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postponed. The subsequent sections will describe the criteria and the potential deviations, and the impacts
from the deviations on the LOS for the elements listed above.

2.5.1 Water Demands

The water demand projections in the Design Guidelines are based on the land use types with the criteria
shown below.

Residential Water Demands

For residential water demands, the following consumption rates are used per the Design Guidelines:

e Average day demand (ADD): 375 Lcpd
e Maximum day demand (MDD): 600 Lcpd
e Peak hour demand (PHD): 1200 Lcpd
For a typical density of 30 units per Ha and a 2.5 people per unit within the City, the typical 64 Ha quarter

section will accommodate 4,800 people. The projected ADD in the typical residential quarter section
development is 1,800 m%/day.

As indicated in Section 2.4.1, the current composite per capita ADD is 306 Lcpd, including all the
residential and non-residential water use in the City. The calculated metered year by year composite per
capita flow rate has a downward trend.

Non-Residential Water Demands

The Design Guidelines sets the minimum water demands of the non-residential (Commercial / Industrial /
Institutional) to be 0.15 L/s/ha or 12,960 L/day/ha. For a typical quarter section development with a 64 Ha
gross area, the minimum demand is 829 m3day, which is equivalent to 2,211 people average demand in
the quarter section.

The communities in the Hwy 2 corridor have similar minimum water consumption rates. E.g., the City of
Lacombe Design Guidelines request a minimum 0.2 L/s/Ha. However, the observed water consumption
rates are normally lower than the minimum consumption rates in these communities as to most of the
non-residential development in Hwy 2 corridor communities are light highway commercial or industrial
types, e.g., machinery, retail, heavy equipment garages or parking lots with extremely limited water use.
In the City, with the estimated developed area of 190 Ha in the Queens Business Park and a 24 L/s
demand in 2021, the unit water consumption rate is at 0.126 L/s/ha.

The City might consider reducing the water consumption rate in the Hwy 11A development area as the
area will mainly attract the light highway commercial or industrial developments. However, using too low a
rate, say 0.05 L/s/ha, would not accommodate the potential larger industrial developments.

In the following existing water system analysis and future system planning, the existing water demands
are assumed unchanged. For future developments, the minimum 0.15 L/s/ha can be used to size the

Project Number: 110170064 217



Water Model Update
Existing Water Distribution System

arterial water trunks or the ones with difficult construction conditions, e.g., highway crossing or railway
crossing to meet the ultimate development plan. A lower consumption rate, say 0.10 L/s/ha can be used
to size the local watermains. Note that the fire flow might be the determining factor in the watermain
sizing.

2.5.2 Peaking Factor Guidelines

The Design Guidelines suggest a MDD to ADD factor of 1.6 and a PHD to ADD factor of 3.2 for
residential demands. In non-residential development, the peaking factor is Pr= 10Q%45 with a minimum of
2.5 and maximum of 25 range, where Q is the average demand in L/s.

Compared to the peaking factors as presented in Table 2-5, the MDD to ADD factors are less than the
observed values in the pressure zones. However, the observed PHD to ADD factors in the WTPPZ,
EHPZ+SPZ and NRD zones are less than 3.2 as defined in the Design Guidelines. Note that the WTPPZ
consists of residential and non-residential developments (mixed land use type) while the developments
EHPZ+SPZ are predominately residential and light commercial users.

In the QPZ, which is an industrial development area, the calculated Ps= 2.4. The minimum value of 2.5
should be used. A P of 2.5 is lower than the observed value of 4.7 in Table 2-5. Note that the Design
Guidelines do not specify the MDD to ADD factor value. It is suggested an observed QPZ MDD to ADD
factor of 1.9 can be adopted in the industrial development areas.

In the existing system analysis, it is suggested to use the observed peaking factors in Table 2-5 in the
hydraulic models. For the future developments, the peaking factors (MDD/ADD = 1.7 and PHD/ADD =
2.9) in the EHPZ and SPZ zones can be used in the residential zones.

