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1. Introduction

1.1 Authorization and Terms of Reference

In March 2023, the City of Chestermere retained CIMA+ to prepare an updated Utility Master
Plan (UMP). This Utility Master Plan update will encompass a review of the water and
wastewater infrastructure under existing conditions and constraints, as well as under future
demands at growth projections of 25 Years and Full Buildout

This Utility Master Plan will assess the following infrastructure elements:

« Wastewater collection and transmission

«  Water supply, treatment, storage and distribution

1.2 Background

This report was developed to assist the City's administrators to direct and plan for
development, improve system utilization and plan for future upgrades. This study will also
assist the City’s Administrators to develop projects that will apply to the City’s Offsite Levy
Model.

A collection of existing infrastructure plans, studies and planning documents have been
reviewed and incorporated into this study.

1.3 Objectives

The stated objectives of the Utility Master Plan are as follows:

e To prepare an initial Design Basis and Risk Assessment memo

« To conduct a detailed assessment of the existing water and sanitary systems’
capacities. This will be done using real and historical data collected from the City of
Chestermere’s facilities and networks.

« To identify system deficiencies and provide recommendations for system
Improvements.

« To develop a servicing strategy for future growth and development for 25 Year and
full buildout growth scenarios.

« To develop a list of capital projects that serve to improve system resiliency and
facilitate development. The list will include a high-level estimated cost, an
approximate timeline for implementation over the planning period, and inform on
the application of these projects to the City’s Offsite Levy Model.
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Two additional objectives were established as the Utility Master Plan progressed:

Assess interim wastewater servicing options for the East Acreages development

area utilizing existing system capacity (Appendix B)

Assess water and wastewater servicing options for the North Acreages

development area utilizing existing system capacity. (Appendix C)

The results of these additional objectives were considered in the outcomes of this report.

1.4 Background Documentation

The following are some of the background reports and documents previously developed
which aided in the process of this Utility Master Plan:

2017 Utility Master Plan (CIMA+)
2021 Utility Master Plan Amendment (CIMA+)
2021 Engineering Design and Construction Standards (City of Chestermere)

2023 Levy Support Water Infrastructure Technical Memorandum (HMR Engineering
Inc.)

2023 Levy Support Wastewater Infrastructure Technical Memorandum (HMR
Engineering Inc.)

2023 Chestermere Growth Projections (City of Chestermere)

Page 2 CIM
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2. Growth and Development Analysis

To assist the development of the Utility Master Plan, a technical memo outlining the water and
wastewater demands design basis was prepared and finalized in November 2023. The full
memo can be found in Appendix A - Design Basis Memo.

2.1 Growth Areas and Projections

CIMA+ worked with the City of Chestermere’s planning staff to establish the anticipated
growth in the City over the next 25 years and delineate the expected locations and gross
developable area of the projected growth across the various offsite levy areas. The growth
projections are intended to be very high level and are not intended to anticipate the precise
locations of growth in each Offsite Levy Area.

These growth projections align with the City’s Offsite Levy Model, with discrete growth in each
of the 20 Offsite Levy Areas in the City.

Growth was divided into two horizons, 25 Years and Full Buildout of the annexation area.
Projections were developed by City of Chestermere staff by analysing the previous rate of
development through each of the OSL areas. Utilizing these development rates, the total
development area was projected out to the 25-year horizon and the Full Buildout.

The OSL areas and the projected growth for each growth horizon can be seen on Figures 2.1
through 2.3 below.

@ CIM



CITY OF CHESTERMERE CIMA+ file number: CA001027
08 May 2026 - Review FINAL Rev 1

CA001027

-

|\
| S gmiat ccrm s v

North|Waterbridge North'Acreages

1

ountain\View,Pa

Existing Development

East'Acreages

.’_I IJﬁGoodacre

’///////,5;/ N Sierra\Vista

’ £ /South Shore \ | S Kinniburgh
R e 3 - ] \\\‘@.&
< T - o !

