00    135.63     51.63      0.00 
  J99                   0.00    135.64     51.64      0.00 
  D1-2MAIN             11.98    136.27     55.27      0.00 
  J15                   0.00    135.69     52.69      0.00 
  J2                    0.00    137.71     54.71      0.00 

  R1                 -126.10     85.00      0.00      0.00 Reservoir 
  R3                    0.00    200.00      0.00      0.00 Reservoir 
  R4                    0.00    200.00      0.00      0.00 Reservoir 
  R5                   -2.29     45.00      0.00      0.00 Reservoir 
   
  Link Results: 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  LN2005330            43.08      0.61      2.20      Open 
  LN2447328             0.00      0.00      0.00      Open 
  LN2005337             7.28      0.10      0.08      Open 
  LN2006159            73.52      1.04      5.91      Open 
  LN50930              54.45      0.77      3.39      Open 
  C130                  7.89      0.11      0.09      Open 
  LN2005301            43.08      0.61      2.20      Open 

  LN2006612             7.28      0.41      2.39      Open 
  LN2005338            50.36      0.71      2.93      Open 
  LN52048               9.09      0.13      0.12      Open 
  LN2005340             0.00      0.00      0.00      Open 
  LN2447019            50.36      0.71      2.93      Open 
  LN50926              42.54      0.60      2.15      Open 
  LN50933               2.54      0.08      0.08      Open 
  LN50918               9.31      0.30      0.93      Open 
  LN4048059            50.36      0.71      2.93      Open 
  LN2446937            20.72      0.29      0.57      Open 
  LN58454               7.28      0.41      2.39      Open 
  LN52047               7.75      0.11      0.09      Open 
  LN52040              16.29      0.23      0.36      Open 
  LN2446987            43.08      0.61      2.20      Open 
  LN2446981             7.28      0.41      2.39      Open 
  LN2447335             0.00      0.00      0.00      Open 
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provided by CoT 
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  LN2446950             0.39      0.01      0.00      Open 
  LN2447275            18.04      0.26      0.44      Open 
  LN2006609             7.28      0.41      2.39      Open 
  LN52039               0.54      0.01      0.00      Open 
  LN50915               9.25      0.29      0.92      Open 
  LN2400279            16.52      0.23      0.37      Open 

  LN2005304             0.00      0.00      0.00    Closed 
  LN4048060             7.28      0.41      2.39      Open 
  LN52059              19.70      0.28      0.52      Open 
  LN2447317             1.41      0.02      0.00      Open 
  LN2447002             0.00      0.00      0.00      Open 
  LN50919               0.06      0.00      0.00      Open 
  LN2400324             4.36      0.06      0.03      Open 
  LN4048079            29.04      0.41      1.06      Open 

  LN52057              10.93      0.15      0.17      Open 
  LN52051               8.77      0.12      0.12      Open 
  LN2400276             0.00      0.00      0.00      Open 
  LN2447230             0.00      0.00      0.00      Open 
  LN2446900             7.28      0.41      2.39      Open 
  LN2446917             0.00      0.00      0.00    Closed 
  LN2446924            43.08      0.61      2.20      Open 
  LN50927              16.52      0.23      0.37      Open 
  LN50916               0.06      0.00      0.00      Open 
  LN2400277             1.41      0.02      0.00      Open 
  LN2446997             7.28      0.23      0.59      Open 
  LN50928              71.30      1.01      5.58      Open 
  LN2446909             7.28      0.41      2.39      Open 
  LN2446992            43.08      0.61      2.20      Open 
  LN2453937            43.08      0.61      2.20      Open 
  LN50920              11.85      0.38      1.45      Open 
  LN50922              11.91      0.38      1.46      Open 

  LN2448313             0.00      0.00      0.00      Open 
  C11                   0.00      0.00      0.00      Open 
  C12                   0.06      0.00      0.00      Open 
  C13                   2.22      0.13      0.26      Open 
  C14                   2.22      0.13      0.26      Open 
  C15                   0.00      0.00      0.00      Open 
  C16                   2.09      0.12      0.24      Open 
  C17                   2.09      0.12      0.24      Open 
  C18                   2.09      0.12      0.24      Open 
  C19                   3.18      0.18      0.51      Open 
  C20                   0.54      0.03      0.02      Open 
  C21                   0.00      0.00      0.00      Open 
  C23                  19.69      0.28      0.51      Open 
  C24                  14.57      0.21      0.30      Open 
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  Page 11   Existing- Avg Water Demand based on Consumption data as 
provided by CoT 
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C25                   8.04      0.11      0.10      Open 
  C27                   0.61      0.03      0.02      Open 
  C26                   2.90      0.16      0.43      Open 
  1                     0.61      0.03      0.02      Open 
  C28                   0.00      0.00      0.00      Open 
  C29                  54.45      0.77      3.39      Open 

  C30                   0.00      0.00      0.00      Open 
  C32                   0.00      0.00      0.00      Open 
  C33                   0.00      0.00      0.00      Open 
  C34                   0.00      0.00      0.00      Open 
  C35                   8.58      0.12      0.11      Open 
  C36                   0.00      0.00      0.00      Open 
  C37                   0.00      0.00      0.00      Open 
  C38                   3.78      0.12      0.17      Open 

  C39                   0.00      0.00      0.00      Open 
  C41                   0.00      0.00      0.00      Open 
  C42                   0.00      0.00      0.00      Open 
  C43                   0.00      0.00      0.00      Open 
  C40                   9.79      0.14      0.14      Open 
  C45                   0.00      0.00      0.00      Open 
  C46                   0.00      0.00      0.00      Open 
  C47                   5.99      0.08      0.06      Open 
  C48                   1.71      0.02      0.01      Open 
  C49                   1.71      0.02      0.01      Open 
  C50                   1.71      0.02      0.01      Open 
  C51                   1.71      0.02      0.01      Open 
  C52                   1.71      0.02      0.01      Open 
  C53                  23.86      0.34      0.74      Open 
  C54                  15.81      0.22      0.34      Open 
  C55                  15.81      0.22      0.34      Open 
  C56                  15.81      0.22      0.34      Open 

  C57                   0.00      0.00      0.00      Open 
  C58                   0.00      0.00      0.00      Open 
  C59                   0.00      0.00      0.00      Open 
  C60                   0.00      0.00      0.00      Open 
  C61                  15.81      0.22      0.34      Open 
  C62                   9.88      0.14      0.14      Open 
  C63                   9.88      0.14      0.14      Open 
  C64                   9.88      0.14      0.14      Open 
  C65                   1.27      0.02      0.00      Open 
  C66                   1.27      0.02      0.00      Open 
  C67                   1.27      0.02      0.00      Open 
  C68                   1.27      0.02      0.00      Open 
  C69                   5.39      0.08      0.05      Open 
  C70                   5.39      0.08      0.05      Open 
  C71                   5.39      0.08      0.05      Open 
  C72                  13.01      0.18      0.24      Open 
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  Page 12   Existing- Avg Water Demand based on Consumption data as 
provided by CoT 
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C73                  13.01      0.18      0.24      Open 
  C74                  17.83      0.25      0.43      Open 
  C75                   7.62      0.11      0.09      Open 
  C76                   7.62      0.11      0.09      Open 
  C77                   7.62      0.11      0.09      Open 
  C78                   1.52      0.02      0.00      Open 

  C79                  15.93      0.23      0.35      Open 
  C80                  15.93      0.23      0.35      Open 
  C81                  23.56      0.33      0.72      Open 
  C82                  23.56      0.33      0.72      Open 
  C83                   0.00      0.00      0.00      Open 
  C84                   0.00      0.00      0.00      Open 
  C85                   0.00      0.00      0.00      Open 
  C86                   0.00      0.00      0.00      Open 

  C87                   0.00      0.00      0.00      Open 
  C88                  25.57      0.36      0.84      Open 
  C89                  25.57      0.36      0.84      Open 
  C90                   0.00      0.00      0.00      Open 
  C91                   8.05      0.46      2.88      Open 
  C92                   0.00      0.00      0.00      Open 
  C93                   0.00      0.00      0.00      Open 
  C94                   0.00      0.00      0.00      Open 
  C95                   0.00      0.00      0.00      Open 
  C96                   0.00      0.00      0.00      Open 
  C97                   0.00      0.00      0.00      Open 
  C98                   0.00      0.00      0.00      Open 
  C99                  11.15      0.35      1.29      Open 
  C100                  0.00      0.00      0.00      Open 
  C101                  0.00      0.00      0.00      Open 
  C102                  0.00      0.00      0.00      Open 
  C103                  0.00      0.00      0.00      Open 

  C104                  0.00      0.00      0.00      Open 
  C105                  4.13      0.23      0.83      Open 
  C106                  0.00      0.00      0.00      Open 
  C107                  0.00      0.00      0.00      Open 
  C108                  0.00      0.00      0.00      Open 
  C109                  0.00      0.00      0.00      Open 
  HYD-A4-1              4.82      0.27      1.11      Open 
  C111                  0.00      0.00      0.00      Open 
  C112                  0.00      0.00      0.00      Open 
  C113                  0.00      0.00      0.00      Open 
  C114                  0.00      0.00      0.00      Open 
  C115                  0.00      0.00      0.00      Open 
  C116                  6.10      0.35      1.72      Open 
  C117                 17.45      0.56      2.97      Open 
  C118                  0.00      0.00      0.00      Open 
  C119                 15.93      0.23      0.35      Open 
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provided by CoT 
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C120                 15.93      0.23      0.35      Open 
  C121                  0.00      0.00      0.00      Open 
  C122                  0.00      0.00      0.00      Open 
  C123                 15.93      0.23      0.35      Open 
  C124                  0.00      0.00      0.00      Open 
  C125                  0.00      0.00      0.00      Open 

  C126                  0.00      0.00      0.00      Open 
  C127                  7.62      0.24      0.64      Open 
  C128                  0.00      0.00      0.00      Open 
  C31                   4.87      0.16      0.28      Open 
  C129                 71.30      1.01      5.58      Open 
  C131                  7.89      0.11      0.09      Open 
  C132                 11.67      0.17      0.20      Open 
  C133                 37.23      0.53      1.68      Open 

  C134                 37.23      0.53      1.68      Open 
  C135                 45.08      0.64      2.39      Open 
  C22_1                 5.96      0.08      0.06      Open 
  C22_2                17.60      0.25      0.42      Open 
  C2                    0.00      0.00      0.00      Open 
  P1                    0.00      0.00      0.00    Closed Pump 
  P3                  126.10      0.00    -55.25      Open Pump 
  P2                    0.00      0.00      0.00    Closed Pump 
  P5                    2.29      0.00   -109.94      Open Pump 
   

Scenario 2 - Proposed PHD + Existing PHD
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  ********************************************************************** 
  *                             E P A N E T                            * 
  *                     Hydraulic and Water Quality                    * 
  *                     Analysis for Pipe Networks                     * 
  *                           Version 2.0                              * 
  ********************************************************************** 
   
  Input File: LS_WM_3.net 
   
   
   
  Link - Node Table: 

  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  LN2005330      WJ2004634      WJ2004633          21.343       300 
  LN2447328      Dummy-1        WJ50745           462.132       200 
  LN2005337      WJ2002897      WJ2002898           3.025       300 
  LN2006159      WJ50761        WJ2002906         361.434       300 

  LN50930        WJ2002914      D1-1                8.686       300 
  C130           WJ50747        J17                34.482       300 
  LN2005301      WJ2004623      WJ2002890           19.51       300 
  LN2006612      WJ2004939      WJ2400326          45.841       150 
  LN2005338      WJ2002901      WJ2002898          106.93       300 
  LN52048        WJ51759        WJ51765            93.531       300 
  LN2005340      WJ2002900      WJ2002901           3.045       150 
  LN2447019      WJ2002906      WJ2002901         554.079       300 
  LN50926        WJ50749        WJ2002914          49.806       300 
  LN50933        WJ50755        WJ50749            21.248       200 
  LN50918        WJ50746        WJ50755           305.232       200 
  LN4048059      WJ2002889      WJ20005            21.753       300 
  LN2446937      WJ2002889      WJ2400446         126.405       300 
  LN58454        WJ58484        WJ2004937           92.47       150 
  LN52047        WJ51759        WJ51762            94.103       300 
  LN52040        WJ51758        WJ51759            91.548       300 
  LN2446987      WJ2004633      WJ2400081          396.45       300 

  LN2446981      WJ2002896      WJ58484            384.86       150 
  LN2447335      WJ2400283      Dummy-2           505.851       300 
  LN2446950      WJ2400446      WJ2400391          93.517       200 
  LN2447275      WJ2400446      WJ2400401         214.556       300 
  LN2006609      WJ2004937      WJ2004938          24.383       150 
  LN52039        WJ51759        WJ51760            20.162       300 
  LN50915        WJ50746        WJ50747            10.092       200 
  LN2400279      WJ2400289      WJ2400283          15.257       300 
  LN2006180      WJ2002904      WJ2002905          12.281       300 
  LN2005304      WJ2002891      WJ2005457          60.966       200 
  LN4048060      WJ2400325      WJ20005              38.9       150 
  LN52059        WJ51776        WJ2400401         292.409       300 
  LN2447317      WJ2400287      WJ51765           465.017       300 
  LN2447002      WJ2002899      WJ2002900          14.488       150 
  LN50919        WJ50757        WJ50758             2.801       200 
  LN2400324      WJ2400401      WJ2400402         146.849       300 
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  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  LN4048079      WJ2400402      WJ2002889         152.105       300 
  LN52057        WJ51762        WJ51776            83.414       300 
  LN52051        WJ51765        WJ51776           100.252       300 
  LN2400276      WJ2400287      WJ53923            30.567       150 
  LN2447230      WJ53923        WJ2400290         446.308       150 
  LN2446900      WJ2004938      WJ2004939          16.763       150 
  LN2446917      WJ2002890      WJ2002891          82.816       200 

  LN2446924      WJ20005        WJ2002890          27.534       300 
  LN50927        WJ2400283      WJ50747            20.647       300 
  LN50916        WJ50745        WJ50746            11.346       200 
  LN2400277      WJ2400289      WJ2400287          95.108       300 
  LN2446997      WJ2002896      WJ2002897          14.199       200 
  LN50928        WJ50762        WJ50761           171.281       300 
  LN2446909      WJ2400326      WJ2400325           54.87       150 
  LN2446992      WJ2002898      WJ2004634          52.335       300 

  LN2453937      WJ2400081      WJ2004623          202.35       300 
  LN50920        WJ50755        WJ50757            50.199       200 
  LN50922        WJ50757        WJ2002914          22.084       200 
  LN2448313      WJ2004681      WJ50762            97.151       300 
  LN2447017      WJ2002906      WJ2002905          25.364       300 
  C3             WJ2002899      WJ2002895          41.548       200 
  C4             WJ2002895      WJ2002896          65.326       200 
  C11            WJ50755        G1                  96.33       150 
  C12            WJ50758        G2                 95.294       150 
  C13            WJ50761        G3                103.151       150 
  C14            G3             G4                155.202       150 
  C15            G3             G5                 96.418       150 
  C16            WJ2400401      O1                 30.267       150 
  C17            WJ2400402      O2                 44.568       150 
  C18            O3             O7                 19.592       150 
  C19            WJ51762        O4                 72.355       150 
  C20            O8             O5                 30.818       150 

  C21            WJ2400287      O6                 49.417       150 
  C23            O7             WJ2400402         219.955       300 
  C24            WJ2400289      J25               159.916       300 
  C25            O8             J45                76.163       300 
  C27            WJ2400401      B2                  45.75       150 
  C26            WJ2400402      B1                 37.409       150 
  1              Ex-1           WJ50747            36.981       150 
  C28            D1_2FIREBLDG   J100                7.179       200 
  C29            D1-1           D1-2MAIN           26.248       300 
  C30            J100           D1-2WMBLDG         10.176       150 
  C32            D1-1           D1-SEC_FIRE_CONNECTION     9.573       
200 
  C33            J10            J6                  2.815       200 
  C34            J6             J7                  3.323       200 
  C35            J25            O8                   69.9       300 
  C36            J6             J9                  6.087       150 
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  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C37            J11            J12                 12.35       200 
  C38            J13            J19                 2.376       200 
  C39            J19            J14                 3.582       200 
  C41            J19            J16                     9       150 
  C42            J17            J18                 4.922       200 
  C43            J18            J20                 3.279       200 
  C40            J45            WJ51758           109.807       300 

