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Summer Village of Island Lake

EXECUTIVE SUMMARY

Island Lake and Baptiste Lake are destinations popular for their scenery and lake based activities. The lakes are home
to six Summer Villages representing close to 600 permanent residents and many more seasonal residents. The area
also includes several rural subdivisions, campgrounds, and farms.

The area does not have direct access to clean potable water. Residents currently utilize unreliable private wells, or
truck haul from the Town of Athabasca located 28 km to the southeast. These options jeopardize the safety of
residents and have an impact on road infrastructure and the environment.

The Summer Village of Island Lake approached the Aspen Regional Water Services Commission in 2019 regarding
water supply to the Summer Village. The Summer Village’s intent was to provide a truckfill located near the Summer
Village and in proximity to Highway 2.

Alberta Transportation awarded a grant in 2023, under the Albert Municipal Water and Wastewater Partnership
Program, to study the feasibility of water supply to the region. The Summer Village of Island Lake engaged Associated
Engineering to complete the feasibility study in May of 2023. A steering committee was formed in July of 2023 to
lead the study and included participants from the following:

il Summer Village of Island Lake
Summer Village of Island Lake South
Summer Village of South Baptiste
Summer Village of West Baptiste
Summer Village of Whispering Hills
Athabasca County

Town of Athabasca
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Aspen Regional Water Services Commission.

Design water demands for the study area are summarized in Table E-1 below. The projected demands are based on
the proposed population, growth rate, water consumption, and peak day factors.

Table E-1 Design Demands

Average Day Demand Peak Day Demand 2048 2048

at Full Occupancy at Full Occupancy Average Day Demand Peak Day Demand

6.1L/s 12.1L/s 9.9L/s 199L/s

Three waterline alignment options were presented:

il Alignment Option 1 — University to Island Lake
il Alignment Option 2 — Downtown to Island Lake
il Alignment Option 3 — Water Treatment Plant (WTP) to Island Lake
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Summer Village of Island Lake

Due to significant elevation gain between the Athabasca and Island Lake, a booster station is required for all alignment
options. It is proposed that a truck fill be located near Baptise Lake and another truck fill be located closer to Island
Lake. Based on the longest length, Crown land acquisition, poor access for operation and maintenance, and less
demand for service north of Town, Option 3 was removed from further analysis in this Feasibility Study.

Based on a detailed review of the model, and concerns identified by the Town, direct connect to the distribution
system in Option 1 or Option 2 is not recommended. Therefore, Option 2 with direct connection back to the WTP is
the preferred Alignment Option. This is due to existing concerns of reservoir filling rates that would be worsened with
direct connection as well as a unreliable existing distribution system.

In discussion with the Steering Committee, options to reduce operation and maintenance cost were requested to be
considered. A method to obtain this is to remove reservoirs at the truck fills and have truck fills operate off incoming
waterline pressure. Three hydraulic analysis scenarios were conducted on the waterline alignment for Option 2
between the WTP and the Summer Village of Island Lake. All scenarios varied in booster station pumping head and
had similar pipe sizes.

q Two Reservoirs
il One Reservoir (Baptiste Lake)
il One Reservoir (Island Lake)

The Commission’s WTP has adequate capacity to supply the Summer Village and neighbouring municipalities around
Island Lake and Baptiste Lake. Based on a 2% growth rate, the first upgrade required would be to the WTP
Distribution Pumps in 2033.

A preliminary environmental review was completed at a desktop level for the alignment options to identify
environmental sensitivities, anticipated regulatory permitting and compliance requirements, and anticipated agency
review timelines. Permitting requirements may change depending on the construction methods proposed and should
be revisited as additional design information becomes available.

Associated Engineering completed a hydrogeological desktop study using existing information in the public domain
such as geology, geophysics, and satellite maps and the Alberta Water Well Information Database (AWWID) to
characterize the aquifers in the area. The study is included in Appendix A. The Hydrogeological Groundwater Desktop
Study identified two aquifers in the area: a bedrock aquifer and an unconsolidated aquifer. There were two notable
wells with higher yields near Island Lake that produce about 3.0 L/s to 6.0 L/s. Both wells are drilled into the
underlying bedrock aquifer. Considering the projected design flow needs, neither of the wells are capable of supplying
the projected Average Day Demand (ADD) or Peak Day Demand (PDD).

