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City of Red Deer

Furthermore, the AGRASID database identified two classes of soil in the study area (Class 3 and Class 5)
and a number of subclasses (GoA 2014e). Class 3 soils are predominant (present in 90% of the study area)
and described as having “moderate limitations that restrict growth of the specified crops.” Class 5 soils
comprise the remaining 10% and are described as having “severe limitations for sustained production of the
specified crops” (Government of Canada 1995; GoA 2014e). The limitations (subclasses) noted in the
database are temperature, slope, water holding capacity, salinity, rock content, and drainage; no further
details were available (Government of Canada 1995).

Steep slopes and escarpments are considered environmental values because they provide habitat in the
form of topographic relief for wildlife and if disturbed can be the source of erosion and sediment control
issues. Waterbodies are often located at the base of steep slopes, compounding their importance as
environmental values. In this review, steep slopes are defined as any slope with a 15% or steeper grade.
This grade is often considered the maximum grade allowable for development and is locally referenced by
Red Deer County and the City of Red Deer (O2 Planning + Design Inc. 2010; Red Deer County 2010;
Trenhaile 2012). Figure 3-5 shows all slopes in the study area with grades of 15% to 20%, and 20% or
higher. Generally, the slopes of the Red Deer River Canyon and the eastern-most slopes of the Blindman
River Canyon contain grades of 15% or more and are therefore not environmentally feasible for some forms
of development when considering the O2 Planning + Design Inc. (2010) recommendations.

3.3.5.1 Features Within the Study Area to Consider for Environmental Value

The following landscape features are being considered environmentally valuable:

o Class 3 (chernozem) soils conducive to agricultural production;
J All slopes with a 15% grade or steeper; and
o Forested areas where native vegetation characteristic of this Subregion may still exist.

3.3.6 Historical Resources, Existing Land Use, and Potential Sources of Contamination

In an effort to preserve features with cultural significance, historical resources identified by Alberta Culture
and Tourism are considered environmental values for in this review. A search of the historical resources
database revealed that historical resources are present throughout the study area (Figure 3-6). The most
common historical resources value (HVR) was 5p, followed by 4p and by 5a (GoA 2015). A HVR of 5p
indicates that the land parcel is believed to contain a historical resource of palaeontological significance. A
HVR of 4p indicates that the land parcel contains a historical resource of palaeontological significance
which may require avoidance. A HVR of 5a indicates that the land parcel is believed to contain a historical
resource of archaeological significance (GoA n.d.[a]).

There are several prominent land use types in the study area. The primary land use type is crop farming
followed by commercial/industrial use, rural residential, transportation infrastructure, and no land use
(forested). Oil and gas activity is also prevalent in the study area. A search of the AbaData 2.0 database
revealed a network of pipelines which service numerous wells in the study area (AbaData 2.0; Figure 3-7).
A search of the Petroleum Tank Management Association of Alberta (PTMAA) database determined that
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there are known chemical storage tanks located in Sections 3, 10, 11, and 14 of 39-27-W4M (PTMAA
2015). PTMAA can provide (for a fee) the specific location, status, contents, and registration of all known
tanks in the study area if requested. Undocumented tanks may be present at homesteads, equipment
yards, and on private land. Tanks may (historically and presently) contain chemicals which could be

sources of pollution and contamination.
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3.3.6.1 Features Within the Study Area to Consider for Environmental Value

The following landscape features are being considered environmentally valuable:
° All legal subdivisions listed in the Alberta historical resources database; and

° All sections identified to contain chemical storage tanks — tanks are potential sources of
contamination.

3.4 POTENTIAL IMPACTS TO ENVIRONMENTAL VALUES AND MANAGEMENT
RECOMMENDATIONS

To illustrate areas that are environmentally sensitive to development, ESAs, sensitive areas, valuable
wildlife habitats, movement corridors, water features, steep slopes, historical resources, and the associated
spatial data attributed to each were analyzed spatially to determine areas where environmental values were
concentrated. This analysis is represented by a map (Figure 3-8) where red shading indicates high
concentrations of environmental values. Similarly, areas shaded in green contain relatively fewer known
environmental values. It should be noted that the environmentally sensitivities used in this assessment were
identified through a desktop review of available information. Figure 3-8 was used to identify areas where
the expansion of service areas could have the greatest environmental impact.

