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1.0
Introduction

1.1 Authorization

In August 2013, ISL Engineering and Land Services Ltd. (ISL) was commissioned by the Town of Edson
(the Town) to develop a preliminary engineering design for the West End Sanitary Sewer Trunk Main
concept presented in the Municipal Servicing Plan update (AECOM, 2011), hereafter referred to as the
MSP.

The purpose of this ISL study is to provide a feasible and cost effective preliminary design of the West
Sanitary Trunk Main to service the existing and future development areas.

The project was authorized by the Town of Edson by direction of Mr. Dawit Solomon, M.Sc., P. Eng.,
Director of Engineering of the Town.

1.2 Scope of Work

The objective of this project is to develop and review alignment alternatives for the proposed West Sanitary
Sewer Trunk Main, to determine the most cost effective alignment/servicing option, and prepare a
preliminary design for the most cost effective servicing option. Work tasks include:

e Develop 4 preliminary design alignment options and for each:
e Complete a geotechnical and environmental assessment
o |dentify Historical Resource requirements
e Identify any permit and approvals requirements

e Evaluate and recommend the preferred alignment based on feasibility, approvals/permits and cost
effectiveness

e Prepare draft preliminary engineering drawings and cost estimate for the preferred option
e Prepare a draft report summarizing the preliminary engineering phase of the project

¢ Refine the preliminary engineering drawings and cost estimate for the preferred option

e Prepare a final report summarizing the preliminary engineering phase of the project
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Background

2.1 Previous Studies

2.1.1 West Edson Area Structure Plan

The Edson West Area Structure Plan (ASP), prepared by Lovatt Planning Consultants Ltd. (Lovatt), is
currently before council for final approval. The ASP provides a framework for servicing of the west most
portion of the Town of Edson and Yellowhead County along Highway 16. The ASP indicates future land use
is primarily light industrial and commercial development with a small section of residential land east of
Rodeo Road north of Highway 16.

2.1.2 Municipal Servicing Plan Update

In 2011 AECOM completed an update to the Municipal Servicing Plan (MSP). The study identified that large
areas of the existing sewer system within the Town experience sanitary backup during heavy rainfall events,
resulting in basement backup. The MSP evaluated upgrade alternatives to address these flood risks.

XP-SWMM modeling software was used to evaluate the dry and wet weather flows for the existing and
proposed sanitary system. The existing and future sanitary system analysis was used to evaluate the 5 and
25 year, 4 hour and 24 hour rainfall events. The modeling results were used to evaluate system
performance by examining pipe capacity utilization and surcharge levels.

The following highlights the conclusions and recommendations from the study:
e The model was used to assist in identifying flood risk areas and evaluate upgrade alternatives.

e The proposed system improvements were divided into three phases; Phase 1 includes the construction of
the West Edson Sanitary Trunk Main to address surcharging within 1.0m of the ground level for the 5
year 4 hour event.

e Phase 1 upgrades included upgrades on 1 Avenue, 42 Street, 49 Avenue, 51 Street, 52 Street, 53 Street
and 70 Street.

e Alternative 1 includes upgrades to the existing West Sanitary Trunk
e Alternatives 2 and 3 involve the construction of a new trunk sewer to the existing sewer at 54 Street

e Alternative 2 includes a 375mm pipe for existing developments; Alternative 3 includes a 750mm pipe for
2025 development limit west of the Town to Rodeo Road.

A copy of the XPSWMM model for the MSP was made available and a brief review was completed to
confirm the working condition of the model. An in depth audit of the model was not completed as this is
outside the scope of the current study.

Model Calibration
The model was calibrated using rainfall and flow monitoring data and wet weather flows were estimated
within 3% and 19% of monitored flows for the June 2008 and August 2008 rainfall events.