As an alternate to a regional waterline, a high level concept design was completed for a surface water treatment plant
which would withdraw water from the Athabasca River. An opinion of probable costs (25% Contingency) for the
implementation of Surface Water Plant was concluded to be $34,559,000 in Capital Cost and had Net Present Value
of Annual O&M Cost (20 years) of $3,731,000.




Executive Summary

The preferred scenario for one reservoir with commercial truck fill near Baptiste Lake and bucket fill station near
Island Lake had the least capital cost and 20 years net present value of annual O&M cost as shown below in Table E-2.

Table E-2 Cost Estimates

Two One One
Description Reservoirs Reservoir Reservoir
Baptiste Lake Island Lake
Capital Cost Estimate (30% Contingency, 15% Non-Construction) $16.6 M $153 M $15.7M
20 years Net Present Value of Annual O&M Cost (30% Contingency) $4.5M $3.6 M $3.7M

Water for Life - New Regional Water Systems is available to all regional commissions or groups of two or more
municipalities eligible for funding under the Alberta Municipal Water/Wastewater Partnership (AMWWP). Pipelines
for new regional water or wastewater systems receive funding for 90% of project costs. This correlates to $1.53
million non-fundable portion for the scenario with one reservoir with commercial truckfill near Baptise Lake and
bucket fill station near Island Lake.
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Summer Village of Island Lake

1 INTRODUCTION

11 Background

Island Lake and Baptiste Lake are destinations adored for their scenery and lake based activities. The lakes are home
to six Summer Villages representing close to 600 permanent residents and many more seasonal residents. The area
also includes several rural subdivisions, campgrounds, and farms.

The area does not have direct access to clean potable water. Residents currently utilize unreliable private wells, or
truck haul from the Town of Athabasca. These options jeopardize the safety of residents and have an impact on road
infrastructure and the environment.

The Summer Village of Island Lake approached the Aspen Regional Water Services Commission (Commission) in 2019
regarding water supply to the Summer Village. The Summer Village’s intent was to provide a truckfill located near the
Summer Village and in proximity to Highway 2.

Alberta Transportation award a grant in 2023, under the Albert Municipal Water and Wastewater Partnership
Program, to study the feasibility of water supply to the region. A Steering Committee was formed to lead the study
and included the participants from the following:

Summer Village of Island Lake
Summer Village of Island Lake South
Summer Village of South Baptiste
Summer Village of West Baptiste
Summer Village of Whispering Hills
Athabasca County

Town of Athabasca
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Aspen Regional Water Services Commission.
The Summer Village of Island Lake engaged Associated Engineering to complete the Feasibility Study.

1.2 Scope of the Study

The primary objective of the study is to determine the feasibility of water supply to the Summer Village through local
water treatment or supply from the Commission in the Town of Athabasca. The scope of the study includes:

il Coordination with Aspen Regional Water Services Commission

il General advice and support to the Summer Village including support towards communicating with
neighbouring municipalities

il Water supply and treatment assessment

il Alignment analysis, hydraulic analysis, pipe pressures, and sizing

il Connection review including analysis of Athabasca’s distribution system. (to determine preferred tie-in
location)

il Environmental overview to identify any environmentally areas that could affect routing and cost

q Cost Estimate

il Report Preparation and Presentation

1-1
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2 DESIGN CRITERIA

2.1 Study Area

The Summer Village of Island Lake is located 180 km north of Edmonton and 28 km northwest of the Town of
Athabasca. The study area is shown in Figure 2-1 and includes the Town of Athabasca and Ward 8 of Athabasca
County. The Summer Villages are located on the shores of Baptiste Lake and Island Lake along Highway 2.

2-1
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2 - Design Criteria

2.2 Population and Growth Rate

One of the key variables in the design of a water system is the population to be served. Lake communities often have
a permanent population whose primary residents are at the lake, and a much larger seasonal population which swells
in the spring, summer, and fall seasons. A water supply system is designed for the peak population, such that water is
available to all users during the summer months.

The design population has been established based on a lot-count for each community included in the study area using
Athabasca County CATALIS Map. Following discussions with the Steering Committee, three (3) people per lot will be
applied.

For this study, the projected population for a 25-year study horizon will be used which is consistent with the Water
for Life grant funding program. A 2% growth rate was used based upon feedback from the Steering Committee
regarding growth in the lake region. The growth rate of 2% is also consistent with the 2006 Regional Water Master
Plan which plans water supply for the region.

The resulting 25 Year Design Population is outlined in Table 2-1.

