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1.0 Introduction 

1.1 General 

In 2021, J.L. Richards & Associates Limited (JLR) was retained by Morguard Investments Limited 
(Morguard) to carry out a detailed Hydraulic Network Analysis (HNA) for the proposed commercial 
development at 1424 Earl Armstrong Road in the City of Ottawa. The total area of the subject site 
is ±6.37 ha and the property will consist of thirteen (13) commercial buildings surrounded by 
accessways and parking lots. The proposed watermain sizing, layout and hydrants were provided 
to JLR on the Servicing Plan prepared by Urban Ecosystems Limited dated May 2, 2022.  
 
This report has been prepared to document the findings of the HNA in support of Morguard’s Site 
Plan Application (SPA) to the City of Ottawa. The water design objectives, criteria, servicing 
constraints and strategies outlined in this report are in accordance with: 
 

i) The City of Ottawa Water Distribution Guidelines (2010); 
ii) Water Technical Bulletins ISDTB-2014-02, ISTB-2018-02 and ISTB-2021-03. 
iii) Subsequent email correspondences with the Owner (Morguard), their architect, civil 

engineer and the City. 

1.2 Site Description and Proposed Development 

The subject site is bounded by Earl Armstrong Road to the north, Limebank Road to the west, 
and undeveloped lands to the south and east as depicted on the Location Plan (Figure 1). The 
site is currently undeveloped and is zoned as GM28 S269. 
 
Morguard intends to have thirteen (13) buildings within the site surrounded by accessways and 
parking lots (refer to Appendix ‘A’ for the Site Plan). Each building will have an automatic and fully 
supervised sprinkler system. This development shall remain under private ownership and will be 
treated as a Site Plan. Potable water will be supplied to the site via a private watermain loop 
connected to the existing distribution system on Limebank Road and on Ceremonial Drive.  

1.3 Existing Infrastructure 

A review of existing services was completed along both frontages of the subject property to 
identify the existing watermains along Earl Armstrong Road and Limebank Road. The existing 
water infrastructure bounding the proposed development consists of the following (refer to 
Appendix B for a copy of the background drawings): 
 

•  610 mm diameter feedermain on Earl Armstrong Road, east of the Earl Armstrong Road 
and Limebank Road intersection; 

•  610 mm diameter feedermain on Limebank Road, south of the Earl Armstrong Road and 
Limebank Road intersection; and 

•  203 mm diameter PVC watermain on Ceremonial Drive. 



SUBJECT SITE FOR MORGUARD HNA

SUBJECT SITE

21646-006

SUBJECT SITE FOR HNA
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2.0 Water Servicing 

2.1 Design Criteria 

A Hydraulic Network Analysis (HNA) was carried out to confirm the site’s watermain sizing and to 
demonstrate its compliance to the Ottawa Design Guidelines for Water Distribution (July 2010) 
and Technical Bulletins ISDTB-2014-02, ISTB-2018-02 and ISTB-2021-03. These documents are 
herein referred to as the Design Guidelines and TB-2014-02, TB-2018-02, and TB-2021-03 
respectively.  
 
Section 4.2.2 of the Design Guidelines states that all new development additions to the public 
water distribution system be designed such that the minimum and maximum residual pressures, 
as well as flow rates, comply with the following: 

•  Under maximum hourly demand conditions (peak hour), the residual pressures are not less 
than 276 kPa (40 psi);  

•  During periods of maximum day combined to a fire flow demand, the residual pressure at 
any point in the distribution system shall not be less than 140 kPa (20 psi);  

•  In accordance with the Ontario Building Code (OBC) in areas that may be occupied, the 
static pressure at any fixture shall not exceed 552 kPa (80 psi); 

•  The maximum pressure at any point in the distribution system in unoccupied areas shall not 
exceed 689 kPa (100 psi); and 

•  Feedermains, which have been provided primarily for the purpose of redundancy, shall 
meet, at a minimum, the basic day plus fire flow demand. 

2.2 Domestic Water Demands 

The estimated domestic water demands presented in this section are based on the Site Plan 
provided by Morguard (refer to Appendix ‘A’). The plaza will consist of thirteen (13) commercial 
buildings, complete with parking lots and access routes. 
 
To estimate the average daily demand, each building was assigned a distribution area 
proportional to the total site area (±6.37 ha). Since this is a commercial site, a consumption rate 
of 28,000 L/ha/d was then applied to the pro-rated areas as per the Design Guidelines. Table 2-
1 summarizes the water consumption rates used for the HNA. Table 2-2 presents the calculated 
theoretical water demand results based on the proposed site details and the Design Guidelines. 
The detailed water demand calculations for the site can be found in Appendix ‘D1’. 

Table 2-1: Water Consumption Unit Rates 

Demand Scenario Commercial Demand 

Average Day Demand 28,000 L/ha/d 

Maximum Day Demand 1.5 x Avg Day 

Peak Hour Demand 1.8 x Max Day 
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Table 2-2: Water Consumption Unit Rates 

Demand Scenario Residential Demand (L/s) 

Average Day Demand 4.11 

Maximum Day Demand 6.21 

Peak Hour Demand 11.14 

 

2.3 Proposed Watermain Sizing and Roughness 

As shown in the Site Plan (Appendix ‘A’), the site consists of a private 203 mm watermain loop 
with connections at Limebank Road and Ceremonial Drive. The commercial buildings are 
proposed to be serviced with 150 mm diameter water service laterals. As requested by the Owner 
(refer to Appendix ‘C’), these services will be used for domestic and firefighting purposes. Table 
2-3 summarizes the watermain roughness coefficients that were set based on friction factors 
presented in Section 4.2.12. of the Design Guidelines. Similarly, the internal pipe diameters were 
modelled as per Section 4.3.5 of the Design Guidelines and are summarized in Table 2-4. 

Table 2-3: Watermain Roughness Coefficients 

Watermain Diameter C-Factor 

150 mm 100 

200 to 250 mm  110 

Table 2-4: Watermain Internal Diameters 

Nominal Diameter Inside Diameter 

150 mm 155 mm 

203 mm  204 mm 

 

2.4 Fire Flow Requirements 

2.4.1 Methodology and Sprinkler System 

The City has specified that the Fire Underwriters Survey (FUS) method shall be used for 
any public or private site where watermains and fire hydrants are being designed. Hence, 
the required fire flow (RFF) for the site was calculated using the FUS method. Specifically, 
the use of the protocol for the application of the FUS method as outlined in Appendix H: 
Protocol to Clarify the Application of the Fire Flow Calculation Method Published by Fire 
Underwriters Survey (FUS) of TB-2018-02. 
 
Since the proposed buildings will be equipped with a sprinkler system and the sprinkler 
systems have yet to be designed by a mechanical engineer, the sprinkler system flow 
requirement was conservatively estimated using NFPA 13. Specifically, the sprinkler 
system allowance was estimated using Table 11.2.2.1 and the hose stream allowance 
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was estimated using Table 11.2.3.1.2. For ordinary hazard buildings, the required sprinkler 
flow should consist of the following components: 
 

•  Sprinkler system flow = 3,200 L/min (Table 11.2.2.1); and 

•  Hose stream allowance = 950 L/min (Table 11.2.3.1.2). 
 
When both contributions are added, the required sprinkler flow for the buildings is 4,150 
L/min (69.2 L/s). Refer to Appendix ‘D1’ for Tables 11.2.2.1 and 11.2.3.1.2. 

2.4.2 Required Fire Flow 

The RFF per the FUS for the site was calculated based on the type of unit, exposure to 
adjacent units, building material, etc. The RFF was calculated at four (4) critical locations 
to be representative of the entire site. Appendix ‘D1’ includes the RFF calculations for the 
four (4) critical fire areas in accordance with the FUS guidelines and TB-2018-02. Based 
on these guidelines, the calculated RFF for each critical fire area is presented in Table 2-
5. 

Table 2-5: Fire Flow Requirements per the FUS 

Location Building ID 
Calculated Fire Flow 

L/min (L/s) 

Critical Fire Area 1 Building A 6,000 (100) 

Critical Fire Area 2 Building F 6,000 (100) 

Critical Fire Area 3 Building E 8,000 (133) 

Critical Fire Area 4 Building C 6,000 (100) 

 

2.5 Proposed Water Servicing and Boundary Conditions 

2.5.1 Proposed Water Servicing 

The proposed water network for the development consists of a private 203 mm diameter 
watermain loop, 150 mm diameter building services and eight (8) hydrants with 150 mm 
diameter leads as shown in the Site Plan (Appendix ‘A’). As directed by the Owner 
(Appendix ‘C’), supply to the proposed development is achieved from the following 
watermain connections: 
 

•  One (1) connection to the 610 mm feedermain on Limebank Road, south of the 
intersection of Limebank Road and Earl Armstrong Road; and 

•  Two (2) connections to the 203 mm watermain on Ceremonial Drive, south of the 
intersection of Ceremonial Drive and Earl Armstrong Road. 

2.5.2 Fire Protection 

Fire protection to the site will be achieved via eight (8) on-site hydrants with 150 mm 
diameter hydrant laterals (see Appendix ‘A’ for Site Plan) and sprinkler systems within 
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each proposed building. In addition, Section 3.2.5.16 of the OBC requires that each 
building's siamese connection be located an unobstructed distance of no more than 45 
meters from a fire hydrant. Based on review of the Site Plan (Appendix 'A'), it generally 
appears that each building adheres to this stipulation. It is noted however, that the location 
of the siamese connection for Building A is not shown on the Site Plan and Building G 
appears to be located ±45 m from the nearest hydrant. It is the responsibility of the Design 
Engineer to ensure that the siamese connections meet the hydrant offset requirements 
specified in the OBC. 
 
Hydrant spacing is in accordance with TB-2018-02, which states that the aggregate fire 
flow capacity of all fire hydrants within 150 m of a building shall not be less than the 
required fire flow of the building. Furthermore, TB-2018-02 highlights that the maximum 
capacity of fire flow for a hydrant is 95 L/s if the hydrant is within 75 m of a building. For 
hydrants located between 75 m and 150 m from a structure, the hydrant’s flow capacity 
shall be taken as 63 L/s.  
 
Since all the commercial buildings are sprinklered, the required flow from a hydrant for 
firefighting purposes is the difference between the maximum required fire flow calculated 
per the FUS in Section 2.4.2 (133 L/s) and the sprinkler system flow of 69.2 L/s. Thus, 
each building requires an available flow of at least 63.8 L/s from adjacent hydrants. 