Model Service Area and Flows

The hydraulic model incorporated the existing Town sewer drainage and future 2015 and 2025 development
areas within both the Town and County. Separate inputs were included for Areas 11 through 13 and Areas
18 through 23 representing future development within the Town and Yellowhead County, respectively. The
following information was extracted from the model.
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Existing Development Scenario (approximate peak flows values)

Model was based on the 5 year 4 hour event
The sanitary flow from the proposed 70 Street diversion 0.12 m3/s

The proposed pipe design for the new bypass trunk, to provide relief for the existing system at 70 Street
and service future development areas 11, 12 and 13, includes a 375mm diameter pipe at 0.22% grade

2025 Development Scenario (approximate peak flows values)

2025 development flows from County land Areas 21, 22 and 23 is 0.12 m%/s
2025 development flows from County land Areas 18, 19 and 20 is 0.09 m?/s
2025 development flows from Town land Area 11 is 0.01 m3/s
2025 development flows from Town land Area 12 is 0.03 m3/s
2025 development flows from Town land Area 13 is 0.04 m%/s

Model Remarks

The degree of calibration of the model is considered reasonable for evaluating system flows.

The modelled flow from the development upstream of the proposed 70 Street connection appears high
compared to anticipated flow from rational design calculations. It was noted storm sumps may be
connected to the system, however there is no way to confirm the additional inflow without further flow
monitoring.

A detailed audit of the model and confirmation of servicing areas is required to confirm the flows from 70
Street and the interaction of peak flows from each of the contributing areas as currently there is a
significant risk that the flows may be over or under predicting.

The Town has commented that they are uncertain of the accuracy of the flows calculated in the MSP and
that the future flows may be greater than identified in the previous study.

2.2 Alberta Transportation Plans — Highway 16 By-Pass

Alberta Transportation has future plans to construct a bypass from the east side of the Town that reconnects
to the existing highway between 75 Street and Rodeo Road. The schedule for construction of the by-pass is
uncertain at this time. The proposed bypass restricts opportunity to install the proposed sewer pipe along
the south side of the Highway 16 corridor. It is however anticipated that the proposed sewer will not interfere
or impact the construction of the future by-pass as long as the sewer is not installed within the lands
allocated for the bypass interchange. No alignments within these lands were considered in this study.
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2.3 Design Flows
The MSP identified two servicing alternatives with regard to design flows. These are:

Alternative 1: Provide servicing for only the proposed Town growth (Areas 11, 12 and 13) and relief at 70
Street.

Alternative 2: Provide servicing for scenario 1, plus accommodate the potential for flows from the future
County growth (Areas 18 — 23)

Preliminary design flows were developed based on the design flows outlined in the MSP and associated
XPSWMM model as well as additional calculations and analysis.

The review of the XPSWMM model identified the following concerns:
e The Town indicated that the flows identified in the MSP potentially underestimate the actual future flows

e The flow from the existing development draining to the 70 Street connection appears high relative to the
service area

e Even though the 70 Street connection is almost immediately adjacent to part of the new development
area, the model shows the peak flows occurring at separate times.

Without addressing the above concerns there is a risk of incorrect sizing of future infrastructure. Oversizing
of piping and pumping systems may result in increased capital and maintenance costs. Under-sizing the
system may result in reduction of the level of service.

Future Development Flows

A high level spreadsheet calculation of the sanitary flows from the future development areas, including both
County and Town lands was undertaken for comparison with the model flows. The calculation is included in
Appendix A. The following tables summarize the difference between spreadsheet calculations and the MSP
model flows, for both alternatives.

Table 2.1: Alternative 1 — Design Flow Comparison

Design Flows Q (L/s)

Spreadsheet Sp(rS/engSol/?);eet
Area 11 75 Street 11.6 135 11.3
Area 12 75 Street 43.5 50.6 28.9
Area 13 75 Street 60.7 70.6 40.4
75 Street 70 Street 109.8 127.7 80.4
Notes:

Spreadsheet Calculations are based on the following:

e Residential Sewage Generation Rate = 375 L/s/person

o Commercial/Industrial Sewage Generation Rate = 13600L/ha/day
e Residential I/l Rate = 0.28 L/s/ha

e Commercial/Industrial I/l Rate = 0.05 L/s/ha

e Residential Peaking Factor = 2.6 P!

e Commercial/Industrial Peaking Factor = 3.0
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Table 2.2: Alternative 2 — Design Flow Comparison

Design Flows Q (L/s)

Spreadsheet Sp(rgji;;ozfet

Area 21 Area 22 8.8 10.3 8.0

Area 22 Area 23 130.6 151.9 88.9
Area 23 Area 12 181.0 210.5 122.4
Area 20 Area 19 59.4 69.1 39.7
Area 19 Area 18 96.0 111.7 64.0
Area 18 Area 12 141.2 164.1 94.0
Area 12 75 Street 365.7 425.2 245.2
Area 11 75 Street 11.6 135 11.3
Area 13 75 Street 60.7 70.6 40.4
75 Street 70 Street 437.3 508.4 295.9

Tables 2.1 and 2.2 indicate a large discrepancy between the spreadsheet flows and the MSP model flows,
with the spreadsheet calculations indicating significantly larger sanitary flows for the future servicing areas
than those identified in the MSP. Additional background information of the future development areas is
required prior to making recommendation of which design flows are to be used.

