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1.1 PROJECT BACKGROUND

Stantec was engaged by the City of Red Deer to complete the 2013 Water Distribution System
Study. The Study includes the development of hydraulic water models based on the City’s
Water Distribution System in 2013, in addition to future development projections for three future
growth horizons which include infill development, Stage 1, and Stage 2. The boundaries of the
development horizons are depicted in Figure 1.1. Figure 1.2 illustrates the development areas
that are considered within the Stage 1 and Stage 2 boundatries.

Prior to the completion of this Study, the last major update to the City of Red Deer’s water model
was completed by Stantec in 2008. The City’s water model from 2008 was used as a base in the
development of the 2013 water model. The 2008 water model update included an update to
the existing infrastructure model and did not include any analysis of future development areas.

In 2009, the City of Red Deer completed a functional servicing study for the Greater East Hill
Area located to the east of the existing City. The work completed for the Greater East Hill
Functional Servicing Study (Stantec 2009) was incorporated into the future development
scenarios in this Study.

1.2 PROJECT OBJECTIVES

From a broad perspective, this Study will provide the City with an updated water model to be
used for assessment and planning purposes, in addition to providing an overview of some of the
challenges that will be presented as the City’s water distribution system grows to service new
areas and services new growth within the existing City.

The specific objectives of the Study are summarized below for the existing system analysis and
future system analysis.

e Provide an update to the City of Red Deer’s water model using WaterCAD V8i software to
accurately reflect the 2013 physical and operating conditions of the City of Red Deer water
distribution system.

e Evaluate the hydraulic performance of the City of Red Deer existing water system based on
average day demand, maximum day demand, peak hour demand, night filing, and
available fire flow.

e Using the model of the existing system, complete a water quality analysis based on chlorine
decay rate.
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(100 % undevelopable) | (100 % undevelopable) (100 % undevelopable) (100 % undev elopable) (50% developable) Residential Industrial Total
DAl 618 0.7 153 0.0 0.0 183.8 67.2 384.1 0.0 384.1
DA2 757 10.9 322 0.0 16.4 18.8 65.0 645.8 0.0 645.8
DA3 684 85 15.2 0.0 0.0 56.4 23 602.4 0.0 602.4
DA 4 407 6.5 33.2 0.0 0.0 185 204 254 3135 338.9
DAS 170 28 41 0.0 0.0 53 12.7 20.0 1318 1518
DA 6 351 6.8 211 0.0 0.4 35.8 443 264.7 0.0 264.7
DA 7 913 6.4 26.3 0.0 11 68.9 1154 750.5 0.0 750.5
DA S8 310 04 233 0.0 0.3 35.6 8.8 9.8 235.8 2456
DA9 1287 286 55.8 15.0 0.7 2219 218 954.0 0.0 954.0
DA 10 1931 234 88.3 89.4 18 184.4 222.7 14315 0.0 14315
DA 11 1990 57.0 89.3 0.0 59 85.8 211 115.2 1,625.7 1,740.9
DA 12 778 13.0 66.2 32.1 3.0 131 36.8 632.1 0.0 632.1
DA 13 772 18.6 193 9.6 4.8 43.8 149 668.8 0.0 668.8
DA 14 1297 238 743 314 16 313 99.8 1,070.6 9.7 1,080.3
DA 15 523 20.7 52.9 20.3 20 45.1 3.0 380.1 0.0 380.1
DA 16 1286 36.4 343 22.1 0.0 1355 148.0 983.4 0.0 983.4
DA 17 252 05 38 10.2 0.3 9.4 26 77 2188 226.5
DA 18 302 0.6 0.0 0.7 0.0 156 30.8 288 2413 270.1
DA 19 939 38.3 86 4.9 26.7 133.1 73 678.7 45.3 7239
DA 20 509 14 12.0 0.7 0.0 130.3 13.6 353.8 43 358.1
SSA 676 0.0 0.0 0.0 0.0 0.0 0.0 547.2 0.0 547.2
Totals 16,751 305.3 675.4 236.2 65.2 14724 958.5 10,554.7 2,826.2 13,380.9
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Figure 1.2: Stage 1 and 2

Development Areas
2013 Water Distribution System Study
City of Red Deer




CITY OF RED DEER 2013 WATER DISTRIBUTION SYSTEM STUDY

INTRODUCTION
September 25, 2015

e Provide recommendations regarding the current operational conditions within the system
based on the modeling results.

e Produce a list of capital upgrades required to meet the City’s service level requirements for
the existing system.

o Develop a water model that represents the City’s future growth for infill development, Stage
1, and Stage 2 horizons.

e Define pressure zone boundaries for the City’s water distribution system for each of the
growth horizons.