Waterford

South East,Chestermere

" g /
Paradise Meadows} Edgowalor

Webster,

SouthIndustrial

Figure 2.1 - OSL Levy Areas Scale 1:30,000

CITY OF CHESTERMERE
UTILITY MASTER PLAN
OCTOBER 2024

Figure 2.1 - OSL Levy Areas

Page 4




CITOT CHESTERMIERE CIMA+ file number: CA001027

CA001027 08 May 2026 - Review FINAL Rev 1

o T
N 3 T
v/- A oy
< 5 4 =
g i = s 2
/4 B8 ecid
J,‘ 7 i i
\ ¥
|
o o= i
i .
‘. ! ]
= “
{
& ¥
. O D ag O g -
20 83 people i
0J0 peopie |
) |
L |
<K i 8
A )
o < 1
] I
X
g > iz iiB '_, 1
0 . =1y e
% \' e ol
é [ i b\
o | {
¥ y u“ |
Bridgepo / =) iy L
0 V = 33 2
= 0.8 R ' -
= 0 peop - = =
= 1 O peop 4, F =
' ’ﬂfy ;
- agepo
= R ‘ oA
Tl 6 people \ o 3 .,"'f("_":
A i s B
: N
i D e
3
g ] age
)l pPeop
dD O ding

i
U ord O 0
9 a 6 a
9 e
peop peop
dg a
97.6 ha
9 peop
v B = o3
g - e
ety
_— == p
S Ly~

b
e
- Vo
S -
e — gl
‘ —— 3
LSy ‘ ]
‘ (%]
2 b - /
J IS To h , k. :144,-
h Frade { W ‘,‘v )
g~ E o |
Y ﬂh »’ : 5 1,500 3 560 . m
=L : - 1 .
ML

Figure 2.2 - OSL Levy Growth Areas 25 Year Horizon Scale 1:30,000
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Figure 2.2 - OSL Growth Areas 25 Year Horizon
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As per engagement with the City, growth projections and subsequent water and wastewater
demands will be developed using population equivalents for all growth in the City. This is
represented as a population density, with 19 development units per gross developable
hectare and 3.2 people per development unit, for a population density of 60.8 people per
hectare.

The total net developable area for the 25 Year Horizon is 777 ha, and the Full Buildout is 2036
ha. Net Area excludes ER, 10% MR Allowance and Arterial ROW.

The following tables show the projected developable area and the additional population for
each OSL area under each growth horizon.

Table 2.1 - OSL Area Growth Projections

OSL Area NetErz\;e(IE:)a = i NetE;ge(lsZi 2e Population
Full Buildout

Westmere 0 0 0 0
North Waterbridge 130 7,896 259 15,747
Chelsea & Dawson's Landing 74 4,519 117 7,120
South Shore 7 395 7 395
Edgewater 98 5,937 128 7,797
South Industrial 0 0 193 11,754
Kinniburgh 5 276 5 276
Sierra Vista 0 0 254 15,427
East Acreages 59 3,557 111 6,757
Mountain View Park 121 7,346 348 21,174
Goodacre 0 0 3 198
North East Westmere 0 0 4 219
North Acreages 54 3,283 117 7,142
Paradise Meadows 0 0 37 2,221
Existing Development 0 0 0 0
BridgePort 104 6,323 172 10,484
Waterford 80 4,852 124 7,544
South East Chestermere 0 0 27 1,642
BridgePort-East 20 1,216 47 2,839
Webster 27 1,642 83 5,028
Total 777 47,242 2,036 123,764

The following tables shows a summary of the growth projections for the City.

@ CIM
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Table 2.2 - Growth Projections Summary

Growth Horizon Gross Developable Area (ha) Add'tlopal

Population
25 Year 777 47,242
Full Buildout 2,036 123,764

2.2 Development Community Engagement

To facilitate consensus on the growth projections and design basis with the Chestermere area
development community, CIMA+ and the City of Chestermere held roundtable meetings with
members of BILD.

In these discussions, the methodology of developing the growth projections and design basis
was outlined to BILD, whose members provided feedback and comments. This input was
taken into consideration when preparing the UMP.

@ CIM



CIT O CHESTERVERS CIMA+ file number: CA001027
CA001027 08 May 2026 - Review FINAL Rev 1

3. Water System

3.1 System Characterization

The City of Chestermere receives potable water from Calgary through two transmission
mains. The water is stored in a single potable water reservoir and distributed throughout the
city from this location.

3.1.1 Pipe Diameters and Materials

The water mains in Chestermere primarily consist of PVC piping. The following tables provide
an overview of the distribution of the system by pipe diameter and material.