Existing 70 Street Development

The model results show a flow of approximately 141 L/s from the development area of about 53.4 ha (45.2
ha residential; 8.2 ha commercial). This flow results in the downstream system to surcharge. As such itis
proposed to divert a portion of this flow to the new sewer trunk at 70 Street. This would result in
approximately 115 L/s being diverted to the new trunk.

For comparison a high level calculation of the expected sanitary flow from the existing 70 Street
development was also carried out using the following parameters:

Average Residential Sewage Flow = 375 L/person/day

Residential Density = 40 persons/ha

Residential Inflow/Infiltration = 0.28 L/s/ha

Residential Peaking Factor = 2.6P0! (P=population/1000)

Average Commercial Sewage Flow = 13,600 L/ha/day
Commercial Inflow/Infiltration = 0.05 L/s/ha
Commercial Peaking Factor = 3.0

The calculated peak wet weather flow from the existing development is about 36.1 L/s, compared to the
model flow of 141 L/s. The difference between the flows may be attributed to downspout connections from
residences to the sanitary sewer. Without additional background information a design flow from this
development cannot be confirmed at this time. It is recommended that additional analysis be completed
during detail design. For the purpose of the current study it was agreed with the Town that the model flows
will be used.
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Corresponding Peak Flows

As previously identified the timing of the peak flow from the future development area and existing
development, from the proposed 70 Street connection, are slightly offset from each other. The separation is
close and without supporting information it is risky to completely rule out the potential for overlap.

Table 2.3: Peak Flow Comparison

Alternative 1 Alternative 2
MSP Modified MSP Modified
Flow Flow Flow Flow
Rodeo Road to 75 Street 289 L/s 289 L/s 245 L/s 245 L/s
75 Street to 70 Street 80.4 L/s 80.4 L/s 296 L/s 296 L/s
70 Street Connection 115 L/s 115 L/s 115 L/s 115 L/s
70 Street to 54 Street 84.6 L/s 195 L/s* 299 L/s 411 L/s*

*Flow assumes coinciding peak flows from 75 Street to 70 Street and 70 Street Connection

For the purpose of this study it is recommended to proceed with the modified flows for design flow
alternatives. The preliminary design of pipe diameters and grades will be adjusted to meet elevation
constraints while maintaining the modified flow requirements. As mentioned previously, the design flows will
need to be confirmed during detailed design prior to finalizing the sizing of pipes and other infrastructure.
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3.0
Sanitary Trunk Preliminary Design Options

3.1 Alignment Alternatives

Four alignment alternatives were considered for the West End Sanitary Sewer Trunk Main. These are
described below and shown in Figures 3.1 to 3.4. The upstream point is on Rodeo Road on the West
boundary of the Town. The proposed sewer trunk connects to the existing sewer trunk on 54 Street south of
Highway 16.

3.1.1 Alignment 1 (Figure 3.1)

Horizontal Alignment

The alignment extends from Rodeo Road to 75 Street within the Highway 16 corridor along the north side of
the westbound lanes. East of 74 Street the alignment crosses to the south side of the east bound lanes,
immediately west of where the highway divides. From here, the alignment follows Highway 16 east bound
lanes to 63 Street where it turns south crossing CN rail tracks. Immediately south of the tracks the alignment
turns northeast and follows a cut line along the south boundary of the CN right-of-way. The alignment
approaches Bench Creek prior to reaching 54 Street. At this section of Bench Creek the cross section of the
creek has been widened, and possibly deepened, previously by CN to manage stormwater runoff. The
proposed alignment continues below the widened creek section before connecting into the downstream
sewer system on 54 Street.