¢ Identify locations for future storage and pumping facilities and define a trunk network to
supply water from the Water Treatment Plant to future development areas.

e Calculate the storage and pumping requirements for each of the existing and future facilities
based on each of the growth scenarios considered.

e Provide a summary of upgrades required within the existing water distribution system to
support the future growth scenarios.

e Evaluate the performance of the water system for future development areas based on
average day demand, maximum day demand, peak hour demand, night filing, and
available fire flow.

e Provide a summary of upgrades required within the existing water distribution system to
support the future growth scenarios.

1.3 SCOPE OF WORK

The scope of work includes the following items:

e Collect and analyze data from the City of Red Deer’s SCADA System and utility biling data
to establish water demands and peaking factors for the 2013 water model update.

e Use the City of Red Deer’s GIS database and other relevant information to update the 2008
water model to reflect the current water distribution system in 2013.

e Complete a field testing program which includes 20 hydrants in various locations around the
City. Compare the results of the hydrant tests to the model results to verify its accuracy.

e Develop and analyze model scenarios for the 2013 existing system for average day demand,
maximum day demand, peak hour demand, night filling, and available fire flow.

e Develop and analyze a model that represents a future water distribution system for infill
development within the existing City boundaries.
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CITY OF RED DEER 2013 WATER DISTRIBUTION SYSTEM STUDY

INTRODUCTION
September 25, 2015

Develop and analyze models for future development horizons that include the Stage 1, and
Stage 2 development boundaries provided by the City of Red Deer.

Develop a list of capital upgrades that will be required for each of the models including the
existing system, infill development, Stage 1, and Stage 2 horizons.

Provide the City of Red Deer with a report summarizing the development of the water
models and the hydraulic analysis.

Provide the City of Red Deer with water models for the existing system, infill development,
Stage 1, and Stage 2 developments.

1.4 PREVIOUS STUDIES

There have been a number of previous studies completed that are relevant to the work
completed in this Study. The following is a list of studies that have been reviewed and
referenced in the completion of this Study.

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

Water Distribution Pumping Facilities Upgrade (MPE 2011)
2009 Greater East Hill Functional Servicing Study (Stantec 2011)
2008 Water Distribution System Update (Stantec 2010)

Industrial Lands Water Supply, Pumping and Storage Project Preliminary Design Report
(Stantec 2006)

2005 Trunk Water and Sanitary Sewer Upgrades

2003 Water Distribution Evaluation for the Purpose of Regional Water Supply (Stantec 2004)
Lancaster Green Reservoir / Pump Station Pre-Design Report — Draft (ISL 2002)

Water Distribution Study Update - Draft (CRD Engineering 2002)

Neighbourhood Area Structure Plans for Clearview North, Aspen Ridge, East Hill Major Area,

Inglewood East, Inglewood West, Lancaster Vanier East, Riverside Meadows, Southpoint
Junction, Sunnybrook South, Timberland North, Timber Ridge

15



CITY OF RED DEER 2013 WATER DISTRIBUTION SYSTEM STUDY

EXISTING WATER DISTRIBUTION SYSTEM
September 25, 2015

Water for the City of Red Deer is diverted from the Red Deer River and treated at the City of Red
Deer Water Treatment Plant located on 54t Avenue on the south side of the Red Deer River. The
City of Red Deer currently operates with four pressure zones within the City boundaries, in
addition to supplying water to the North Red Deer Regional Water Services Commission and Red
Deer County. There are six pumping facilities, five of which have reservoirs for water storage and
one of which is a booster station. Figure 2.1 depicts the City’s current water distribution system.
Figure 2.2 illustrates land use within the existing City boundary.

The following sections provide a further detailed description of the City’s pipe network, pressure
zones, and facilities.

2.1 PIPE NETWORK

The City of Red Deer’s water pipe network includes over 580 km of pipe varying in size from 100
mm to 1200 mm. New pipe installed in the City’s system are typically PVC unless there are
special circumstances that required other pipe types. Many of the development areas within
the City that are older than 30 years have cast iron, ductile iron, and asbestos cement pipe.
Typically, the cast iron pipe is the oldest pipe in the system which is typical of developments that
are older than 50 years. Figure 2.3 illustrates the pipe types within the current distribution system.

The following Table presents a summary of pipe sizes and pipe type within the City of Red Deer’s
water system.

da c:\users\datchison\documents\rpt_draft_2015update - for merge.docx 2 . 1
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Figure 2.1: Existing

Water Distribution Pipe Network
2013 Water Distribution System Study

City of Red Deer
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