Table 2-1  Design Population

Location Population at _ 2048 _
Full Occupancy Design Population

Island Lake 336 1008 1654
Island Lake South 111 333 546
Whispering Hills 246 738 1211
West Baptiste 101 303 497
Sunset Beach 131 393 645
South Baptiste 66 198 325

Total 2973 4878

Notes: 1.3 people per lot has been applied
2. 25 Year Design Population is based on 2% annual growth over 25 years

2.3 Water Demands

Water demand is critical in determining the distribution network, pumping capacity, and storage required for a water
system. There are three critical rates of demand: Average Day, Peak Day, and Peak Hour demands. For a regional
waterline, it is only necessary to focus on the Average Day and Peak Day demands.

The Average Day Demand (ADD) is defined as the average daily water usage in a year. For this study, the Average Day
Demand was determined by multiplying the adopted per capita water consumption rate by the design population.

The Peak Day Demand (PDD) is the single day of maximum consumption in the system. To project the future Peak

Day Demand, a peak day to average day ratio (peak day factor) is used. The Peak Day Demand is used in determining
the delivery capacity required of the transmission system.

2-3
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Summer Village of Island Lake

A per capita water consumption of 160 L/c/d will be applied. This demand was developed in discussion with the
Steering Committee and based on examples of actual usage of water hauling experienced in the study area. An
example being a family of seven hauling 2000 gallons/week which equals 155 L/c/day. For comparison, the Town of
Athabasca has a calculated average per capita water consumption of 320 L/c/d. Daily consumption is generally less in
Summer Villages as compared to towns and cities as people are not watering lawns and doing laundry. Also, there is
little to no high demand for commercial and industrial users.

A Peak Day factor of 2.0 is recommended for this study. A Peak Day factor of 2.0 is typical for municipalities with
populations over 2,000 people and was determined to be appropriate for this study.
2.3.1 Design Water Demands

Design water demands are outlined in Table 2-2 below. The projected demands are based on the proposed
population, growth rate, water consumption, and peak day factors outlined in the above sections.

Table 2-2  Design Demands

. Average Day Peak Day 2048 2048
Population Demand Demand 2048
. . Average Day Peak Day
Location at Full at Full at Full Design
. Demand Demand
Occupancy Occupancy Occupancy Population (L/s) (L/s)
(L/s) (L/s)
Island Lake 336 1008 19 37 1654 31 6.1
Island Lake South 111 333 0.6 12 546 10 20
Whispering Hills 246 738 14 27 1211 22 45
West Baptiste 101 303 0.6 11 497 0.9 18
Sunset Beach 131 393 07 15 645 12 24
South Baptiste 66 198 0.4 0.7 325 0.6 1.2
Subtotal 2973 55 11.0 4878 9.0 18.1
Rural Allowance 0.6 11 0.9 18
Total 6.1 121 9.9 19.9

Alberta Transportation will typically fund urban residential water usage plus an additional 10% allowance of the urban
usage as rural water demand.

2.4 Velocity

Sudden changes of pipeline velocities can result in pressure surges or negative pressure, both of which could cause
sever pipe and equipment damage. A maximum velocity of 1.5 m/s is recommended for supply waterlines.

2-4




2 - Design Criteria

2.5 Pressure

The minimum recommended system pressure for supply waterlines is 140 kPa (20 psi) to maintain positive pressure
within the waterline. The maximum recommended system pressure must account for potential surge pressures and
must not exceed to maximum allowable pipe pressure based on AWWA standards.

2.6 Pipe Roughness

A Hazen-Williams pipe roughness coefficient "C” Value of 130 will be applied, appropriate for both Polyvinyl Chloride
(PVC) and High Density Polyethylene (HDPE) pipe material.

2-5
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3 PIPELINE ALIGNMENT ANALYSIS

A regional water supply option from the Commission would require a water pipeline from the Town'’s distribution
system or directly from the Commission’s Water Treatment Plant (WTP). A desktop review and site reconnaissance
were completed to identify conceptual alignment options. The options were developed considering the following:

il Direct routing to avoid costs and minimize pressure losses

il Use of existing road ditches where possible to avoid land acquisition time and cost
il Minimizing environmental impacts

il Avoiding conflicts with existing utilities, highways, and waterbodies

il Limit land acquisition to improve schedule

il Tie-in connection location and hydraulics

Three alignment options were identified and assessed and shown on Figure 3-1.