2.5.3 Firefighting Flow Requirements

The Design Guidelines require a minimum 4500 L/minute (75 L/s) flow for single family residential
subdivisions. The requirements for Fire Fighting (FF) flows are not clearly specified but should be
determined by the architectural design elements. In most municipalities in Alberta, the firefighting flows
are determined based on land use type and typical standard values, which are in accordance with the
Water Supply for Public Fire Protection published by Fire Underwriters Survey (FUS 1999). Table 2-6
presents the typical fire flow rates for residential land use type in Alberta.

Table 2-6: Fire Fighting Flow Requirements

Land Use Type Required Fire Fighting Flow (L/s)
Single Family Residential 75
Multi-family Residential 180
Commercial, Industrial 233
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2.5.4 Pressure Requirements

Table 2-7 presents the minimum and maximum allowable pressures at ground level during the various
operating conditions as specified in the Design Guideline.

Table 2-7: Normal Operating Pressures

Operating Scenario Minimum Pressure Maximum Pressures
ADD, MDD, PHD 300 kPa (43 PSI) 700 kPa (101 PSI)
MDD + FF 150 kPa (21 PSI) 700 kPa (101 PSI)

*MDD+FF = Maximum Day Demand plus Fire Flow scenario

The residual pressures required in daily operation (ADD, MDD and PHD) are set to ensure that the water
fixtures in the buildings can operate effectively. Lower residual pressures lead to lower fixture flow and
user complaints. However, slightly less than the 300 kPa pressure, say 250 kPa, in a low demand period,
e.g., late night to early morning hours, is normally tolerated as it does not affect the LOS. The reservoirs
can be filled during this period at a higher filling rate through the distribution system.

In a fire fighting scenario, the residual pressure of 150 kPa is critical to protect the distribution pipes from
being overdrawn by the fire truck causing pipe collapse. Some municipalities use a slightly lower value
such as 140 kPa for the firefighting scenario.

For maximum pressures, some municipalities with significant topographic elevation changes, e.g., City of
Kelowna, allow the maximum pressure of 793 kPa (120 PSI) with a required service PRV to protect the
plumbing system in the houses. City of Red Deer can use the 700 kPa (101 PSI) as the maximum
pressure limit and use service PRV'’s to protect the building plumbing systems.

2.5.5 Flow Velocities

The Design Guideline specifies that the flow velocities should not exceed 1.5 m/s during peak hour flow
conditions and 2.5 m/s during maximum day demand plus fire flow (MDD+FF) conditions in the distribution
mains. The peak hour flow velocity limit is set to ensure that the watermains are sized appropriately to avoid
excessive head loss such that the energy consumption in daily operation is efficient. In some communities,
e.g., Strathcona County, they have a high flow velocity limit of 3.0 m/s under all peak flow scenarios.

The velocity constraint in the MDD+FF scenario is to mainly reduce the potential pressure surges that might
cause damage to the pipe network, thrust blocks and other appurtenances in the distribution system.
However, in a fire fighting event, the firefighters do not have the capacity to monitor the flow velocity but
monitor the residual pressure at the fire pump suction. Therefore, it is recommended that the evaluation of
the fire flows in the existing system or the short term planned network extension from the existing network
do not have a velocity constraint. The velocity constraint should apply to the new pipes for the long-term
planning of the watermains. A higher flow velocity of 3.0 m/s can be considered to meet the short-term PHD
in the near future developments.
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Note that in the Queens Business Park servicing study reports completed by WSP in 2016-17, a relaxed
MDD+FF flow velocity 3.0 m/s was accepted by the City.

