




















CITY OF RED DEER 2013 WATER DISTRIBUTION SYSTEM STUDY 

INFILL DEVELOPMENT ANALYSIS 
September 25, 2015 

5.7 INFILL FIRE FLOW ANALYSIS 

The model of the City’s infill development scenario was used to evaluate the performance of 
the system for the availability of fire flows with a residual demand equivalent to the maximum 
day.  The requirements for fire flows in the system were evaluated based on land use 
designation. 

The following criteria were used to evaluate fire flow requirements based on land use for the infill 
development analysis. 

Table 5.7:  Land Use Based Fire Flow Requirements for Infill Development 

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

Medium Density Residential (R2) – Existing 135 L/s 

High Density Residential (R3) – Existing 180 L/s 

Commercial / Industrial – Existing 233 L/s 

New Development 300 L/s 

See Figures 5.26, 5.27 and 5.28 following for fire flow requirement based on land use. 
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Figure 5.28: In f i l l  Development -  F ire F low Avail iable

Sa
ve

D
at

e:
 9

/2
3/

20
15

 1
:5

1:
19

 P
M

   
U

se
r: 

ss
te

en
be

rg
en

U
:\1

13
92

93
46

\0
5a

_d
w

gs
_f

un
c_

ds
gn

\0
1_

ar
cv

ie
w

\m
xd

\R
ep

or
tF

ig
ur

es
_J

un
e2

01
4\

In
fil

l\F
ig

52
8_

In
fil

l_
FF

_l
an

du
se

.m
xd

!(R

!(R

!(R

!(T

!(R

!(B

11A

595

2A

2

11

45 Street

43 Street 48
 Av

en
ue

54
 Av

en
ue

67 Street

55 Street

49 Street

Leva Avenue

39 Street

Springbett D
rive

49 Avenue

67
 Av

en
ue

Landry Avenue

77 Street

40
 Av

en
ue

Township Road 391A

32 Street

Waskasoo Avenue

50 Street

22 Street

Ra
ng

e R
oa

d 2
74

Township Road 383A

Ra
ng

e R
oa

d 2
73

Ri
ve

rsi
de

 D
riv

e

Range Road 281

Township Road 380A

Edgar Industrial Drive

Ra
ng

e R
oa

d 2
65

Township Road 381

Township Road 391

596 Highway

Taylor Drive

Township Road 390

Township Road 382

Township Road 392

Ra
ng

e R
oa

d 2
72

30
 Av

en
ue

Township Road 384

Ra
ng

e R
oa

d 2
71

Township Road 380

20
 Av

en
ue

Township Road 375

Ra
ng

e R
oa

d 2
80

Ra
ng

e R
oa

d 2
75

Ra
ng

e R
oa

d 2
70

C &
 E 

Tra
il

MTV-RESERVOIR

LANCASTER
RESERVOIR

GLENDALE
RESERVOIR

WTP

QUEENS
RESERVOIR

CLEARVIEW BOOSTER
STATION

Completed By: BT
Date: 06/17/2014 Project No.: 113929346

2013 Water Distribution System Study
City of Red Deer

Based on Land Use

«̄

Pipes
Red Deer City Limit
Existing Service Boundary (Infill Development)

Facilities
!(B Booster Station

!(R Reservoir

!(T Water Treatment Plant\Reservoir

Availiable Fire Flow
0% - 25%
25% - 50%
50% - 75%
75% - 100%
>100%



CITY OF RED DEER 2013 WATER DISTRIBUTION SYSTEM STUDY 

INFILL DEVELOPMENT ANALYSIS 
September 25, 2015 

A summary of the operational conditions for each facility in the water distribution system for the 
fire flow scenario is shown in the following Table. 

Table 5.8:  Infill Development Fire Flow Analysis – Operational Setpoints 

Water Treatment Plant Mountview Reservoir and Pumping Station 
HLP 101 - 900 HP ON MTV PMP 1 - 200 HP (upgraded) ON 

HLP 102 – 900 HP (upgraded) ON MTV PMP 2 - 200 HP (upgraded) OFF 

HLP 103 - 900 HP (upgraded) ON MTV PMP 3 - 100 HP – Booster ON 

HLP 104 - 900HP OFF Hydraulic Grade Setpoint 944 m 

Hydraulic Grade Setpoint 919 m Reservoir Fill Rate 181 L/s 

Glendale Reservoir and Pumping Station Lancaster Reservoir and Pumping Station 
GDR P1 - 125 HP (upgraded) ON LAN PMP-1 - 75 HP ON 

GDR P2 – 125 HP (upgraded) OFF LAN PMP-2 - 75 HP ON 

GDR P3 - 125 HP (upgraded) OFF LAN PMP-3 - 75 HP ON 

GDR P4 – 125 HP (upgraded) OFF LAN PMP-4 - 75 HP OFF 

Hydraulic Grade Setpoint 917.5 m Hydraulic Grade Setpoint 941 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 944 m Hydraulic Grade Setpoint 955 m 