  C45            J18            J22                 6.117       150 
  C46            J23            B2_SECONDFIRE      34.685       200 
  C47            J25            J23                52.535       300 
  C48            J23            HYD-W-BLVD         12.301       300 
  C49            HYD-W-BLVD     J28                34.121       300 
  C50            J28            HYD-A1             29.808       300 
  C51            HYD-A1         J30                16.173       300 
  C52            J30            HYD-A2             19.413       300 

  C53            HYD-A2         J31                10.945       300 
  C54            J31            J101               44.111       300 
  C55            J101           J33                16.014       300 
  C56            J33            J34                 15.21       300 
  C57            J34            J35                  9.88       200 
  C58            J35            Fire-A2-1           4.389       200 
  C59            HYD-W-BLVD     HYD-Blvd-west       4.273       150 
  C60            J35            DW-A2-1             10.86       150 
  C61            J34            J24                36.093       300 
  C62            J24            J26                 7.371       300 
  C63            J26            J27                31.775       300 
  C64            J27            J29                21.907       300 
  C65            J29            J32                29.017       300 
  C66            J32            J37                 9.784       300 
  C67            J37            J38                16.889       300 
  C68            J38            J39                25.879       300 
  C69            J39            J40                42.468       300 

  C70            J40            J41                10.097       300 
  C71            J41            J42                12.985       300 
  C72            J42            J43                26.626       300 
  C73            J43            J44                35.817       300 
  C74            J44            J45                55.817       300 
  C75            J42            J46                53.208       300 
  C76            J46            J47                13.265       300 
  C77            J47            J48                36.828       300 
  C78            J48            J49                 5.261       300 
  C79            J49            J97                 4.277       300 
  C80            J50            J51                15.633       300 
  C81            J51            J52                16.602       300 
  C82            J52            J15                31.451       300 
  C83            J28            A1-Fire-2           5.709       200 
  C84            HYD-A1         HYD-A1-2            5.093       150 
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  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C85            J30            J57                 5.443       200 
  C86            J57            A1-Fire-1           3.553       200 
  C87            J57            A1-DW               6.004       150 
  C88            J64            J63                47.332       300 
  C89            J63            HYD-A2             47.197       300 
  C90            J63            Hyd-StreetC          7.44       150 
  C91            J31            HYD-A1-A2            3.06       150 

  C92            J101           A2-Fire-2           3.244       200 
  C93            J33            HYD-A2-2             4.61       150 
  C94            J24            HYD-Station        43.361       200 
  C95            J26            HYD-StreetB         4.626       150 
  C96            J27            J66                21.436       200 
  C97            J66            J67                 7.441       200 
  C98            J66            J68                 9.761       150 
  C99            J29            D2-Fire2           24.207       200 

  C100           J32            J70                66.384       200 
  C101           J37            HYD-A2-1            5.307       150 
  C102           J38            J72                 7.048       200 
  C103           J72            J73                 5.201       200 
  C104           J72            J74                 5.859       150 
  C105           J39            HYD-A3              5.585       150 
  C106           J40            A4-Fire2           12.434       200 
  C107           J41            HYD-A4-2            6.561       150 
  C108           J43            J78                 6.743       200 
  C109           J78            J80                 10.59       150 
  HYD-A4-1       J44            J81                 6.591       150 
  C111           J78            J79                 3.608       200 
  C112           J46            J83                 9.869       200 
  C113           J83            J84                 5.979       200 
  C114           J83            J85                  7.76       150 
  C115           J47            HYD-Park            9.173       150 
  C116           J48            J86                71.399       150 

  C117           J49            J87                66.369       200 
  C118           J98            HYD-D3-3           10.466       150 
  C119           J97            J98                 5.062       300 
  C120           J98            J99                 5.099       300 
  C121           J99            D3-Fire2           10.219       200 
  C122           J97            E1-Fire2           13.465       200 
  C123           J99            J50                 49.94       300 
  C124           J50            J91                 6.075       200 
  C125           J91            J92                 5.544       200 
  C126           J91            J93                 8.796       150 
  C127           J51            HYD-F               4.697       200 
  C128           J52            F-Fire2             7.737       200 
  C31            D1-2MAIN       J100                2.626       200 
  C129           D1-2MAIN       WJ50762             51.51       300 
  C131           J17            J13                92.928       300 
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  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C132           J13            J64                20.492       300 
  C133           J64            J11                56.711       300 
  C134           J11            J10                70.153       300 
  C135           J10            WJ50749            25.771       300 
  C22_1          WJ51758        J15                21.283       300 
  C22_2          J15            O7                237.991       300 
  P1             R4             Dummy-1              #N/A      #N/A Pump 

  P3             R1             WJ2002904            #N/A      #N/A Pump 
  P2             R3             Dummy-2              #N/A      #N/A Pump 
  P5             R5             WJ2005457            #N/A      #N/A Pump 
   
  Energy Usage: 
  ---------------------------------------------------------------------- 
                    Usage   Avg.     Kw-hr      Avg.      Peak      Cost 
  Pump             Factor Effic.     /m3        Kw        Kw      /day 

  ---------------------------------------------------------------------- 
  P1                 0.00   0.00      0.00      0.00      0.00      0.00 
  P3               100.00  75.00      0.10    111.19    111.19      0.00 
  P2                 0.00   0.00      0.00      0.00      0.00      0.00 
  P5               100.00  75.00      0.40      3.29      3.29      0.00 
  ---------------------------------------------------------------------- 
                                                Demand Charge:      0.00 
                                                Total Cost:         0.00 
   
  Node Results: 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2002891             0.00    149.94     72.54      0.00 
  O8                    0.00    101.62     25.12      0.00 
  O7                    0.00    102.67     19.67      0.00 

  O3                    2.09    102.67     19.67      0.00 
  O5                    0.54    101.62     26.10      0.00 
  O6                    0.00    102.12     24.71      0.00 
  O4                    3.18    102.19     22.99      0.00 
  O2                    2.09    103.34     29.36      0.00 
  O1                    2.09    103.30     29.69      0.00 
  G5                    0.00    113.09     31.39      0.00 
  G4                    2.22    113.05     31.35      0.00 
  G3                    0.00    113.09     31.39      0.00 
  G2                    0.06    105.52     23.82      0.00 
  G1                    0.00    104.94     23.24      0.00 
  Dummy-2               0.00    102.14     24.14      0.00 
  Dummy-1               0.00    102.27     24.27      0.00 
  WJ50758               0.00    105.52     23.82      0.00 
  WJ50762               0.00    108.20     26.50      0.00 
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  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2004681             0.00    108.20     31.37      0.00 
  WJ50761               0.00    113.11     31.42      0.00 
  WJ2002899             0.00    115.32     29.82      0.00 
  WJ2002905             0.00    125.73     34.89      0.00 
  WJ2002904             0.00    126.69     36.01      0.00 
  WJ2002906             2.22    123.74     33.32      0.00 
  WJ2400290             0.00    102.12     28.87      0.00 

  WJ51776               0.00    102.30     25.30      0.00 
  WJ51765               1.09    102.19     26.49      0.00 
  WJ51762               0.00    102.22     23.02      0.00 
  WJ51759               0.00    102.16     23.16      0.00 
  WJ51760               0.54    102.16     23.46      0.00 
  WJ51758               0.54    101.99     18.99      0.00 
  WJ2400287             0.00    102.12     24.71      0.00 
  WJ53923               0.00    102.12     25.81      0.00 

  WJ2400289             0.54    102.10     26.58      0.00 
  WJ2400283             0.00    102.14     26.77      0.00 
  WJ50747               0.01    102.19     26.49      0.00 
  WJ50746               0.00    102.27     26.57      0.00 
  WJ50745               0.06    102.27     26.57      0.00 
  WJ50749               0.00    104.93     23.24      0.00 
  WJ50755               0.00    104.94     23.24      0.00 
  WJ2002914             0.00    105.78     25.46      0.00 
  WJ50757               0.00    105.52     23.82      0.00 
  WJ2002890             0.00    104.85     28.71      0.00 
  WJ2004623             0.00    105.12     28.61      0.00 
  WJ20005               0.00    104.45     28.25      0.00 
  WJ2002889             0.61    104.14     29.14      0.00 
  WJ2400325             0.00    104.45     27.59      0.00 
  WJ2400326             0.00    104.45     27.60      0.00 
  WJ2400401             0.00    103.31     29.70      0.00 
  WJ2004939             0.00    104.45     29.06      0.00 

  WJ2004938             0.00    104.45     29.19      0.00 
  WJ2400402             0.00    103.35     29.38      0.00 
  WJ2004937             0.00    104.45     28.76      0.00 
  WJ2400081             0.00    108.00     33.12      0.00 
  WJ58484               0.00    104.45     28.76      0.00 
  WJ2004633             0.00    113.64     29.67      0.00 
  WJ2004634             0.00    113.94     30.03      0.00 
  WJ2002898             0.00    114.68     30.12      0.00 
  WJ2002897             0.00    114.69     30.12      0.00 
  WJ2002896             0.00    114.76     30.27      0.00 
  WJ2002895             0.00    115.10     30.15      0.00 
  WJ2002901             1.00    115.69     30.42      0.00 
  WJ2002900             0.39    115.62     30.38      0.00 
  WJ2400391             2.29    103.79     29.05      0.00 
   

  

Scenario 3 - Proposed MDD + FF (Applied at Building A1 Only) + Existing MDD
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  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2400446             2.90    103.79     29.06      0.00 
  B1                    0.61    103.35     29.35      0.00 
  B2                    0.61    103.31     29.31      0.00 
  Ex-1                  4.87    102.14     26.44      0.00 
  J100                  0.00    106.72     20.52      0.00 
  D1_2FIREBLDG          0.00    106.72     20.52      0.00 
  D1-2WMBLDG            6.23    106.70     20.50      0.00 

  D1-1                  0.00    106.01     25.51      0.00 
  D1-SEC_FIRE_CONNECTION       0.00    106.01     19.81      0.00 
  J6                    0.00    104.46     20.46      0.00 
  J7                    0.00    104.46     20.46      0.00 
  J9                    4.08    104.46     20.46      0.00 
  J10                   0.00    104.46     26.46      0.00 
  J11                   0.00    103.26     25.76      0.00 
  J12                   0.00    103.26     19.26      0.00 

  J13                   0.00    102.26     25.76      0.00 
  J14                   0.00    102.26     20.06      0.00 
  J16                   1.96    102.26     20.06      0.00 
  J17                   0.00    102.20     26.20      0.00 
  J18                   0.00    102.20     24.00      0.00 
  J19                   0.00    102.26     20.26      0.00 
  J20                   0.00    102.20     24.00      0.00 
  J22                   4.00    102.20     24.00      0.00 
  J23                   0.00    101.14     19.94      0.00 
  B2_SECONDFIRE         0.00    101.14     21.34      0.00 
  J25                   0.00    101.54     25.54      0.00 
  HYD-A2                0.00    101.17     17.97      0.00 
  HYD-W-BLVD            0.00    101.04     19.84      0.00 
  J28                   0.00    100.78     19.08      0.00 
  HYD-A1                0.00    100.81     19.11      0.00 
  J30                   0.00    100.82     16.72      0.00 
  J31                   0.00    101.19     17.09      0.00 

  J101                  0.00    101.23     16.53      0.00 
  J33                   0.00    101.25     16.05      0.00 
  J34                   0.00    101.27     15.57      0.00 
  J35                   0.00    101.26     15.56      0.00 
  HYD-Station           0.00    101.31     14.21      0.00 
  Fire-A2-1             0.00    101.26     15.56      0.00 
  DW-A2-1               3.08    101.26     15.56      0.00 
  J24                   0.00    101.31     14.71      0.00 
  J26                   0.00    101.32     14.72      0.00 
  J27                   0.00    101.36     14.76      0.00 
  J29                   0.00    101.39     14.79      0.00 
  J32                   0.00    101.44     14.74      0.00 
  J37                   0.00    101.46     14.76      0.00 
  J38                   0.00    101.49     15.69      0.00 
  J39                   0.00    101.53     14.93      0.00 
 

Scenario 3 - Proposed MDD + FF (Applied at Building A1 Only) + Existing MDD
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  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  J40                   0.00    101.61     18.61      0.00 
  J41                   0.00    101.63     18.63      0.00 
  J42                   0.00    101.66     18.46      0.00 
  J43                   0.00    101.67     18.47      0.00 
  J44                   0.00    101.68     19.68      0.00 
  J45                   0.00    101.70     24.20      0.00 
  J46                   0.00    101.70     19.10      0.00 

  J47                   0.00    101.71     19.31      0.00 
  J48                   0.00    101.75     18.05      0.00 
  J49                   0.00    101.76     18.06      0.00 
  J50                   0.00    101.87     17.67      0.00 
  J51                   0.00    101.89     18.69      0.00 
  J52                   0.00    101.93     18.73      0.00 
  HYD-Blvd-west         0.00    101.04     19.84      0.00 
  A1-Fire-2           110.00    100.27     18.57      0.00 

  HYD-A1-2              0.00    100.81     19.11      0.00 
  J57                   0.00    100.33     16.23      0.00 
  HYD-A1-A2             0.00    101.19     17.09      0.00 
  A1-Fire-1           110.00    100.01     17.81      0.00 
  A1-DW                 0.00    100.33     18.13      0.00 
  A2-Fire-2             0.00    101.23     16.53      0.00 
  HYD-A2-2              0.00    101.25     16.05      0.00 
  J63                   0.00    101.73     19.53      0.00 
  J64                   0.00    102.28     25.28      0.00 
  HYD-StreetB           0.00    101.32     14.72      0.00 
  J66                   0.00    101.36     14.66      0.00 
  J67                   0.00    101.36     14.66      0.00 
  J68                   0.00    101.36     14.66      0.00 
  D2-Fire2              5.80    101.38     14.78      0.00 
  J70                   0.00    101.44     14.34      0.00 
  HYD-A2-1              0.00    101.46     14.76      0.00 
  J72                   0.00    101.49     15.69      0.00 

  J73                   0.00    101.49     15.69      0.00 
  J74                   0.00    101.49     15.69      0.00 
  HYD-A3                2.14    101.53     14.93      0.00 
  A4-Fire2              0.00    101.61     18.61      0.00 
  HYD-A4-2              0.00    101.63     18.63      0.00 
  J78                   0.00    101.67     18.47      0.00 
  J79                   0.00    101.67     18.47      0.00 
  J80                   0.00    101.67     18.47      0.00 
  J81                   2.51    101.67     19.67      0.00 
  HYD-Park              0.00    101.71     19.31      0.00 
  J83                   0.00    101.70     19.10      0.00 
  J84                   0.00    101.70     19.10      0.00 
  J85                   3.17    101.69     19.09      0.00 
  J86                   9.07    101.49     17.79      0.00 
  J87                   0.00    101.76     18.06      0.00 
 

Scenario 3 - Proposed MDD + FF (Applied at Building A1 Only) + Existing MDD
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  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  E1-Fire2              0.00    101.77     18.07      0.00 
  D3-Fire2              0.00    101.78     18.08      0.00 
  HYD-D3-3              0.00    101.77     18.07      0.00 
  J91                   0.00    101.87     17.67      0.00 
  J92                   0.00    101.87     17.67      0.00 
  J93                   0.00    101.87     17.67      0.00 
  HYD-F                 3.96    101.89     18.69      0.00 

  F-Fire2               0.00    101.93     18.73      0.00 
  Hyd-StreetC           0.00    101.73     19.53      0.00 
  J97                   0.00    101.77     17.77      0.00 
  J98                   0.00    101.77     17.77      0.00 
  J99                   0.00    101.78     17.78      0.00 
  D1-2MAIN              0.00    106.72     25.72      0.00 
  J15                   0.00    101.99     18.99      0.00 
  R1                 -296.57     98.00      0.00      0.00 Reservoir 

  R3                    0.00    200.00      0.00      0.00 Reservoir 
  R4                    0.00    200.00      0.00      0.00 Reservoir 
  R5                   -2.29     40.00      0.00      0.00 Reservoir 
   
  Link Results: 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  LN2005330           118.11      1.67     14.22      Open 
  LN2447328             0.00      0.00      0.00      Open 
  LN2005337            23.64      0.33      0.72      Open 
  LN2006159           174.85      2.47     29.40      Open 
  LN50930             166.40      2.35     26.83      Open 
  C130                 18.74      0.27      0.47      Open 
  LN2005301           118.11      1.67     14.22      Open 
  LN2006612             0.00      0.00      0.00      Open 