2.5.6 Friction Loss Coefficient

In the hydraulic simulation required in the subdivision water servicing network planning and design, the
specified Hazen-Williams roughness coefficient (C) for various pipe types are:

e HDPE =150

e PVC=140

e Asbestos Cement (AC) = 130

e Ductile Iron (DI) or Cast Iron (Cl) = 80 to 100

Note that the DI or Cl pipe can have a greater C value exceeding 100 if they are cement mortar lined. As
for the most common material PVC pipe, although PVC pipe manufacturers indicated the C value can reach
155-165 from their inhouse experiments, AWWA (American Water Work Association) recommended a
C=150 in friction loss calculation. For near term future planning (10 years), slightly higher C=150 values
can be used for the PVC pipe.

2.5.7 Distribution Main Sizes
The minimum size of distribution mains shall be as follows:

e Residential = 150 mm diameter
¢ Industrial = 200 mm diameter
e 200 mm diameter or larger for an un-looped main with two hydrants

No more than 30 dwelling units shall be permitted to be serviced on an un-looped (dead end) section of
watermain. Although the City had relaxed the 30-dwelling servicing off a single feed as an interim solution
in the past, e.g., Garden Heights and Evergreen subdivisions, it is an exception and typically does not
occur.

2.5.8 Design Criteria and Proposed Deviations Summary

The water design standards from the City of Red Deer Design Guidelines (2020) formed the basis for the
analysis of the City’s water distribution system and should be followed for the long-term servicing
planning for new developments, including the future Highway 11A development. To maximize the use of
the existing infrastructure capacity, some relaxations or deviations can be applied as discussed in the
above Sections 2.5.1 to 2.5.7. The following table summarizes the key design criteria and the proposed
deviations for providing adequate service levels to the new developments for the near-term future.
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Table 2-8: Design Criteria and Proposed Deviation Summary

Guideline Proposed
Parameter Value Deviation (For Unit Note
Growth Areas)

. Deviations are for short term
Average Daily Demand (ADD) 375 300 Lpcd servicing only
Maximum Daily Demand (MDD) 600 480 Lpcd MDD/ADD=1.6
Peak Hour Demand (PHD) 1200 870 Lpcd PHD/ADD =2.9

Deviation is for short-term
Non-Residential Unit ADD 0.15 0.10 L/s/ha planning without large water
users

The near future available fire

Max. Velocity in Pipe at MDD+ fire 2.5* no limit m/s flow will be calculated without
velocity constraint

3.0 m/s is the limit for the

Max. Velocity in Pipe at PHD 1.5 3.0 m/s near future flow
. . Deviation for short term
Hazen-William C for PVC pipes 140 150 - servicing only
Minimum pressure during daily 300 250 KPa
flows
Minimum residual pressure in the Critical safety value, no
- 150 150 kPa S
system during fire flow deviation is proposed
aD;salgn fire flow for single family 75 75 L/s No deviation proposed
Design fire flow for medium 150 150 L/s No deviation proposed

density residential area

Design fire flow for L
industrial/commercial area 233 233 Lis No deviation proposed

Note: * City accepted 3.0 m/s as a relaxed standard in the Queens Business Park development servicing studies
completed by WSP in 2016.
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3 Existing Model Updates and Calibration

3.1 Model Updates

The hydraulic model network constructed in the 2013 Water System Study was updated based on the as-
built drawings or GIS data supplied by the City. The as-built data covers the new watermain additions and
the pump station upgrades completed from 2013 to 2021 including the following components:

e New watermains in the new subdivisions or infill development areas in Evergreen, Garden
Heights, Clearview, Timberlands, Timberstone, Timber Ridge, Laredo, Vanier, Capstone and
Queens Business Park;

e Pumping system upgrades in Mountview Reservoir and Glendale Reservoir;
e The 19 Street trunk and PRV addition;

e The installation of the 600 mm HDPE DR11 pipe across the Red Deer River, replacing the aged
200 mm and 400 mm river crossing pipes; and

e The addition of the newly purchased portion of the NRDRWSC regional line up to the new
pressure sustaining valve vault and the mains in the Central Park area.

The 2013 and 2022 existing systems are both presented in Figure 3-1 for comparison.
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Figure 3.1: Physical Updates
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