Vertical Alignment
The vertical alignment alternatives for this route include gravity and pumped solutions that are impacted by
the depth of the downstream connection at 54 Street and the existing surface topography.

The ground elevations at Rodeo Road and 75 Street are around 935m and 918m respectively, resulting in
and overall grade is about 1.1%. However, the first 600m stretch is at a grade of 2.3% and the remaining
stretch has a grade of 0.2%. This ground profile is desirable for gravity systems as it allows for gravity
sewer flow with minimal installation depths. Conventional open cut construction methods could be used for
this section.

East of 75 Street the ground profile continues to fall for a short distance to low point at an elevation of 917m.
From here the ground rises steeply to a high point at an elevation of 925m, located immediately west of 70
Street. Gravity sewer depths along this section would be greater than 10m deep, likely requiring installation
by trenchless methods.

East of 71 Street the ground profile drops quickly, from an elevation of 925m to 911m over a distance of
approximately 300m before flattening out with some undulations, as the alignment approaches 63 Street.
From here the ground profile continues to undulate, ranging in elevation from about 909m to 912m, up to
Bench Creek immediately west of 54 Street. With the exception of the section immediately east of the high
point the proposed gravity trunk would be installed at relatively shallow depths.

The proposed sewer crossing of the wet area immediately west of 54 Street shows very shallow depths,
about 2.4m to obvert. The ground profile shown shows the water surface and not the bottom of the
ponding area. Taking into account the depth of water at this location (assumed at approximately 1.5m) there
is likely very little cover, potentially less than 1.0 to 1.5m. This would be very difficult and costly to construct
as well as having a significantly impact on habitat. Even if construction could be completed, the pipe would
most likely be significantly impacted by high rates of groundwater infiltration.
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To mitigate some of the construction and environmental risk associated with crossing the creek, an option to
construct an inverted siphon across the creek was considered. This would allow the crossing to be
constructed by directional drilling which would significantly lessen the environmental impact. However, due
to the elevation of the tie-in sewer, it would not be possible to gain sufficient head across the siphon for it to
work efficiently. This would result in significant operation and maintenance issues and is not recommended.
As an alternative to an inverted siphon, an option to install a pump station at this location was also
considered and rejected due to costs. This is discussed later in this report.

A pumped solution was considered as an alternative to a gravity sewer from 75 Street to the tie-in. This
could offer a cost effective solution as the forcemain can be installed at nominal depth, thereby reducing
excavation costs. Pumping through a forcemain also reduces the pipe size and potential for infiltration. The
pump alternative includes construction of a gravity sewer from Rodeo Road to a pump station near the low
point east of 75 Street. A new sewer pipe would also be required to convey flows from the 70 Street
diversion towards the pump station site. The pump station would convey flows through a relatively shallow
forcemain pipe from the pump station site to the downstream trunk at 54 Street; the forcemain would be
installed at minimum depth, about 3.0m to obvert. Crossing the wet area the forcemain pipe could be
installed at greater depths to reduce the potential of ground disturbance of pond bottom. Finally, the
forcemain would tie in directly to the downstream trunk at 54 Street.

The forcemain would be sized to ensure flows do not exceed a maximum flow velocity of 3.0m/s and
minimum flow of 0.9m/s to avoid potential sedimentation in the forcemain. At this preliminary phase it has
been determined that the forcemain could be designed such to avoid potential vacuum pressures that can
be experienced when pumping across a negative static head.

70 Street Connection

The proposed 70 Street connection for the gravity sewer option would consist of extending a pipe
approximately 200m from manhole N594 south to the proposed sanitary trunk near Highway 16. The
proposed pipe would be installed at minimum depths primarily by open cut construction. The 70 Street
sewer extension would require a trenchless crossing of Highway 16 prior to the connection to the new trunk
main.

The pump station option would require the diversion of the 70 Street flows west towards a proposed pump
station near 75 Street. The length of new pipe is significantly greater than for the gravity sewer,
approximately 890m. The pipe would be installed within the existing service road immediately south of the
westbound lanes up to where the undivided highway begins. From here, the pipe would be installed on the
north side of the highway corridor to the proposed pump station location near 75 Street.