  LN2005338            94.47      1.34      9.40      Open 
  LN52048              16.78      0.24      0.38      Open 
  LN2005340            24.03      1.36     21.80      Open 
  LN2447019           119.50      1.69     14.53      Open 
  LN50926             129.93      1.84     16.97      Open 
  LN50933               5.14      0.16      0.31      Open 
  LN50918              31.27      1.00      8.74      Open 
  LN4048059           118.11      1.67     14.22      Open 
  LN2446937            48.84      0.69      2.77      Open 
  LN58454               0.00      0.00      0.00      Open 
  LN52047              23.21      0.33      0.70      Open 
  LN52040              39.45      0.56      1.87      Open 
  LN2446987           118.11      1.67     14.22      Open 
  LN2446981             0.00      0.00      0.00    Closed 
  LN2447335             0.00      0.00      0.00      Open 
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  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  LN2446950             2.29      0.07      0.07      Open 
  LN2447275            43.65      0.62      2.25      Open 
  LN2006609             0.00      0.00      0.00      Open 
  LN52039               0.54      0.01      0.00      Open 
  LN50915              31.21      0.99      8.71      Open 
  LN2400279            45.06      0.64      2.39      Open 
  LN2006180           296.57      4.20     78.23      Open 

  LN2005304             0.00      0.00      0.00      Open 
  LN4048060             0.00      0.00      0.00      Open 
  LN52059              55.09      0.78      3.46      Open 
  LN2447317            10.84      0.15      0.17      Open 
  LN2447002            23.64      1.34     21.15      Open 
  LN50919               0.06      0.00      0.00      Open 
  LN2400324            14.14      0.20      0.28      Open 
  LN4048079            68.66      0.97      5.21      Open 

  LN52057              26.39      0.37      0.89      Open 
  LN52051              28.71      0.41      1.04      Open 
  LN2400276             0.00      0.00      0.00      Open 
  LN2447230             0.00      0.00      0.00      Open 
  LN2446900             0.00      0.00      0.00      Open 
  LN2446917             0.00      0.00      0.00    Closed 
  LN2446924           118.11      1.67     14.22      Open 
  LN50927              45.06      0.64      2.39      Open 
  LN50916               0.06      0.00      0.00      Open 
  LN2400277            10.84      0.15      0.17      Open 
  LN2446997            23.64      0.75      5.21      Open 
  LN50928             172.63      2.44     28.71      Open 
  LN2446909             0.00      0.00      0.00      Open 
  LN2446992           118.11      1.67     14.22      Open 
  LN2453937           118.11      1.67     14.22      Open 
  LN50920              36.41      1.16     11.59      Open 
  LN50922              36.47      1.16     11.62      Open 

  LN2448313             0.00      0.00      0.00      Open 
  LN2447017           296.57      4.20     78.23      Open 
  C3                   23.64      0.75      5.21      Open 
  C4                   23.64      0.75      5.21      Open 
  C11                   0.00      0.00      0.00      Open 
  C12                   0.06      0.00      0.00      Open 
  C13                   2.22      0.13      0.26      Open 
  C14                   2.22      0.13      0.26      Open 
  C15                   0.00      0.00      0.00      Open 
  C16                   2.09      0.12      0.24      Open 
  C17                   2.09      0.12      0.24      Open 
  C18                   2.09      0.12      0.24      Open 
  C19                   3.18      0.18      0.51      Open 
  C20                   0.54      0.03      0.02      Open 
  C21                   0.00      0.00      0.00      Open 
 

Scenario 3 - Proposed MDD + FF (Applied at Building A1 Only) + Existing MDD
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  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C23                  51.82      0.73      3.09      Open 
  C24                  55.36      0.78      3.49      Open 
  C25                  29.83      0.42      1.11      Open 
  C27                   0.61      0.03      0.02      Open 
  C26                   0.61      0.03      0.02      Open 
  1                     4.87      0.28      1.13      Open 
  C28                   0.00      0.00      0.00      Open 

  C29                 166.40      2.35     26.83      Open 
  C30                   6.23      0.35      1.79      Open 
  C32                   0.00      0.00      0.00      Open 
  C33                   4.08      0.13      0.20      Open 
  C34                   0.00      0.00      0.00      Open 
  C35                  29.29      0.41      1.07      Open 
  C36                   4.08      0.23      0.82      Open 
  C37                   0.00      0.00      0.00      Open 

  C38                   1.96      0.06      0.05      Open 
  C39                   0.00      0.00      0.00      Open 
  C41                   1.96      0.11      0.21      Open 
  C42                   4.00      0.13      0.19      Open 
  C43                   0.00      0.00      0.00      Open 
  C40                  47.41      0.67      2.62      Open 
  C45                   4.00      0.23      0.79      Open 
  C46                   0.00      0.00      0.00      Open 
  C47                  84.65      1.20      7.67      Open 
  C48                  84.65      1.20      7.67      Open 
  C49                  84.65      1.20      7.67      Open 
  C50                  25.35      0.36      0.82      Open 
  C51                  25.35      0.36      0.82      Open 
  C52                 135.35      1.91     18.30      Open 
  C53                  29.06      0.41      1.06      Open 
  C54                  29.06      0.41      1.06      Open 
  C55                  29.06      0.41      1.06      Open 

  C56                  29.06      0.41      1.06      Open 
  C57                   3.08      0.10      0.12      Open 
  C58                   0.00      0.00      0.00      Open 
  C59                   0.00      0.00      0.00      Open 
  C60                   3.08      0.17      0.49      Open 
  C61                  32.14      0.45      1.28      Open 
  C62                  32.14      0.45      1.28      Open 
  C63                  32.14      0.45      1.28      Open 
  C64                  32.14      0.45      1.28      Open 
  C65                  37.94      0.54      1.74      Open 
  C66                  37.94      0.54      1.74      Open 
  C67                  37.94      0.54      1.74      Open 
  C68                  37.94      0.54      1.74      Open 
  C69                  40.09      0.57      1.92      Open 
  C70                  40.09      0.57      1.92      Open 
 

Scenario 3 - Proposed MDD + FF (Applied at Building A1 Only) + Existing MDD
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  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C71                  40.09      0.57      1.92      Open 
  C72                  15.07      0.21      0.31      Open 
  C73                  15.08      0.21      0.31      Open 
  C74                  17.58      0.25      0.42      Open 
  C75                  25.01      0.35      0.80      Open 
  C76                  28.18      0.40      1.00      Open 
  C77                  28.18      0.40      1.00      Open 

  C78                  37.26      0.53      1.68      Open 
  C79                  37.26      0.53      1.68      Open 
  C80                  37.26      0.53      1.68      Open 
  C81                  41.22      0.58      2.02      Open 
  C82                  41.22      0.58      2.02      Open 
  C83                 110.00      3.50     89.82      Open 
  C84                   0.00      0.00      0.00      Open 
  C85                 110.00      3.50     89.82      Open 

  C86                 110.00      3.50     89.82      Open 
  C87                   0.00      0.00      0.00      Open 
  C88                 106.29      1.50     11.70      Open 
  C89                 106.29      1.50     11.70      Open 
  C90                   0.00      0.00      0.00      Open 
  C91                   0.00      0.00      0.00      Open 
  C92                   0.00      0.00      0.00      Open 
  C93                   0.00      0.00      0.00      Open 
  C94                   0.00      0.00      0.00      Open 
  C95                   0.00      0.00      0.00      Open 
  C96                   0.00      0.00      0.00      Open 
  C97                   0.00      0.00      0.00      Open 
  C98                   0.00      0.00      0.00      Open 
  C99                   5.80      0.18      0.39      Open 
  C100                  0.00      0.00      0.00      Open 
  C101                  0.00      0.00      0.00      Open 
  C102                  0.00      0.00      0.00      Open 

  C103                  0.00      0.00      0.00      Open 
  C104                  0.00      0.00      0.00      Open 
  C105                  2.14      0.12      0.25      Open 
  C106                  0.00      0.00      0.00      Open 
  C107                  0.00      0.00      0.00      Open 
  C108                  0.00      0.00      0.00      Open 
  C109                  0.00      0.00      0.00      Open 
  HYD-A4-1              2.51      0.14      0.33      Open 
  C111                  0.00      0.00      0.00      Open 
  C112                  3.17      0.10      0.13      Open 
  C113                  0.00      0.00      0.00      Open 
  C114                  3.17      0.18      0.51      Open 
  C115                  0.00      0.00      0.00      Open 
  C116                  9.07      0.51      3.59      Open 
  C117                  0.00      0.00      0.00      Open 
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  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C118                  0.00      0.00      0.00      Open 
  C119                 37.26      0.53      1.68      Open 
  C120                 37.26      0.53      1.68      Open 
  C121                  0.00      0.00      0.00      Open 
  C122                  0.00      0.00      0.00      Open 
  C123                 37.26      0.53      1.68      Open 
  C124                  0.00      0.00      0.00      Open 

  C125                  0.00      0.00      0.00      Open 
  C126                  0.00      0.00      0.00      Open 
  C127                  3.96      0.13      0.19      Open 
  C128                  0.00      0.00      0.00      Open 
  C31                   6.23      0.20      0.44      Open 
  C129                172.63      2.44     28.71      Open 
  C131                 22.74      0.32      0.67      Open 
  C132                 24.71      0.35      0.78      Open 

  C133                130.99      1.85     17.22      Open 
  C134                130.99      1.85     17.22      Open 
  C135                135.07      1.91     18.23      Open 
  C22_1                 8.50      0.12      0.11      Open 
  C22_2                49.73      0.70      2.86      Open 
  P1                    0.00      0.00      0.00    Closed Pump 
  P3                  296.57      0.00    -28.69      Open Pump 
  P2                    0.00      0.00      0.00    Closed Pump 
  P5                    2.29      0.00   -109.94      Open Pump 
   

Scenario 3 - Proposed MDD + FF (Applied at Building A1 Only) + Existing MDD



Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD

Figure 5 - Resultant Pressure Head (m)
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  ********************************************************************** 
  *                             E P A N E T                            * 
  *                     Hydraulic and Water Quality                    * 
  *                     Analysis for Pipe Networks                     * 
  *                           Version 2.0                              * 
  ********************************************************************** 
   
  Input File: LS_WM_3a.net 
   
  Existing- Avg Water Demand based on Consmption data as provided by CoT 
  and max hour day demand for Proposed WM network alongwith fire demand 
on 7 nodes including 5 hydrants 

   
  Link - Node Table: 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  LN2005330      WJ2004634      WJ2004633          21.343       300 
  LN2447328      Dummy-1        WJ50745           462.132       200 

  LN2005337      WJ2002897      WJ2002898           3.025       300 
  LN2006159      WJ50761        WJ2002906         361.434       300 
  LN50930        WJ2002914      D1-1                8.686       300 
  C130           WJ50747        J17                34.482       300 
  LN2005301      WJ2004623      WJ2002890           19.51       300 
  LN2006612      WJ2004939      WJ2400326          45.841       150 
  LN2005338      WJ2002901      WJ2002898          106.93       300 
  LN52048        WJ51759        WJ51765            93.531       300 
  LN2005340      WJ2002900      WJ2002901           3.045       150 
  LN2447019      WJ2002906      WJ2002901         554.079       300 
  LN50926        WJ50749        WJ2002914          49.806       300 
  LN50933        WJ50755        WJ50749            21.248       200 
  LN50918        WJ50746        WJ50755           305.232       200 
  LN4048059      WJ2002889      WJ20005            21.753       300 
  LN2446937      WJ2002889      WJ2400446         126.405       300 
  LN58454        WJ58484        WJ2004937           92.47       150 
  LN52047        WJ51759        WJ51762            94.103       300 

  LN52040        WJ51758        WJ51759            91.548       300 
  LN2446987      WJ2004633      WJ2400081          396.45       300 
  LN2446981      WJ2002896      WJ58484            384.86       150 
  LN2447335      WJ2400283      Dummy-2           505.851       300 
  LN2446950      WJ2400446      WJ2400391          93.517       200 
  LN2447275      WJ2400446      WJ2400401         214.556       300 
  LN2006609      WJ2004937      WJ2004938          24.383       150 
  LN52039        WJ51759        WJ51760            20.162       300 
  LN50915        WJ50746        WJ50747            10.092       200 
  LN2400279      WJ2400289      WJ2400283          15.257       300 
  LN2006180      WJ2002904      WJ2002905          12.281       300 
  LN2005304      WJ2002891      WJ2005457          60.966       200 
  LN4048060      WJ2400325      WJ20005              38.9       150 
  LN52059        WJ51776        WJ2400401         292.409       300 
  LN2447317      WJ2400287      WJ51765           465.017       300 
  LN2447002      WJ2002899      WJ2002900          14.488       150 

Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD



  Page 2    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  LN2400324      WJ2400401      WJ2400402         146.849       300 
  LN4048079      WJ2400402      WJ2002889         152.105       300 
  LN52057        WJ51762        WJ51776            83.414       300 
  LN52051        WJ51765        WJ51776           100.252       300 
  LN2400276      WJ2400287      WJ53923            30.567       150 
  LN2447230      WJ53923        WJ2400290         446.308       150 

  LN2446900      WJ2004938      WJ2004939          16.763       150 
  LN2446917      WJ2002890      WJ2002891          82.816       200 
  LN2446924      WJ20005        WJ2002890          27.534       300 
  LN50927        WJ2400283      WJ50747            20.647       300 
  LN50916        WJ50745        WJ50746            11.346       200 
  LN2400277      WJ2400289      WJ2400287          95.108       300 
  LN2446997      WJ2002896      WJ2002897          14.199       200 
  LN50928        WJ50762        WJ50761           171.281       300 

  LN2446909      WJ2400326      WJ2400325           54.87       150 
  LN2446992      WJ2002898      WJ2004634          52.335       300 
  LN2453937      WJ2400081      WJ2004623          202.35       300 
  LN50920        WJ50755        WJ50757            50.199       200 
  LN50922        WJ50757        WJ2002914          22.084       200 
  LN2448313      WJ2004681      WJ50762            97.151       300 
  LN2447017      WJ2002906      WJ2002905          25.364       300 
  C3             WJ2002899      WJ2002895          41.548       200 
  C4             WJ2002895      WJ2002896          65.326       200 
  C11            WJ50755        G1                  96.33       150 
  C12            WJ50758        G2                 95.294       150 
  C13            WJ50761        G3                103.151       150 
  C14            G3             G4                155.202       150 
  C15            G3             G5                 96.418       150 
  C16            WJ2400401      O1                 30.267       150 
  C17            WJ2400402      O2                 44.568       150 
  C18            O3             O7                 19.592       150 

  C19            WJ51762        O4                 72.355       150 
  C20            O8             O5                 30.818       150 
  C21            WJ2400287      O6                 49.417       150 
  C23            O7             WJ2400402         219.955       300 
  C24            WJ2400289      J25               159.916       300 
  C25            O8             J45                76.163       300 
  C27            WJ2400401      B2                  45.75       150 
  C26            WJ2400402      B1                 37.409       150 
  1              Ex-1           WJ50747            36.981       150 
  C28            D1_2FIREBLDG   J100                7.179       200 
  C29            D1-1           D1-2MAIN           26.248       300 
  C30            J100           D1-2WMBLDG         10.176       150 
  C32            D1-1           D1-SEC_FIRE_CONNECTION     9.573       
200 
  C33            J10            J6                  2.815       200 
  C34            J6             J7                  3.323       200 

Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD



  Page 3    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C36            J6             J9                  6.087       150 
  C37            J11            J12                 12.35       200 
  C38            J13            J19                 2.376       200 
  C39            J19            J14                 3.582       200 
  C41            J19            J16                     9       150 
  C42            J17            J18                 4.922       200 

  C43            J18            J20                 3.279       200 
  C40            J45            WJ51758           109.807       300 
  C45            J18            J22                 6.117       150 
  C46            J23            B2_SECONDFIRE      34.685       200 
  C47            J25            J23                52.535       300 
  C48            J23            HYD-W-BLVD         12.301       300 
  C49            HYD-W-BLVD     J28                34.121       300 
  C50            J28            HYD-A1             29.808       300 

  C51            HYD-A1         J30                16.173       300 
  C52            J30            HYD-A2             19.413       300 
  C53            HYD-A2         J31                10.945       300 
  C54            J31            J101               44.111       300 
  C55            J101           J33                16.014       300 
  C56            J33            J34                 15.21       300 
  C57            J34            J35                  9.88       200 
  C58            J35            Fire-A2-1           4.389       200 
  C59            HYD-W-BLVD     HYD-Blvd-west       4.273       150 
  C60            J35            DW-A2-1             10.86       150 
  C61            J34            J24                36.093       300 
  C62            J24            J26                 7.371       300 
  C63            J26            J27                31.775       300 
  C64            J27            J29                21.907       300 
  C65            J29            J32                29.017       300 
  C66            J32            J37                 9.784       300 
  C67            J37            J38                16.889       300 