At this time the impacts to environmental values associated with the expansion of service areas can only be
discussed at a broad scale. There are environmental regulatory constraints which apply to certain
development proposals which could be associated with the expansion of service areas (Table A-2). To
understand the potential environmental impacts of a proposed development, detailed biophysical
assessments could supplement existing information and should emphasize the cumulative environmental
impacts and long-term changes in the biophysical conditions to the larger study area. The following sections
will overview the potential impacts to environmental values identified above, and should serve as discussion
points for assessment during the detailed biophysical assessment process.
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3.41 Loss of Wildlife Habitat and Connectivity Corridors

Certain features in the study area provide significant habitat for a variety of wildlife. As discussed earlier,
areas such as the Blindman and Red Deer River Canyons, Hazlett Lake, and forested areas provide
excellent habitat for a number of birds, amphibians, and mammals. Not only do wildlife species require
these natural spaces, certain species also require a distance away from human disturbance.

Also important is the amount of potential habitat connectivity for wildlife in the study area. Potential wildlife
movement corridors exist in both river valleys, on contour with steep inclines, and along Highway 2 between
Hazlett Lake and the Blindman River Canyon. These movement corridors contain forested areas, featuring
both island and continuous biogeographic characteristics necessary for wildlife forage, cover, and critical
life stages (Macdonald 2003). Forested areas within movement corridors also provide nesting and rearing
habitat for some migratory bird species, and excellent foraging opportunities for birds of prey.

Recommendation:

It is recommended that only minimal development be permitted in the Blindman and Red Deer River
Canyons, and surrounding Hazlett Lake in order to preserve wildlife habitat. Minimal development in
potential wildlife movement corridors is also recommended, especially for the north/south corridor along
Highway 2 between Hazlett Lake and the Blindman River Canyon, within each river valley, and the
east/west corridor connecting Hazlett Lake to the Red Deer River Canyon. The suggested minimal
development in these areas may include natural, open space, or park land uses. A focus on providing
nature appreciation and low-impact recreation opportunities for the public may also be incorporated into
these spaces.

The maintenance of corridors for wildlife movement and habitat purposes requires that corridors be
designed to a minimum width and incorporate land and vegetation features conducive to supporting habitat
for the target wildlife species. Some potential wildlife movement corridors are comprised of continuous
natural space while others simply encompass a patchwork of features in a natural state. If prioritizing areas
for designation as wildlife movement corridors is desired, areas with continuous connectivity including
waterbodies should take priority over patchier areas with less connectivity. Where the maintenance of
functional wildlife habitat and movement corridors is desired, a minimum corridor width of 100 m is
recommended (Fischer and Fischenich 2000). Where this wildlife movement corridor includes a river or
stream, this width should be measured from the top of the bank.

3.4.2 Loss of Rare Plant Species

Marsh muhly and crowfoot violet habitat may be present in wet natural forested areas and wetlands. Habitat
for these species may be lost should development of these areas occur. The species may also be impacted
by the modifications of wetlands (reduced wetland footprint or conversion to storm water retention areas).
Long-term agriculture has resulted in the removal of some suitable habitat for these rare plant species in
the study area (GoA 2014c). There may remain sub-populations of either species in areas not impacted by
historic land development.

Associated GLOBAL PERSPECTIVE. 3-21
Engineering | LOCAL FOCUS.




City of Red Deer

Recommendation:

Because natural wetlands and forested areas are likely the only remaining areas that could contain these
plant species, it is recommended that such areas remain intact in future development plans. Barring these
conservation measures, it is suggested that rare plant surveys be completed in these areas prior to
development at the multi-neighborhood structure plan stage. If found, rare plants can be transplanted to a
suitable area, or the area could be designated ecologically significant and conservation measures
employed. The NatureServe organization should be consulted prior to moving a rare plant.