Table 3.1- Water Mains Diameter Distribution

Diameter (mm) ‘ Length (km) Percentage

100 0.9 1%
150 9.9 9%
200 45.2 40%
250 27.8 25%
300 19.2 17%
400 4.1 4%
500 2.7 2%
UNK 3.2 3%
Total 113.1

Table 3.2 - Water Mains Material Distribution

Material Length (km) Percentage
PVC 109.1 96%
HDPE 0.6 0%
UNK 3.4 3%
Total 113.1

The existing water system can be seen in the following Figure 3.1
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3.1.2 System Elevations and Pressure Zones

Chestermere currently has two pressure zones. The Main Pressure Zone consists of the
majority of the current water distribution system, and is supported by the Water Transfer
Station, which is the main pump station in the City. The second pressure zone is the Westmere
Pressure Zone, which is located on the north side of the City.

The Westmere Pressure Zone is supported by the Westmere booster station and reverse flow
pressure reducing valves which help provide fire flow.

The following table shows the elevation ranges of the two pressure zones.

Table 3.3 - Existing Pressure Zones

Pressure Zone Low Elevation (m) High Elevation (m)
Main 1025 1045
Westmere 1030 1053

When development occurs above the 1045 m elevation, which is the current limit of the Main
Pressure Zone, a new pressure zone will be required with an additional pump station. This will
be designated as the High-Pressure Zone.

3.1.3 Water Supply

Water is supplied to Chestermere through two transmission lines from Calgary:

e« A 300 mm line along 17th Avenue, entering the city from the west at a transfer point
on the northwest side of TWP 284 and Chestermere Boulevard.

e The East Calgary Regional Water Line (ECRW), which is 750/900 mm in diameter,
enters through two approved transfer points. The first point is on the northwest side of
Rainbow Road and TWP 240, while the second—currently unused—is located at TWP
240 and Range Road 281.

e A 400 mm - 500 mm along Rainbow Road which tees from the ECRW to fill the Main
Reservoir. Modelling indicated this line has an approximate capacity of 310 L/s

The smaller 300 mm line provides a minimum capacity of 145 L/s at 365 kPa (53 psi) at the
transfer point, up from a previous capacity of 110 L/s as per a recent agreement with the City
of Calgary. The ECRW provides a maximum allotment of 272 L/s, bringing the total available
supply capacity to 417 L/s. This configuration is depicted in Figure 3.2.

@ Page 11 CIM



CITY OF CHESTERMERE CIMA+ file number: CA001027
08 May 2026 - Review FINAL Rev 1

CA001027
i WP | ; > B
AT ‘: ’,; 3 k ) 'R
%"li ¥ i f (, Vi ¢ ¢ X
o g 4‘ " ,j
— l \ ?" 4
) j} s 1 E : o
i . (H - T i
7= “
P/ (=]
1 G —
- T l J
.- 00 "‘,"f;é{ ; - S 4
l’ _ & ._ DD q
I
Sl L1}
Y 7 4 o
[l-v
I
.l 900 . 4.
o 18 o—
d gy » ,,
. ' % R 0 700 1,400 2,100 2,800 m
= N M [ :‘ =
Figure 3.2 - Existing System Water Supply Scale 1:30,000
CITY OF CHESTERMERE
UTILITY MASTER PLAN
OCTOBER 2024 w ECRW
=== RAINBOW ROAD
mmms 17TH AVE

Figure 3.2 - Existing Water Supply

@ Page 12 CIM/F



CITY OF CHESTERMERE CIMA+ file number: CA001027

CA001027 08 May 2026 - Review FINAL Rev 1

3.1.4 Potable Water Storage

Chestermere currently has one potable water storage reservoir with four cells, located at the
Water Transfer Station (WTS) at the southeast corner of Rainbow Road and Chestermere
Boulevard. The total storage volume is 13,600 m3.

3.1.5 Water Distribution System

The City of Chestermere operates two pump stations:

1. Main Pump Station: Located at the Water Transfer Station, this station is responsible for
distributing water throughout the Main Pressure Zone.

