








CITY OF RED DEER 2013 WATER DISTRIBUTION SYSTEM STUDY 

EXISTING SYSTEM ANALYSIS  
September 25, 2015 

4.5 EXISTING SYSTEM FIRE FLOW ANALYSIS 

The model of the City’s existing water distribution system was used to evaluate the performance 
of the system for the availability of fire flows under the maximum day demand scenario.  The 
requirements for fire flows in the system were evaluated based on land use type designation.   

Over time, fire flow standards for new developments have become more conservative than 
they were during the design of a large portion of the City’s existing infrastructure.  In order to 
align the analysis of the existing system with the standards that formed their design basis, the 
following criteria was used to evaluate fire flow requirements based on land use for the existing 
system. 

Table 4.12:  Land Use Based Fire Flow Requirements for Existing System 

Land Use Description Fire Flow Requirement 
Low Density Residential (R1) 75 L/s 

Medium Density Residential (R2) 135 L/s 

High Density Residential (R3) 180 L/s 

Commercial / Industrial 233 L/s 

While the City’s design standards for water indicate a maximum flow velocity of 2.5 m/s is 
permitted for fire flows, it is assumed that this standard is in place for new designs, and flows 
exceeding 2.5 m/s could be acceptable for existing infrastructure.  The available fire flows in the 
system were calculated based on a minimum system pressure constraint of 150 kPa (21.8 psi) 
without considering a limit on flow velocity. 

Figure 4.23 shows the fire flow requirements based on land use for the existing system.   
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Figure 4.23: Exist ing System - F ire F low Requirement
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A summary of the operational conditions for each facility in the water distribution system for the 
maximum day demand with fire flow scenario is shown in the following Table. 

Table 4.13:  Existing System Fire Flow Analysis – Operational Setpoints 

Water Treatment Plant   Mountview Reservoir and Pumping Station 

HLP 101 - 900 HP ON   MTV PMP 1 - 125 HP ON 

HLP 102 - 350 HP ON   MTV PMP 2 - 125 HP OFF 

HLP 103 - 350 HP ON   MTV PMP 3 - 100 HP - Booster ON 

HLP 104 - 900HP  OFF   Hydraulic Grade Setpoint 941 m 

Hydraulic Grade Setpoint 919 m   Reservoir Fill Rate 0 L/s 

          

Glendale Reservoir and Pumping Station   Lancaster Reservoir and Pumping Station 

GDR P1 - 200 HP - Emergency Pump ON   LAN PMP-1 - 75 HP ON 

GDR P2 - 75 HP OFF   LAN PMP-2 - 75 HP ON 

GDR P3 - 75 HP OFF   LAN PMP-3 - 75 HP ON 

GDR P4 - 75 HP OFF   LAN PMP-4 - 75 HP OFF 

Hydraulic Grade Setpoint 919 m   Hydraulic Grade Setpoint 940 m 

Reservoir Fill Rate 0 L/s   Reservoir Fill Rate 0 L/s 

          

Clearview Booster Station   
Queens Business Park Reservoir and Pumping 
Station 

CLV-1001 - 125 HP ON   P-5011 - 75 HP ON 

CLV-1002 - 125 HP ON   P-5012 - 150 HP ON 

CLV-1003 - 125 HP ON   P-5013 - 150 HP ON 

CLV-1004 - 125 HP OFF   P-5014 - 150 HP OFF 

Hydraulic Grade Setpoint 942 m   Hydraulic Grade Setpoint 950 m 

      Reservoir Fill Rate 0 L/s 

 

The following Figure illustrates the results of the fire flow analysis for the existing system.  
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Figure 4.24: Existing System Fire Flow Summary (Unrestricted Velocity) 

  