3.4.3 Accelerated Eutrophication and Loss of Wetland Productivity

Hazlett Lake, and likely the remaining wetlands in the study area are considered trophically productive
(between mesotrophic and eutrophic). These wetlands serve to provide significant foraging, cover, and
nesting habitat for waterfowl and shorebirds; they also provide nutrient exchange for local ecosystems and
carbon sequestration (Westhoff Engineering Resources, Inc. 2015a). Disturbance and development of
surrounding lands can increase nutrient input to these waterbodies, causing accelerated eutrophication,
algal blooms, temporary spike in productivity, production of toxic cyanobacteria, followed by the loss of the
area to provide wildlife habitat and carbon sequestration benefits.

Wetlands are provincially protected under the Public Lands Act, and Water Act. Any development within a
permanent waterbody, including wetlands, requires a disposition; although the GoA does not excerpt their
rights on all wetlands, generally only significant connected wetland systems. Under the Water Act, any
construction in a waterbody, including filling, requires approval. As a part of the approval process the GoA
requires compensation for disturbance under the Wetland Policy (2013).

Recommendation:

It is recommended that wetlands are maintained as sensitive landscape features during the land use
planning process. Wetlands will require delineation to determine their precise boundaries, and a no
development buffer should be applied to each wetland. Buffer distance may vary depending on the
productivity and class of each wetland, but are necessary to intercept and sequester pollution and nutrients
flowing towards each wetland. A literature review by Hawes and Smith (2005) indicates a minimum buffer
distance of 30 m is required in most cases to remove 90% of common pollutants and sediment entering
waterbodies during normal precipitation conditions . Depending on the conservation goal(s), a larger no
development buffer could be designated around certain wetlands where the maintenance of functional
wildlife habitat is considered important (such as wetlands located within or near to a potential wildlife
movement corridor). In such case, the minimum recommended buffer width is 100 m or more (Chase et al.
1997).

3.4.4 Pollution and Nutrient Input to Waterbodies

Pollution which may impact waterbodies can take many forms and any of a number of vectors when
introduced to a waterbody. Common pollutants include benzene and similar chemicals, fertilizers and

! Normal precipitation conditions refer to the precipitation volume, surficial spread, soil infiltration, and vegetation in a catchment basin
under natural conditions (no human infrastructure within a catchment basin).
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pesticides, excess nutrient loading, sediment loading, and excess solar exposure. These pollutants have a
range of consequences including: toxification of the aquatic environment, eutrophication of water, algal
blooms, loss of spawning and rearing habitats, warming of surface waters, production of cyanobacteria, and
depletion of dissolved oxygen necessary for the survival of fish and aquatic insects. A decrease in aesthetic
value is also often associated with pollution input to waterbodies. Existing conditions in the study area
include farming which likely means that fertilizers have been used on soils in the past. These impacts are
typically compounded when residential, commercial, and industrial development takes place near
waterbodies as the risk for a pollutant to enter the waterbody is increased, and surface runoff flows are
altered and can transport pollutants.

Recommendation:

It is recommended that storm water management infrastructure be designed such that runoff from
developed areas does not enter natural waterbodies untreated. At minimum, storm water should pass
through oil and grit separators where sediments and petroleum products can be removed from water. Storm
water must not enter a waterbody at high velocity but should rather be diverted to detention ponds for
primary treatment and slowly discharged to waterbodies. In all cases, consider diverting runoff to storm
water treatment facilities.

Pollution may also enter waterbodies by overland runoff flow. This vector of introduction can be mitigated by
maintaining the existing riparian buffer strips around waterbodies, and planting vegetation where none
presently exists. The minimum recommended buffer width, measured from the top of the bank, required to
intercept pollution is 30 m when vegetation consists of forest (shrubs, trees, grasses). Where only grasses
are present, the recommended buffer width should be doubled (Chase et al. 1997; Hawes and Smith 2005).

When considering the location of riparian buffer strips, it is recommended that all natural water conveyance
features are protected from the introduction of pollution. All ephemeral draws, and first, second, and third
order tributaries should be considered with equal importance to the Blindman and Red Deer Rivers, and
protected using riparian buffer strips with minimum width of 30 m (Hawes and Smith 2005). Similarly, it is
important that riparian buffer strips extend along the entire length of each waterbody. In certain cases,
privately owned lands have maintained lawns to the waterbody’s edge. In such cases, the benefits of the
surrounding riparian buffer strips are negated; landowners with un-buffered properties leading to
waterbodies should be encouraged to re-vegetate those areas to maintain a contiguous buffer along the
waterbody (Hawes and Smith 2005).