2.5.3 Boundary Conditions 

The performance of the proposed water distribution system was evaluated under various 
domestic demands and fire flow conditions using the hydraulic boundary conditions 
provided by the City (refer to Appendix ‘D2’ for a copy of the City correspondence) for the 
following two (2) pressure zone configurations: 
 

•  Existing Conditions 

•  South Urban Community (SUC) Pressure Zone Reconfiguration 
 
The boundary conditions provided by the City were based on the RFF which was 
calculated in accordance with the FUS (refer to Section 2.4.2 for more details). Boundary 
connections were requested at the connection points described in Section 2.5.1. However, 
the boundary condition provided by the City for Connection-2 was located at the 
intersection of Ceremonial Drive and Earl Armstrong Road. Therefore, the existing 
watermain on Ceremonial Drive was modelled (refer to the WaterCAD Schematics in 
Appendix ‘D3’) in order to proceed with the HNA.  
 
Tables 2-6 and 2-7 below summarize the hydraulic boundary conditions received from the 
City that were used in the HNA. 



Hydraulic Network Analysis Report 
1424 Earl Armstrong Road 
 

 

J.L. Richards & Associates Limited May 11, 2022 
JLR No.: 21464-06 -7- Revision: 0 

Table 2-6: Hydraulic Boundary Conditions at Connection 1 on Limebank Road 

Demand Scenario 
Head (m) 

under Existing Conditions 

Head (m) 
under SUC Pressure Zone 

Reconfiguration 

Max HGL 132.2 148.7 

Peak Hour 124.9 145.6 

Max Day plus Fire 1 
(4,150 L/min) 

126.9 146.0 

Max Day plus Fire 2 
(8,000 L/min) 

125.6 144.2 

 

Table 2-7: Hydraulic Boundary Conditions at Connection 2 on Ceremonial Drive 

Demand Scenario 
Head (m) 

under Existing Conditions 

Head (m) 
under SUC Pressure Zone 

Reconfiguration 

Max HGL 132.2 148.7 

Peak Hour 124.9 145.6 

Max Day plus Fire 1 
(4,150 L/min) 

126.9 146.0 

Max Day plus Fire 2 
(8,000 L/min) 

125.6 144.2 

 

2.6 Simulation Results 

A Hydraulic Network Analysis (HNA) was carried out using the WaterCAD® software platform to 
assess the proposed water servicing. Boundary conditions provided by the City (Appendix ‘D2’) 
were used in this HNA. Simulations were carried out under peak hour, maximum day demand 
plus fire flow, and maximum HGL conditions. 

2.6.1 Peak Hour 

Existing Pressure Conditions 
 

The peak hour demand shown in Table 2-2 was distributed throughout the nodes within 
the site. Using the boundary conditions shown in Tables 2-6 and 2-7, the simulation results 
found the minimum pressure during the peak hour condition for the existing pressure zone 
configuration to be 304 kPa (44.1 psi), as shown in Appendix ‘D4’. Based on the simulation 
results, the minimum pressure criterion of 276 kPa (40 psi) is expected to be exceeded 
everywhere on the site under the existing pressure condition. 
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SUC Pressure Zone Reconfiguration 
 
The simulation results found the minimum pressure during the peak hour condition under 
the SUC Pressure Zone Reconfiguration to range between 507 kPa (73.5 psi) and 521 
kPa (75.6 psi), as shown in Appendix ‘D7’. Based on the simulation results, the minimum 
pressure criterion of 276 kPa (40 psi) is expected to be exceeded everywhere on the site 
under the SUC Pressure Zone Reconfiguration. 

2.6.2 Maximum Day Plus Fire Flow 

To ensure adequate fire protection, the maximum day demand shown in Table 2-2 was 
analyzed simultaneously with the fire flow requirements. The simulation was conducted 
using the boundary conditions presented in Tables 2-6 and 2-7. The fire flow simulation 
was carried out by applying the sprinkler flow (69.2 L/s) and the maximum day demand to 
each building while allowing WaterCAD® to calculate the maximum fire flow that can be 
drawn from each hydrant without allowing any part of the system to experience pressures 
less than 140 kPa (20 psi). As it is unlikely that multiple buildings will be on fire 
simultaneously, it is assumed that only one (1) building will have the sprinkler flow (69.2 
L/s) applied at any given time. Hence, the available fire flows in the simulation results are 
specific to each individual building while still ensuring that site pressures exceed 140 kPa 
(20 psi). Similar to the RFF calculations in Section 2.4.2, simulation results are provided 
for the most critical cases (i.e., largest buildings, shortest exposure distances etc.) which 
were used to represent the site overall.  
 
As discussed in Sections 2.4 and 2.5, the required fire flow (RFF) for this site is 8,000 
L/min (133 L/s) per the FUS. Thus, in order to meet the fire protection requirements, 69.2 
L/s will be provided by the sprinkler system and 63.8 L/s of flow must be provided by the 
proposed hydrants. 
 
Existing Pressure Conditions 
 
Using the boundary conditions provided by the City (refer to Tables 2-6 and 2-7), it is 
expected that the targeted fire flow of 8,000 L/min (133 L/s) can be provided for all the 
buildings through the use of the sprinkler system and adjacent hydrants (refer to Appendix 
‘D5’).  
 
SUC Pressure Zone Reconfiguration 
 
Similar to the findings under the existing pressure condition, the modelling results indicate 
that the targeted fire flow of 8,000 L/min (133 L/s) can be met for all of the buildings within 
the site under the SUC Pressure Zone Reconfiguration. 
 
As discussed in Section 2.4, and Section 2.5 the sprinkler systems will be designed by a 
mechanical engineer and the building siamese connection must located an unobstructed 
distance of at least 45 meters from the nearest hydrant. 

2.6.3 Maximum Pressure Check 

The Design Guidelines require that a high-pressure check (maximum hydraulic grade 
elevation) be performed on the proposed system to determine the need to incorporate 
pressure reducing valves (PRVs).  
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Existing Pressure Conditions 
 
Based on a zero (0 L/s) demand condition and the applicable boundary conditions (refer 
to Tables 2-6 and 2-7), the maximum pressure under the existing pressure zone was found 
to be 390 kPa (56.6 psi) This value is below the maximum pressure constraint of 552 kPa 
(80 psi), therefore pressure reducing valves (PRVs) are not anticipated to be required 
under the existing pressure condition. 
 
SUC Pressure Zone Reconfiguration 
 
Based on a zero (0 L/s) demand condition and the applicable boundary conditions (refer 
to Tables 2-6 and 2-7), the maximum pressure under the SUC Pressure Zone 
Reconfiguration was found to be 552 kPa (80 psi). As stated in the Design Guidelines, 
PRVs will be required at locations which exceed the maximum pressure constraint of 552 
kPa (80 psi). Therefore, pressure reducing valves (PRVs) are not anticipated to be 
required under the SUC Pressure Zone Reconfiguration. 
 

2.7 Water Servicing Conclusions 

Based on the water simulation results, it is anticipated that the proposed commercial plaza at 
1424 Earl Armstrong Road can be serviced by the proposed watermains illustrated in the Site 
Plan (Appendix ‘A’). Simulation results under peak hour demand and maximum pressure found 
that the pressure requirements listed in the Design Guidelines were achieved. Furthermore, fire 
flow requirements are expected to be met for the site, noting that fire protection will be provided 
by the on-site hydrants and building sprinkler systems. 
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This report has been prepared for the exclusive use of Morguard Investments Limited, for the 
stated purpose, for the named facility. Its discussions and conclusions are summary in nature and 
cannot be properly used, interpreted or extended to other purposes without a detailed 
understanding and discussions with the client as to its mandated purpose, scope and limitations. 
This report was prepared for the sole benefit and use of Morguard Investments Limited and may 
not be used or relied on by any other party without the express written consent of J.L. Richards & 
Associates Limited.  
 
This report is copyright protected and may not be reproduced or used, other than by Morguard 
Investments Limited for the stated purpose, without the express written consent of J.L. Richards 
& Associates Limited. 

 

J.L. RICHARDS & ASSOCIATES LIMITED 
 
Prepared by: Reviewed by: 
  

Mahad Musse, EIT Annie Williams, P.Eng. 
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Appendix ‘A’ 
Site Plan
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Appendix ‘B’ 
Background Documents - Existing Infrastructure
Existing Infrastructure
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Appendix ‘C’ 
Email Correspondences



1

Mahad Musse

From: Annie Williams

Sent: April 29, 2022 4:25 PM

To: Daniel Schembri

Cc: Margaret Knowles; Mahad Musse; Rosario; Arif Uddin

Subject: RE: 12007 RE: 1424 Earl Armstrong - Water Servicing HNA

Hi Daniel, 
 
Per our phone conversation earlier today, we will proceed with our HNA and modelling as follows: 
 

•  One single 150 mm water service up to each building, with the total demand (max day + sprinkler) input at a single node at each building. 

•  Two (2) watermain connections to Ceremonial, and one (1) watermain connection to Limebank. 
 
Thank you, 
Annie 
 

From: Daniel Schembri <daniel@urbanecosystems.com>  

Sent: Friday, April 29, 2022 10:09 AM 

To: Annie Williams <awilliams@jlrichards.ca> 

Cc: Margaret Knowles <MKnowles@morguard.com>; Mahad Musse <mmusse@jlrichards.ca>; Rosario <rosario@urbanecosystems.com>; Arif Uddin <auddin@petroff.com> 

Subject: RE: 12007 RE: 1424 Earl Armstrong - Water Servicing HNA 

 

Hello Annie, please find our base drawing attached with grading information. I agree with Arif, lets proceed with the conservative assumptions on fire flows. Let us assume 150mm for the fire line and only 100mm domestic. 

Regards, 

Daniel Schembri 

  

From: Annie Williams [mailto:awilliams@jlrichards.ca]  

Sent: April-28-22 3:31 PM 

To: Daniel Schembri <daniel@urbanecosystems.com> 

Cc: Margaret Knowles <MKnowles@morguard.com>; Mahad Musse <mmusse@jlrichards.ca>; Rosario <rosario@urbanecosystems.com>; Arif Uddin <auddin@petroff.com> 

Subject: RE: 12007 RE: 1424 Earl Armstrong - Water Servicing HNA 

  

Hi Daniel, 
  
Yes, we can assess having two (2) water service laterals into each building (1 for fire, 1 for domestic) and we can make each lateral 150 mm in diameter. 
  
In order to complete our model and provide these answers, we require the information requested previously including the grading plan, and the location of the second service lateral (or confirm they will be parallel to each other). 
  
In the absence of sprinkler flows from a mechanical engineer, we can use our conservative assumption of 69.2 L/s (1096 gpm) based on OBC but note that this number is often higher than needed. Would you like us to proceed with this assumption? 
  
Please confirm/provide the remaining items noted above and then we can finalize our assessment. 
  
Thank you, 
Annie 
  

 
 
Annie Williams, P.Eng.  



2

Civil Engineer  
 
J.L. Richards & Associates Limited 
700 - 1565 Carling Avenue, Ottawa, ON K1Z 8R1 
Direct: 343-803-4523  

 

  

From: Daniel Schembri <daniel@urbanecosystems.com>  

Sent: Wednesday, April 20, 2022 4:34 PM 

To: Annie Williams <awilliams@jlrichards.ca> 

Cc: Margaret Knowles <MKnowles@morguard.com>; Mahad Musse <mmusse@jlrichards.ca>; Rosario <rosario@urbanecosystems.com>; Arif Uddin <auddin@petroff.com> 

Subject: 12007 RE: 1424 Earl Armstrong - Water Servicing HNA 

  

[CAUTION] This email originated from outside JLR. Do not click links or open attachments unless you recognize the sender and know the content is safe. If in doubt, please forward suspicious emails to Helpdesk. 