126 

45 
7 0 

376 

220 

51 
0 

254 

354 

28 0 

233 
304 

52 
0 

263 

350 

56 
0 

837 

1296 

1 
45 

0

200

400

600

800

1,000

1,200

1,400

Water Treatment Plant East Hill South Queens Business Park

FF < 75 L/s

75 L/s to 135 L/s

135 L/s to 180 L/s

180 L/s to 233 L/s

233 L/s to 300 L/s

FF > 300 L/s

Existing System Fire Flow Results  

N
um

be
r o

f J
un

ct
io

ns
 

Pressure Zone  
 

da c:\users\datchison\documents\rpt_draft_2015update - for merge.docx 4.35 
 



CITY OF RED DEER 2013 WATER DISTRIBUTION SYSTEM STUDY 

EXISTING SYSTEM ANALYSIS  
September 25, 2015 

4.5.1 Existing System Fire Flow Analysis Discussion 

The following are discussion points emerging from the existing system fire flow analysis. 

1. The fire flow analysis show the results from all of the junctions in the water model, 
however, it should be noted that the City’s hydrants are the critical locations for fire flow 
availability.  The analysis for capital upgrades considered fire flow availability at hydrant 
locations. 

2. There are a number of areas that do not have sufficient fire flows available.  A detailed 
list of the proposed upgrades was developed to address the areas that are not 
compliant with the standards.  The list of capital upgrades is presented in Section 4.7 of 
this Report. 

3. Pump station capacity is not considered to be an issue with the delivery of fire flows in 
the existing system. 

4. The Glendale Pumping Station is critical for the delivery of fire flows to the Edgar Industrial 
Area in the north-west corner of the Water Treatment Plant Pressure Zone.  As a result, it is 
recommended that fire storage be maintained at the Glendale Reservoir. 

5. Fire flows for the East Hill Pressure Zone can be provided by the Clearview Booster Station 
and the Mountview facility without the use of the Lancaster facility.  This shows that the 
Lancaster Reservoir is not critical for the delivery of fire flow to the East Hill Pressure Zone 
and therefore, it is not essential to maintain fire storage at the Lancaster Reservoir.   

Figure 4.25 illustrates the available fire flow based on land use.  

Figure 4.26 illustrates the available fire flows at each junction in the water model. 
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Figure 4.25: Exist ing System - Avai l iable Fi re Flow
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Figure 4.26: Exist ing System
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EXISTING SYSTEM ANALYSIS  
September 25, 2015 

prepared for simultaneous fire flow events in the East Hill and Water Treatment Plant Pressure 
Zones. 

4.7 EXISTING SYSTEM CAPITAL UPGRADE PLAN 

A capital upgrade plan was developed based on the analysis of the existing system for ADD, 
MDD, PHD, NF, and fire flow.  

In order to differentiate between the areas that are extremely deficient and areas that are only 
slightly deficient, each improvement that was identified is prioritized based on the following Table. 

Table 4.17:  Upgrade Prioritization 

Priority Level A B C D 
Description Deficiency requires 

immediate 
attention 

Area is deficient 
and should be 
considered for 
upgrades for future 
capital plans 

Area is deficient 
and should be 
considered for 
upgrades if work is 
completed in 
adjacent areas 

Area is very slightly 
deficient and 
upgrades are not 
recommended at 
this time. 

The capital upgrades with A and B priorities are listed in the following Table.  A complete list of 
capital upgrades including A, B, C, and D priorities for the existing system is available in 
Appendix C. 

Please note that all of the recommendations are based on hydraulic modeling alone and 
further verification is required to determine if the noted deficiencies require upgrades to the 
system.  For the purposes of this Study, the fire flow requirements were based only on land use.  In 
reality, there are a number of other factors that can influence the requirement for fire flow for a 
building.  These factors include: occupancy type, building footprint, height of building, number 
of storeys, construction classification, roof construction, automatic sprinklers, the contents of the 
building, and the building’s exposure.  These factors are outlined in the Fire Underwriters Survey 
Risk Assessment Form. 

The following is a recommended procedure to confirm fire flow deficiencies that were identified 
using the hydraulic model. 