il Alignment Option 1 — University to Island Lake

il Alignment Option 2 — Downtown to Island Lake

il Alignment Option 3 — WTP North to Island Lake

3-1
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3 - Pipeline Alignment Analysis

3.1 Alignment Options

Alignment Option 1 — University to Island Lake

Alignment Option 1 includes connection to the distribution system near Athabasca University. The waterline would
then proceed west in the County ditches of Township Road 663 and north along Range Road 231. Once at Highway 2,
a booster station would be required due to an increasing elevation as the waterline proceeds west. Once at the
intersection of Range Road 231 and Highway 2, the waterline would then be installed within a registered right-of-way
(ROW) beside the Highway 2 ROW. The waterline would parallel Highway 2 until the fill station at or near the Summer
Village of Island Lake.

Alignment Option 2 — Downtown to Island Lake

Alignment Option 2 includes connection to the distribution system near the Downtown area of the Town of
Athabasca. An alternate, and pending further review of connection to distribution system, includes extending the tie-in
location back the water treatment plant. Within the Town, the waterline would be installed within road ROWSs. Once
out of Town and within the Alberta Transportation jurisdiction of Highway 2, the waterline would then be installed
within a registered ROW beside the Highway 2 ROW. The waterline would parallel Highway 2 until the fill station at
or near the Summer Village of Island Lake.

Alignment Option 3 — WTP North to Island Lake

Alignment Option 3 varies from Option 1 and Option 2. Option 3 connects to either the distribution system on the
east side of Town or directly to the water treatment plant. The waterline then proceeds northwest and crosses the
Athabasca River by horizonal directional drill prior to continuing northwest within the County ditches of Highway 813.
Once at the intersection of Highway 813 and Township Road 670, the waterlines would then proceed west within the
County ditches of Township Road 670. A booster station would be required due to an increasing elevation as the
waterline proceeds west. The waterline would then cross the Athabasca River again by horizonal directional drill at
either Township Road 670A or continue north along Range Road 232A and cross at Township Road 673. Once at
Highway 2, the waterline would then parallel Highway 2 and continue north until the fill station at or near the Summer
Village of Island Lake.

3.2 Alignment Analysis

The three alignments were assessed on the following criteria:

Length - The longer the pipeline the higher the construction cost and hydraulic losses.

Land Parcels - More land acquisition can slow implementation of the project.

Water and Roadway Crossings — Permitting and need for specialised contractors for trenchless crossings.
Accessibility — It is preferred that the waterline is easily accessible for operation and maintenance.

= =2 =4 4 4

Ease of Construction - Identify items which may impact construction cost and schedule.
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Option 1 — University to Island Lake

Table 3-1 Comparison of Three Alignment Options

Option 2 — Downtown to Island Lake

Option 13— WTP to Island Lake

Description

Distance

Land

Water Crossings

Roadway Crossings

Accessibility for
Maintenance

Constructability

Future Considerations

Cost

West from University

24 km

It is not anticipated that AT will allow installation within the
Highway ROW. Private Land Acquisition along Highway ROW
will be required.

Baptiste Creek — Trenchless
Other unnamed (further detailed in Section 5)

10 Rural Road - RR 231, RR 232, RR 234, RR 235, RR 240, TWP
665A, RR240, TWP 672, TWP 673, TWP 674
Highway 2

Good Access as the waterline parallels existing roadways.

The first 500 m within the University area are developed.
Generally greenfield construction.

Least

West from Downtown (with potential connection back to WTP)
26 km

It is not anticipated that AT will allow installation within the Highway
ROW. Private Land Acquisition along Highway ROW wiill be required
If connection back to the WTP is required, waterline installation would
be within developed areas in the Town of Athabasca.

It is anticipated that Road ROWSs within the Town would be utilized.

Baptiste Creek — Trenchless
Other unnamed (further detailed in Section 5)

10 Rural Road - RR 231, RR 232, RR 234, RR 235, RR 240, TWP 665A,
RR240, TWP 672, TWP 673, TWP 674
Highway 2

Good Access as the waterline parallels existing roadways

The first 5 km leaving the Town of Athabasca are congested with
urban development, narrow ROWS, existing utilities, and Athabasca
River side slopes.

Greenfield construction once out of the Athabasca River valley slopes.

More conducive to water supply upgrades within the Town of
Athabasca as it is anticipated that the waterline would be installed
within roadway allowances.

Middle

= =A =4 =4 =4 =4

North from the WTP

27 km

Crown Land (2 Areas) — Land Acquisition within Crown Land is a slow
process and can greatly affect project schedule.