Reservoir Fill Rate 70 L/s 

The following Figure presents a distribution of the results from the fire flow analysis for the infill 
development. 

da u:\113929346\07_reports_studies\2015additionalscope\2015reportupdate\rpt_draft_2015update_date_changed-sep28.docx 5.38



CITY OF RED DEER 2013 WATER DISTRIBUTION SYSTEM STUDY 

INFILL DEVELOPMENT ANALYSIS  
September 25, 2015 

Figure 5.29: Infill Fire Flow Summary (Unrestricted Velocity) 

5.7.1 Infill Development Fire Flow Analysis Discussion 

The following are discussion points emerging from the fire flow analysis for the infill development 
scenario. 

1. The fire flow analysis shows 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. The fire flow analysis that was completed for the infill development scenario assumes that
all of the recommended upgrades to the existing system were completed.

3. 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.

4. 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.
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5.8 RESERVOIR STORAGE 

The following Table shows the calculation of storage requirements for each of the pressure zones 
within the City of Red Deer. 

Table 5.9:  Storage Requirements for Infill Development 

Description Water Treatment 
Plant PZ East Hill & South PZs Queens Business 

Park PZ 

ADD (L/s) 334 382 47 

ADD (m3/d) 28,858 33,005 4,060 

MDD (L/s) 646 674 82 

MDD (m3/d) 55,814 58,233 4,061 

Equalization Storage = 0.25 x MDD (m3) 13,953 14,558 1,015 

Emergency Storage = 0.15 x ADD (m3) 4,328 4,950 609 

Fire Storage Requirement (m3) 12,600 7,920 2484 

Total Storage Requirement (m3) 30,881 27,428 4,108 

Table 5.10:  Storage Surplus / Deficit Calculations for Infill Development 

Facility 
Available Storage (m3) 

Water Treatment 
Plant PZ East Hill & South PZ Queens PZ 

Water Treatment Plant & Bellevue 
Reservoir 13,400 

-61 
(storage deficit from 

WTP) 
0 

Glendale Reservoir 9,500 0 0 

Mountview Reservoir 7,920 
(shared fire storage) 

10,500 0 

Lancaster Reservoir 0 10,450 0 

Queens Business Park Reservoir 0 0 6,500 

Total - Available Storage 30,820 20,889 6,500 

Total Required Storage 30,881 27,428 4,108 

Storage Surplus  (+) / Storage Deficit (-) -61 -6,539 2,392 
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Please note that the storage calculation shown represents all of the infill development as 
projected by the City of Red Deer.  It is likely that many of the infill developments within the 
existing City may be developed over a long period of time and therefore water demands in the 
system should be monitored to determine the specific timing for the requirement of additional 
storage in the system.  

A volume of 7,920 m3 is assumed to be shared between the Water Treatment Plant Pressure Zone 
and the East Hill Pressure Zone.  This philosophy would require operations to keep a minimum 
volume of 7,920 m3 at the Mountview Reservoir at all times.  Note that 7,920 m3 is equivalent to 
the fire storage volume required for the East Hill Pressure Zone. 

The available storage from the Water Treatment Plant to the East Hill and South Pressure Zones is 
equivalent to the excess storage volume available within the Water Treatment Plant Pressure 
Zone.   

The results of the storage analysis show that the East Hill Pressure Zone is deficient in storage by 
6,539 m3 for the infill development scenario.  Options for reservoir storage in the East Hill Pressure 
Zone could include any of the following options: 

1. Upgrade storage at the Water Treatment Plant

a. Upgrading storage at the Water Treatment Plant provides flexibility for water use
in either the Water Treatment Plant Pressure Zone or the East Hill Pressure Zone.

2. Add storage cell to Lancaster Reservoir

a. Additional storage at the Lancaster Reservoir will require an increase in the fill rate
for the reservoir.  The result would be major upgrades to the distribution system to
either increase the hydraulic capacity in the East Hill Pressure Zone or to install a
dedicated fill main for the Lancaster Reservoir.  The long term (Stage 1 and 2)
horizons do not require additional storage at the Lancaster Reservoir and
therefore, it is recommended that the City explore other alternatives for
additional storage.

3. Construct new storage facility on the east side of the City as shown in the Stage 1
analysis.

a. The Stage 1 horizon requires a reservoir built on the east side of the City in order to
service areas to the north and east of current development.  The reservoir could
be constructed in advance of Stage 1 to supplement the storage requirements
for the East Hill Pressure Zone.

4. Construct a reservoir in the north portion of the City (north of Hwy 11 A) as shown in the
Stage 1 analysis.
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