To inhibit solar pollution to waterbodies (which raises water temperatures and reduces concentration of
available oxygen), vegetation should be left intact on banks. The height of the vegetation is more important
than the width of the buffer strip, provided that the buffer is at minimum 30 m wide to mitigate pollutant
laden overland runoff. In the Red Deer region, vegetation along rivers should consist of natural forest with
mature trees and adequate regeneration to maintain the forest (Chase et al. 1997).
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3.4.5 Flood Risks

Certain parts within the study area are susceptible to flooding as they are located near rivers or in low lying
flood fringe areas. As mentioned, little flood risk information is available in the study area with the exception
of the southeast portion bounded by the Red Deer River. A preliminary review of data available from AEP
shows that areas within 12 and 15 of 39-27-W4M and 6, 7, and 18 of 39-26-W4M of the Red Deer River
Canyon may be susceptible to flooding. Section 4.3 of this report contains additional information regarding
flood risks in the study area.

Recommendation:

Complete a flood risk analysis of the study area considering the 1:100 flood elevation currently referenced
in the City of Red Deer Land Use Bylaw. Given the increased frequency of flood events in recent years,
flood analysis could be completed to include flood events of greater proportion. Development within the
flood risk area should be limited to recreational trails, open space, natural park, or environmental reserve,
and the required infrastructure should be designed to accommodate and withstand flood inundation. To
reduce the risk of mass wasting during flood conditions, it is recommended that the flood-risk area remain
entirely vegetated.

3.5 HAZLETT LAKE

Hazlett Lake is considered a wetland of regional environmental significance by the City of Red Deer (2005)
which provides important waterfowl and marsh bird habitat (Westhoff Engineering Resources, Inc. 2015a).
Prior to the area’s annexation by the City of Red Deer, Hazlett Lake and the surrounding area was identified
as an ESA of Red Deer County (Figure 3-1; Sweetgrass Consultants Ltd. 1990). The Hazlett Lake ESA
(Figure 3-1) surrounds the lake and contains most of E-5-39-27-W4M and west of Range Road 273A in W-
4-39-27-W4M. There is considerable information available regarding Hazlett Lake in the Hazlett Lake 2014
Baseline Assessment prepared by Westhoff Engineering Resources, Inc. The Lake is considered “fair” in
health, is highly biologically productive, and considered mesotrophic to eutrophic. Limnological assessment
indicates that pollution is present in the lake and is likely caused by precipitation runoff from Highway 2,
Highway 11A, and the Queen’s Industrial Park south of the lake (Westhoff Engineering Resources, Inc.
2015a).

The baseline assessment completed by Westhoff Engineering Resources, Inc. identified three amphibians,
276 birds, and 10 mammals using habitat on and around Hazlett Lake. Of these species of wildlife, 53 birds
and one mammal are provincially and/or federally listed species of concern (Table A-1). There have been
no documented fish or fish inventory studies in Hazlett Lake. The lake is not hydraulically connected by
surface waters to any fish bearing waterbody and is unlikely to contain fish of importance to an aboriginal,
commercial, or recreational fishery (GoA 2014b). A study of fish habitat and inventory of species present
would determine if the lake is fish bearing.

Hazlett Lake is surrounded by a mix of land uses including rural residential, crop farming, and native forest.
The area immediately surrounding the lake is undisturbed wetland and contains environmentally significant
habitat for waterfowl and nesting shorebirds (Westhoff Engineering Resources, Inc. 2015a). The native
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forest north and south of the lake likely provides habitat for birds of prey including federally “endangered”
ferruginous hawk, peregrine falcon, and short-eared owl. Additionally, the forested area south of the lake
likely provides suitable habitat for federally “endangered” olive-sided flycatcher, and the surrounding
wetland likely provides suitable habitat for federally “endangered” rusty blackbird. All federally “endangered”
species mentioned above are known to have been present in the Hazlett Lake area, and have been
documented previously but have not been visually confirmed for the purpose of this study.