Hello Annie, I have made the connection to the 600 diameter on Limebank and yes we will carry a 200 in to meet our internal 200 diameter loop. The buildings are so preliminary that we do not have a mechanical engineer working on this file as yet. We 

would like to provide sizing such that each building can potentially have a fire and domestic service. Can you please review the sizing on the attached and confirm if the connections off of the loop were to be no smaller than 150mm diameter would that 

provide adequate fire flows for protection.  

  

Regards, 

Daniel Schembri 

  

From: Annie Williams [mailto:awilliams@jlrichards.ca]  

Sent: April-11-22 11:06 AM 

To: Daniel Schembri <daniel@urbanecosystems.com> 

Cc: Margaret Knowles <MKnowles@morguard.com>; Mahad Musse <mmusse@jlrichards.ca> 

Subject: 1424 Earl Armstrong - Water Servicing HNA 

  

Hi Daniel, 
  
We have made good progress with the water servicing hydraulic network analysis (HNA) for 1424 Earl Armstrong and we are looking for the following items to complete our report: 
  

1. Could we obtain a copy of the latest grading plan to verify our model elevations? If the plan shows hydrant top of flange elevations this would be helpful too. If not, can we set the hydrant flanges to be 0.15m above proposed ground? 

2. The Servicing Plan provided and attached indicates in the table that there will be two (2) water connections for each building (fire + domestic). The plan view only shows one (1) water service to each building. Please confirm how many water service 
laterals each building will have and where the second lateral will be located if applicable. 

3. Please confirm the sprinkler flow required at each building. We will account for this in our model. Note that it is preferable to have the actual flows from the mechanical engineer rather than making an assumption as the assumption could be over-
conservative and unnecessarily increase your pipe sizes. 

4. Since we will be connecting to Limebank per the City’s direction, we assume the intent is to have a 200mm watermain looped connection between Limebank and Ceremonial. We will model as such, feel free to provide any comments on this approach. 
  
Please let us know at your earliest convenience and feel free to call me with any questions. We should be able to complete our report with this information. 
  
Thank you, 
Annie 

 
 



3

Annie Williams, P.Eng.  
Civil Engineer  
 
J.L. Richards & Associates Limited 
700 - 1565 Carling Avenue, Ottawa, ON K1Z 8R1 
Direct: 343-803-4523  

 

  



1

Mahad Musse

From: Annie Williams

Sent: October 18, 2021 8:28 AM

To: Mahad Musse

Subject: FW: 12007 FW: 1424 Earl Armstrong - HNA Questions

Attachments: SP-100_(21-08-12).pdf

See below Fyi and let me know if we are missing anything. 
 

From: Arif Uddin <auddin@petroff.com>  

Sent: Friday, October 15, 2021 3:48 PM 

To: Daniel <daniel@urbanecosystems.com> 

Cc: Annie Williams <awilliams@jlrichards.ca>; Margaret <MKnowles@morguard.com>; rosario@urbanecosystems.com; Orjan Carlson (E-mail) <uel@urbanecosystems.com> 

Subject: Re: 12007 FW: 1424 Earl Armstrong - HNA Questions 

 

[CAUTION] This email originated from outside JLR. Do not click links or open attachments unless you recognize the sender and know the content is safe. If in doubt, please forward suspicious emails to Helpdesk. 

HI Daniel, Our response to the questions from Annie Williams. 

- Their  are total of 13 buildings on site  , buildings A to M., as per enclosed copy of the site plan. 

Please refer to Stats on the site plan  for  correct building area,s . 

[ I am not aware of excel sheet you are referring to] . 

Building A, has small mezzanine. 

Buildings  E, F and J are two story buildings.  

All noted on the enclosed site plan. 

- All buildings will be fully  sprinklered  and  sprinkler system will be  automatic and fully supervised.  

- We do not have  sprinkler flow demand load. System  not yet designed.  

- All buildings will be of  non combustible construction.  

Buildings A,B.C,D,J,K and M are  are being designed for single tenant , no fire rated demising walls.  

Buildings H, I,E, F are designed to be multi tenant buildings , all demising walls will be one hour rated , unless future leasing requires any of the walls to be 2 hours rated.  

All two level buildings will have floor rating  of two hours ,  including columns supporting floor. 

Rest of the questions  can be answered by your office.  

 

Regards 

 

 

Arif Uddin 

Executive Associate 

Petroff Partnership Architects 

cellular: 416-986-9413 

office: 905-470-7000 X 3409 

direct: 905-754-3409 

fax: 905-470-2500 

 

Visit our web site at: www.petroff.com  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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This communication and any attachments may contain information that is privileged or confidential and is intended only for the use of the individual to whom it is addressed.  Any other distribution, copying or disclosure is strictly prohibited.  If you have 

received this communication in error, please notify Petroff Partnership Architects immediately by "replying" to this e-mail then delete this communication from your mailbox.  

 

>>> Daniel Schembri <daniel@urbanecosystems.com> 10/15/2021 10:34 AM >>> 

Hello Arif, can you please have someone assist Annie with the information required below in the two emails ASAP. 

  

Regards, 

Daniel Schembri 

  

From: Annie Williams [mailto:awilliams@jlrichards.ca]  

Sent: October-15-21 10:30 AM 

To: Daniel Schembri <daniel@urbanecosystems.com> 

Cc: mknowles@morguard.com; Mahad Musse <mmusse@jlrichards.ca> 

Subject: RE: 1424 Earl Armstrong - HNA Questions 

  

Hi Daniel, 
  
Just following up on this as we require this information in order to request boundary conditions from the City (2-3 week turnaround typically). 
  
We are also looking for the location of the siamese connection on Building A. 
  
Thank you kindly, 
Annie 
  

 
 
Annie Williams, P.Eng.  
Civil Engineer  
 
J.L. Richards & Associates Limited 
700 - 1565 Carling Avenue, Ottawa, ON K1Z 8R1 
Direct: 343-803-4523  

 

 
J.L. Richards & Associates Limited is proactively doing our part to protect the wellbeing of our staff and communities while improving our communication technology. We are pleased to announce that we have implemented direct phone lines for all of our 
staff, allowing you to connect with us regardless of whether we are working remotely or in the office. We are dedicated to delivering quality services to you through value and commitment, as always. Please reach out to us if you have any questions 
about your project.  

From: Annie Williams  

Sent: Friday, October 8, 2021 9:01 AM 

To: daniel@urbanecosystems.com 

Cc: mknowles@morguard.com; Mahad Musse <mmusse@jlrichards.ca> 

Subject: 1424 Earl Armstrong - HNA Questions 

  

Hi Daniel, 
  
We are undertaking the water study for the Riverside South Phase 6 project at 1424 Earl Armstrong Road.  
  
As part of the detailed design for water services, we will need to calculate the domestic demands and required fire flow in accordance with the OBC based on City Technical Bulletins ISTB-2021-03 and ISTB-2018-02. 
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We are currently preparing our request for boundary conditions to the City. We have reviewed the information you provided on September 21, 2021 and we noted that there are some inconsistencies between the excel spreadsheet (dated Feb 2014) and the latest 
Site Plan. Therefore, in order to finalize our request to the City we will need confirmation on the following: 
  

� •  Confirm that there are 13 buildings (A to M) as shown on the site plan and verify the gross floor area and number of storeys for all 13 buildings. The excel file only shows buildings A to K and also shows buildings H1 & H2, which we do not see on the Site 

Plan. 

� •  Confirm that all 13 buildings (A to M) will have a sprinkler system and please indicate if it will be an automatic fully supervised sprinkler system. We received an email from Arif Uddin on September 21, 2021 indicating that all buildings will be sprinklered 

but the excel spreadsheet indicates otherwise.  

� •  If available, verify the estimated sprinkler flow demand for each building. We will make an assumption if this information is not currently available. 

� •  For all 13 buildings, provide the type of construction (combustible, non-combustible) and if applicable, the location of 2-hr firewalls. 

� •  Confirm the estimated domestic water demand and water service lateral size for all 13 buildings. 

� •  Verify that the siamese connection locations on the Site Plan are accurate. 

� •  Confirm where you intend to connect to the existing water distribution system (i.e. Will this be a P-loop off Ceremonial Drive as we modelled previously? Will there be connections to Limebank and/or Earl Armstrong?) 

For reference, I have attached the Site Plan and excel file we received. 
  
If you have any questions, please do not hesitate to ask. 
  
Thank you, 
Annie 



Hydraulic Network Analysis Report 
1424 Earl Armstrong Road 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix ‘D1’ 
Water Demands and
Fire Flow Requirements



Critical Fire Area 1 (with sprinkler)
RFF (FUS) = 6,000 L/min (100 L/s)

Critical Fire Area 4 (with sprinkler)
RFF (FUS) = 6,000 L/min (100 L/s)

Critical Fire Area 2 (with sprinkler)
RFF (FUS) = 6,000 L/min (100 L/s)

Critical Fire Area 3 (with sprinkler)
RFF (FUS) = 8,000 L/min (133 L/s)

RFF Exposures (per the FUS)

71
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3 
m

53
.0
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m
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J.L. RICHARDS & ASSOCIATES LIMITED 2022-05-09

Step Parameter Value Note

A Type of Construction Non-combustible Building - A (Proposed Supermarket)

Coefficient (C) 0.8

B Ground Floor Area 4923 m
2 Building - A (Proposed Supermarket with Mezzanine)

C Height in storeys 1 storeys Basements are excluded.

Total Floor Area 4923 m
2

D Fire Flow Formula F=220C√A

Fire Flow 12349 L/min

Rounded Fire Flow 12000 L/min Flow rounded to nearest 1000 L/min.

E Occupancy Class Combustible Supermarkets have a combustible occupancy.

Occupancy Charge 0%

Occupancy Increase or 

Decrease
0

Fire Flow 12000 L/min No rounding applied.