2. Westmere Booster Station: This station helps support the Westmere Pressure Zone and
draws water directly from the Main Pressure Zone

3.2 Water Demand Analysis

CIMA+ prepared a design basis memorandum (DBM) in December 2023 to support the
development of the Utility Master Plan (UMP). The technical memo established the design
basis that was used to assess the existing and future systems, primarily in relation to
anticipated water demands for both the existing and future systems, as well as metrics to
assess the performance of the system. This included water supply, storage, and distribution.

The Design Basis Memo is included in Appendix A and is summarized in Sections 3.2 and 3.3
for the water system.

3.21 Existing Water Demands

Existing average day water demands were developed by assessing the total volume of water
distributed to the City over a period of several years, in order to develop the Average Daily
Demand.

The following table shows the system wide average day demand.

Table 3.4 - Existing System Average Day Demands

Average Daily Demand

Average Daily Demand

Year Annual Demand (m3) (m?) (Us)
2020 1,962,501 5,362 62
2021 2,061,510 5,648 65
2022 2,071,288 5,675 66
Average 2,031,766 5,562 64

W)
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Max Day Demand (MDD) and Peak Hour Demand (PHD) were assessed through review the
historical SCADA data from the Main Pump Station flow meter from previous years. Using
these values averages across the previous three years, the MDD and PHD peaking factors for
the existing system were determined.

Table 3.5 - Existing System MDD and PHD

Max Day (L/s) Peak Hour (L/s) MDD PF
2020 113 199 1.8 3.2
2021 134 239 2.0 3.7
2022 120 209 1.8 3.2
Average 122 216 1.9 3.4

These demands were then be assigned to the hydraulic model through geolocated customer
water meters data, which has been scaled such that the total volume of consumption is
equivalent to the total volume of distribution. This accounts for any water losses in the water
distribution system, or any unaccounted-for flows. The scaled customer water meter data was
added to the nearest node in the model.

The following table shows the total volume of customer metered data against the total volume
of water distribution, and the scale factor applied to the metered data.

Table 3.6 - Customer Meter Data Scale Factor

Distribution (m3)

Consumption (m?3)

Scale Factor

2021 2,061,510 1,700,319 1.2
2022 2,071,288 1,836,602 1.1
Average 2,066,399 1,768,461 1.2

3.2.2 Future Water Demands

Future water demands will be assessed using a per capita unit demand, which will act as a
composite demand for all land uses. Population projections for each OSL area will determine
the water demands and be added into the model evenly across future developable areas for
each OSL area under each growth horizon.

The population of Chestermere for the previous three years was provided by the City.
Dividing the average daily demand by the current population results in the per capita
demand, which will be used to project future demands.

Peaking factors for Max Day Demand and Peak Hour Demand will be 2x ADD and 3.7x ADD
respectively, as per the current design guidelines.

@ Page 14 CIM
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Table 3.7 - Future Water Demand Unit Rates

Annual Average

Year e (e by Population Per Capita (L/c/day)
2020 5362 21,372 251
2021 5648 22,166 255
2022 5675 23,626 240
Average 5562 22,388 249

The recommended per capita unit rate for determining future water demands is 250 L/c/day.

The following table shows the system wide additional water demands for each growth
horizon.

Table 3.8 - Future Water Demands

Existing 23,626 64 5,562 129 11,123 238
25 Year 70,868 201 17,372 402 34,744 744
Full Buildout 147,390 422 36,503 845 73,005 1561

3.3 Design Criteria
3.31 Water Demands Criteria

As described in Section 3.2, historical water demands were reviewed to determine the water
demand criteria that will be used to assess the system. Peaking factors for Maximum Day
Demand (MDD) and Peak Hour Demand (PHD) were determined using historical data from
the existing system. The criteria developed for this report for both existing and future
demands are as follows:

e MDD =2.0x ADD
e PHD =3.7x ADD

3.3.2 Water Supply Requirements

The water supply from Calgary should be able to support the Maximum Day Demand flows
with all water lines in service.