The precipitation catchment basin surrounding Hazlett Lake is 268 hectares in area and extends east from

Highway 2, north from Highway 11A, west from Range Road 273A, and south from Township Road 391. In
emergency precipitation situations, Hazlett Lake can be used as a discharge waterbody to divert water from
Queen’s Business Park (Westhoff Engineering Resources, Inc. 2015a).

Recommendations for Potential Management Options:

The habitat features surrounding Hazlett Lake are unique to the Red Deer area and provide significant
habitat for 53 documented migratory birds, birds of prey, shore birds, waterfowl, and one mammal; all are
species of environmental concern. Of these, 7 are designated species at risk and protected federally under
the Species at Risk Act. Because of the environmental significance associated with Hazlett Lake, it is
recommended that development surrounding Hazlett Lake be restricted and that the area surrounding the
lake be designated as environmental reserve, urban park, or protected area. A provincial recreation lease
may be required for the protection of Hazlett Lake, as the province has jurisdiction over the lake itself. It is
also recommended that at minimum, one wildlife movement corridor be maintained between the area
surrounding Hazlett Lake and the Blindman or Red Deer River canyons.

Two options are available to create wildlife movement corridors. The simplest option would be to connect all
forested areas along Highway 2 between the lake and the Blindman River canyon with a wide wildlife
movement corridor. The width of such a corridor should be a minimum of 100 m; however, if recreational
land use is also planned for the area, then the buffer should be widened to accommodate human use,
parking lots, shelters, and other park infrastructure. A suitable distance from Highway 2 should also be
considered to minimize the noise impacts associated with Highway 2. Another wildlife movement corridor
could be created by connecting the green spaces planned in the south portion of the study area. Low lying
wet areas are present in this portion of the study area and green spaces planned here could be widened to
a minimum of 100 m (excluding the wet areas) to accommodate wildlife passage. This option is limited by
two road crossings: Highway 2A and Range Road 273A.

There are a variety of viable management options for Hazlett Lake and the surrounding area if the City of
Red Deer were to designate low/no development in this area. Hazlett Lake could be designated an urban
park much like Calgary’s Nose Hill Park. Nose Hill Park was created to preserve the unique natural
environment found in the park and is used by Calgary’s residents for recreation and nature appreciation
(City of Calgary n.d.). Should long term protection of Hazlett Lake and the area surrounding it be desired,
the City could administer the protection of the area, or pursue discussions with AEP for protection as a
provincial park or other protected area under joint jurisdiction of the City of Red Deer and the GoA.
Involving AEP in the management and maintenance of the area affords access to AEP’s resources and
expertise. Like Lois Hole Centennial Provincial Park within and west of, the City of St. Albert, Hazlett
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provides many of the same bird habitats and could be protected for its environmental significance and
future public use (GoA n.d.[b]).

Finally, it is recommended that the City of Red Deer continue the environmental monitoring currently being
conducted at Hazlett Lake by Westhoff Engineering Resources, Ltd.(2016) lists 74 management
recommendations for Hazlett Lake. These recommendations should be applied to the short, medium, and
long term management plan for the Hazlett Lake area and its catchment basin. Due to the environmentally
significant nature of Hazlett Lake, it is also recommended that detailed biophysical assessment of the area
be conducted specific to the desired development.

3.6 GENERAL PRACTICES FOR IDENTIFYING CROWN CLAIMABLE WETLANDS

This subsection provides a summary of the GoA (2014h) document “Guide for Assessing Permanence of
Wetland Basins” and is intended to serve as a preliminary planning tool for the City of Red Deer to be used
when creating drainage plans where wetlands are present and must be modified or removed for
infrastructure development and drainage purposes. This information should be used to assist in the
identification of wetlands within the study area, which could be considered Crown claimable or of significant
environmental importance requiring significant compensation if modified or removed. With this knowledge,
the City of Red Deer can design elements of drainage plans and selectively preserve, modify, or remove
wetlands in a resource effective way.