F Sprinkler Protection Automatic Fully Supervised

Sprinkler Credit -50%

Decrease for Sprinkler -6000 L/min

G North Side Exposure

Exposing Wall: Wood Frame Building - A (Proposed Supermarket)

Exposed Wall: Wood Frame No structure within 50 meters

Length of Exposed Wall: 0.0 m

Height of Exposed Wall: 0 storeys

Length-Height Factor 0.0 m-storeys

Separation Distance 50 m

North Side Exposure 

Charge
0%

East Side Exposure

Exposing Wall: Wood Frame Building - A (Proposed Supermarket)

Exposed Wall: Wood Frame No structure within 50 meters

Length of Exposed Wall: 0.0 m

Height of Exposed Wall: 0 storeys

Length-Height Factor 0.0 m-storeys

Separation Distance 50 m

East Side Exposure 

Charge
0%

South Side Exposure

Exposing Wall: Wood Frame Building - A (Proposed Supermarket)

Exposed Wall: Wood Frame No structure within 50 meters

Length of Exposed Wall: 0.0 m

Height of Exposed Wall: 0 storeys

Length-Height Factor 0.0 m-storeys

Separation Distance 50 m

South Side Exposure 

Charge
0%

West Side Exposure

Exposing Wall: Wood Frame Building - A (Proposed Supermarket)

Exposed Wall: Wood Frame No structure within 50 meters

Length of Exposed Wall: 0.0 m

Height of Exposed Wall: 0 storeys

Length-Height Factor 0.0 m-storeys

Separation Distance 50 m

West Side Exposure 

Charge
0%

Total Exposure Charge 0%
The total exposure charge is below the maximum value 

of 75%.

Increase for Exposures 0 L/min

H Fire Flow 6000 L/min

Rounded Fire Flow 6000 L/min Flow rounded to nearest 1000 L/min.

City Cap
Required Fire Flow

(RFF)
6000 L/min

100 L/s

Fire Underwriters Survey (FUS) Fire Flow Calculations

In accordance with City of Ottawa Technical Bulletin ISTB-2018-02 dated March 21, 2018

FUS Fire Flow Calculations

MORGUARD HNA - 1424 EARL ARMSTRONG ROAD - Building A - Commercial Building

(JLR 21464-006)

V:\21000\21464-006 - Morguard HNA - 1424 Earl Armstrong Rd\2-Design\1-Civil\Watermain\Working Files\21464-006 FUS Fire Flow Calculations Feb 18 2022.xlsx



J.L. RICHARDS & ASSOCIATES LIMITED 2022-05-09

Step Parameter Value Note

A Type of Construction Non-combustible Building - F 

Coefficient (C) 0.8

B Ground Floor Area 1018.5 m
2 Building - F (2 storey commercial building)

C Height in storeys 2 storeys Basements are excluded.

Total Floor Area 2037 m
2

D Fire Flow Formula F=220C√A

Fire Flow 7943 L/min

Rounded Fire Flow 8000 L/min Flow rounded to nearest 1000 L/min.

E Occupancy Class Combustible Retail buildings have a combustible occupancy.

Occupancy Charge 0%

Occupancy Increase or 

Decrease
0

Fire Flow 8000 L/min No rounding applied.

F Sprinkler Protection Automatic Fully Supervised

Sprinkler Credit -50%

Decrease for Sprinkler -4000 L/min

G North Side Exposure  

Exposing Wall: Wood Frame Building - F (2 storey commercial building)

Exposed Wall: Wood Frame No structure within 50 meters

Length of Exposed Wall: 0.0 m

Height of Exposed Wall: 0 storeys

Length-Height Factor 0.0 m-storeys

Separation Distance 50 m

North Side Exposure 

Charge
0%

East Side Exposure

Exposing Wall: Wood Frame Building - F (2 storey commercial building)

Exposed Wall: Wood Frame Building - K (1 storey commercial building)

Length of Exposed Wall: 11.0 m

Height of Exposed Wall: 1 storeys

Length-Height Factor 11.0 m-storeys

Separation Distance 13 m Additional 3m seperation because at a diagonal

East Side Exposure 

Charge
12%

South Side Exposure

Exposing Wall: Wood Frame Building - F (2 storey commercial building)

Exposed Wall: Wood Frame No structure within 50 meters

Length of Exposed Wall: 0.0 m

Height of Exposed Wall: 0 storeys

Length-Height Factor 0.0 m-storeys

Separation Distance 50 m

South Side Exposure 

Charge
0%

West Side Exposure

Exposing Wall: Wood Frame Building - F (2 storey commercial building)

Exposed Wall: Wood Frame Building - J (2 storey commercial buidling)

Length of Exposed Wall: 22.0 m

Height of Exposed Wall: 2 storeys

Length-Height Factor 44.0 m-storeys

Separation Distance 21 m

West Side Exposure 

Charge
8%

Total Exposure Charge 20%
The total exposure charge is below the maximum value 

of 75%.

Increase for Exposures 1600 L/min

H Fire Flow 5600 L/min

Rounded Fire Flow 6000 L/min Flow rounded to nearest 1000 L/min.

City Cap
Required Fire Flow

(RFF)
6000 L/min

100 L/s

Fire Underwriters Survey (FUS) Fire Flow Calculations

In accordance with City of Ottawa Technical Bulletin ISTB-2018-02 dated March 21, 2018

FUS Fire Flow Calculations

MORGUARD HNA - 1424 EARL ARMSTRONG ROAD - Building F - Commercial Building

(JLR 21464-006)

V:\21000\21464-006 - Morguard HNA - 1424 Earl Armstrong Rd\2-Design\1-Civil\Watermain\Working Files\21464-006 FUS Fire Flow Calculations Feb 18 2022.xlsx



J.L. RICHARDS & ASSOCIATES LIMITED 2022-05-09

Step Parameter Value Note

A Type of Construction Non-combustible Building - C

Coefficient (C) 0.8

B Ground Floor Area 1394 m
2 Building - C (1 storey commercial building)

C Height in storeys 1 storeys Basements are excluded.

Total Floor Area 1394 m
2

D Fire Flow Formula F=220C√A

Fire Flow 6571 L/min

Rounded Fire Flow 7000 L/min Flow rounded to nearest 1000 L/min.

E Occupancy Class Combustible Retail buildings have a combustible occupancy.

Occupancy Charge 0%

Occupancy Increase or 

Decrease
0

Fire Flow 7000 L/min No rounding applied.

F Sprinkler Protection Automatic Fully Supervised

Sprinkler Credit -50%

Decrease for Sprinkler -3500 L/min

G North Side Exposure  

Exposing Wall: Wood Frame Building - C (1 storey commercial building)

Exposed Wall: Wood Frame Building - H (1 storey commercial building)

Length of Exposed Wall: 19.0 m

Height of Exposed Wall: 0 storeys

Length-Height Factor 0.0 m-storeys

Separation Distance 22 m Additional 3m separation because at a diagonal

North Side Exposure 

Charge
8%

East Side Exposure

Exposing Wall: Wood Frame Building - C (1 storey commercial building)

Exposed Wall: Wood Frame Building - M (1 storey commercial building)

Length of Exposed Wall: 20.0 m

Height of Exposed Wall: 1 storeys

Length-Height Factor 20.0 m-storeys

Separation Distance 25 m

East Side Exposure 

Charge
8%

South Side Exposure

Exposing Wall: Wood Frame Building - C (1 storey commercial building)

Exposed Wall: Wood Frame No structure within 50 meters

Length of Exposed Wall: 0.0 m

Height of Exposed Wall: 0 storeys

Length-Height Factor 0.0 m-storeys

Separation Distance 50 m

South Side Exposure 

Charge
0%

West Side Exposure

Exposing Wall: Wood Frame Building - C (1 storey commercial building)

Exposed Wall: Wood Frame No structure within 50 meters

Length of Exposed Wall: 0.0 m

Height of Exposed Wall: 0 storeys

Length-Height Factor 0.0 m-storeys

Separation Distance 0 m

West Side Exposure 

Charge
22%

Total Exposure Charge 38%
The total exposure charge is below the maximum value 

of 75%.

Increase for Exposures 2660 L/min

H Fire Flow 6160 L/min

Rounded Fire Flow 6000 L/min Flow rounded to nearest 1000 L/min.

City Cap
Required Fire Flow

(RFF)
6000 L/min

100 L/s

Fire Underwriters Survey (FUS) Fire Flow Calculations

In accordance with City of Ottawa Technical Bulletin ISTB-2018-02 dated March 21, 2018

FUS Fire Flow Calculations

MORGUARD HNA - 1424 EARL ARMSTRONG ROAD - Building C - Commercial Building

(JLR 21464-006)

V:\21000\21464-006 - Morguard HNA - 1424 Earl Armstrong Rd\2-Design\1-Civil\Watermain\Working Files\21464-006 FUS Fire Flow Calculations Feb 18 2022.xlsx



J.L. RICHARDS & ASSOCIATES LIMITED 2022-05-09

Step Parameter Value Note

A Type of Construction Non-combustible Building - E

Coefficient (C) 0.8

B Ground Floor Area 2034 m
2 Building - E (2 storey commercial building)

C Height in storeys 2 storeys Basements are excluded.

Total Floor Area 4068 m
2

D Fire Flow Formula F=220C√A

Fire Flow 11225 L/min

Rounded Fire Flow 11000 L/min Flow rounded to nearest 1000 L/min.

E Occupancy Class Combustible Retail buildings have a combustible occupancy.

Occupancy Charge 0%

Occupancy Increase or 

Decrease
0

Fire Flow 11000 L/min No rounding applied.

F Sprinkler Protection Automatic Fully Supervised

Sprinkler Credit -50%

Decrease for Sprinkler -5500 L/min

G North Side Exposure  

Exposing Wall: Wood Frame Building - E (2 storey commercial building)

Exposed Wall: Wood Frame No structure within 50 meters

Length of Exposed Wall: 0.0 m

Height of Exposed Wall: 0 storeys

Length-Height Factor 0.0 m-storeys

Separation Distance 50 m

North Side Exposure 

Charge
0%

East Side Exposure

Exposing Wall: Wood Frame Building - E (2 storey commercial building)

Exposed Wall: Wood Frame Building - J (2 storey commercial building)

Length of Exposed Wall: 22.0 m

Height of Exposed Wall: 1 storeys

Length-Height Factor 22.0 m-storeys

Separation Distance 11 m

East Side Exposure 

Charge
12%

South Side Exposure

Exposing Wall: Wood Frame Building - E (2 storey commercial building)

Exposed Wall: Wood Frame No structure within 50 meters

Length of Exposed Wall: 0.0 m

Height of Exposed Wall: 0 storeys

Length-Height Factor 0.0 m-storeys

Separation Distance 50 m

South Side Exposure 

Charge
0%

West Side Exposure

Exposing Wall: Wood Frame Building - E (2 storey commercial building)

Exposed Wall: Wood Frame Building - I (1 storey commercial buidling)

Length of Exposed Wall: 10.0 m

Height of Exposed Wall: 1 storeys

Length-Height Factor 10.0 m-storeys

Separation Distance 13 m Additional 3m seperation because at a diagonal

West Side Exposure 

Charge
12%

Total Exposure Charge 24%
The total exposure charge is below the maximum value 

of 75%.

Increase for Exposures 2640 L/min

H Fire Flow 8140 L/min

Rounded Fire Flow 8000 L/min Flow rounded to nearest 1000 L/min.