  C68            J38            J39                25.879       300 
  C69            J39            J40                42.468       300 
  C70            J40            J41                10.097       300 
  C71            J41            J42                12.985       300 
  C72            J42            J43                26.626       300 
  C73            J43            J44                35.817       300 
  C74            J44            J45                55.817       300 
  C75            J42            J46                53.208       300 
  C76            J46            J47                13.265       300 
  C77            J47            J48                36.828       300 
  C78            J48            J49                 5.261       300 
  C79            J49            J97                 4.277       300 
  C80            J50            J51                15.633       300 
  C81            J51            J52                16.602       300 
  C82            J52            J15                31.451       300 
  C83            J28            A1-Fire-2           5.709       200 

Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD



  Page 4    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C84            HYD-A1         HYD-A1-2            5.093       150 
  C85            J30            J57                 5.443       200 
  C86            J57            A1-Fire-1           3.553       200 
  C87            J57            A1-DW               6.004       150 
  C88            J64            J63                47.332       300 
  C89            J63            HYD-A2             47.197       300 

  C90            J63            Hyd-StreetC          7.44       150 
  C91            J31            HYD-A1-A2            3.06       150 
  C92            J101           A2-Fire-2           3.244       200 
  C93            J33            HYD-A2-2             4.61       150 
  C94            J24            HYD-Station        43.361       200 
  C95            J26            HYD-StreetB         4.626       150 
  C96            J27            J66                21.436       200 
  C97            J66            J67                 7.441       200 

  C98            J66            J68                 9.761       150 
  C99            J29            D2-Fire2           24.207       200 
  C100           J32            J70                66.384       200 
  C101           J37            HYD-A2-1            5.307       150 
  C102           J38            J72                 7.048       200 
  C103           J72            J73                 5.201       200 
  C104           J72            J74                 5.859       150 
  C105           J39            HYD-A3              5.585       150 
  C106           J40            A4-Fire2           12.434       200 
  C107           J41            HYD-A4-2            6.561       150 
  C108           J43            J78                 6.743       200 
  C109           J78            J80                 10.59       150 
  HYD-A4-1       J44            J81                 6.591       150 
  C111           J78            J79                 3.608       200 
  C112           J46            J83                 9.869       200 
  C113           J83            J84                 5.979       200 
  C114           J83            J85                  7.76       150 

  C115           J47            HYD-Park            9.173       150 
  C116           J48            J86                71.399       150 
  C117           J49            J87                66.369       200 
  C118           J98            HYD-D3-3           10.466       150 
  C119           J97            J98                 5.062       300 
  C120           J98            J99                 5.099       300 
  C121           J99            D3-Fire2           10.219       200 
  C122           J97            E1-Fire2           13.465       200 
  C123           J99            J50                 49.94       300 
  C124           J50            J91                 6.075       200 
  C125           J91            J92                 5.544       200 
  C126           J91            J93                 8.796       150 
  C127           J51            HYD-F               4.697       200 
  C128           J52            F-Fire2             7.737       200 
  C31            D1-2MAIN       J100                2.626       200 
  C129           D1-2MAIN       WJ50762             51.51       300 

Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD



  Page 5    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C131           J17            J13                92.928       300 
  C132           J13            J64                20.492       300 
  C133           J64            J11                56.711       300 
  C134           J11            J10                70.153       300 
  C135           J10            WJ50749            25.771       300 
  C22_1          WJ51758        J15                21.283       300 

  C22_2          J15            O7                237.991       300 
  P1             R4             Dummy-1              #N/A      #N/A Pump 
  P3             R1             WJ2002904            #N/A      #N/A Pump 
  P2             R3             Dummy-2              #N/A      #N/A Pump 
  P5             R5             WJ2005457            #N/A      #N/A Pump 
   
  Energy Usage: 
  ---------------------------------------------------------------------- 

                    Usage   Avg.     Kw-hr      Avg.      Peak      Cost 
  Pump             Factor Effic.     /m3        Kw        Kw      /day 
  ---------------------------------------------------------------------- 
  P1                 0.00   0.00      0.00      0.00      0.00      0.00 
  P3               100.00  75.00      0.11    113.70    113.70      0.00 
  P2                 0.00   0.00      0.00      0.00      0.00      0.00 
  P5               100.00  75.00      0.40      3.29      3.29      0.00 
  ---------------------------------------------------------------------- 
                                                Demand Charge:      0.00 
                                                Total Cost:         0.00 
   
  Node Results: 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2002891             0.00    127.27     49.87      0.00 

  O8                    0.00    101.34     24.84      0.00 
  O7                    0.00    102.37     19.37      0.00 
  O3                    2.09    102.36     19.36      0.00 
  O5                    0.54    101.34     25.82      0.00 
  O6                    0.00    101.78     24.38      0.00 
  O4                    3.18    101.87     22.67      0.00 
  O2                    2.09    103.05     29.07      0.00 
  O1                    2.09    103.01     29.40      0.00 
  G5                    0.00    112.99     31.29      0.00 
  G4                    2.22    112.95     31.25      0.00 
  G3                    0.00    112.99     31.29      0.00 
  G2                    0.06    105.22     23.52      0.00 
  G1                    0.00    104.63     22.93      0.00 
  Dummy-2               0.00    101.79     23.79      0.00 
  Dummy-1               0.00    101.92     23.92      0.00 
  WJ50758               0.00    105.22     23.52      0.00 

Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD



  Page 6    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ50762               0.00    107.97     26.27      0.00 
  WJ2004681             0.00    107.97     31.14      0.00 
  WJ50761               0.00    113.02     31.32      0.00 
  WJ2002899             0.00    115.31     29.81      0.00 
  WJ2002905             0.00    125.96     35.12      0.00 
  WJ2002904             0.00    126.95     36.27      0.00 

  WJ2002906             2.22    123.93     33.51      0.00 
  WJ2400290             0.00    101.78     28.53      0.00 
  WJ51776               0.00    101.98     24.98      0.00 
  WJ51765               1.09    101.87     26.17      0.00 
  WJ51762               0.00    101.90     22.70      0.00 
  WJ51759               0.00    101.84     22.84      0.00 
  WJ51760               0.54    101.84     23.14      0.00 
  WJ51758               0.54    101.67     18.67      0.00 

  WJ2400287             0.00    101.78     24.38      0.00 
  WJ53923               0.00    101.78     25.48      0.00 
  WJ2400289             0.54    101.76     26.24      0.00 
  WJ2400283             0.00    101.79     26.42      0.00 
  WJ50747               0.01    101.83     26.13      0.00 
  WJ50746               0.00    101.92     26.22      0.00 
  WJ50745               0.06    101.92     26.22      0.00 
  WJ50749               0.00    104.62     22.92      0.00 
  WJ50755               0.00    104.63     22.93      0.00 
  WJ2002914             0.00    105.49     25.16      0.00 
  WJ50757               0.00    105.22     23.52      0.00 
  WJ2002890             0.00    104.59     28.46      0.00 
  WJ2004623             0.00    104.87     28.36      0.00 
  WJ20005               0.00    104.19     27.99      0.00 
  WJ2002889             0.61    103.87     28.87      0.00 
  WJ2400325             0.00    104.19     27.33      0.00 
  WJ2400326             0.00    104.19     27.34      0.00 

  WJ2400401             0.00    103.02     29.41      0.00 
  WJ2004939             0.00    104.19     28.79      0.00 
  WJ2004938             0.00    104.19     28.93      0.00 
  WJ2400402             0.00    103.06     29.08      0.00 
  WJ2004937             0.00    104.19     28.50      0.00 
  WJ2400081             0.00    107.82     32.94      0.00 
  WJ58484               0.00    104.19     28.50      0.00 
  WJ2004633             0.00    113.59     29.62      0.00 
  WJ2004634             0.00    113.90     29.99      0.00 
  WJ2002898             0.00    114.66     30.10      0.00 
  WJ2002897             0.00    114.66     30.09      0.00 
  WJ2002896             0.00    114.74     30.25      0.00 
  WJ2002895             0.00    115.09     30.13      0.00 
  WJ2002901             1.00    115.69     30.42      0.00 
  WJ2002900             0.39    115.62     30.37      0.00 
  WJ2400391             2.29    103.51     28.77      0.00 

Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD



  Page 7    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2005457             2.29    149.94     72.54      0.00 
  WJ2400446             2.90    103.51     28.78      0.00 
  B1                    0.61    103.06     29.06      0.00 
  B2                    0.61    103.02     29.02      0.00 
  Ex-1                  4.87    101.78     26.08      0.00 
  J100                  0.00    106.45     20.25      0.00 

  D1_2FIREBLDG          0.00    106.45     20.25      0.00 
  D1-2WMBLDG            6.23    106.43     20.23      0.00 
  D1-1                  0.00    105.73     25.23      0.00 
  D1-SEC_FIRE_CONNECTION       0.00    105.73     19.53      0.00 
  J6                    0.00    104.13     20.13      0.00 
  J7                    0.00    104.13     20.13      0.00 
  J9                    4.08    104.13     20.13      0.00 
  J10                   0.00    104.13     26.13      0.00 

  J11                   0.00    102.89     25.39      0.00 
  J12                   0.00    102.89     18.89      0.00 
  J13                   0.00    101.87     25.37      0.00 
  J14                   0.00    101.87     19.67      0.00 
  J16                   1.96    101.87     19.67      0.00 
  J17                   0.00    101.83     25.83      0.00 
  J18                   0.00    101.83     23.63      0.00 
  J19                   0.00    101.87     19.87      0.00 
  J20                   0.00    101.83     23.63      0.00 
  J22                   4.00    101.83     23.63      0.00 
  J23                   0.00    100.98     19.78      0.00 
  B2_SECONDFIRE         0.00    100.98     21.18      0.00 
  J25                   0.00    101.29     25.29      0.00 
  HYD-A2                0.00    100.89     17.69      0.00 
  HYD-W-BLVD            0.00    100.90     19.70      0.00 
  J28                   0.00    100.83     19.13      0.00 
  HYD-A1                0.00    100.82     19.12      0.00 

  J30                   0.00    100.83     16.73      0.00 
  J31                   0.00    100.88     16.78      0.00 
  J101                  0.00    100.88     16.18      0.00 
  J33                   0.00    100.88     15.68      0.00 
  J34                   0.00    100.90     15.20      0.00 
  J35                   0.00    100.90     15.20      0.00 
  HYD-Station           0.00    100.95     13.85      0.00 
  Fire-A2-1             0.00    100.90     15.20      0.00 
  DW-A2-1               3.08    100.89     15.19      0.00 
  J24                   0.00    100.95     14.35      0.00 
  J26                   0.00    100.96     14.36      0.00 
  J27                   0.00    101.01     14.41      0.00 
  J29                   0.00    101.04     14.44      0.00 
  J32                   0.00    101.09     14.39      0.00 
  J37                   0.00    101.11     14.41      0.00 
  J38                   0.00    101.15     15.35      0.00 

Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD



  Page 8    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  J39                   0.00    101.20     14.60      0.00 
  J40                   0.00    101.29     18.29      0.00 
  J41                   0.00    101.31     18.31      0.00 
  J42                   0.00    101.34     18.14      0.00 
  J43                   0.00    101.35     18.15      0.00 
  J44                   0.00    101.37     19.37      0.00 

  J45                   0.00    101.40     23.90      0.00 
  J46                   0.00    101.37     18.77      0.00 
  J47                   0.00    101.39     18.99      0.00 
  J48                   0.00    101.42     17.72      0.00 
  J49                   0.00    101.43     17.73      0.00 
  J50                   0.00    101.53     17.33      0.00 
  J51                   0.00    101.56     18.36      0.00 
  J52                   0.00    101.60     18.40      0.00 

  HYD-Blvd-west        31.43    100.75     19.55      0.00 
  A1-Fire-2            31.43    100.78     19.08      0.00 
  HYD-A1-2             31.43    100.64     18.94      0.00 
  J57                   0.00    100.78     16.68      0.00 
  HYD-A1-A2            31.43    100.77     16.67      0.00 
  A1-Fire-1            31.43    100.75     18.55      0.00 
  A1-DW                 0.00    100.78     18.58      0.00 
  A2-Fire-2             0.00    100.88     16.18      0.00 
  HYD-A2-2             31.43    100.71     15.51      0.00 
  J63                   0.00    101.24     19.04      0.00 
  J64                   0.00    101.88     24.88      0.00 
  HYD-StreetB           0.00    100.96     14.36      0.00 
  J66                   0.00    101.01     14.31      0.00 
  J67                   0.00    101.01     14.31      0.00 
  J68                   0.00    101.01     14.31      0.00 
  D2-Fire2              5.80    101.03     14.43      0.00 
  J70                   0.00    101.09     13.99      0.00 

  HYD-A2-1              0.00    101.11     14.41      0.00 
  J72                   0.00    101.15     15.35      0.00 
  J73                   0.00    101.15     15.35      0.00 
  J74                   0.00    101.15     15.35      0.00 
  HYD-A3                2.14    101.19     14.59      0.00 
  A4-Fire2              0.00    101.29     18.29      0.00 
  HYD-A4-2              0.00    101.31     18.31      0.00 
  J78                   0.00    101.35     18.15      0.00 
  J79                   0.00    101.35     18.15      0.00 
  J80                   0.00    101.35     18.15      0.00 
  J81                   2.51    101.36     19.36      0.00 
  HYD-Park              0.00    101.39     18.99      0.00 
  J83                   0.00    101.37     18.77      0.00 
  J84                   0.00    101.37     18.77      0.00 
  J85                   3.17    101.37     18.77      0.00 
  J86                   9.07    101.16     17.46      0.00 

Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD
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provided by CoT 
  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  J87                   0.00    101.43     17.73      0.00 
  E1-Fire2              0.00    101.43     17.73      0.00 
  D3-Fire2              0.00    101.45     17.75      0.00 
  HYD-D3-3              0.00    101.44     17.74      0.00 
  J91                   0.00    101.53     17.33      0.00 
  J92                   0.00    101.53     17.33      0.00 

  J93                   3.96    101.52     17.32      0.00 
  HYD-F                 3.96    101.56     18.36      0.00 
  F-Fire2               0.00    101.60     18.40      0.00 
  Hyd-StreetC          31.43    100.98     18.78      0.00 
  J97                   0.00    101.43     17.43      0.00 
  J98                   0.00    101.44     17.44      0.00 
  J99                   0.00    101.45     17.45      0.00 
  D1-2MAIN              0.00    106.45     25.45      0.00 

  J15                   0.00    101.67     18.67      0.00 
  R1                 -300.55     98.00      0.00      0.00 Reservoir 
  R3                    0.00    200.00      0.00      0.00 Reservoir 
  R4                    0.00    200.00      0.00      0.00 Reservoir 
  R5                   -2.29     40.00      0.00      0.00 Reservoir 
   
  Link Results: 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  LN2005330           119.60      1.69     14.55      Open 
  LN2447328             0.00      0.00      0.00      Open 
  LN2005337            23.94      0.34      0.74      Open 
  LN2006159           177.33      2.51     30.18      Open 
  LN50930             168.89      2.39     27.57      Open 
  C130                 12.65      0.18      0.23      Open 

  LN2005301           119.60      1.69     14.55      Open 
  LN2006612             0.00      0.00      0.00      Open 
  LN2005338            95.67      1.35      9.62      Open 
  LN52048              16.48      0.23      0.37      Open 
  LN2005340            24.33      1.38     22.30      Open 
  LN2447019           120.99      1.71     14.87      Open 
  LN50926             131.88      1.87     17.44      Open 
  LN50933               5.42      0.17      0.34      Open 
  LN50918              31.52      1.00      8.88      Open 
  LN4048059           119.60      1.69     14.55      Open 
  LN2446937            49.44      0.70      2.83      Open 
  LN58454               0.00      0.00      0.00      Open 
  LN52047              23.47      0.33      0.71      Open 
  LN52040              39.41      0.56      1.86      Open 
  LN2446987           119.60      1.69     14.55      Open 
  LN2446981             0.00      0.00      0.00    Closed 

Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD
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provided by CoT 
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  LN2447335             0.00      0.00      0.00      Open 
  LN2446950             2.29      0.07      0.07      Open 
  LN2447275            44.25      0.63      2.31      Open 
  LN2006609             0.00      0.00      0.00      Open 
  LN52039               0.54      0.01      0.00      Open 
  LN50915              31.46      1.00      8.84      Open 