Prior to disturbance of a wetland, permissions must be obtained under both the Water Act and Public Lands
Act. An Approval under the Water Act for wetland disturbance triggers the Alberta Wetland Policy (2013),
and a Wetland Impact Assessment is required to be completed on the wetland(s) to be disturbed. A Water
Act Approval must be accompanied by an outcome of Crown-claimability under the Public Lands Act, in
other words, a determination whether the Crown plans to claim any portion of the wetlands to be disturbed.
This Crown-claimability result is provided, upon request, by a lands officer with Alberta Environment and
Parks (AEP; this process may take between 4 and 8 months). To expedite the lands officer’s review of
wetlands, an “assessment of permanency”, or “primary assessment” may be completed by a qualified
professional, and submitted to AEP. The remainder of this subsection discusses the process for
determining wetland permanency for a Crown-claimability outcome under the Public Lands Act.

The Province of Alberta has jurisdiction over the bed and banks of all waterbodies in the province.
Waterbodies determined to be permanent are likely to have their ownership claimed by the Province of
Alberta under Section 3 of the Public Lands Act. It is important to note that Crown claimable status may
exist for wetlands that were historically drained or filled without authorization from the Province of Alberta
and must be included in the assessment process. The three criteria for the Province to assert ownership
are as follows: the wetland must be:

° A body of water;

L Naturally occurring; and

° Permanent (or reasonably so).
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A “primary assessment” of wetland permanence may begin with a desktop review of available data. The
assessor should possess a range of knowledge and skills including:

o Strong skills in aerial photography interpretation;

. Basic understanding of geomorphology and landscape formation;

. Basic understanding of obtaining and interpreting precipitation trends;
o Moderate skills in wetland botany; and

o Moderate skills in wetland ecology.

The general procedure for delineating wetland requires the historical comparison of aerial photographs of a
wetland cross-referenced with historical and seasonal precipitation data. The general procedure is as
follows:

1. Obtain historical precipitation data for the area containing the wetland(s) of interest and determine
periods of lower and greater than normal precipitation.
2. Obtain two sets of aerial photographs representing the earliest and latest photographs of the areas

containing wetland(s) of interest and obtain interim photographs corresponding with periods of
lower than and greater than normal precipitation. Duplicates of each aerial photograph are required
for analysis with a stereoscope.

3. Compare aerial photographs using a stereoscope to reveal topography and identify wetlands, low
areas and depressions which have potential to collect water. Note how these water prone areas
respond to inundation by water during periods of lower and greater than normal precipitation. If
possible, determine seasonal extent of surface cover by water during varying periods of
precipitation. These data will begin to show the permanence of each wetland.

4, Note any features which may alter the way water inundates water prone areas; features to look for
include:
. Ditching;
° Dugouts;
° Roads and impoundments;
o Constructed and treatment wetlands;
° Wetlands created by leaky irrigation;
° Abrupt changes in wetland class; and
. Any other features which may alter the natural dispersal of water on the land scape.
5. Based on the information available in the aerial photography, identify the number of weeks each

wetland is flooded annually with consideration to periods of lower and greater than normal
precipitation, and periods of normal precipitation. If sufficient data has been gathered, fit each
wetland into the appropriate wetland class to determine the preliminary classification of each
wetland.

Approximate wetland boundaries and permanence results may be obtained from the desktop review and
confirmed during a field visit. The field professional should have the additional skills of:

L Wetland vegetation identification; and
o Field techniques and procedures.
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Ultimate water servicing for the study area has been analyzed in detail and considers system operation,
reservoir location, zone delineation and regional demands among others items. The concepts which have
developed from the analysis have been based on the design demands outlined within Section 2 — Design
Criteria. Some of the criteria appear to be conservative in nature, which may result in oversizing of water
system infrastructure. This has been communicated to the City of Red Deer, and City staff has chosen to
continue on the basis of developing a conservative servicing concept.

4.1.2 Water Distribution System

The WaterCAD models developed in the City of Red Deer 2013 Water Distribution System Study (2013
Water Study, Stantec), were used as the basis for this analysis. The supply and distribution system beyond
the study boundary were not reviewed or validated. It is assumed that the City will install the necessary
supply system (including watermains and distribution pumping) in order to meet a minimum HGL of 912 m
at the junction of Highway 11A and Highway 2A. An HGL of 912 m is currently required in agreement with
the North Red Deer Regional Water Services Commission (NRDRWSC).

As well, the future system demands were not reviewed outside of the study boundary, including those
established for the NRDRWSC in the 2013 Water Study.