City Cap
Required Fire Flow

(RFF)
8000 L/min

133 L/s

Fire Underwriters Survey (FUS) Fire Flow Calculations

In accordance with City of Ottawa Technical Bulletin ISTB-2018-02 dated March 21, 2018

FUS Fire Flow Calculations

MORGUARD HNA - 1424 EARL ARMSTRONG ROAD - Building E - Commercial Building

(JLR 21464-006)

V:\21000\21464-006 - Morguard HNA - 1424 Earl Armstrong Rd\2-Design\1-Civil\Watermain\Working Files\21464-006 FUS Fire Flow Calculations Feb 18 2022.xlsx



MORGUARD HNA

1424 EARL ARMSTRONG ROAD

2022-05-09

Avg Day Max Day Peak Hour

A 52,990 4,923 1.68 0.26 1.09 1.64 2.94

B 6,000 557 0.19 0.03 0.12 0.19 0.33

C 15,000 1,394 0.48 0.07 0.31 0.46 0.83

D 6,000 557 0.19 0.03 0.12 0.19 0.33

E 43,790 4,068 1.39 0.22 0.90 1.35 2.43

F 21,936 2,038 0.70 0.11 0.45 0.68 1.22

G 5,000 465 0.16 0.02 0.10 0.15 0.28

H 11,203 1,041 0.36 0.06 0.23 0.35 0.62

I 9,284 863 0.29 0.05 0.19 0.29 0.52

J 13,674 1,270 0.43 0.07 0.28 0.42 0.76

K 6,820 634 0.22 0.03 0.14 0.21 0.38

L 6,000 557 0.19 0.03 0.12 0.19 0.33

M 3,000 279 0.10 0.01 0.06 0.09 0.17

TOTAL 200,697 18,645 6.37 1.00 4.11 6.21 11.14

6.37 ha

28,000 L/ha/day ODG TABLE 4.2

42,000 L/ha/day ODG TABLE 4.2

75,600 L/ha/day ODG TABLE 4.2

*NOTE - A 12 hour business day was assumed.

Peak Hour Demand (1.8 x Max Day)

Commercial Consumption

Total Site Area

BLDG AREA 

DISTRIBUTION (ha)
BUILDING ID

DEMAND (L/s)

Average Day Demand

Maximum Day Demand (1.5 x Avg Day)

BLDG FOOTPRINT 

(m2)

AREA DISTRIBUTION 

FACTOR

BLDG FOOTPRINT 

(ft2)

J.L. RICHARDS & ASSOCIATES LIMITED PAGE 1 OF 1



13-142 INSTALLATION OF SPRINKLER SYSTEMS 

11.2.2 Water Demand Requirements - Pipe Schedule Method. 

11.2.2.1 Table 11.2.2.1 shall be used in determining the mini­
mum water supply requirements for light and ordinary hazard 
occupancies protected by systems with pipe sized according to 
the pipe schedules of Section 23.7. 

Table 11.2.2.1 Water Supply Requirements for Pipe 
Schedule Sprinkler Systems 

Minimum Acceptable Flow at 
Residual Base of Riser 
Pressure (Including Hose 

Occupancy Required Stream Allowance) 
Classification 

psi bar gpm L/min 

Light 15 500-750 1900-2850 
hazard 

Ordinary 20 1.4 850-1500 3200-5700 
hazard 

Duration 
(minutes) 

30-60 

60-90 

11.2.2.2 Pressure and flow requirements for extra hazard oc­
cupancies shall be based on the hydraulic calculation methods 
of 11.2.3. 

11.2.2.3 The pipe schedule method shall be permitted as 
follows: 

(1) Additions or modifications to existing pipe schedule sys­
tems sized according to the pipe schedules of Section 23.7 

(2) Additions or modifications to existing extra hazard pipe 
schedule systems 

(3) New systems of 5000 ft2 (465 m 2
) or less 

(4) New systems exceeding 5000 ft2 (465 m2
) where the flows 

required in Table 11.2.2.1 are available at a minimum re­
sidual pressure of 50 psi (3.4 bar) at the highest elevation 
of sprinkler 

11.2.2.4 Table 11.2.2.1 shall be used in determining the mini­
mum water supply requirements. 

11.2.2.5 The lower duration value of Table 11.2.2.1 shall be 
acceptable only where the sprinkler system waterflow alarm 
device(s) and supervisory device(s) are electrically supervised 
and such supervision is monitored at an approved, constantly 
attended location. 

11.2.2.6* Residual Pressure. 

11.2.2.6.1 The residual pressure requirement of Table 
11.2.2.1 shall be met at the elevation of the highest sprinkler. 

11.2.2.6.2 Friction Loss Due to Backflow Prevention Valves. 

11.2.2.6.2.1 When backflow prevention valves are installed 
on pipe schedule systems, the friction losses of the device shall 
be accounted for when determining acceptable residual pres­
sure at the top level of sprinklers. 

11.2.2.6.2.2 The friction loss of this device [in psi (bar)] shall 
be added to the elevation loss and the residual pressure at the 
top row of sprinklers to determine the total pressure needed 
at the water supply. 

11.2.2.7 The lower flow figure of Table 11.2.2.1 shall be permit­
ted only where the building is of noncombustible construction or 
the potential areas of fire are limited by building size or compart­
mentation such that no open areas exceed 3000 ft2 (280 m2

) for 
light hazard or 4000 ft2 (370 m2

) for ordinary hazard. 

2016 Edition 

11.2.3 Water Demand Requirements - Hydraulic Calculation 
Methods. 

11.2.3.1 General. 

11.2.3.1.1 The water demand for sprinklers shall be deter­
mined only from one of the following, at the discretion of the 
designer: 

(1) Density/area curves of Figure 11.2.3.1.1 in accordance 
with the density/area method of 11.2.3.2 

(2) The room that creates the greatest demand in accordance 
with the room design method of 11.2.3.3 

(3) Special design areas in accordance with 11.2.3.4 

11.2.3.1.2 The minimum water supply shall be available for 
the minimum duration specified in Table 11.2.3.1.2. 

11.2.3.1.3 The lower duration values in Table 11.2.3.1.2 shall 
be permitted where the sprinkler system waterflow alarm de­
vice(s) and supervisory device(s) are electrically supervised 
and such supervision is monitored at an approved, constantly 
attended location. 

11.2.3.1.4 Restrictions. When either the density/area method 
or room design method is used, the following shall apply: 

(1)*For areas of sprinkler operation less than 1500 ft 2 

(139 m 2
) used for light and ordinary hazard occupan­

cies, the density for 1500 ft 2 (139 m 2
) shall be used. 

(2) For areas of sprinkler operation less than 2500 ft 2 

(232 m 2
) for extra hazard occupancies, the density for 

2500 ft2 (232 m 2
) shall be used. 

11.2.3.1.5 Unsprinklered Combustible Concealed Spaces. 

11.2.3.1.5.1 * When using the density/area or room design 
method, unless the requirements of 11.2.3.1.5.2 are met for 
buildings having unsprinklered combustible concealed 
spaces, as described in 8.15.1.2 and 8.15.6, the minimum 
area of sprinkler operation for that portion of the building 
shall be 3000 ft 2 (280 m 2 

). 

(A) The design area of 3000 ft2 (280 m 2) shall be applied only 
to the sprinkler system or portions of the sprinkler system that 
are adjacent to the qualifying combustible concealed space. 

(B) The term adjacent shall apply to any sprinkler system pro­
tecting a space above, below, or next to the qualifying con­
cealed space except where a barrier with a fire resistance rat­
ing at least equivalent to the water supply duration completely 
separates the concealed space from the sprinklered area. 

11.2.3.1.5.2 The following unsprinklered concealed spaces 
shall not require a minimum area of sprinkler operation of 
3000 ft2 (280 m2 ): 

(1) Noncombustible and limited-combustible concealed 
spaces with minimal combustible loading having no ac­
cess. The space shall be considered a concealed space 
even with small openings such as those used as return air 
for a plenum. 

(2) Noncombustible and limited-combustible concealed 
spaces with limited access and not permitting occupancy 
or storage of combustibles. The space shall be consid­
ered a concealed space even with small openings such as 
those used as return air for a plenum. 

(3) Combustible concealed spaces filled entirely with non­
combustible insulation. 

(4) *Light or ordinary hazard occupancies where noncombus­
tible or limited-combustible ceilings are directly attached 
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FIGURE 11.2.3.1.1 Density/Area Curves. 

Table 11.2.3.1.2 Hose Stream Allowance and Water Supply 
Duration Requirements for Hydraulically Calculated Systems 

Total Combined 
Inside and Outside 

Inside Hose Hose 
Duration 

Occupancy gpm L/min gpm L/min (minutes) 

Light hazard 0, 50, or 0,190,or 100 380 30 
100 380 

Ordinary 0,50,or 0,190,or 250 950 60-90 
hazard 100 380 

Extra hazard 0, 50, or 0,190,or 500 1900 90-120 
100 380 

to the bottom of solid wood joists or solid limited­
combustible construction or noncombustible construction 
so as to create enclosed joist spaces 160 ft3 (4.5 m3

) or less 
in volume, including space below insulation that is laid di­
rectly on top or within the ceiling joists in an otherwise 
sprinklered concealed space. 

(5) Concealed spaces where rigid materials are used and the 
exposed surfaces have a flame spread index of 25 or less 
and the materials have been demonstrated to not propa­
gate fire more than 10.5 ft (3.2 m) when tested in accor­
dance with ASTM E84, Standard Test Method for Surface 
Burning Characteristics of Building Materials, or ANSI! 
UL 723, Standard for Test for Surface Burning Characteristics 
of Building Materials, extended for an additional 20 min­
utes in the form in which they are installed in the space. 

(6) Concealed spaces in which the exposed materials are 
constructed entirely offire-retardant-treated wood as de­
fined by NFPA 703. 

(7) Concealed spaces over isolated small rooms not exceed­
ing 55 ft2 (5.1 m 2

) in area. 
(8) Vertical pipe chases under 10 ft2 (0.9 m 2

), provided 
that in multifloor buildings the chases are firestopped at 
each floor using materials equivalent to the floor con­
struction, and where such pipe chases contain no 
sources of ignition, piping shall be noncombustible, and 
pipe penetrations at each floor shall be properly sealed. 

Q) 
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., 0 
Q5 

0.35 

'0 279 

232 

186 

139 
0040 

c 
'§' 
en 

15 
co 

« 

(9) Exterior columns under 10 ft2 (0.9 m 2
) in area formed 

by studs or wood joists, supporting exterior canopies that 
are fully protected with a sprinkler system. 

(10)*Light or ordinary hazard occupancies where noncom­
bustible or limited-combustible ceilings are attached to 
the bottom of composite woodjoists either directly or on 
to metal channels not exceeding 1 in. (25 mm) in depth, 
provided the adjacent joist channels are firestopped into 
volumes not exceeding 160 ft3 (4.5 m3 

) using materials 
equivalent to 112 in. (13 mm) gypsum board, and at least 
3112 in. (90 mm) of batt insulation is installed at the bot­
tom of the joist channels when the ceiling is attached 
utilizing metal channels. 