  LN2400279            39.23      0.56      1.85      Open 
  LN2006180           300.55      4.25     80.18      Open 
  LN2005304             0.00      0.00      0.00    Closed 
  LN4048060             0.00      0.00      0.00      Open 
  LN52059              55.92      0.79      3.56      Open 
  LN2447317            11.71      0.17      0.20      Open 
  LN2447002            23.94      1.35     21.64      Open 
  LN50919               0.06      0.00      0.00      Open 

  LN2400324            14.38      0.20      0.29      Open 
  LN4048079            69.55      0.98      5.33      Open 
  LN52057              26.65      0.38      0.90      Open 
  LN52051              29.28      0.41      1.07      Open 
  LN2400276             0.00      0.00      0.00      Open 
  LN2447230             0.00      0.00      0.00      Open 
  LN2446900             0.00      0.00      0.00      Open 
  LN2446917             0.00      0.00      0.00    Closed 
  LN2446924           119.60      1.69     14.55      Open 
  LN50927              39.23      0.56      1.85      Open 
  LN50916               0.06      0.00      0.00      Open 
  LN2400277            11.71      0.17      0.20      Open 
  LN2446997            23.94      0.76      5.33      Open 
  LN50928             175.11      2.48     29.49      Open 
  LN2446909             0.00      0.00      0.00      Open 
  LN2446992           119.60      1.69     14.55      Open 
  LN2453937           119.60      1.69     14.55      Open 

  LN50920              36.94      1.18     11.91      Open 
  LN50922              37.00      1.18     11.94      Open 
  LN2448313             0.00      0.00      0.00      Open 
  LN2447017           300.55      4.25     80.18      Open 
  C3                   23.94      0.76      5.33      Open 
  C4                   23.94      0.76      5.33      Open 
  C11                   0.00      0.00      0.00      Open 
  C12                   0.06      0.00      0.00      Open 
  C13                   2.22      0.13      0.26      Open 
  C14                   2.22      0.13      0.26      Open 
  C15                   0.00      0.00      0.00      Open 
  C16                   2.09      0.12      0.24      Open 
  C17                   2.09      0.12      0.24      Open 
  C18                   2.09      0.12      0.24      Open 
  C19                   3.18      0.18      0.51      Open 
  C20                   0.54      0.03      0.02      Open 

Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD



  Page 11   Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C21                   0.00      0.00      0.00      Open 
  C23                  52.48      0.74      3.16      Open 
  C24                  50.40      0.71      2.94      Open 
  C25                  24.18      0.34      0.75      Open 
  C27                   0.61      0.03      0.02      Open 
  C26                   0.61      0.03      0.02      Open 

  1                     4.87      0.28      1.13      Open 
  C28                   0.00      0.00      0.00      Open 
  C29                 168.89      2.39     27.57      Open 
  C30                   6.23      0.35      1.79      Open 
  C32                   0.00      0.00      0.00      Open 
  C33                   4.08      0.13      0.20      Open 
  C34                   0.00      0.00      0.00      Open 
  C35                  23.64      0.33      0.72      Open 

  C36                   4.08      0.23      0.82      Open 
  C37                   0.00      0.00      0.00      Open 
  C38                   1.96      0.06      0.05      Open 
  C39                   0.00      0.00      0.00      Open 
  C41                   1.96      0.11      0.21      Open 
  C42                   4.00      0.13      0.19      Open 
  C43                   0.00      0.00      0.00      Open 
  C40                  45.49      0.64      2.43      Open 
  C45                   4.00      0.23      0.79      Open 
  C46                   0.00      0.00      0.00      Open 
  C47                  74.04      1.05      5.99      Open 
  C48                  74.04      1.05      5.99      Open 
  C49                  42.61      0.60      2.15      Open 
  C50                  11.18      0.16      0.18      Open 
  C51                  20.25      0.29      0.54      Open 
  C52                  51.68      0.73      3.08      Open 
  C53                  31.50      0.45      1.23      Open 

  C54                   0.07      0.00      0.00      Open 
  C55                   0.07      0.00      0.00      Open 
  C56                  31.36      0.44      1.22      Open 
  C57                   3.08      0.10      0.12      Open 
  C58                   0.00      0.00      0.00      Open 
  C59                  31.43      1.78     35.84      Open 
  C60                   3.08      0.17      0.49      Open 
  C61                  34.45      0.49      1.45      Open 
  C62                  34.45      0.49      1.45      Open 
  C63                  34.45      0.49      1.45      Open 
  C64                  34.45      0.49      1.45      Open 
  C65                  40.24      0.57      1.94      Open 
  C66                  40.24      0.57      1.94      Open 
  C67                  40.24      0.57      1.94      Open 
  C68                  40.24      0.57      1.94      Open 
  C69                  42.39      0.60      2.13      Open 

Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD



  Page 12   Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C70                  42.39      0.60      2.13      Open 
  C71                  42.39      0.60      2.13      Open 
  C72                  18.80      0.27      0.47      Open 
  C73                  18.80      0.27      0.47      Open 
  C74                  21.31      0.30      0.60      Open 
  C75                  23.59      0.33      0.72      Open 

  C76                  26.76      0.38      0.91      Open 
  C77                  26.76      0.38      0.91      Open 
  C78                  35.84      0.51      1.56      Open 
  C79                  35.84      0.51      1.56      Open 
  C80                  39.80      0.56      1.90      Open 
  C81                  43.77      0.62      2.26      Open 
  C82                  43.77      0.62      2.26      Open 
  C83                  31.43      1.00      8.83      Open 

  C84                  31.43      1.78     35.84      Open 
  C85                  31.43      1.00      8.83      Open 
  C86                  31.43      1.00      8.83      Open 
  C87                   0.00      0.00      0.00      Open 
  C88                 114.60      1.62     13.45      Open 
  C89                  83.17      1.18      7.43      Open 
  C90                  31.43      1.78     35.84      Open 
  C91                  31.43      1.78     35.84      Open 
  C92                   0.00      0.00      0.00      Open 
  C93                  31.43      1.78     35.84      Open 
  C94                   0.00      0.00      0.00      Open 
  C95                   0.00      0.00      0.00      Open 
  C96                   0.00      0.00      0.00      Open 
  C97                   0.00      0.00      0.00      Open 
  C98                   0.00      0.00      0.00      Open 
  C99                   5.80      0.18      0.39      Open 
  C100                  0.00      0.00      0.00      Open 

  C101                  0.00      0.00      0.00      Open 
  C102                  0.00      0.00      0.00      Open 
  C103                  0.00      0.00      0.00      Open 
  C104                  0.00      0.00      0.00      Open 
  C105                  2.14      0.12      0.25      Open 
  C106                  0.00      0.00      0.00      Open 
  C107                  0.00      0.00      0.00      Open 
  C108                  0.00      0.00      0.00      Open 
  C109                  0.00      0.00      0.00      Open 
  HYD-A4-1              2.51      0.14      0.33      Open 
  C111                  0.00      0.00      0.00      Open 
  C112                  3.17      0.10      0.13      Open 
  C113                  0.00      0.00      0.00      Open 
  C114                  3.17      0.18      0.51      Open 
  C115                  0.00      0.00      0.00      Open 
  C116                  9.07      0.51      3.59      Open 

Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD



  Page 13   Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C117                  0.00      0.00      0.00      Open 
  C118                  0.00      0.00      0.00      Open 
  C119                 35.84      0.51      1.56      Open 
  C120                 35.84      0.51      1.56      Open 
  C121                  0.00      0.00      0.00      Open 
  C122                  0.00      0.00      0.00      Open 

  C123                 35.84      0.51      1.56      Open 
  C124                  3.97      0.13      0.19      Open 
  C125                  0.00      0.00      0.00      Open 
  C126                  3.96      0.22      0.77      Open 
  C127                  3.96      0.13      0.19      Open 
  C128                  0.00      0.00      0.00      Open 
  C31                   6.23      0.20      0.44      Open 
  C129                175.11      2.48     29.49      Open 

  C131                 16.65      0.24      0.38      Open 
  C132                 18.62      0.26      0.46      Open 
  C133                133.22      1.88     17.77      Open 
  C134                133.22      1.88     17.77      Open 
  C135                137.30      1.94     18.79      Open 
  C22_1                 6.62      0.09      0.07      Open 
  C22_2                50.39      0.71      2.94      Open 
  P1                    0.00      0.00      0.00    Closed Pump 
  P3                  300.55      0.00    -28.95      Open Pump 
  P2                    0.00      0.00      0.00    Closed Pump 
  P5                    2.29      0.00   -109.94      Open Pump 
   

Scenario 3a - Proposed MDD + FF (at A1 + 4 Hydrants) + Existing MDD
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Figure 6 - Resultant Pressure Head (m)



  Page 1                                            5/1/2020 12:53:43 AM 
  ********************************************************************** 
  *                             E P A N E T                            * 
  *                     Hydraulic and Water Quality                    * 
  *                     Analysis for Pipe Networks                     * 
  *                           Version 2.0                              * 
  ********************************************************************** 
   
  Input File: LS_WM_1a.inp 
   
  Existing- Avg Water Demand based on Consmption data as provided by CoT 
  and avg hour day demand for Proposed WM network with 44% reduced demand 
   

  Link - Node Table: 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  LN2005330      WJ2004634      WJ2004633          21.343       300 
  LN2447328      Dummy-1        WJ50745           462.132       200 
  LN2005337      WJ2002897      WJ2002898           3.025       300 

  LN2006159      WJ50761        WJ2002906         361.434       300 
  LN50930        WJ2002914      D1-1                8.686       300 
  C130           WJ50747        J17                34.482       300 
  LN2005301      WJ2004623      WJ2002890           19.51       300 
  LN2006612      WJ2004939      WJ2400326          45.841       150 
  LN2005338      WJ2002901      WJ2002898          106.93       300 
  LN52048        WJ51759        WJ51765            93.531       300 
  LN2005340      WJ2002900      WJ2002901           3.045       150 
  LN2447019      WJ2002906      WJ2002901         554.079       300 
  LN50926        WJ50749        WJ2002914          49.806       300 
  LN50933        WJ50755        WJ50749            21.248       200 
  LN50918        WJ50746        WJ50755           305.232       200 
  LN4048059      WJ2002889      WJ20005            21.753       300 
  LN2446937      WJ2002889      WJ2400446         126.405       300 
  LN58454        WJ58484        WJ2004937           92.47       150 
  LN52047        WJ51759        WJ51762            94.103       300 
  LN52040        WJ51758        WJ51759            91.548       300 

  LN2446987      WJ2004633      WJ2400081          396.45       300 
  LN2446981      WJ2002896      WJ58484            384.86       150 
  LN2447335      WJ2400283      Dummy-2           505.851       300 
  LN2446950      WJ2400446      WJ2400391          93.517       200 
  LN2447275      WJ2400446      WJ2400401         214.556       300 
  LN2006609      WJ2004937      WJ2004938          24.383       150 
  LN52039        WJ51759        WJ51760            20.162       300 
  LN50915        WJ50746        WJ50747            10.092       200 
  LN2400279      WJ2400289      WJ2400283          15.257       300 
  LN2006180      WJ2002904      WJ2002905          12.281       300 
  LN2005304      WJ2002891      WJ2005457          60.966       200 
  LN4048060      WJ2400325      WJ20005              38.9       150 
  LN52059        WJ51776        WJ2400401         292.409       300 
  LN2447317      WJ2400287      WJ51765           465.017       300 
  LN2447002      WJ2002899      WJ2002900          14.488       150 
  LN50919        WJ50757        WJ50758             2.801       200 

Scenario 4 - Proposed ADD w/ 44% Reduction + Existing ADD



  Page 2    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  LN2400324      WJ2400401      WJ2400402         146.849       300 
  LN4048079      WJ2400402      WJ2002889         152.105       300 
  LN52057        WJ51762        WJ51776            83.414       300 
  LN52051        WJ51765        WJ51776           100.252       300 
  LN2400276      WJ2400287      WJ53923            30.567       150 
  LN2447230      WJ53923        WJ2400290         446.308       150 

  LN2446900      WJ2004938      WJ2004939          16.763       150 
  LN2446917      WJ2002890      WJ2002891          82.816       200 
  LN2446924      WJ20005        WJ2002890          27.534       300 
  LN50927        WJ2400283      WJ50747            20.647       300 
  LN50916        WJ50745        WJ50746            11.346       200 
  LN2400277      WJ2400289      WJ2400287          95.108       300 
  LN2446997      WJ2002896      WJ2002897          14.199       200 
  LN50928        WJ50762        WJ50761           171.281       300 

  LN2446909      WJ2400326      WJ2400325           54.87       150 
  LN2446992      WJ2002898      WJ2004634          52.335       300 
  LN2453937      WJ2400081      WJ2004623          202.35       300 
  LN50920        WJ50755        WJ50757            50.199       200 
  LN50922        WJ50757        WJ2002914          22.084       200 
  LN2448313      WJ2004681      WJ50762            97.151       300 
  LN2447017      WJ2002906      WJ2002905          25.364       300 
  C3             WJ2002899      WJ2002895          41.548       200 
  C4             WJ2002895      WJ2002896          65.326       200 
  C11            WJ50755        G1                  96.33       150 
  C12            WJ50758        G2                 95.294       150 
  C13            WJ50761        G3                103.151       150 
  C14            G3             G4                155.202       150 
  C15            G3             G5                 96.418       150 
  C16            WJ2400401      O1                 30.267       150 
  C17            WJ2400402      O2                 44.568       150 
  C18            O3             O7                 19.592       150 

  C19            WJ51762        O4                 72.355       150 
  C20            O8             O5                 30.818       150 
  C21            WJ2400287      O6                 49.417       150 
  C23            O7             WJ2400402         219.955       300 
  C24            WJ2400289      J25               159.916       300 
  C25            O8             J45                76.163       300 
  C27            WJ2400401      B2                  45.75       150 
  C26            WJ2400402      B1                 37.409       150 
  1              Ex-1           WJ50747            36.981       150 
  C28            D1_2FIREBLDG   J100                7.179       200 
  C29            D1-1           D1-2MAIN           26.248       300 
  C30            J100           D1-2WMBLDG         10.176       150 
  C32            D1-1           D1-SEC_FIRE_CONNECTION     9.573       
200 
  C33            J10            J6                  2.815       200 
  C34            J6             J7                  3.323       200 
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  Page 3    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C36            J6             J9                  6.087       150 
  C37            J11            J12                 12.35       200 
  C38            J13            J19                 2.376       200 
  C39            J19            J14                 3.582       200 
  C41            J19            J16                     9       150 
  C42            J17            J18                 4.922       200 

  C43            J18            J20                 3.279       200 
  C40            J45            WJ51758           109.807       300 
  C45            J18            J22                 6.117       150 
  C46            J23            B2_SECONDFIRE      34.685       200 
  C47            J25            J23                52.535       300 
  C48            J23            HYD-W-BLVD         12.301       300 
  C49            HYD-W-BLVD     J28                34.121       300 
  C50            J28            HYD-A1             29.808       300 

  C51            HYD-A1         J30                16.173       300 
  C52            J30            HYD-A2             19.413       300 
  C53            HYD-A2         J31                10.945       300 
  C54            J31            J101               44.111       300 
  C55            J101           J33                16.014       300 
  C56            J33            J34                 15.21       300 
  C57            J34            J35                  9.88       200 
  C58            J35            Fire-A2-1           4.389       200 
  C59            HYD-W-BLVD     HYD-Blvd-west       4.273       150 
  C60            J35            DW-A2-1             10.86       150 
  C61            J34            J24                36.093       300 
  C62            J24            J26                 7.371       300 
  C63            J26            J27                31.775       300 
  C64            J27            J29                21.907       300 
  C65            J29            J32                29.017       300 
  C66            J32            J37                 9.784       300 
  C67            J37            J38                16.889       300 

  C68            J38            J39                25.879       300 
  C69            J39            J40                42.468       300 
  C70            J40            J41                10.097       300 
  C71            J41            J42                12.985       300 
  C72            J42            J43                26.626       300 
  C73            J43            J44                35.817       300 
  C74            J44            J45                55.817       300 
  C75            J42            J46                53.208       300 
  C76            J46            J47                13.265       300 
  C77            J47            J48                36.828       300 
  C78            J48            J49                 5.261       300 
  C79            J49            J97                 4.277       300 
  C80            J50            J51                15.633       300 
  C81            J51            J52                16.602       300 
  C82            J52            J15                31.451       300 
  C83            J28            A1-Fire-2           5.709       200 
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  Page 4    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C84            HYD-A1         HYD-A1-2            5.093       150 
  C85            J30            J57                 5.443       200 
  C86            J57            A1-Fire-1           3.553       200 
  C87            J57            A1-DW               6.004       150 
  C88            J64            J63                47.332       300 
  C89            J63            HYD-A2             47.197       300 