3.33 Level of Service Criteria

The following are the level of service requirements for the water distribution system during
low water usage and peak hourly demand. There were no revisions from the previous UMP
and are in line with the Engineering and Design Guidelines.
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e Minimum system pressure: 275 kPa (40 psi)
«  Maximum system pressure: 550 kPa (80 psi)

e Maximum velocity in system: 3.0 m/s
3.34 Available Fire Flow Criteria

The following are the available fire flow requirements. The water distribution system should
be able to support these fire flows for each land use under MDD conditions.

e Residential areas without Multi-Family unit dwellings: 83 L/s for 2.0 hours
« Residential areas with Multi-Family unit dwellings: 120 L/s for 2.5 hours
e Industrial, Commercial and Institutional (ICl) land uses: 220 L/s for 2.5 hours

«  Minimum residual pressure of 140 kPa (20 psi) during fire flow
3.3.5 Water Distribution Pumping Requirements

Alberta Environment and Protected Areas requires that a water distribution pumping system
should be able to provide the greater of PHD or MDD + Fire Flow.

AEPA also requires that the water distribution system facility be designed to deliver maximum
design flow with the largest pump out of service to maintain system redundancy.

3.3.6 Water Storage Requirements

It is recommended to adopt the City of Calgary standard of 1x ADD when assessing storage
reservoirs.

Additional reservoir capacity is required to mitigate the risks of a supply line disruption when
ADD flows exceed the capacity of the City's water supply with the largest supply line out of
service. The additional reservoir capacity should have a volume of 2x the deficit of flows when
that occurs. This will give the City an effective 2x ADD of combined storage and water supply
when the largest supply line is out of service. The storage requirement is similar to
Strathmore's, which requires 2x ADD storage and has no redundant water supply line. After a
population of approximately 50,000 people, this additional storage would be necessary.

As an example, the smaller supply line has a capacity of 145 L/s. If the ADD is 160 L/s, then
two times the 15 L/s deficit would result in an additional required capacity of 2,600 m? in the
storage reservoir alongside the 1x ADD.

In comparison, the previous UMP design criteria required the AEP storage calculation plus 3x
the deficit of ADD and the capacity of the water supply with the largest line out of service.
When comparing the previous UMP storage calculations to the revised design criteria,
significantly less storage is required.
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3.4 Hydraulic Model Development
3.4.1 Existing Water Model Update

In 2020/2021 CIMA+ updated the City’s hydraulic water model previously developed for the
2016 UMP using the software Bentley WaterCAD. The water model was updated again for the
2024 Utility Master Plan using the most recent GIS provided by the City, including water lines,
PRVs, and pumping stations. Asset information such as pipe diameters and materials were
updated, and new assets were included.

Pump curves for pumping and booster stations, PRV settings and reservoir elevations were
carried over from the previous model and verified against record information.

The water demands were updated using the previous three years of geolocated customer
water meter data, which were scaled to match the total water distribution volume using a loss
factor of 1.2, as discussed in Section 3.2.1. These demands were assigned to the nearest node
in the water model, resulting in proportional demands across the system that summed to the
system wide ADD of 64 L/s, as shown in Table 3.4.

ADD, MDD and PHD demand scenarios were established based on the existing system
peaking factors.

3.4.2 Future Water System

The growth projections have individual population projections for each of the OSL areas. The
breakdown for each of the OSL areas can be found in Section 2.1. The unit demands
described in Section 3.2.2 were set up in the hydraulic model. Four demand scenarios were
developed, covering the two growth horizons for each of the growth projection options under
Max Day Demand + Fire Flow and Peak Hour Demand.

As the exact phasing of the future development areas are unknown, the future water system
was built out using 300 mm water lines along quarter section boundaries. Developers will be
required to validate the level of service each phase of development will provide on a case by
case basis.

Under each growth horizon, the projected population for each OSL area was distributed
evenly across the water network in the area.

Peaking factors for future demands were 2x ADD for MDD, and 3.7x ADD for PHD.
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3.5 Existing System Evaluation
3.5.1 Water Supply Analysis

The two water supply lines in Chestermere have a combined maximum flow rate of 417 L/s.
Using the established design criteria for 2024, a shown in Table 3.8, the MDD is 129 L/s.
Therefore, the current water supply is adequate for the existing system.

With the smaller water supply line having a capacity of 145 L/s, the existing system can
currently be supported from a single line in the case of an emergency.

3.5.2 Water Storage Analysis

The total volume of potable water storage in Chestermere is 13,600 m3. As per the design
criteria, the total storage requirements are one day of volume at ADD, with additional storage
required when the MDD of the system exceeds the capacity of the water supply with the
largest line out of service. As indicated in Section 3.5.1, the current smaller 300 mm supply
line has sufficient capacity to support the existing MDD of the system. As such, the existing
storage only needs to meet the daily ADD under the new design criteria.