County Roads — This alignment allows for potential to install the
waterline within County Road ROWs — unlike other options.

Two significant crossings of the Athabasca River (Trenchless or Bridge if
allowed). It is not anticipated that AT will allow a waterline on the
Bridge.

Other unnamed (further detailed in Section 5).

Survey Road

42 Street

2 Rural Road - RR 224A, RR 224A
Highway 813

2 x Athabasca River crossings limit access due to deep installation for
crossing.

Areas without roads for access on either side of the second (horth)
Athabasca River Crossing.

The first 2 km leaving the Town of Athabasca are congested with urban
development, existing utilities, and Athabasca River side slopes
Generally greenfield construction.

More conducive to supplying water to industry and rural subdivision
north of the river.
More conducive to extending to the north (Calling Lake).

Most

Option 3 has the longest length, requires two costly crossings of the Athabasca River, requires Crown land acquisition, has poor access for operation and maintenance, and less demand for service north of Town. Option 3 was removed from further
analysis in this Feasibility Study.



3 - Pipeline Alignment Analysis

3.3 Truck Fill Considerations

Potential truck fill locations are shown on Figure 3-1. It is proposed that a truck fill be located near Baptise Lake and
another truck fill be located closer to Island Lake. The two locations shown for the Island Lake truck fill are adjacent to
the fire hall and to the existing lagoon site. A benefit of these locations is that the land is already owned by Athabasca
County. The location of the Baptiste Lake truck fill is shown close to the intersection where Highway 2 and TWP 812.
This is a central location and allows better access of the Summer Villages on the west and south sides of Baptiste Lake.
The locations will be further refined in subsequent design phases.

In discussion with the Steering Committee, all types of users are anticipated to
utilize the truck fills. This includes bottle fills, campers, residents, and
commercial water haulers. Residents typically use truck or trailer mounted tanks
with volumes of 1-2 m3. Commercial water haulers use tandem water trucks
with volumes up to 27 m3.

Truckfills are designed to discharge water into portable tanks. They generally
include a coin, card, and punch code system for payment and can be shut off
manually once the load is full. They are generally available in hose sizes of 50
mm to 150 mm depending on the customer needs.

Truckfills use by residents are smaller, lower flow, and can be directly fed from
the water supply system. A Supply pressure of 50 to 100 psi is needed.

Truckfills used by commercial water require higher flow rates to avoid extended
fill times. These higher flow truckfills generally require a storage reservoir because the water supply flow is less than
the discharge flow from the truckfill. Storing water allows the truckfill to deliver water at a higher flow rate.

A hydraulic analysis which considers various types and locations of truck fills with or without reservoirs is further
discussed in this section.

3.4 Distribution Capacity Assessment

The regional water pipeline is proposed to be supplied from the Town of Athabasca distribution system or the
Commission’s WTP. The Town’s distribution system was assessed to confirm there is capacity to service the Island
Lake region.

The Town of Athabasca provided Associated with the latest Water Model for the water distribution system
understood to be updated as part of the 2016 Infrastructure Study (Tagish Engineering, 2016). Associated ran the
provided model with the demands from the Island Lake Regional Waterline. Results were as follow for both Alignment
Option 1 — University to Island Lake and Option 2 — Downtown to Island Lake (not connected back to WTP):

il When the University Reservoir is filling and considering the peak regional demand of 19.9 L/s, Rupert
Reservoir will likely backflow into the distribution system.

il Once the University Reservoir is filled, Rupert will be able to fill in conjunction with full supply of the regional
demand.

3-5




Summer Village of Island Lake

il With the University closed (reservoir full) the flow rate may decrease by approximately 10 L/s to the Rupert
Reservoir regardless of the demand scenario. For example, modelled filling rates decreased from 31.4 to 20.2
L/s during average day, from 28.3 to 17.6 L/s during peak day, and from 23.1 to 13.3 L/s during peak hour.

il During the peak day demands in the Town, it could take up to 50% more time to fill the Rupert Reservoir.

Analysis of the model confirmed that connection to the Town of Athabasca distribution was feasible, however, both
Option 1 and Option 2 slowed filling rates of the Rupert Reservoir.

Associated had a meeting with the Town of Athabasca Steering Committee members and utilities personnel on
September 19, 2023. A schematic showing the distribution system and meeting discussion is demonstrated in
Figure 3-2.

3-6 @
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