11.2.3.2 Density/Area Method. 

11.2.3.2.1 Water Supply. 

11.2.3.2.1.1 The water supply requirement for sprinklers only 
shall be calculated from the density/area curves of Figure 
11.2.3.1.1 or from Chapter 22 where density/area criteria are 
specified for special occupancy hazards. 

11.2.3.2.1.2 When using Figure 11.2.3.1.1, the calculations 
shall satisfy any single point on the appropriate density/area 
curve. 

11.2.3.2.1.3 When using Figure 11.2.3.1.1, it shall not be nec­
essary to meet all points on the selected curves. 

11.2.3.2.2 Sprinklers. 

11.2.3.2.2.1 The densities and areas provided in Figure 
11.2.3.1.1 shall be for use only with spray sprinklers. 

11.2.3.2.2.2 Quick-response sprinklers shall not be permitted 
for use in extra hazard occupancies or other occupancies 
where there are substantial amounts of flammable liquids or 
combustible dusts. 

11.2.3.2.2.3 For extended coverage sprinklers, the minimum 
design area shall be that corresponding to the hazard in Fig­
ure 11.2.3.1.1 or the area protected by five sprinklers, which­
ever is greater. 

11.2.3.2.2.4 Extended coverage sprinklers shall be listed with 
and designed for the minimum flow corresponding to the 
density for the hazard as specified in Figure 11.2.3.1.1. 

2016 Edition 
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Appendix ‘D2’ 
City Correspondence - 
Boundary Conditions



Boundary Conditions 
 1424 Earl Armstrong Road 

 
Provided Information 
 

Scenario 
Demand 

L/min  L/s 

Average Daily Demand 247 4.11 

Maximum Daily Demand 373 6.21 

Peak Hour 668 11.14 

Fire Flow Demand #1 4,150 69.17 

Fire Flow Demand #2 8,000 133.33 

 
Location 
 

  
 
Results – Existing Conditions 
 
Connection 1 – Limebank Rd. 
 

Demand Scenario Head (m) Pressure1 (psi) 

Maximum HGL 132.2 55.6 

Peak Hour 124.9 45.2 

Max Day plus Fire 1 126.9 48.1 

Max Day plus Fire 2 125.6 46.2 

Ground Elevation = 93.1 m   



Connection 2 – Earl Armstrong Rd. 
 

Demand Scenario Head (m) Pressure1 (psi) 

Maximum HGL 132.2 56.6 

Peak Hour 124.9 46.2 

Max Day plus Fire 1 126.9 49.1 

Max Day plus Fire 2 125.6 47.1 

Ground Elevation = 92.4 m   
 

Results – SUC Zone Reconfiguration 
 
Connection 1 – Limebank Rd. 
 

Demand Scenario Head (m) Pressure1 (psi) 

Maximum HGL 148.7 79.1 

Peak Hour 145.6 74.7 

Max Day plus Fire 1 146.0 75.3 

Max Day plus Fire 2 144.2 72.6 

Ground Elevation = 93.1 m   
 
Connection 2 – Earl Armstrong Rd. 
 

Demand Scenario Head (m) Pressure1 (psi) 

Maximum HGL 148.7 80.1 

Peak Hour 145.6 75.7 

Max Day plus Fire 1 146.0 76.3 

Max Day plus Fire 2 144.2 73.6 

Ground Elevation = 92.4 m   

 

Notes  

 
1. As per the Ontario Building Code in areas that may be occupied, the static pressure at any fixture 

shall not exceed 552 kPa (80 psi.) Pressure control measures to be considered are as follows, in 
order of preference: 

a. If possible, systems to be designed to residual pressures of 345 to 552 kPa (50 to 80 psi) 
in all occupied areas outside of the public right-of-way without special pressure control 
equipment. 

b. Pressure reducing valves to be installed immediately downstream of the isolation valve in 
the home/ building, located downstream of the meter so it is owner maintained. 

 

Disclaimer 
The boundary condition information is based on current operation of the city water distribution system. The 
computer model simulation is based on the best information available at the time. The operation of the 
water distribution system can change on a regular basis, resulting in a variation in boundary conditions. 
The physical properties of watermains deteriorate over time, as such must be assumed in the absence of 
actual field test data. The variation in physical watermain properties can therefore alter the results of the 
computer model simulation. Fire Flow analysis is a reflection of available flow in the watermain; there may 
be additional restrictions that occur between the watermain and the hydrant that the model cannot take into 
account.  
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Appendix ‘D3’ 
WaterCAD Schematics



Model Schematic

HNA - 1424 Earl Armstrong Road

P-76
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Elevation Model

Model Schematic

Morguard HNA
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Appendix ‘D4’ 
Simulation Results - 
Existing Pressure Condition -
Peak Hour Demand
 



Peak Hour Demand

Existing Conditions

Morguard HNA
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Junction Table

Peak Hour Demand

Existing Conditions

Morguard HNA

Pressure
(kPa)

Hydraulic Grade
(m)

Demand
(L/s)

Elevation
(m)

IDLabel

304124.870.3893.8070Building K

307124.870.0093.50155J-49

310124.890.3393.2085Building D

310124.890.5293.2083Building I

311124.870.3393.1093Building L

312124.872.9493.00139Building A

312124.870.8393.0099Building C

312124.870.6293.0095Building H

312124.870.0093.00153J-48

312124.842.4392.95119Building E

312124.850.7692.9577Building J

312124.871.2292.9575Building F

313124.870.1792.90101Building M

313124.870.2892.90112Building G

313124.870.0092.9036J-2

313124.870.3392.90109Building B

313124.870.0092.8891J-25

313124.850.0092.8546J-7

313124.870.0092.8438J-3

314124.890.0092.8582J-22

314124.870.0092.80100J-31

314124.870.0092.8062J-15

314124.870.0092.8040J-4

314124.890.0092.80195J-50

314124.880.0092.75211J-51

315124.890.0092.75224J-52

315124.870.0092.7242J-5

315124.870.0092.7067J-17

315124.870.0092.6854J-11

316124.870.0092.60110J-35

316124.880.0092.6050J-9

316124.870.0092.5544J-6

318124.870.0092.3760J-14

319124.870.0092.3058J-13
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WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution  
Center1424 Earl Armstrong - Morguard HNA.wtg

HNA - 1424 Earl Armstrong Road



Pipe Table

Peak Hour Demand

Existing Conditions

Morguard HNA

Velocity
(m/s)

Flow
(L/s)

Hydraulic 
Grade (Stop)

(m)

Hydraulic 
Grade (Start)

(m)

Hazen-Williams 
C

MaterialDiameter
(mm)

Length 
(Scaled)

(m)

Label

0.132.43124.84124.85100.0PVC155.08P-65

0.040.76124.85124.85100.0PVC155.08P-64

0.173.19124.85124.87100.0PVC155.055P-63

0.061.22124.87124.87100.0PVC155.072P-61

0.162.94124.87124.87100.0PVC155.07P-85

0.103.19124.87124.87110.0PVC204.012P-62

0.040.83124.87124.87100.0PVC155.015P-76

0.010.17124.87124.87100.0PVC155.013P-75

0.051.00124.87124.87100.0PVC155.052P-74

0.020.64124.87124.87110.0PVC204.035P-84

0.020.64124.87124.87110.0PVC204.033P-83

0.103.22124.87124.88110.0PVC204.064P-54

0.000.03124.87124.87110.0PVC204.041P-55

0.02-0.61124.87124.87110.0PVC204.08P-56

0.030.62124.87124.87100.0PVC155.052P-70

0.06-1.83124.87124.87110.0PVC204.046P-57

0.000.00124.87124.87110.0PVC204.030P-60

0.020.33124.87124.87100.0PVC155.06P-69

0.050.95124.87124.87100.0PVC155.035P-68

0.031.00124.87124.87110.0PVC204.06P-73

0.031.04124.87124.87110.0PVC204.073P-72

0.000.04124.87124.87110.0PVC204.043P-77

0.07-2.30124.87124.87110.0PVC204.049P-86

0.020.38124.87124.87100.0PVC155.020P-59

0.010.28124.87124.87100.0PVC155.030P-82

0.072.21124.87124.87110.0PVC204.018P-51

0.06-1.83124.87124.87110.0PVC204.034P-58

0.020.33124.87124.87100.0PVC155.08P-81

0.030.61124.87124.87100.0PVC155.054P-80

0.031.04124.87124.87110.0PVC204.021P-71

0.061.99124.87124.88110.0PVC204.064P-67

0.000.00124.87124.87110.0PVC204.080P-50

0.072.21124.87124.88110.0PVC204.0116
P-49
(2)

0.020.61124.87124.87110.0PVC204.07P-79

0.07-2.26124.87124.87110.0PVC204.036P-78

0.061.99124.88124.88110.0PVC204.08P-66

0.165.21124.88124.89110.0PVC204.059P-53

0.165.08124.88124.90110.0PVC204.087
P-49
(1)

0.09-2.87124.88124.87110.0PVC204.067P-90

0.020.33124.89124.89100.0PVC155.034P-87

0.175.54124.89124.89110.0PVC204.04P-103

0.030.52124.89124.89100.0PVC155.09P-89
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Pipe Table

Peak Hour Demand

Existing Conditions

Morguard HNA

Velocity
(m/s)

Flow
(L/s)

Hydraulic 
Grade (Stop)

(m)

Hydraulic 
Grade (Start)

(m)

Hazen-Williams 
C

MaterialDiameter
(mm)

Length 
(Scaled)

(m)

Label

0.196.06124.89124.89110.0PVC204.06P-101

0.196.06124.89124.90110.0PVC204.018P-100

0.000.00124.89124.89100.0PVC155.09P-91
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WaterCAD
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Appendix ‘D5’ 
Simulation Results -
Existing Pressure Condition - 
Max Day + Fire Flow
 



Critical Fire Area: Building A

Max Day + Fire Flow Requirement (133 L/s)

Existing Conditions

Morguard HNA
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Critical Fire Area: Building A

Max Day + Fire Flow Requirement (133 L/s)

Existing Conditions

Morguard HNA

Junction w/ 
Minimum 
Pressure 
(System)

Pressure 
(Calculated 
Residual)

(kPa)

Pressure 
(Calculated 

System 
Lower 
Limit)
(kPa)

Pressure 
(Residual 

Lower Limit)
(kPa)

Satisfies Fire 
Flow 

Constraints?