The ADD of the system is 64 L/s, which is 5530 m3/day. The current reservoir volume can

accommodate the existing system.

3.5.3 Pump Station Analysis
Main Pump Station

As per Section 3.1.5, the Main Pump Station has a current pumping capacity of 451 L/s with
the largest pump out of service. The pump station must be able to supply the greater of Max
Day Demand + Fire Flow (MDD+FF), or Peak Hour Demand (PHD).

As shown in Table 3.8, the existing system MDD is 129 L/s, and the highest level of available
fire flow is 220 L/s, for a total MDD+FF of 349 L/s. The current PHD is 238 L/s. As such, the
existing pump station has adequate pumping capacity for the current water demands.

The following table summarizes the pump station analysis.

Table 3.9 - Existing System Main Pump Station Analysis

Demand Scenario Flow (L/s) Pumping Capacity (L/s)
MDD+FF 349
451
PHD 238
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Westmere Pump Station

As the Westmere Pressure Zone has a booster pump supporting it, the Westmere area was
assessed separately. The booster pump supports the non-fire flow demands in the area, and
the PRVs along Marina Dr provide fire flows by allowing reverse flows through it when there
is sufficient pressure drop. As such only the PHD of the zone will be used to assess the pump
station. The demands of the Westmere Pressure Zone were reviewed in the water model, and

the area was determined to have PHD of 23 L/s. This is within the current pumping capacity
of 40 L/s.

3.54 Level of Service Analysis

Figure 3.3 shows the hydraulic model results for the existing system at Peak Hour Demand.
Pressure nodes that are below the standard minimum pressure requirement of 275 kPa (40
psi) are shown in red. Pressures above the 550 kPa (80 psi) limit are shown in purple.

Under Peak Hour Demand, all of the existing water network are within the level of service
design criteria, with no pressure deficiencies identified with the exception of the eastern side
of South Shores. Pressures above 80 psi are predicted in areas below the Low elevation of the
Main pressure zone of 1025 m. Areas with an elevation below this will require Pressure
Reducing Valves on service lines.

3.5.5 Fire Flow Analysis

Figure 3.4 shows the hydraulic model results for the MDD+Fire Flow scenario. The water
model was used to calculate the available fire flow at each node while maintaining at least
138 kPa (20 psi) residual at every point in the distribution system. The nodes are color coded
corresponding to whether the fire flow requirements were met, based on the surrounding
land use.

In general, the Town's water distribution network meets the available fire flow requirements
when compared against land use, with some minor exceptions.

e North side of Westmere are very minorly below the multifamily land use requirement
of 120 L/s, with values in the 113-115 L/s range.

e The area around East Lake School is below the ICI land use requirement of 220 L/s,
with values of approximately 145 L/s.

e In all these cases, future connectivity through growth resolves these deficiencies.

There are also isolated cul-de-sacs with fire flows below the minimum standard, these are due
to small diameter (100 mm) dead end mains, which are hydraulically restrictive. Future asset
renewal plans should consider a minimum pipe size of 150 mm.
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Figure 3.3 - Existing System Peak Hour Demand Pressure

Scale 1:20,000
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Figure 3.4 - Existing System Available Fire Flow Scale 1:20,000
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3.6 Future System Evaluation

Each element of the future system will be assessed under the two growth horizons, the 25
Year Horizon and the Full Buildout Horizon. Where system upgrades are required prior to the
completion of a horizon, the incremental growth required to trigger the upgrade will be
identified, along with the impacted OSL areas.

3.6.1 Future Distribution System

The proposed future water distribution network for the City will contain an offsite component
that creates a 500 mm diameter trunk line that encircles the city. The following are the
remaining sections required to complete the loop:

« Rainbow Rd from Waterford Blvd to Twp Rd 240 - 1.3 Km

« Twp Rd 240 from RR 282 to RR281 - 1.2 km

« RR 281 from Twp Rd 240 to Clearwater Park - 4.0 km

Note at the time of writing of this report the 500 mm diameter from Rainbow Road to
Clearwater Park along Chestermere Blvd is under construction.

Figures 3.6 and 3.7 show the high-level water networks for the 25 Year Horizon and the Full
Buildout horizon.
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