Utilities

A review of existing utilities was completed to identify any potential conflicts. The general orientation of

existing utility lines has been identified on the plans. At this time as-built information, including depth of
installation, is not available. The proposed sewer is below typical installation depths of shallow utilities

therefore the risk for conflict with shallow utilities is low. In the event of a conflict occurring with existing

pipelines, the sewer design will be modified to accommodate existing utilities where possible. If such a

design is impeded by existing utilities, relocations of existing pipelines may need to be considered.

In summary, the following pipeline crossings and shared easements have been identified for sewer
Alignment 1:

e A TELUS line found in the north ditch along Hwy 16 between Range Road 180 and 75 Street shares the
same general alignment as Alignment 1.

e A 1050psi ATCO High Pressure Gas pipeline and Yellowhead Gas crossing located north of Hwy 16 on
the east side of Rodeo Road north of Hwy 16

e A Yellowhead Gas crossing found near the SE corner of ¥ Sec 18-53-17-W5 along Hwy 16.
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e A 30psi ATCO Gas distribution line running along the eastbound lanes of Hwy 16 in the north ditch right
where Hwy 16 splits off east of 74 Street. This looks to feed McPhee Construction Ltd and others on the
south side of Hwy 16.

e A Yellowhead Gas line shares the same alignment as sewer Alignment 1 from 63 Street south of the CN
tracks as it heads east to 54 Street following the cut line along the south boundary of the CN Rail right-of-
way.

3.1.2 Alignment 2 (Figure 3.2)

Horizontal Alignment

Alignment 2 starts at Rodeo Road and follows a proposed road right-of-way, within future development
Areas 11 and 12, to 75 Street. There is no existing development along this stretch with no know
encumbrances to construction. At 75 Street the alignment crosses Highway 16 then continues east along
the service road for about 400m then head south to the end of the service road then east through the south
section of private property before continuing and north east along the CN rail right-of-way and the tree farm
to 63 Street. At 63 Street the alignment turns south crossing CN rail towards the government road
allowance, along the south end of SE and SW ¥4 sections 16-53-17-5, and continues towards 54 Street
where the alignment heads north towards the tie in location.

Vertical Alignment
The vertical alignment alternatives for this route include gravity and pumped solutions that are impacted by
the depth of the downstream connection at 54 Street and the existing surface topography.

There is a significant amount of grade available from Rodeo Road to 75 Street with an overall grade is about
1.0%. However, the first 600m stretch is at a grade of 2.3%. The ground profile of the remaining stretch has
a grade of 0.2%. This ground profile is desirable for gravity systems as it allows for gravity sewer flow with
minimal installation depths. The pipe would be installed at grades of up to 1.5% before flattening out to
0.5% coming down from Rodeo Road. Approaching the low point the pipe slope decreases to 0.1 % to keep
limit cover.

East of 75 Street the ground profile continues to fall for a short distance to low point a couple hundred
meters east of 75 Street at an elevation of 917m. As the alignment heads south and east around the private
property the ground profile has a steep rise to a high point, with an elevation of 925m. The combination of
sewer depth and limited construction R/W makes large excavations for open cut construction difficult. It is
anticipated that this section will include some sections to be constructed by trenchless methods, particularly
where depth to invert of up to 14m. At these depths excavations become very wide and require large
working areas for conventional open cut methods. Cost of open cut construction at these depths become
comparable to trenchless construction.

After the high point the ground gradually falls as the alignment heads south along the service road. As the
alignment traverses the private property and along the CN right-of-way the topography has a gentle falling
slope to 63 Street. At 63 Street the terrain levels off across the CN tracks and east along the government
road allowance to 54 Street. From here, the alignment heads north on 54 Street and the ground elevation
drops across Bench Creek, then rises towards the 54 Street connection. At the Bench Creek crossing, the
ground cover is less than 1.5m. This is raises significant construction and operational risks and issues
which are discussed in later sections of this report.

The pump and forcemain option would be similar to Alignment 1 with the pump station located at the low
point east of 75 Street and a forcemain to 54 Street. The flow diversion from 70 Street requires a new pipe
constructed from 70 Street east towards the proposed lift station near 75 Street. The advantage of the pump
and forcemain option is that it mitigates the deep sewer construction over the high point and also allow the
sewer to be installed by means that mitigate construction risk associated with the Bench Creek crossing.
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70 Street Connection

The proposed 70 Street connection for the gravity sewer option would consist of extending a pipe
approximately 400m from manhole N594 south to the proposed sanitary trunk near Highway 16. The
proposed pipe would be installed at minimum depths primarily by open cut construction. The 70 Street
sewer extension would require a trenchless crossing of Highway 16. The sewer pipe would extend another
200m to the connection to the new trunk main.