Flow (Total 
Available)

(L/s)

Fire Flow 
(Available)

(L/s)

Label

J-15231265140True14170Building A

Building K198224140True133133H-1

Building A209211140True133133H-2

Building E213223140True133133H-3

Building A236242140True133133H-4

Building L206232140True133133H-5

Building C212218140True133133H-6

Building G218227140True133133H-7

Building A257281140True133133H-8
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Critical Fire Area: Building C

Max Day + Fire Flow Requirement (133 L/s)

Existing Conditions

Morguard HNA
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Critical Fire Area: Building C

Max Day + Fire Flow Requirement (133 L/s)

Existing Conditions

Morguard HNA

Junction w/ 
Minimum 
Pressure 
(System)

Pressure 
(Calculated 
Residual)

(kPa)

Pressure 
(Calculated 

System 
Lower 
Limit)
(kPa)

Pressure 
(Residual 

Lower Limit)
(kPa)

Satisfies Fire 
Flow 

Constraints?

Flow (Total 
Available)

(L/s)

Fire Flow 
(Available)

(L/s)

Label

Building M140175140False9223Building C

Building C226140140True9898H-6

Building C210140140True119119H-5

Building C205158140True133133H-1

Building C232156140True133133H-4

Building C217146140True133133H-7

Building C222150140True133133H-2

Building C218158140True133133H-3

Building C257199140True133133H-8
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Critical Fire Area: Building E

Max Day + Fire Flow Requirement (133 L/s)

Existing Conditions

Morguard HNA
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Critical Fire Area: Building E

Max Day + Fire Flow Requirement (133 L/s)

Existing Conditions

Morguard HNA

Junction w/ 
Minimum 
Pressure 
(System)

Pressure 
(Calculated 
Residual)

(kPa)

Pressure 
(Calculated 

System 
Lower 
Limit)
(kPa)

Pressure 
(Residual 

Lower Limit)
(kPa)

Satisfies Fire 
Flow 

Constraints?

Flow (Total 
Available)

(L/s)

Fire Flow 
(Available)

(L/s)

Label

Building J140158140False9625Building E

Building E217140140True105105H-3

Building E199151140True133133H-1

Building E233164140True133133H-4

Building E227165140True133133H-7

Building E220163140True133133H-6

Building E219149140True133133H-2

Building E209164140True133133H-5

Building E257203140True133133H-8
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Critical Fire Area: Building F

Max Day + Fire Flow Requirement (133 L/s)

Existing Conditions

Morguard HNA
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Critical Fire Area: Building F

Max Day + Fire Flow Requirement (133 L/s)

Existing Conditions

Morguard HNA

Junction w/ 
Minimum 
Pressure 
(System)

Pressure 
(Calculated 
Residual)

(kPa)

Pressure 
(Calculated 

System 
Lower 
Limit)
(kPa)

Pressure 
(Residual 

Lower Limit)
(kPa)

Satisfies Fire 
Flow 

Constraints?

Flow (Total 
Available)

(L/s)

Fire Flow 
(Available)

(L/s)

Label

Building K140292140False9121Building F

Building F206140140True122122H-1

Building F220140140True127127H-2

Building F210140140True132132H-3

Building F235159140True133133H-4

Building F225154140True133133H-7

Building F219153140True133133H-6

Building F209157140True133133H-5

Building F257196140True133133H-8
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Appendix ‘D6’ 
Simulation Results - 
Existing Pressure Condition -
Max Pressure Analysis



Maximum Pressure Analysis

Existing Conditions

Morguard HNA
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Junction Table

Maximum Pressure Analysis

Existing Condition

Morguard HNA

Pressure
(kPa)

Hydraulic Grade
(m)

Demand
(L/s)

Elevation
(m)

IDLabel

376132.200.0093.8070Building K

379132.200.0093.50155J-49

382132.200.0093.2083Building I

382132.200.0093.2085Building D

383132.200.0093.1093Building L

384132.200.0093.0095Building H

384132.200.0093.0099Building C

384132.200.0093.00139Building A

384132.200.0093.00153J-48

384132.200.0092.9575Building F

384132.200.0092.9577Building J

384132.200.0092.95119Building E

385132.200.0092.9036J-2

385132.200.0092.90101Building M

385132.200.0092.90109Building B

385132.200.0092.90112Building G

385132.200.0092.8891J-25

385132.200.0092.8546J-7

385132.200.0092.8582J-22

385132.200.0092.8438J-3

386132.200.0092.8040J-4

386132.200.0092.8062J-15

386132.200.0092.80100J-31

386132.200.0092.80195J-50

386132.200.0092.75211J-51

386132.200.0092.75224J-52

386132.200.0092.7242J-5

387132.200.0092.7067J-17

387132.200.0092.6854J-11

388132.200.0092.6050J-9

388132.200.0092.60110J-35

388132.200.0092.5544J-6

390132.200.0092.3760J-14

390132.200.0092.3058J-13
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Pipe Table

Maximum Pressure Analysis

Existing Condition

Morguard HNA

Velocity
(m/s)

Flow
(L/s)

Hydraulic 
Grade (Stop)

(m)

Hydraulic 
Grade (Start)

(m)

Hazen-Williams 
C

MaterialDiameter
(mm)

Length 
(Scaled)

(m)

Label

0.000.00132.20132.20110.0PVC204.080P-50

0.000.00132.20132.20110.0PVC204.018P-51

0.000.00132.20132.20110.0PVC204.059P-53

0.000.00132.20132.20110.0PVC204.064P-54

0.000.00132.20132.20110.0PVC204.041P-55

0.000.00132.20132.20110.0PVC204.08P-56

0.000.00132.20132.20110.0PVC204.046P-57

0.000.00132.20132.20110.0PVC204.034P-58

0.000.00132.20132.20100.0PVC155.020P-59

0.000.00132.20132.20110.0PVC204.030P-60

0.000.00132.20132.20100.0PVC155.072P-61

0.000.00132.20132.20110.0PVC204.012P-62

0.000.00132.20132.20100.0PVC155.055P-63

0.000.00132.20132.20100.0PVC155.08P-64

0.000.00132.20132.20100.0PVC155.08P-65

0.000.00132.20132.20110.0PVC204.08P-66

0.000.00132.20132.20110.0PVC204.064P-67

0.000.00132.20132.20100.0PVC155.035P-68

0.000.00132.20132.20100.0PVC155.06P-69

0.000.00132.20132.20100.0PVC155.052P-70

0.000.00132.20132.20110.0PVC204.021P-71

0.000.00132.20132.20110.0PVC204.073P-72

0.000.00132.20132.20110.0PVC204.06P-73

0.000.00132.20132.20100.0PVC155.052P-74

0.000.00132.20132.20100.0PVC155.013P-75

0.000.00132.20132.20100.0PVC155.015P-76

0.000.00132.20132.20110.0PVC204.043P-77

0.000.00132.20132.20110.0PVC204.036P-78

0.000.00132.20132.20110.0PVC204.07P-79

0.000.00132.20132.20100.0PVC155.054P-80

0.000.00132.20132.20100.0PVC155.08P-81

0.000.00132.20132.20100.0PVC155.030P-82

0.000.00132.20132.20110.0PVC204.033P-83

0.000.00132.20132.20110.0PVC204.035P-84

0.000.00132.20132.20100.0PVC155.07P-85

0.000.00132.20132.20110.0PVC204.049P-86

0.000.00132.20132.20100.0PVC155.034P-87

0.000.00132.20132.20110.0PVC204.04P-103

0.000.00132.20132.20100.0PVC155.09P-89

0.000.00132.20132.20110.0PVC204.087
P-49
(1)

0.000.00132.20132.20110.0PVC204.0116
P-49
(2)

0.000.00132.20132.20110.0PVC204.067P-90

0.000.00132.20132.20110.0PVC204.018P-100

0.000.00132.20132.20110.0PVC204.06P-101

0.000.00132.20132.20100.0PVC155.09P-91
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Hydraulic Network Analysis Report 
1424 Earl Armstrong Road 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix ‘D7’ 
Simulation Results - 
SUC Pressure Zone
Reconfiguration -
Peak Hour Demand



Peak Hour Demand

SUC Pressure Zone Reconfiguration

Morguard HNA

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

2022-05-10

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution  
Center1424 Earl Armstrong - Morguard HNA.wtg
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Junction Table

Peak Hour Demand

SUC Pressure Zone Reconfiguration

Morguard HNA

Pressure
(kPa)

Hydraulic Grade
(m)

Demand
(L/s)

Elevation
(m)

IDLabel

507145.570.3893.8070Building K

510145.570.0093.50155J-49

513145.590.3393.2085Building D

513145.590.5293.2083Building I

514145.570.3393.1093Building L

514145.572.9493.00139Building A

514145.570.8393.0099Building C

515145.570.6293.0095Building H

515145.570.0093.00153J-48

515145.542.4392.95119Building E

515145.550.7692.9577Building J

515145.571.2292.9575Building F

515145.570.1792.90101Building M

516145.570.2892.90112Building G

516145.570.0092.9036J-2

516145.570.3392.90109Building B

516145.570.0092.8891J-25

516145.550.0092.8546J-7

516145.570.0092.8438J-3

516145.590.0092.8582J-22

516145.570.0092.80100J-31

516145.570.0092.8062J-15

516145.570.0092.8040J-4

517145.590.0092.80195J-50

517145.580.0092.75211J-51

517145.590.0092.75224J-52

517145.570.0092.7242J-5

517145.570.0092.7067J-17

518145.570.0092.6854J-11

518145.570.0092.60110J-35

518145.580.0092.6050J-9

519145.570.0092.5544J-6

521145.570.0092.3760J-14

521145.570.0092.3058J-13
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WaterCAD
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Pipe Table

Peak Hour Demand

SUC Pressure Zone Reconfiguration

Morguard HNA

Velocity
(m/s)

Flow
(L/s)

Hydraulic 
Grade (Stop)

(m)

Hydraulic 
Grade (Start)

(m)

Hazen-Williams 
C

MaterialDiameter
(mm)

Length 
(Scaled)

(m)

Label

0.132.43145.54145.55100.0PVC155.08P-65

0.040.76145.55145.55100.0PVC155.08P-64

0.173.19145.55145.57100.0PVC155.055P-63

0.061.22145.57145.57100.0PVC155.072P-61

0.162.94145.57145.57100.0PVC155.07P-85

0.103.19145.57145.57110.0PVC204.012P-62

0.040.83145.57145.57100.0PVC155.015P-76

0.010.17145.57145.57100.0PVC155.013P-75

0.051.00145.57145.57100.0PVC155.052P-74

0.020.64145.57145.57110.0PVC204.035P-84

0.020.64145.57145.57110.0PVC204.033P-83

0.103.22145.57145.58110.0PVC204.064P-54

0.000.03145.57145.57110.0PVC204.041P-55

0.02-0.61145.57145.57110.0PVC204.08P-56

0.030.62145.57145.57100.0PVC155.052P-70

0.06-1.83145.57145.57110.0PVC204.046P-57

0.000.00145.57145.57110.0PVC204.030P-60

0.020.33145.57145.57100.0PVC155.06P-69

0.050.95145.57145.57100.0PVC155.035P-68

0.031.00145.57145.57110.0PVC204.06P-73

0.031.04145.57145.57110.0PVC204.073P-72

0.000.04145.57145.57110.0PVC204.043P-77

0.07-2.30145.57145.57110.0PVC204.049P-86

0.020.38145.57145.57100.0PVC155.020P-59

0.010.28145.57145.57100.0PVC155.030P-82

0.072.21145.57145.57110.0PVC204.018P-51

0.06-1.83145.57145.57110.0PVC204.034P-58

0.020.33145.57145.57100.0PVC155.08P-81

0.030.61145.57145.57100.0PVC155.054P-80

0.031.04145.57145.57110.0PVC204.021P-71

0.061.99145.57145.58110.0PVC204.064P-67

0.000.00145.57145.57110.0PVC204.080P-50

0.072.21145.57145.58110.0PVC204.0116
P-49
(2)