  C90            J63            J96                  7.44       150 
  C91            J31            HYD-A1-A2            3.06       150 
  C92            J101           A2-Fire-2           3.244       200 
  C93            J33            HYD-A2-2            4.604       150 
  C94            J24            HYD-Station        43.361       200 
  C95            J26            HYD-StreetB         4.626       150 
  C96            J27            J66                21.436       200 
  C97            J66            J67                 7.441       200 

  C98            J66            J68                 9.761       150 
  C99            J29            D2-Fire2           24.207       200 
  C100           J32            J70                66.384       200 
  C101           J37            HYD-A2-1            5.307       150 
  C102           J38            J72                 7.048       200 
  C103           J72            J73                 5.201       200 
  C104           J72            J74                 5.859       150 
  C105           J39            HYD-A3              5.585       150 
  C106           J40            A4-Fire2           12.434       200 
  C107           J41            HYD-A4-2            6.561       150 
  C108           J43            J78                 6.743       200 
  C109           J78            J80                 10.59       150 
  HYD-A4-1       J44            J81                 6.591       150 
  C111           J78            J79                 3.608       200 
  C112           J46            J83                 9.869       200 
  C113           J83            J84                 5.979       200 
  C114           J83            J85                  7.76       150 

  C115           J47            HYD-Park            9.173       150 
  C116           J48            J86                71.399       150 
  C117           J49            J87                66.369       200 
  C118           J98            HYD-D3-3           10.466       150 
  C119           J97            J98                 5.062       300 
  C120           J98            J99                 5.099       300 
  C121           J99            D3-Fire2           10.219       200 
  C122           J97            E1-Fire2           13.465       200 
  C123           J99            J50                 49.94       300 
  C124           J50            J91                 6.075       200 
  C125           J91            J92                 5.544       200 
  C126           J91            J93                 8.796       150 
  C127           J51            HYD-F               4.697       200 
  C128           J52            F-Fire2             7.737       200 
  C31            D1-2MAIN       J100                2.626       200 
  C129           D1-2MAIN       WJ50762             51.51       300 
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  Page 5    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Link - Node Table: (continued) 
  ---------------------------------------------------------------------- 
  Link           Start          End                Length  Diameter 
  ID             Node           Node                    m        mm 
  ---------------------------------------------------------------------- 
  C131           J17            J13                92.928       300 
  C132           J13            J64                20.492       300 
  C133           J64            J11                56.711       300 
  C134           J11            J10                70.153       300 
  C135           J10            WJ50749            25.771       300 
  C22_1          WJ51758        J15                21.283       300 

  C22_2          J15            O7                237.991       300 
  P1             R4             Dummy-1              #N/A      #N/A Pump 
  P3             R1             WJ2002904            #N/A      #N/A Pump 
  P2             R3             Dummy-2              #N/A      #N/A Pump 
  P5             R5             WJ2005457            #N/A      #N/A Pump 
   
  Energy Usage: 
  ---------------------------------------------------------------------- 

                    Usage   Avg.     Kw-hr      Avg.      Peak      Cost 
  Pump             Factor Effic.     /m3        Kw        Kw      /day 
  ---------------------------------------------------------------------- 
  P1                 0.00   0.00      0.00      0.00      0.00      0.00 
  P3               100.00  75.00      0.20     34.09     34.09      0.00 
  P2                 0.00   0.00      0.00      0.00      0.00      0.00 
  P5               100.00  75.00      0.33      2.75      2.75      0.00 
  ---------------------------------------------------------------------- 
                                                Demand Charge:      0.00 
                                                Total Cost:         0.00 
   
  Node Results: 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2002891             0.00    136.18     58.78      0.00 

  O8                    0.00    140.38     63.88      0.00 
  O7                    0.00    140.38     57.38      0.00 
  O3                    2.09    140.38     57.38      0.00 
  O5                    0.54    140.38     64.86      0.00 
  O6                    0.00    140.38     62.98      0.00 
  O4                    3.18    140.34     61.14      0.00 
  O2                    2.09    140.38     66.40      0.00 
  O1                    2.09    140.38     66.77      0.00 
  G5                    0.00    140.62     58.92      0.00 
  G4                    2.22    140.58     58.88      0.00 
  G3                    0.00    140.62     58.92      0.00 
  G2                    0.06    140.46     58.76      0.00 
  G1                    0.00    140.45     58.75      0.00 
  Dummy-2               0.00    140.38     62.38      0.00 
  Dummy-1               0.00    140.39     62.39      0.00 
  WJ50758               0.00    140.46     58.76      0.00 

Scenario 4 - Proposed ADD w/ 44% Reduction + Existing ADD



  Page 6    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ50762               0.00    140.52     58.83      0.00 
  WJ2004681             0.00    140.52     63.70      0.00 
  WJ50761               0.00    140.65     58.95      0.00 
  WJ2002899             0.00    140.68     55.17      0.00 
  WJ2002905             0.00    141.01     50.17      0.00 
  WJ2002904             0.00    141.04     50.36      0.00 

  WJ2002906             2.22    140.95     50.53      0.00 
  WJ2400290             0.00    140.38     67.14      0.00 
  WJ51776               0.00    140.38     63.38      0.00 
  WJ51765               1.09    140.38     64.68      0.00 
  WJ51762               0.00    140.38     61.18      0.00 
  WJ51759               0.00    140.38     61.38      0.00 
  WJ51760               0.54    140.38     61.68      0.00 
  WJ51758               0.54    140.38     57.38      0.00 

  WJ2400287             0.00    140.38     62.98      0.00 
  WJ53923               0.00    140.38     64.08      0.00 
  WJ2400289             0.54    140.38     64.86      0.00 
  WJ2400283             0.00    140.38     65.02      0.00 
  WJ50747               0.01    140.39     64.69      0.00 
  WJ50746               0.00    140.39     64.69      0.00 
  WJ50745               0.06    140.39     64.69      0.00 
  WJ50749               0.00    140.45     58.75      0.00 
  WJ50755               0.00    140.45     58.75      0.00 
  WJ2002914             0.00    140.47     60.14      0.00 
  WJ50757               0.00    140.46     58.76      0.00 
  WJ2002890             0.00    140.42     64.29      0.00 
  WJ2004623             0.00    140.43     63.92      0.00 
  WJ20005               0.00    140.41     64.21      0.00 
  WJ2002889             0.61    140.40     65.40      0.00 
  WJ2400325             0.00    140.43     63.57      0.00 
  WJ2400326             0.00    140.45     63.60      0.00 

  WJ2400401             0.00    140.39     66.77      0.00 
  WJ2004939             0.00    140.47     65.07      0.00 
  WJ2004938             0.00    140.47     65.21      0.00 
  WJ2400402             0.00    140.39     66.41      0.00 
  WJ2004937             0.00    140.48     64.79      0.00 
  WJ2400081             0.00    140.50     65.62      0.00 
  WJ58484               0.00    140.52     64.82      0.00 
  WJ2004633             0.00    140.63     56.66      0.00 
  WJ2004634             0.00    140.64     56.73      0.00 
  WJ2002898             0.00    140.66     56.09      0.00 
  WJ2002897             0.00    140.66     56.09      0.00 
  WJ2002896             0.00    140.66     56.17      0.00 
  WJ2002895             0.00    140.67     55.72      0.00 
  WJ2002901             0.00    140.69     55.42      0.00 
  WJ2002900             0.39    140.69     55.44      0.00 
  WJ2400391             2.29    140.38     65.64      0.00 

Scenario 4 - Proposed ADD w/ 44% Reduction + Existing ADD



  Page 7    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  WJ2005457             2.29    131.94     54.54      0.00 
  WJ2400446             2.90    140.39     65.66      0.00 
  B1                    0.61    140.39     66.39      0.00 
  B2                    0.61    140.38     66.38      0.00 
  Ex-1                  4.87    140.34     64.64      0.00 
  J100                  0.00    140.49     54.29      0.00 

  D1_2FIREBLDG          0.00    140.49     54.29      0.00 
  D1-2WMBLDG            2.11    140.49     54.29      0.00 
  D1-1                  0.00    140.47     59.97      0.00 
  D1-SEC_FIRE_CONNECTION       0.00    140.47     54.27      0.00 
  J6                    0.00    140.44     56.44      0.00 
  J7                    0.00    140.44     56.44      0.00 
  J9                    1.38    140.44     56.44      0.00 
  J10                   0.00    140.44     62.44      0.00 

  J11                   0.00    140.41     62.91      0.00 
  J12                   0.00    140.41     56.41      0.00 
  J13                   0.00    140.39     63.89      0.00 
  J14                   0.00    140.39     58.19      0.00 
  J16                   0.66    140.39     58.19      0.00 
  J17                   0.00    140.39     64.39      0.00 
  J18                   0.00    140.39     62.19      0.00 
  J19                   0.00    140.39     58.39      0.00 
  J20                   0.00    140.39     62.19      0.00 
  J22                   1.35    140.39     62.19      0.00 
  J23                   0.00    140.38     59.18      0.00 
  B2_SECONDFIRE         0.00    140.38     60.58      0.00 
  J25                   0.00    140.38     64.38      0.00 
  HYD-A2                0.00    140.38     57.18      0.00 
  HYD-W-BLVD            0.00    140.38     59.18      0.00 
  J28                   0.00    140.38     58.68      0.00 
  HYD-A1                0.00    140.38     58.68      0.00 

  J30                   0.00    140.38     56.28      0.00 
  J31                   0.00    140.38     56.28      0.00 
  J101                  0.00    140.38     55.68      0.00 
  J33                   0.00    140.38     55.18      0.00 
  J34                   0.00    140.38     54.68      0.00 
  J35                   0.00    140.38     54.68      0.00 
  HYD-Station           0.00    140.38     53.28      0.00 
  Fire-A2-1             0.00    140.38     54.68      0.00 
  DW-A2-1               1.04    140.38     54.68      0.00 
  J24                   0.00    140.38     53.78      0.00 
  J26                   0.00    140.38     53.78      0.00 
  J27                   0.00    140.38     53.78      0.00 
  J29                   0.00    140.38     53.78      0.00 
  J32                   0.00    140.38     53.68      0.00 
  J37                   0.00    140.38     53.68      0.00 
  J38                   0.00    140.38     54.58      0.00 

Scenario 4 - Proposed ADD w/ 44% Reduction + Existing ADD



  Page 8    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  J39                   0.00    140.38     53.78      0.00 
  J40                   0.00    140.38     57.38      0.00 
  J41                   0.00    140.38     57.38      0.00 
  J42                   0.00    140.38     57.18      0.00 
  J43                   0.00    140.38     57.18      0.00 
  J44                   0.00    140.38     58.38      0.00 

  J45                   0.00    140.38     62.88      0.00 
  J46                   0.00    140.38     57.78      0.00 
  J47                   0.00    140.38     57.98      0.00 
  J48                   0.00    140.38     56.68      0.00 
  J49                   0.00    140.38     56.68      0.00 
  J50                   0.00    140.38     56.18      0.00 
  J51                   0.00    140.38     57.18      0.00 
  J52                   0.00    140.38     57.18      0.00 

  HYD-Blvd-west         0.00    140.38     59.18      0.00 
  A1-Fire-2             0.00    140.38     58.68      0.00 
  HYD-A1-2              0.00    140.38     58.68      0.00 
  J57                   0.00    140.38     56.28      0.00 
  HYD-A1-A2             0.00    140.38     56.28      0.00 
  A1-Fire-1             0.00    140.38     58.18      0.00 
  A1-DW                 1.42    140.38     58.18      0.00 
  A2-Fire-2             0.00    140.38     55.68      0.00 
  HYD-A2-2              0.00    140.38     55.18      0.00 
  J63                   0.00    140.39     58.19      0.00 
  J64                   0.00    140.39     63.39      0.00 
  HYD-StreetB           0.00    140.38     53.78      0.00 
  J66                   0.00    140.38     53.68      0.00 
  J67                   0.00    140.38     53.68      0.00 
  J68                   1.96    140.38     53.68      0.00 
  D2-Fire2              0.00    140.38     53.78      0.00 
  J70                   0.00    140.38     53.28      0.00 

  HYD-A2-1              0.00    140.38     53.68      0.00 
  J72                   0.00    140.38     54.58      0.00 
  J73                   0.00    140.38     54.58      0.00 
  J74                   0.73    140.38     54.58      0.00 
  HYD-A3                0.00    140.38     53.78      0.00 
  A4-Fire2              0.00    140.38     57.38      0.00 
  HYD-A4-2              0.00    140.38     57.38      0.00 
  J78                   0.00    140.38     57.18      0.00 
  J79                   0.00    140.38     57.18      0.00 
  J80                   0.85    140.38     57.18      0.00 
  J81                   0.00    140.38     58.38      0.00 
  HYD-Park              0.00    140.38     57.98      0.00 
  J83                   0.00    140.38     57.78      0.00 
  J84                   0.00    140.38     57.78      0.00 
  J85                   1.07    140.38     57.78      0.00 
  J86                   3.07    140.34     56.64      0.00 

Scenario 4 - Proposed ADD w/ 44% Reduction + Existing ADD



  Page 9    Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Node Results: (continued) 
  ---------------------------------------------------------------------- 
  Node                Demand      Head  Pressure   Quality 
  ID                     LPS         m         m           
  ---------------------------------------------------------------------- 
  J87                   0.00    140.38     56.68      0.00 
  E1-Fire2              0.00    140.38     56.68      0.00 
  D3-Fire2              0.00    140.38     56.68      0.00 
  HYD-D3-3              0.00    140.38     56.68      0.00 
  J91                   0.00    140.38     56.18      0.00 
  J92                   0.00    140.38     56.18      0.00 

  J93                   1.34    140.38     56.18      0.00 
  HYD-F                 0.00    140.38     57.18      0.00 
  F-Fire2               0.00    140.38     57.18      0.00 
  J96                   0.00    140.39     58.19      0.00 
  J97                   0.00    140.38     56.38      0.00 
  J98                   0.00    140.38     56.38      0.00 
  J99                   0.00    140.38     56.38      0.00 
  D1-2MAIN              0.00    140.49     59.49      0.00 

  J15                   0.00    140.38     57.38      0.00 
  R1                  -46.54     85.00      0.00      0.00 Reservoir 
  R3                    0.00    200.00      0.00      0.00 Reservoir 
  R4                    0.00    200.00      0.00      0.00 Reservoir 
  R5                   -2.29     40.00      0.00      0.00 Reservoir 
   
  Link Results: 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  LN2005330            15.67      0.22      0.34      Open 
  LN2447328             0.00      0.00      0.00      Open 
  LN2005337             1.10      0.02      0.00      Open 
  LN2006159            25.61      0.36      0.84      Open 
  LN50930              21.28      0.30      0.59      Open 
  C130                  5.28      0.07      0.05      Open 

  LN2005301            15.67      0.22      0.34      Open 
  LN2006612             2.66      0.15      0.37      Open 
  LN2005338            14.57      0.21      0.29      Open 
  LN52048               1.76      0.02      0.01      Open 
  LN2005340             4.15      0.23      0.84      Open 
  LN2447019            18.72      0.26      0.47      Open 
  LN50926              16.58      0.23      0.37      Open 
  LN50933               0.56      0.02      0.01      Open 
  LN50918               4.08      0.13      0.20      Open 
  LN4048059            18.33      0.26      0.45      Open 
  LN2446937             8.80      0.12      0.12      Open 
  LN58454               2.66      0.15      0.37      Open 
  LN52047               0.83      0.01      0.00      Open 
  LN52040               0.39      0.01      0.00      Open 
  LN2446987            15.67      0.22      0.34      Open 
  LN2446981             2.66      0.15      0.37      Open 

Scenario 4 - Proposed ADD w/ 44% Reduction + Existing ADD



  Page 10   Existing- Avg Water Demand based on Consmption data as 
provided by CoT 
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  LN2447335             0.00      0.00      0.00      Open 
  LN2446950             2.29      0.07      0.07      Open 
  LN2447275             3.61      0.05      0.02      Open 
  LN2006609             2.66      0.15      0.37      Open 
  LN52039               0.54      0.01      0.00      Open 
  LN50915               4.02      0.13      0.20      Open 