The pump station option would require the diversion of the 70 Street flows west towards a proposed pump
station near 75 Street. The length of new pipe is significantly greater than for the gravity sewer,
approximately 890m. The pipe would be installed within the existing service road immediately south of the
westbound lanes up to where the undivided highway begins. From here, the pipe would be installed on the
south side of the highway corridor to the proposed pump station location near 75 Street.

Utilities
In summary, the following pipeline crossings and shared easements have been identified for sewer
Alignment 2:

e A 1050psi ATCO High Pressure Gas pipeline and Yellowhead Gas crossing located north of Hwy 16 on
the east side of Rodeo Road north of Hwy 16

e A Yellowhead Gas crossing found near the east boundary of S.W. ¥4 Sec 18-53-17-W5 north of Hwy 16.

e A 30psi ATCO Gas distribution line crossing right where Hwy 16 splits off into eastbound and westbound
lanes east of 74 Street. The sewer alignment shares the same alignment as the ATCO gas lines as it
feeds properties located in NW ¥4 8-53-17-5.

e There is a 38PE Yellowhead Gas line that shares the same alignment along the northbound side of the
CN right-of-way south of Hwy 16 eastbound lanes west of 63 Street.

e There are existing Yellowhead Gas, Conserve Oil, and TELUS lines running along the easement
between SW ¥ Sec 16-53-17-5 and NW % Sec 9-53-17-5 east of 63 Street and west of 54 Street
common to proposed sewer Alignment 2.

3.1.3 Alignment 3 (Figure 3.3)

Horizontal Alignment

The alignment extends from Rodeo Road to 75 Street within the Highway 16 corridor along the north side of
the west bound lanes. At 75 Street the alignment crosses Highway 16 and heads east along the service
road and through the private property immediately south of the highway corridor. About 300m east of 70
Street the alignment meets up with the CN rail right-of way and turns north east to parallel the rail to 63
Street. At this point the alignment separates from the rail right-of way and continues along the south side of
the east bound lanes of the highway to 57 Street where it shifts to 1 Avenue before reaching 54 Street.
Here, the alignment heads south towards the tie in point, located about 300m south of 1 Avenue.

Vertical Alignment

The vertical alignment from Rodeo Road to 63 Street is similar to Alignment 1. East of 63 Street the ground
begins to rises to a peak near 58 Street before falling again to 54 Street. In this section the gravity pipe is
up to 11-12m deep. At the creek crossing the depth of pipe is about 2.5m to invert. The depth noted is to
water surface not bottom of pond. Further investigation is required to determine the depth of the creek to
confirm actual ground cover. However, as there is an existing crossing here that ties into the connection
manhole, it is anticipated that a gravity crossing can be made at this point.

A pumping option includes the installation of a forcemain at minimum depths of about 3.0m. At the creek
crossing the forcemain could be installed at a greater depth to ensure adequate cover beneath the creek.
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70 Street Connection

The proposed 70 Street connection for the gravity sewer option would consist of extending a pipe
approximately 200m from manhole N594 south to the proposed sanitary trunk near Highway 16. The
proposed pipe would be installed at minimum depths primarily by open cut construction. The 70 Street
sewer extension would require a trenchless crossing of Highway 16 prior to the connection to the new trunk
main.

The pump station option would require the diversion of the 70 Street flows west towards a proposed pump
station near 75 Street. The length of new pipe is significantly greater than for the gravity sewer,
approximately 890m. The pipe would be installed within the existing service road immediately south of the
westbound lanes up to where the undivided highway begins. From here, the pipe would be installed on the
south side of the highway corridor to the proposed pump station location near 75 Street.

Utilities
In summary, the following pipeline crossings and shared easements have been identified for sewer
Alignment 3:

e A 1050psi ATCO High Pressure Gas pipeline and Yellowhead Gas crossing located north of Hwy 16 on
the east side of Rodeo Road north of Hwy 16

¢ A Yellowhead Gas crossing found near the SE corner of % Sec 18-53-17-W5 north of Hwy 16.

e A 30psi ATCO Gas distribution line crossing right where Hwy 16 splits off into eastbound and westbound
lanes east of 74 Street. The sewer alignment shares the same alignment as the ATCO gas lines as it
feeds properties located in NW ¥4 8-53-17-5.