0.020.61145.57145.57110.0PVC204.07P-79

0.07-2.26145.57145.57110.0PVC204.036P-78

0.061.99145.58145.58110.0PVC204.08P-66

0.165.21145.58145.59110.0PVC204.059P-53

0.165.08145.58145.60110.0PVC204.087
P-49
(1)

0.09-2.87145.58145.57110.0PVC204.067P-90

0.020.33145.59145.59100.0PVC155.034P-87

0.175.54145.59145.59110.0PVC204.04P-103

0.030.52145.59145.59100.0PVC155.09P-89
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Pipe Table

Peak Hour Demand

SUC Pressure Zone Reconfiguration

Morguard HNA

Velocity
(m/s)

Flow
(L/s)

Hydraulic 
Grade (Stop)

(m)

Hydraulic 
Grade (Start)

(m)

Hazen-Williams 
C

MaterialDiameter
(mm)

Length 
(Scaled)

(m)

Label

0.196.06145.59145.59110.0PVC204.06P-101

0.196.06145.59145.60110.0PVC204.018P-100

0.000.00145.59145.59100.0PVC155.09P-91
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Hydraulic Network Analysis Report 
1424 Earl Armstrong Road 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix ‘D8’ 
Simulation Results - 
SUC Pressure Zone
Reconfiguration -
Max Day + Fire Flow



Critical Fire Area: Building A

Max Day + Fire Flow Requirement (133 L/s)

SUC Pressure Zone Reconfiguration

Morguard HNA
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Critical Fire Area: Building A

Max Day + Fire Flow Requirement (133 L/s)

SUC Pressure Zone Reconfiguration

Morguard HNA

Junction w/ 
Minimum 
Pressure 
(System)

Pressure 
(Calculated 
Residual)

(kPa)

Pressure 
(Calculated 

System 
Lower 
Limit)
(kPa)

Pressure 
(Residual 

Lower Limit)
(kPa)

Satisfies Fire 
Flow 

Constraints?

Flow 
(Total 

Available)
(L/s)

Fire Flow 
(Available)

(L/s)

Label

J-15413447140True14170Building A

Building K380406140True133133H-1

Building A391393140True133133H-2

Building E395405140True133133H-3

Building A418424140True133133H-4

Building L388414140True133133H-5

Building C394400140True133133H-6

Building G400409140True133133H-7

Building A439463140True133133H-8

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

2022-05-06
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Critical Fire Area: Building C

Max Day + Fire Flow Requirement (133 L/s)

SUC Pressure Zone Reconfiguration

Morguard HNA
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Critical Fire Area: Building C

Max Day + Fire Flow Requirement (133 L/s)

SUC Pressure Zone Reconfiguration

Morguard HNA

Junction w/ 
Minimum 
Pressure 
(System)

Pressure 
(Calculated 
Residual)

(kPa)

Pressure 
(Calculated 

System 
Lower 
Limit)
(kPa)

Pressure 
(Residual 

Lower Limit)
(kPa)

Satisfies Fire 
Flow 

Constraints?

Flow (Total 
Available)

(L/s)

Fire Flow 
(Available)

(L/s)

Label

Building M140210140False13565Building C

Building C387340140True133133H-1

Building C404332140True133133H-2

Building C400340140True133133H-3

Building C414338140True133133H-4

Building C374310140True133133H-5

Building C366284140True133133H-6

Building C399328140True133133H-7

Building C439381140True133133H-8
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Critical Fire Area: Building E

Max Day + Fire Flow Requirement (133 L/s)

SUC Pressure Zone Reconfiguration

Morguard HNA
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Critical Fire Area: Building E

Max Day + Fire Flow Requirement (133 L/s)

SUC Pressure Zone Reconfiguration

Morguard HNA

Junction w/ 
Minimum 
Pressure 
(System)

Pressure 
(Calculated 
Residual)

(kPa)

Pressure 
(Calculated 

System 
Lower 
Limit)
(kPa)

Pressure 
(Residual 

Lower Limit)
(kPa)

Satisfies Fire 
Flow 

Constraints?

Flow (Total 
Available)

(L/s)

Fire Flow 
(Available)

(L/s)

Label

Building J140177140True14069Building E

Building E381333140True133133H-1

Building E401331140True133133H-2

Building E367292140True133133H-3

Building E415346140True133133H-4

Building E391346140True133133H-5

Building E402345140True133133H-6

Building E409347140True133133H-7

Building E439385140True133133H-8
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Critical Fire Area: Building F

Max Day + Fire Flow Requirement (133 L/s)

SUC Pressure Zone Reconfiguration

Morguard HNA

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

2022-05-06

WaterCAD
[10.03.05.05]Bentley Systems, Inc.  Haestad Methods Solution Center1424 Earl Armstrong - Morguard HNA.wtg

63 L/s

HNA - 1424 Earl Armstrong Road



Critical Fire Area: Building F

Max Day + Fire Flow Requirement (133 L/s)

SUC Pressure Zone Reconfiguration

Morguard HNA

Junction w/ 
Minimum 
Pressure 
(System)

Pressure 
(Calculated 
Residual)

(kPa)

Pressure 
(Calculated 

System 
Lower 
Limit)
(kPa)

Pressure 
(Residual 

Lower Limit)
(kPa)

Satisfies Fire 
Flow 

Constraints?

Flow (Total 
Available)

(L/s)

Fire Flow 
(Available)

(L/s)

Label

Building K140455140False13363Building F

Building F372313140True133133H-1

Building F396318140True133133H-2

Building F391321140True133133H-3

Building F417341140True133133H-4

Building F391339140True133133H-5

Building F401335140True133133H-6

Building F407336140True133133H-7

Building F439378140True133133H-8

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

2022-05-06

WaterCAD
[10.03.05.05]Bentley Systems, Inc.  Haestad Methods Solution Center1424 Earl Armstrong - Morguard HNA.wtg

HNA - 1424 Earl Armstrong Road



Hydraulic Network Analysis Report 
1424 Earl Armstrong Road 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix ‘D9’ 
Simulation Results - 
SUC Pressure Zone 
Reconfiguration - 
Max Pressure Analysis



Maximum Pressure Analysis

SUC Pressure Zone Reconfiguration

Morguard HNA
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Junction Table

Maximum Pressure Analysis

SUC Pressure Zone Reconfiguration

Morguard HNA

Pressure
(kPa)

Hydraulic Grade
(m)

Demand
(L/s)

Elevation
(m)

IDLabel

537148.70093.8070Building K

540148.70093.50155J-49

543148.70093.2083Building I

543148.70093.2085Building D

544148.70093.1093Building L

545148.70093.0095Building H

545148.70093.0099Building C

545148.70093.00139Building A

545148.70093.00153J-48

546148.70092.9575Building F

546148.70092.9577Building J

546148.70092.95119Building E

546148.70092.9036J-2

546148.70092.90101Building M

546148.70092.90109Building B

546148.70092.90112Building G

546148.70092.8891J-25

547148.70092.8546J-7

547148.70092.8582J-22

547148.70092.8438J-3

547148.70092.8040J-4

547148.70092.8062J-15

547148.70092.80100J-31

547148.70092.80195J-50

548148.70092.75211J-51

548148.70092.75224J-52

548148.70092.7242J-5

548148.70092.7067J-17

548148.70092.6854J-11

549148.70092.6050J-9

549148.70092.60110J-35

550148.70092.5544J-6

551148.70092.3760J-14

552148.70092.3058J-13
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Pipe Table

Maximum Pressure Analysis

SUC Pressure Zone Reconfiguration

Morguard HNA

Velocity
(m/s)

Flow
(L/s)

Hydraulic 
Grade (Stop)

(m)

Hydraulic 
Grade (Start)

(m)

Hazen-Williams 
C

MaterialDiameter
(mm)

Length 
(Scaled)

(m)

Label

0.000148.70148.70110.0PVC204.080P-50

0.000148.70148.70110.0PVC204.018P-51

0.000148.70148.70110.0PVC204.059P-53

0.000148.70148.70110.0PVC204.064P-54

0.000148.70148.70110.0PVC204.041P-55

0.000148.70148.70110.0PVC204.08P-56

0.000148.70148.70110.0PVC204.046P-57

0.000148.70148.70110.0PVC204.034P-58

0.000148.70148.70100.0PVC155.020P-59

0.000148.70148.70110.0PVC204.030P-60

0.000148.70148.70100.0PVC155.072P-61

0.000148.70148.70110.0PVC204.012P-62

0.000148.70148.70100.0PVC155.055P-63

0.000148.70148.70100.0PVC155.08P-64

0.000148.70148.70100.0PVC155.08P-65

0.000148.70148.70110.0PVC204.08P-66

0.000148.70148.70110.0PVC204.064P-67

0.000148.70148.70100.0PVC155.035P-68

0.000148.70148.70100.0PVC155.06P-69

0.000148.70148.70100.0PVC155.052P-70

0.000148.70148.70110.0PVC204.021P-71

0.000148.70148.70110.0PVC204.073P-72

0.000148.70148.70110.0PVC204.06P-73

0.000148.70148.70100.0PVC155.052P-74

0.000148.70148.70100.0PVC155.013P-75

0.000148.70148.70100.0PVC155.015P-76

0.000148.70148.70110.0PVC204.043P-77

0.000148.70148.70110.0PVC204.036P-78

0.000148.70148.70110.0PVC204.07P-79

0.000148.70148.70100.0PVC155.054P-80

0.000148.70148.70100.0PVC155.08P-81

0.000148.70148.70100.0PVC155.030P-82

0.000148.70148.70110.0PVC204.033P-83

0.000148.70148.70110.0PVC204.035P-84

0.000148.70148.70100.0PVC155.07P-85

0.000148.70148.70110.0PVC204.049P-86

0.000148.70148.70100.0PVC155.034P-87

0.000148.70148.70110.0PVC204.04P-103

0.000148.70148.70100.0PVC155.09P-89

0.000148.70148.70110.0PVC204.087
P-49
(1)

0.000148.70148.70110.0PVC204.0116
P-49
(2)

0.000148.70148.70110.0PVC204.067P-90

0.000148.70148.70110.0PVC204.018P-100

0.000148.70148.70110.0PVC204.06P-101

0.000148.70148.70100.0PVC155.09P-91
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