4.1.3 Water Servicing Philosophy

A number of high level servicing concept variations were assessed prior to developing a full servicing plan
for the Study Area. These include:

° North Reservoir location;

° North Reservoir and Pumphouse service area;
L Pressure zone delineation; and

° Utilization of the NRDRWSC supply line.

The concepts identified above and the resulting implications are fully described in the following sections.

4.1.3.1 North Reservoir Location

Potential reservoir locations were assessed on a high level basis. The study area was reviewed in terms of
topography and other site constraints. Ideally reservoirs are located in higher elevations in order to reduce
distribution pumping requirements. It is also advantageous to be located in reasonable proximity to the
initial service area in order to limit up-front watermain installation. Locating reservoirs in central areas can
also reduce the maximum outgoing pipe sizes as piping can be installed in multiple directions.
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Based on the above considerations, the site identified in the 2013 Water Study is a suitable location for the
reservoir. It is currently shown at the junction of Highway 11A and Highway 2A, at the north end of a future
900 mm diameter main (proposed to be installed during the infill development stage, by 2022 as per the
2013 Water Study). This future supply main (and future additional twin main) will also support the
NRDRWSC demands, and supply growth at the Queens Business Park as well as to future developments
further to the west of the current study area. The reservoir site is located adjacent to existing development
within the study area, and is in good proximity to support growth adjacent to Highway 11A as well as interim
growth which is anticipated to occur in close proximity to the Queens Reservoir (discussed further in
Section 5.1).

A second potential reservoir location was identified approximately 1,600 m north of the current proposed
site, located immediately east of Highway 2A. This site provides a central location within the study area, has
a similar elevation to the original proposed site, is located nearby existing developments to be serviced and
is easily accessible. However, locating the reservoir farther to the north will require an extension of the
supply main. This scenario was modelled to determine the associated distribution and supply main sizes.
As anticipated, the overall length of large diameter mains was reduced due to the central location; however,
costs were approximately 6% higher for this reservoir site due to the increased supply main installation
costs.

Although the NRDRWSC supply main could be utilized to provide interim supply, an additional 900 mm
supply main would eventually be required to supply to the North Reservoir. This would increase to 1050 mm
if the projected future growth along the NRDRWSC was to be included.

On this basis, it is recommended that the future North Reservoir and Pumphouse be installed in the general
area of Highway 11A and Highway 2A.

4.1.3.2 North Reservoir and Pumphouse Service Area

Two alternatives have been investigated in terms of the future North Reservoir and Pumphouse service
area. In the first option, the facility could operate in a traditional manner, whereby the future supply main
will fill the reservoir, and distribution pumps will provide system pressure to the study area. As such,
distribution pressure within the study area will be unaffected by conditions upstream. In the second option,
the portion of the study area which is located east of Highway 2A can be serviced directly off of the WTP
zone pressure, and the North Reservoir service area can be restricted to lands located west of Highway 2A.

A clear advantage to supplying a portion of the study area from the current WTP zone is that additional
pumping from the North Reservoir will not be required for this area. Distribution pressure in the area will be
fully dependent on the upstream supply pressure, and will fluctuate based on upstream conditions, as well
as filling requirements for downstream reservoirs. It will be imperative that upstream supply mains be
sufficiently sized in order to minimize headloss such that design filling rates do not result in less than
minimum pressures in the study area.
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If this concept were to be adopted, it is recommended that the associated storage volume be located at the
North Reservoir due to risk of supply interruption along the future supply mains. In the event that stored
water is required in order to maintain system pressure, a connection to the North Reservoir via a PRV will
be required. However, this will not contain water supplied from the North Reservoir to the study area alone,
as this zone would be interconnected to the WTP zone, and therefore the NRDRWSC supply main as well.
Any contribution from the North Reservoir to a lower, eastern zone will result in providing pumped water to
the NRDRWSC. It is conceivable that the reservoir could deplete sooner than anticipated due to
downstream demands, if not controlled.

Following discussions with the City of Red Deer, it was determined that two servicing concepts would be
put forward for review and consideration by the City. The first would be based on a traditional
reservoir/pumphouse which will service the entire area as shown on Figure 4-1. The second will be based
on utilizing existing pressure within the WTP zone for those areas within the study area which are located
east of Highway 2A, as shown on Figure 4-2.
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