¢ A Yellowhead Gas line crossing at 63 Street as sewer Alignment 3 follows the Hwy 16 eastbound lanes.

e ATCO Gas crossings at 59, 58, and 57 St along Hwy 16 eastbound lanes as Alignment 3 turns south
onto 57 Street.

e There are FORTIS and Yellowhead Gas lines running along 1Ave from 57 Street to 55 Street shared by
Alignment 3.

3.1.4 Alignment 4 (Figure 3.4)

Horizontal Alignment

The alignment extends from Rodeo Road to 74 Street within the Highway 16 corridor along the north side of
the west bound lanes. East of 74 Street the alignment crosses to the south side of the east bound lanes,
immediately west of where the highway divides. From here, the alignment follows the roadway up to 63
Street where is turns south, crossing CN Rail towards the government road allowance. The remaining
section from 63 Street to the tie in point on 54 Street is the same as described in Alignment 2.

Vertical Alignment

Alignment 4 is a hybrid of Alignments 1 and 2. East of 63 Street the alignment and profile is similar to that of
Alignment 1. East of 63 Street the alignment and profile are similar to that of Alignment 2. As with the other
alignments both pumping and gravity options were investigated for this alignment.

There is a significant amount of grade available from Rodeo Road to 75 Street with an overall grade is about
1.0%. However, the first 600m stretch is at a grade of 2.3%. The ground profile of the remaining stretch has
a grade of 0.2%. This ground profile is desirable for gravity systems as it allows for gravity sewer flow with
minimal installation depths. The pipe would be installed at grades of up to 1.5% before flattening out to
0.5% coming down from Rodeo Road. Approaching the low point the pipe slope decreases to 0.1 % to keep
limit cover.

East of 75 Street the ground continues to fall for a short distance to low point east of 75 Street. Here the
elevation is approximately 917m. As the alignment heads south and east around the private property the
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ground profile has a steep rise to a high point, with an elevation of 925m. The combination of sewer depth
and limited construction ROW makes large excavations for open cut construction difficult. It is anticipated
that this section will include some sections to be constructed by trenchless methods, particularly where
depth to invert of up to 14m. At these depths excavations become very wide excavation and require very
wide working areas for conventional open cut methods. Cost of open cut construction at these depths
become comparable to trenchless construction.

East of 71 Street the ground profile drops quickly, from an elevation of 925m to 911m over a distance of
300m then is relatively level, with some undulations, as the alignment approaches 63 Street. At 63 Street
the terrain levels off across the CN tracks and east along the government road allowance to 54 Street. As
the alignment heads north on 54 Street the ground elevation drops across Bench Creek then rises towards
the 54 Street connection. At the Bench Creek crossing the ground cover is less than 1.5m. This is raises
significant construction and operational risks and issues which are discussed in later sections of this report.

Similar to the previous alternative, pumping mitigates the deep sewer construction over the high point and
also allow the sewer to be installed by means that mitigate construction risk associated with the Bench
Creek crossing.

70 Street Connection

The proposed 70 Street connection for the gravity sewer option would consist of extending a pipe
approximately 200m from manhole N594 south to the proposed sanitary trunk near Highway 16. The
proposed pipe would be installed at minimum depths primarily by open cut construction. The 70 Street
sewer extension would require a trenchless crossing of Highway 16 prior to the connection to the new trunk
main.

The pump station option would require the diversion of the 70 Street flows west towards a proposed pump
station near 75 Street. The length of new pipe is significantly greater than for the gravity sewer,
approximately 890m. The pipe would be installed within the existing service road immediately south of the
westbound lanes up to where the undivided highway begins. From here, the pipe would be installed on the
north side of the highway corridor to the proposed pump station location near 75 Street.