  LN2400279             4.42      0.06      0.03      Open 
  LN2006180            46.54      0.66      2.53      Open 
  LN2005304             0.00      0.00      0.00    Closed 
  LN4048060             2.66      0.15      0.37      Open 
  LN52059               3.18      0.05      0.02      Open 
  LN2447317             2.02      0.03      0.01      Open 
  LN2447002             3.76      0.21      0.70      Open 
  LN50919               0.06      0.00      0.00      Open 

  LN2400324             2.27      0.03      0.01      Open 
  LN4048079             8.91      0.13      0.12      Open 
  LN52057               2.35      0.03      0.01      Open 
  LN52051               0.83      0.01      0.00      Open 
  LN2400276             0.00      0.00      0.00      Open 
  LN2447230             0.00      0.00      0.00      Open 
  LN2446900             2.66      0.15      0.37      Open 
  LN2446917             0.00      0.00      0.00    Closed 
  LN2446924            15.67      0.22      0.34      Open 
  LN50927               4.42      0.06      0.03      Open 
  LN50916               0.06      0.00      0.00      Open 
  LN2400277             2.02      0.03      0.01      Open 
  LN2446997             1.10      0.04      0.02      Open 
  LN50928              23.39      0.33      0.71      Open 
  LN2446909             2.66      0.15      0.37      Open 
  LN2446992            15.67      0.22      0.34      Open 
  LN2453937            15.67      0.22      0.34      Open 

  LN50920               4.64      0.15      0.25      Open 
  LN50922               4.70      0.15      0.26      Open 
  LN2448313             0.00      0.00      0.00      Open 
  LN2447017            46.54      0.66      2.53      Open 
  C3                    3.76      0.12      0.17      Open 
  C4                    3.76      0.12      0.17      Open 
  C11                   0.00      0.00      0.00      Open 
  C12                   0.06      0.00      0.00      Open 
  C13                   2.22      0.13      0.26      Open 
  C14                   2.22      0.13      0.26      Open 
  C15                   0.00      0.00      0.00      Open 
  C16                   2.09      0.12      0.24      Open 
  C17                   2.09      0.12      0.24      Open 
  C18                   2.09      0.12      0.24      Open 
  C19                   3.18      0.18      0.51      Open 
  C20                   0.54      0.03      0.02      Open 

Scenario 4 - Proposed ADD w/ 44% Reduction + Existing ADD
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provided by CoT 
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C21                   0.00      0.00      0.00      Open 
  C23                   3.95      0.06      0.03      Open 
  C24                   1.86      0.03      0.01      Open 
  C25                   3.47      0.05      0.02      Open 
  C27                   0.61      0.03      0.02      Open 
  C26                   0.61      0.03      0.02      Open 

  1                     4.87      0.28      1.13      Open 
  C28                   0.00      0.00      0.00      Open 
  C29                  21.28      0.30      0.59      Open 
  C30                   2.11      0.12      0.24      Open 
  C32                   0.00      0.00      0.00      Open 
  C33                   1.38      0.04      0.03      Open 
  C34                   0.00      0.00      0.00      Open 
  C35                   4.01      0.06      0.03      Open 

  C36                   1.38      0.08      0.11      Open 
  C37                   0.00      0.00      0.00      Open 
  C38                   0.66      0.02      0.01      Open 
  C39                   0.00      0.00      0.00      Open 
  C41                   0.66      0.04      0.03      Open 
  C42                   1.36      0.04      0.03      Open 
  C43                   0.00      0.00      0.00      Open 
  C40                   1.26      0.02      0.00      Open 
  C45                   1.35      0.08      0.11      Open 
  C46                   0.00      0.00      0.00      Open 
  C47                   2.15      0.03      0.01      Open 
  C48                   2.15      0.03      0.01      Open 
  C49                   2.15      0.03      0.01      Open 
  C50                   2.15      0.03      0.01      Open 
  C51                   2.15      0.03      0.01      Open 
  C52                   3.56      0.05      0.02      Open 
  C53                   4.89      0.07      0.04      Open 

  C54                   4.89      0.07      0.04      Open 
  C55                   4.89      0.07      0.04      Open 
  C56                   4.89      0.07      0.04      Open 
  C57                   1.04      0.03      0.02      Open 
  C58                   0.00      0.00      0.00      Open 
  C59                   0.00      0.00      0.00      Open 
  C60                   1.04      0.06      0.07      Open 
  C61                   3.85      0.05      0.03      Open 
  C62                   3.85      0.05      0.03      Open 
  C63                   3.85      0.05      0.03      Open 
  C64                   1.89      0.03      0.01      Open 
  C65                   1.89      0.03      0.01      Open 
  C66                   1.89      0.03      0.01      Open 
  C67                   1.89      0.03      0.01      Open 
  C68                   1.16      0.02      0.00      Open 
  C69                   1.16      0.02      0.00      Open 

Scenario 4 - Proposed ADD w/ 44% Reduction + Existing ADD
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provided by CoT 
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C70                   1.16      0.02      0.00      Open 
  C71                   1.16      0.02      0.00      Open 
  C72                   1.36      0.02      0.00      Open 
  C73                   2.21      0.03      0.01      Open 
  C74                   2.21      0.03      0.01      Open 
  C75                   2.52      0.04      0.01      Open 

  C76                   1.45      0.02      0.00      Open 
  C77                   1.45      0.02      0.00      Open 
  C78                   1.62      0.02      0.01      Open 
  C79                   1.62      0.02      0.00      Open 
  C80                   2.96      0.04      0.02      Open 
  C81                   2.96      0.04      0.02      Open 
  C82                   2.96      0.04      0.02      Open 
  C83                   0.00      0.00      0.00      Open 

  C84                   0.00      0.00      0.00      Open 
  C85                   1.42      0.05      0.03      Open 
  C86                   0.00      0.00      0.00      Open 
  C87                   1.42      0.08      0.12      Open 
  C88                   8.46      0.12      0.11      Open 
  C89                   8.46      0.12      0.11      Open 
  C90                   0.00      0.00      0.00      Open 
  C91                   0.00      0.00      0.00      Open 
  C92                   0.00      0.00      0.00      Open 
  C93                   0.00      0.00      0.00      Open 
  C94                   0.00      0.00      0.00      Open 
  C95                   0.00      0.00      0.00      Open 
  C96                   1.96      0.06      0.05      Open 
  C97                   0.00      0.00      0.00      Open 
  C98                   1.96      0.11      0.21      Open 
  C99                   0.00      0.00      0.00      Open 
  C100                  0.00      0.00      0.00      Open 

  C101                  0.00      0.00      0.00      Open 
  C102                  0.73      0.02      0.01      Open 
  C103                  0.00      0.00      0.00      Open 
  C104                  0.73      0.04      0.03      Open 
  C105                  0.00      0.00      0.00      Open 
  C106                  0.00      0.00      0.00      Open 
  C107                  0.00      0.00      0.00      Open 
  C108                  0.85      0.03      0.01      Open 
  C109                  0.85      0.05      0.04      Open 
  HYD-A4-1              0.00      0.00      0.00      Open 
  C111                  0.00      0.00      0.00      Open 
  C112                  1.07      0.03      0.02      Open 
  C113                  0.00      0.00      0.00      Open 
  C114                  1.07      0.06      0.07      Open 
  C115                  0.00      0.00      0.00      Open 
  C116                  3.07      0.17      0.48      Open 

Scenario 4 - Proposed ADD w/ 44% Reduction + Existing ADD
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provided by CoT 
  Link Results: (continued) 
  ---------------------------------------------------------------------- 
  Link                  Flow  VelocityUnit Headloss    Status 
  ID                     LPS       m/s      m/km 
  ---------------------------------------------------------------------- 
  C117                  0.00      0.00      0.00      Open 
  C118                  0.00      0.00      0.00      Open 
  C119                  1.62      0.02      0.01      Open 
  C120                  1.62      0.02      0.01      Open 
  C121                  0.00      0.00      0.00      Open 
  C122                  0.00      0.00      0.00      Open 

  C123                  1.62      0.02      0.01      Open 
  C124                  1.34      0.04      0.03      Open 
  C125                  0.00      0.00      0.00      Open 
  C126                  1.34      0.08      0.10      Open 
  C127                  0.00      0.00      0.00      Open 
  C128                  0.00      0.00      0.00      Open 
  C31                   2.11      0.07      0.06      Open 
  C129                 23.39      0.33      0.71      Open 

  C131                  6.64      0.09      0.07      Open 
  C132                  7.30      0.10      0.08      Open 
  C133                 15.76      0.22      0.34      Open 
  C134                 15.76      0.22      0.34      Open 
  C135                 17.14      0.24      0.40      Open 
  C22_1                 1.11      0.02      0.00      Open 
  C22_2                 1.86      0.03      0.01      Open 
  P1                    0.00      0.00      0.00    Closed Pump 
  P3                   46.54      0.00    -56.04      Open Pump 
  P2                    0.00      0.00      0.00    Closed Pump 
  P5                    2.29      0.00    -91.94      Open Pump 
   

Scenario 4 - Proposed ADD w/ 44% Reduction + Existing ADD
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Appendix F 

Sanitary Flow Calculations 
 

  



General Assumptions & Calculations
Population Mix
Unit Population % Mix
Bachelor 1.4 5%
1 BDRM 1.4 30%
2 BDRM 2.1 40%
3+ BDRM 3.1 25%
Commercial 0.011 Ca/m2

Calculation Inputs
Value

2.11 Calculated from Population Mix
240 City of Toronto Design Criteria
250 City of Toronto Design Criteria
250 City of Toronto Design Criteria

180,000 City of Toronto Design Criteria
0.26 City of Toronto Design Criteria

Flow Calculations for Designing New Local Sewers
Total

Block No. Units  Population
Peaking 
Factor

Peak 
Flow GFA Peak Flow

Peak 
Flow

l/sec m2 l/sec
A1 A2 1,226 2,581 3.5 46.8 8,756 1.8 5.3
A3 A4 430 905 3.7 17.2 23,580 4.9 8.6
B 1,022 2,151 3.6 39.8 5,636 1.2 4.7
C 704 1,482 3.7 28.4 3,092 0.6 4.3
D1 648 1,364 3.6 25.3 25,700 5.4 8.9
D2 626 1,318 3.6 24.6 23,201 4.8 8.4
D3 1,287 2,709 3.5 48.9 10,649 2.2 5.7
E 520 1,095 3.8 21.4 6,729 1.4 5.2
F 683 1,438 3.7 27.6 3,389 0.7 4.4
Totals 7,146 15,042 0.0 0.0 110,732 23.1 23.1

708
97
74
37

2,615

104
695
62
34

804

Population 
Equivalent

l/sec

Commercial

Criteria

Proposed Residential Average Flow

Proposed Commercial Peak Flow
Extraneous Flows

Average Residential Population
Existing Residential Average  Flow

Existing Commercial Peak Flow

NotesUnit
people

L/ca/day
L/ca/day
L/ca/day
L/Ha/day
L/Ha/sec

Residential

Sanitary Flow Analysis

First Capital Realty

C.H. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation
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Sanitary Flow Analysis

First Capital Realty

C.H. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Downstream Flow Analysis Calculations 
Existing Buildings Sanitary Flow Generation

Total

Asset ID  Population
Average 
Flow

Peaking 
Factor

Peak 
Flow

Population 
Equivalent

Peak 
Flow Area Inflitration

Peak 
Flow

l/day l/sec l/sec m2 l/sec l/sec
MH3003421 0 0 4.5 0.00 0 0.00 1,932 0.05 0.05
MH3003422 0 0 4.5 0.00 0 0.00 1,540 0.04 0.04
MH3003423 0 0 4.5 0.00 0 0.00 612 0.02 0.02
MH3003426 0 0 4.5 0.00 0 0.00 1,793 0.05 0.05
MH3003427 4,303 1,032,720 3.3 39.44 0 0.00 14,270 0.37 39.82
MH3003428 0 0 3.3 0.00 0 0.00 27,954 0.73 0.73
MH3003429 0 0 3.3 0.00 0 0.00 13,512 0.35 0.35
MH3003430 900 215,880 3.3 8.25 8 0.02 11,238 0.29 8.56
MH3003431 1,581 379,344 3.3 14.49 13 0.04 8,842 0.23 14.76
Along SL200947 0 0 3.3 0.00 0 0.00 2,181 0.06 0.06
MH3003432 0 0 3.3 0.00 0 0.00 28,709 0.75 0.75
Along SL200958 0 0 3.3 0.00 0 0.00 1,419 0.04 0.04
MH3003433 0 0 3.3 0.00 0 0.00 372 0.01 0.01
MH3122906287 0 0 3.3 0.00 0 0.00 981 0.03 0.03
MH3121606317 3,648 875,520 2.9 29.39 0 0.00 1,069 0.03 29.41
MH3119506363 0 0 2.9 0.00 0 0.00 5,362 0.14 0.14
MH3117706428 0 0 2.9 0.00 0 0.00 5,599 0.15 0.15
MH3119906489 0 0 2.9 0.00 0 0.00 1,080 0.03 0.03
MH3124206524 2,140 513,528 2.9 17.24 43 0.12 10,047 0.26 17.62
MH3134106567 503 120,792 2.9 4.05 8 0.02 9,969 0.26 4.34
MH3139006593 1,042 250,152 2.9 8.40 39 0.11 15,339 0.40 8.91
MH3143906608 1,054 253,008 2.9 8.49 37 0.11 1,906 0.05 8.65
MH3154606634 1,273 305,544 2.7 9.55 43 0.13 11,501 0.30 9.97
MH3164206658 0 0 2.7 0.00 0 0.00 8,676 0.23 0.23
MH3174806685 0 0 2.7 0.00 0 0.00 10,770 0.28 0.28
MH3183006719 0 0 2.7 0.00 0 0.00 9,599 0.25 0.25
MH3192706752 0 0 2.7 0.00 0 0.00 353 0.01 0.01
MH3194806739 0 0 2.7 0.00 0 0.00 19,439 0.51 0.51
MH3199006716 0 0 2.7 0.00 0 0.00 19,550 0.51 0.51
MH3201506669 0 0 2.7 0.00 0 0.00 292 0.01 0.01
MH3203106656 0 0 2.7 0.00 0 0.00 0 0.00 0.00
MH3209906731 0 0 2.7 0.00 0 0.00 0 0.00 0.00
MH3214406765 983 235,920 2.7 7.37 0 0.00 12,155 0.32 7.69
MH3216306785 1,553 372,720 2.7 11.65 1 0.00 30,758 0.80 12.45
MH3157006418 0 0 4.0 0.00 0 0.00 29,060 0.76 0.76
MH3148306388 0 0 4.0 0.00 0 0.00 15,289 0.40 0.40
MH3139606358 0 0 4.0 0.00 1491 4.31 19,807 0.51 4.83
CB3137606351 0 0 4.0 0.00 0 0.00 5,333 0.14 0.14
MH3130906328 0 0 4.0 0.00 0 0.00 604 0.02 0.02
MH3122906287 0 0 4.0 0.00 0 0.00 0 0.00 0.00
MH3131506351 0 0 4.0 0.00 0 0.00 1,440 0.04 0.04
MH3139806381 0 0 4.0 0.00 0 0.00 1,580 0.04 0.04
MH3148606410 0 0 4.0 0.00 0 0.00 14,257 0.37 0.37
MH3157006440 0 0 4.0 0.00 0 0.00 1,151 0.03 0.03
Along SL2004916 0 0 4.0 0.00 0 0.00 0 0.00 0.00
MH3164206465 0 0 4.0 0.00 0 0.00 15,014 0.39 0.39
MH3170706488 0 0 4.0 0.00 0 0.00 7,885 0.21 0.21
MH3175206501 0 0 4.0 0.00 0 0.00 10,061 0.26 0.26
MH3186206526 0 0 4.0 0.00 0 0.00 10,363 0.27 0.27
MH3195006587 0 0 4.0 0.00 0 0.00 14,197 0.37 0.37
MH3202606639 0 0 4.0 0.00 0 0.00 1,819 0.00 0.00
MH3210706728 0 0 4.0 0.00 0 0.00 2,405 0.06 0.06

174.55

Residential Commercial Extraneous
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Sanitary Flow Analysis

First Capital Realty

C.H. 01/05/2020

264635

F.F.

01

2150 Lake Shore Boulevard See Appendix B

City of Toronto

Job No.

Member/Location

Made by

Job Title

Chd.Date

Drg. Ref.

Rev.