1. Identify all types of buildings that will be serviced by the hydrant that has been noted as 
deficient. 

2. Establish the building(s) that will have the largest fire flow requirement from the hydrant 
and complete a calculation of the required fire flow for that building using the standards 
from the Fire Underwriters Survey – Water Supply for Public Fire Protection (Appendix H) 

da c:\users\datchison\documents\rpt_draft_2015update - for merge.docx 4.41 
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September 25, 2015 

3. If the calculation of required fire flow is less than the available fire flow shown in the 
hydraulic model, the recommended upgrades can be disregarded and the investigation 
is complete. 

4.  If the calculation of required fire flow is more than the available fire flow shown in the 
hydraulic model, proceed to step #5. 

5. Complete a field hydrant flow test to confirm the fire flow available from the hydrant in 
relation to the fire flow deficiencies may be field tested using hydrant flow tests.  All 
deficiencies in the system were noted base on land use and did not consider the specific 
conditions for individual buildings. 

6. Re-evaluate the recommendation for upgrades to the system based on the results  

 

 

.
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Table 4.18:  Capital Improvements for Existing System 

Item 
No. Description of System Deficiency Priority  

Improvement 

Pipe Size   
(mm) 

Length  
(m) 

Opinion of 
Probable Cost 

1 Insufficient fire flow of 35 L/s of for multifamily development on 34th Street, 
east of 49th Avenue. A 250 710  $1,620,000  

2 Insufficient fire flow of 17 L/s for commercial / industrial and R3 residential on 
54th Avenue. A 250 440  $880,000  

3 Improve hydraulic performance on the east end of 55th Street. 
(Construction for improvements is ongoing on 55th Street) A 300 850  $1,870,000  

4 
350 mm CI pipe on Spruce Drive that feeds the Mountview Reservoir has 
velocity of 1.76 m/s and a headloss gradient of 33 m/km.  Replacement of 
the 350 mm CI pipe is a continuation of work completed in 2011. 

B 400 350  $1,050,000  

5 Insufficient fire flow of 63 L/s for multifamily residential and commercial 
development on 47th Avenue. B 200 325  $617,500  

6 
All hydrants on 50th Avenue north of 67th Street that are fed from 150 mm 
pipes are deficient in fire flows for commercial / industrial land use.  Available 
fire flows are in the range of 62 L/s to 120 L/s. 

B 350 1200  $3,000,000  

7 Insufficient fire flow of 45 L/s for public use facility (curling rink) south of 43rd 
Street.  B 200 430  $817,000  

8 Insufficient fire flow of 49 L/s for multifamily site on 54th Avenue Crescent. B 250 725  $1,450,000  

9 Insufficient fire flow of 14 L/s to R1 residential development on 38th Street 
Close.  The Close is fed by single 100 mm CI pipe. B 200 110  $209,000  

10 Insufficient fire flow of 30 L/s to R1 residential area on 37th Street, west of 55th 
Avenue.  Hydrant is fed by a single 150 mm pipe. B 200 185  $351,500  
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Item 
No. Description of System Deficiency Priority  

Improvement 
Pipe Size   

(mm) 
Length  

(m) 
Opinion of 

Probable Cost 

11 Insufficient fire flow of 46 L/s to R1 residential area on Piper Drive.  The hydrant 
is fed by a single 150 mm CI pipe. B 200 190  $361,000  

12 Insufficient fire flow of 58 L/s for hydrant at Eastview Middle School. 
B 350 75  $187,500  

B 200 165  $313,500  

13 Insufficient fire flow of 97 L/s for Mountview School on 34th Street. 
B 250 200  $400,000  

B 200 215  $408,500  

14 Insufficient fire flow of 101 L/s for Annie L Gaetz School on Mitchell Avenue. B 200 80  $152,000 

15 Insufficient fire flow of 96 L/s for West Park Middle School on 55th Avenue.   B 350 250  $625,000  

16 Insufficient fire flow of 103 L/s for West Park Elementary School on 55th 
Avenue.   B 250 620  $1,240,000  

17 Insufficient fire flow of 86 L/s at St. Martin de Porres School on 57A Avenue. B 350 75  $187,500  

18 Insufficient fire flow of 107 L/s along 42 A Avenue  near to Lindsay Thurber 
Comprehensive High School B 300 700  $1,540,000  
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