Calculation

Downstream Flow Analysis Calculations 
Existing and Proposed Development Sanitary Flow Generation

Total

Asset ID  Population
Average 
Flow

Peaking 
Factor

Peak 
Flow

Population 
Equivalent

Peak 
Flow Area Infiltration

Peak 
Flow

l/day l/sec l/sec m2 l/sec l/sec
MH3003421 0 0 4.0 0.00 0 0.00 1,932 0.05 0.05
MH3003422 0 0 4.0 0.00 0 0.00 1,540 0.04 0.04
MH3003423 0 0 4.0 0.00 0 0.00 612 0.02 0.02
MH3003426 0 0 4.0 0.00 0 0.00 1,793 0.05 0.05
MH3003427 4,303 1,032,720 3.3 39.44 0 0.00 14,270 0.37 39.82
MH3003428 1,364 327,370 3.3 12.50 804 2.32 27,954 0.73 15.56
MH3003429 0 0 3.3 0.00 0 0.00 13,512 0.35 0.35
MH3003430 900 215,880 3.3 8.25 8 0.02 11,238 0.29 8.56
MH3003431 1,581 379,344 3.3 14.49 13 0.04 8,842 0.23 14.76
Along SL200947 1,482 355,661 2.9 11.94 34 0.10 2,181 0.06 12.09
MH3003432 0 0 2.9 0.00 0 0.00 28,709 0.75 0.75
Along SL200958 2,151 516,314 2.9 17.33 62 0.18 1,419 0.04 17.55
MH3003433 0 0 2.9 0.00 0 0.00 372 0.01 0.01
MH3122906287 0 0 2.9 0.00 0 0.00 981 0.03 0.03
MH3121606317 3,648 875,520 2.7 27.36 0 0.00 1,069 0.03 27.39
MH3119506363 0 0 2.7 0.00 0 0.00 5,362 0.14 0.14
MH3117706428 0 0 2.7 0.00 0 0.00 5,599 0.15 0.15
MH3119906489 0 0 2.7 0.00 0 0.00 1,080 0.03 0.03
MH3124206524 2,140 513,528 2.7 16.05 43 0.12 10,047 0.26 16.43
MH3134106567 503 120,792 2.7 3.77 8 0.02 9,969 0.26 4.06
MH3139006593 1,042 250,152 2.7 7.82 39 0.11 15,339 0.40 8.33
MH3143906608 1,054 253,008 2.7 7.91 37 0.11 1,906 0.05 8.06
MH3154606634 1,273 305,544 2.7 9.55 43 0.13 11,501 0.30 9.97
MH3164206658 0 0 2.7 0.00 0 0.00 8,676 0.23 0.23
MH3174806685 0 0 2.7 0.00 0 0.00 10,770 0.28 0.28
MH3183006719 0 0 2.7 0.00 0 0.00 9,599 0.25 0.25
MH3192706752 0 0 2.7 0.00 0 0.00 353 0.01 0.01
MH3194806739 0 0 2.7 0.00 0 0.00 19,439 0.51 0.51
MH3199006716 0 0 2.7 0.00 0 0.00 19,550 0.51 0.51
MH3201506669 0 0 2.7 0.00 0 0.00 292 0.01 0.01
MH3203106656 0 0 2.7 0.00 0 0.00 0 0.00 0.00
MH3209906731 0 0 2.7 0.00 0 0.00 0 0.00 0.00
MH3214406765 983 235,920 2.7 7.37 0 0.00 12,155 0.32 7.69
MH3216306785 1,553 372,720 2.7 11.65 0 0.00 30,758 0.80 12.45
MH3157006418 0 0 4.0 0.00 0 0.00 29,060 0.76 0.76
MH3148306388 7,464 1,791,439 3.3 68.42 1,611 4.66 15,289 0.40 73.48
MH3139606358 0 0 3.3 0.00 0 0.00 19,807 0.51 0.51
CB3137606351 2,581 619,375 2.9 20.79 104 0.30 5,333 0.14 21.23
MH3130906328 0 0 2.9 0.00 0 0.00 604 0.02 0.02
MH3122906287 0 0 2.9 0.00 0 0.00 0 0.00 0.00
MH3131506351 0 0 2.9 0.00 0 0.00 1,440 0.04 0.04
MH3139806381 0 0 2.9 0.00 0 0.00 1,580 0.04 0.04
MH3148606410 0 0 2.9 0.00 0 0.00 14,257 0.37 0.37
MH3157006440 0 0 2.9 0.00 0 0.00 1,151 0.03 0.03
Along SL2004916 0 0 2.9 0.00 0 0.00 0 0.00 0.00
MH3164206465 0 0 2.9 0.00 0 0.00 15,014 0.39 0.39
MH3170706488 0 0 2.9 0.00 0 0.00 7,885 0.21 0.21
MH3175206501 0 0 2.9 0.00 0 0.00 10,061 0.26 0.26
MH3186206526 0 0 2.9 0.00 0 0.00 10,363 0.27 0.27
MH3195006587 0 0 2.9 0.00 0 0.00 14,197 0.37 0.37
MH3202606639 0 0 2.9 0.00 0 0.00 1,819 0.05 0.05
MH3210706728 0 0 2.9 0.00 0 0.00 2,405 0.06 0.06

304.17
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Appendix G 

Sanitary Modelling Output 
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DS flow (m3/s)
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m

Powered by
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Powered by
 2150 Lake Shore_Park Lawn Rd-Sanitary Network 
Profile (DWF-Post)
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0.120

0.14990

-
-
-

57.1
600

76.870
76.726

0.00252
0.308

0.14987

MH3124406524.1
MH3124406524
MH3134106567

105.6
600

76.701
76.556

0.00137
0.228

0.16544

-
-
-

55.5
600

76.556
76.464
0.00166

0.250
0.16918

-
-
-

51.8
600

76.464
76.436
0.00054

0.143
0.17708

MH3143906608.1
MH3143906608
MH3154606634

109.5
600

76.386
76.218
0.00153

0.241
0.18452

MH3154606634.1
MH3154606634
MH3164206658

99.1
600

76.188
76.053
0.00136

0.227
0.19379

MH3164206658.1
MH3164206658
MH3174806685

109.3
600

76.023
75.959
0.00059

0.149
0.19387

MH3174806685.1
MH3174806685
MH3183006719

88.9
600

75.959
75.767
0.00216

0.285
0.19408

MH3183006719.1
MH3183006719
MH3192706752

102.2
600

75.752
75.567
0.00181
0.261

0.19417

-
-
-

24.5
600

-
-
-
-
-

-
-
-

47.9
600

75.512
75.425

0.00182
0.262

0.19451

-
-
-

53.2
600

75.400
75.291

0.00205
0.278

0.19437

-
-
-
-

600
-
-
-
-
-

MH3203106656.1
MH3203106656
MH3209906731

101.1
600

75.223
75.171

0.00051
0.139

0.19411

-
-
-

56.1
675

75.141
75.080
0.00109

0.277
0.19392

Node
Node ID
ground (m AD)

Link
US node ID
ds node
length (m)
width (mm)
us inv (m AD)
ds inv (m AD)
grad (m/m)
pfc (m3/s)
DS flow (m3/s)

75.0

80.0

75.5

76.0

76.5

77.0

77.5

78.0

78.5

79.0

79.5

m

Powered by
 2150 Lake Shore_Marine Parade Dr-Sanitary Network 
Profile (DWF-Post)



-
-
-

-
-

81.595

MH3139806381
MH3139806381

83.622

MH3148606410
MH3148606410

83.716

MH3157006440
MH3157006440

84.378

MH3164206465
MH3164206465

84.980

MH3170706488
MH3170706488

83.256

MH3175206501
MH3175206501

82.108

MH3186206526
MH3186206526

81.997

MH3195006587
MH3195006587

79.165

MH3202606639
MH3202606639

78.982

MH3210706728
MH3210706728

79.040

-
-
-

-
-
-

23.8
300

77.120
77.072

-
0.043

-

MH3131506351.1
MH3131506351
MH3139806381

88.8
300

77.044
76.866

0.00200
0.043

0.03170

MH3139806381.1
MH3139806381
MH3148606410

91.7
300

76.880
76.724
0.00170

0.040
0.03199

MH3148606410.1
MH3148606410
MH3157006440

89.4
300

76.668
76.520

0.00166
0.039

0.03201

MH3157006440.1
MH3157006440
MH3164206465

76.7
300

76.514
76.362
0.00198

0.043
0.03237

MH3164206465.1
MH3164206465
MH3170706488

69.1
300

76.362
76.237

0.00181
0.041

0.03282

-
-
-

46.5
300

76.227
76.124

0.00222
0.046

0.03301

MH3175206501.1
MH3175206501
MH3186206526

113.0
300

76.124
75.880

0.00216
0.045

0.03329

MH3186206526.1
MH3186206526
MH3195006587

107.3
300

75.868
75.651
0.00202

0.043
0.03352

MH3195006587.1
MH3195006587
MH3202606639

91.3
300

75.633
75.496

0.00150
0.037

0.03381

MH3202606639.1
MH3202606639
MH3210706728

120.4
300

75.496
75.253

0.00202
0.043

0.03374

-
-
-

50.4
300

75.253
75.151
0.00203

0.044
0.03376

Node
Node ID
ground (m AD)

Link
US node ID
ds node
length (m)
width (mm)
us inv (m AD)
ds inv (m AD)
grad (m/m)
pfc (m3/s)
DS flow (m3/s)

74.0

85.0

75.0

76.0

77.0

78.0

79.0

80.0

81.0

82.0

83.0

84.0

m

Powered by
 2150 Lake Shore_Lake Shore Blvd 1-Sanitary 
Network Profile (DWF-Pre)



-
-
81.595

MH3139806381
MH3139806381

83.622

MH3148606410
MH3148606410

83.716

MH3157006440
MH3157006440

84.378

MH3164206465
MH3164206465

84.980

MH3170706488
MH3170706488

83.256

MH3175206501
MH3175206501

82.108

MH3186206526
MH3186206526

81.997

MH3195006587
MH3195006587

79.165

MH3202606639
MH3202606639

78.982

MH3210706728
MH3210706728

79.040

-
-
-

MH3131506351.1
MH3131506351
MH3139806381

88.8
300

77.044
76.866

0.00200
0.043

-0.00955

MH3139806381.1
MH3139806381
MH3148606410

91.7
300

76.880
76.724
0.00170

0.040
-0.01081

MH3148606410.1
MH3148606410
MH3157006440

89.4
300

76.668
76.520
0.00166

0.039
0.08782

MH3157006440.1
MH3157006440
MH3164206465

76.7
300

76.514
76.362

0.00198
0.043

0.08711

MH3164206465.1
MH3164206465
MH3170706488

69.1
300

76.362
76.237

0.00181
0.041

0.08650

-
-
-

46.5
300

76.227
76.124

0.00222
0.046

0.08623

MH3175206501.1
MH3175206501
MH3186206526

113.0
300

76.124
75.880
0.00216

0.045
0.08642

MH3186206526.1
MH3186206526
MH3195006587

107.3
300

75.868
75.651

0.00202
0.043

0.08669

MH3195006587.1
MH3195006587
MH3202606639

91.3
300

75.633
75.496
0.00150

0.037
0.08703

MH3202606639.1
MH3202606639
MH3210706728

120.4
300

75.496
75.253

0.00202
0.043

0.08704

-
-
-

50.4
300

75.253
75.151
0.00203

0.044
0.08705

Node
Node ID
ground (m AD)

Link
US node ID
ds node
length (m)
width (mm)
us inv (m AD)
ds inv (m AD)
grad (m/m)
pfc (m3/s)
DS flow (m3/s)

74.0

85.0

75.0

76.0

77.0

78.0

79.0

80.0

81.0

82.0

83.0

84.0

m

Powered by
 2150 Lake Shore_Lake Shore 1-Sanitary Network 
Profile (DWF-Post)



MH3157006418
MH3157006418
84.341

MH3148306388
MH3148306388

83.864

MH3139606358
MH3139606358

83.746

MH3130906328
MH3130906328

81.762

MH3122906287
MH3122906287

79.056

MH3157006418.1
MH3157006418
MH3148306388

91.5
225

81.991
81.382

0.00665
0.037

0.00073

MH3148306388.1
MH3148306388
MH3139606358

92.2
225

81.360
81.092
0.00291

0.024
0.00110

MH3139606358.1
MH3139606358
MH3130906328

92.4
225

81.080
78.648

0.02633
0.073

0.01445

MH3122906287.2
MH3122906287
MH3130906328

89.7
300

77.328
77.145

0.00204
0.044

0.01716
Node
Node ID
ground (m AD)

Link
US node ID
ds node
length (m)
width (mm)
us inv (m AD)
ds inv (m AD)
grad (m/m)
pfc (m3/s)
DS flow (m3/s)

76.0

85.0

77.0

78.0

79.0

80.0

81.0

82.0

83.0

84.0

m

Powered by
 2150 Lake Shore_Lake Shore Blvd 2-Sanitary 
Network Profile (DWF-Pre)



MH3157006418
MH3157006418
84.341

MH3148306388
MH3148306388

83.864

MH3139606358
MH3139606358

83.746

MH3130906328
MH3130906328

81.762

MH3122906287
MH3122906287

79.056

MH3157006418.1
MH3157006418
MH3148306388

91.5
225

81.991
81.382

0.00665
0.037

0.00000

MH3148306388.1
MH3148306388
MH3139606358

92.2
225

81.360
81.092
0.00291

0.024
-0.00004

MH3139606358.1
MH3139606358
MH3130906328

92.4
225

81.080
78.648

0.02633
0.073

0.02801

MH3122906287.2
MH3122906287
MH3130906328

89.7
300

77.328
78.145

-0.00911
-0.092

-0.02802
Node
Node ID
ground (m AD)

Link
US node ID
ds node
length (m)
width (mm)
us inv (m AD)
ds inv (m AD)
grad (m/m)
pfc (m3/s)
DS flow (m3/s)

77.0

85.0

78.0

79.0

80.0

81.0

82.0

83.0

84.0

m

Powered by
 2150 Lake Shore_Lake Shore 2-Sanitary Network 
Profile (DWF-Post)



MH3214406765
MH3214406765
78.383

MH3216306785
MH3216306785

78.707

MH3217306776
MH3217306776

78.330

MH3223606714
MH3223606714

83.793

MH3222206653
MH3222206653

82.096

-
-
-

MH3214406765.1
MH3214406765
MH3216306785

55.9
675

75.051
74.987

0.00115
0.285

0.16083

MH3216306785.1
MH3216306785
MH3217306776

17.0
675

74.987
74.830

0.00921
0.807

0.17254

MH3217306776.1
MH3217306776
MH3223606714

70.3
675

74.830
74.720

0.00157
0.333

0.17251

MH3223606714.1
MH3223606714
MH3222206653

50.8
675

74.720
74.640

0.00158
0.334

0.17250

-
-
-

9.7
675

74.640
74.580
0.00620

0.662
0.17250

Node
Node ID
ground (m AD)

Link
US node ID
ds node
length (m)
width (mm)
us inv (m AD)
ds inv (m AD)
grad (m/m)
pfc (m3/s)
DS flow (m3/s)

74.0

84.0

75.0

76.0

77.0

78.0

79.0

80.0

81.0

82.0

83.0

m

Powered by
 2150 Lake Shore_Gardiner-Sanitary Network Profile 
(DWF-Pre)



MH3214406765
MH3214406765
78.383

MH3216306785
MH3216306785

78.707

MH3217306776
MH3217306776

78.330

MH3223606714
MH3223606714

83.793

MH3222206653
MH3222206653

82.096

-
-
-

MH3214406765.1
MH3214406765
MH3216306785

55.9
675

75.051
74.987

0.00115
0.285

0.28531

MH3216306785.1
MH3216306785
MH3217306776

17.0
675

74.987
74.830

0.00921
0.807

0.28610

MH3217306776.1
MH3217306776
MH3223606714

70.3
675

74.830
74.720

0.00157
0.333

0.28608

MH3223606714.1
MH3223606714
MH3222206653

50.8
675

74.720
74.640

0.00158
0.334

0.28608

-
-
-

9.7
675

74.640
74.580
0.00620

0.662
0.28607

Node
Node ID
ground (m AD)

Link
US node ID
ds node
length (m)
width (mm)
us inv (m AD)
ds inv (m AD)
grad (m/m)
pfc (m3/s)
DS flow (m3/s)

74.0

84.0

75.0

76.0

77.0

78.0

79.0

80.0

81.0

82.0

83.0

m

Powered by
 2150 Lake Shore_Gardiner-Sanitary Network Profile 
(DWF-Post)