Utilities
In summary, the following pipeline crossings and shared easements have been identified for sewer
Alignment 4:

e A TELUS line found in the north ditch along Hwy 16 between Range Road 180 and 75 Street shares the
same general alignment as Alignment 1.

e A 1050psi ATCO High Pressure Gas pipeline and Yellowhead Gas crossing located north of Hwy 16 on
the east side of Rodeo Road north of Hwy 16

¢ A Yellowhead Gas crossing found near the SE corner of % Sec 18-53-17-W5 north of Hwy 16.

e A 30psi ATCO Gas distribution line crossing right where Hwy 16 splits off into eastbound and westbound
lanes east of 74 Street. The sewer alignment shares the same alignment as the ATCO gas lines as it
feeds properties located in NW % 8-53-17-5.

e There are existing Yellowhead Gas, Conserve Oil, and TELUS lines running along the easement
between SW ¥4 Sec 16-53-17-5 and NW ¥ Sec 9-53-17-5 east of 63 Street and west of 54 Street
common to proposed sewer Alignment 4.
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3.2 Pump Station Design Requirements

A pump station and forcemain option was identified for each of the four alignment options. This allows for
mitigation of risk and expected high costs associated with deep sewer construction as well as providing
means to mitigate construction risk associated with the Bench Creek crossing.

The proposed pump station would be located in the vicinity of the low point near 75 Street. The forcemain
would extend from 75 Street to the downstream tie in point at 54 Street. Preliminary pump sizing was
completed for the two design flow scenarios, as described below.

Alternative 1:

1. Design flow = 200 L/s; static head = -12.00 m; pump head = 20.27 m (based on Alt 4 alignment)
2. FM size = 400 PVC SDR 26

3. Min flow in FM = 200 L/s to prevent vacuum condition

4. Initial pump selection = 2 x 52.2 kW (70 hp) (Duty + Standby)

Alternative 2:

1. Design flow = 500 L/s; static head = -12.00 m; pump head = 12.89 m (based on Alt 4 alignment)
2. FM size = 600 PVC SDR 26

3. Min flow in FM = 500 L/s to prevent vacuum condition

4. Initial pump selection = 2 x 89.5kW (120 hp) (Duty + Standby)

3.3 Other Servicing Options

Multiple Pump Stations

Options to utilize multiple pump stations were considered. However, due to the following issues, the use of
multiple pump stations would be neither feasible nor cost effective and therefore, no further consideration
was given to their use:

e Increased capital cost for constructing multiple pump stations

¢ Increased operation and maintenance processes resulting in increased annual operation and
maintenance costs

e Operational logistics, programming and reliability of multiple pump stations in series adds unnecessary
complexity

Inverted Siphon

The inverted siphon concept includes constructing a conventional gravity system to the east side of Bench
Creek. The creek crossing includes construction of an inverted siphon by directionally drilling either a single
or multiple pipes below the creek towards the tie in manhole near 54 Street. This type of system is designed
to run full and under pressure. The pressure pipe allows for installation beneath the creek at greater depths,
compared to a gravity system, which provides adequate cover from the creek bottom while still tying into the
downstream sewer system. The operation of the siphon is highly dependent on the available head to drive
flows through the siphon, which in this situation about 3m minimum is required.

The analysis for this alternative evaluated a single- and multiple-pipe siphon systems. The single pipe
siphon includes only one pipe to convey dry weather and wet weather flows. Due to the large difference
between the dry weather flow and wet weather flow rates it is not possible to select a pipe size that would
meet minimum flow velocities, to avoid sedimentation, during dry weather flow and meet the limitation in
head available for wet weather flows. Sedimentation in the pipe would result in decreased hydraulic
capacity and potential odour issues. Therefore a single pipe siphon system is not feasible.
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A multiple siphon pipe scenario was considered. This option would include a sealed gravity sewer system
with an inverted siphon crossing at Bench Creek. The gravity sewer would be sized as per typical sewer
systems. An inlet structure, located on the west bank of the creek, would divide flows between the various
siphon barrels. A multiple barrel system would convey dry weather flow through a primary barrel with
additional barrels used to convey additional wet weather flow. The analysis indicated that a 3 or 4 barrel
siphon, pipe sizes ranging from 300mm to 800mm outside diameter, is technically feasible however wet
weather flow barrels would need to be pumped out post event.

Risks identified during the analysis include:
e Requirement for pumping out the wet weather siphon barrels following wet weather events
e Requirement for interim pumping of the dry weather flow barrels until the service area is fully developed.

e Potential for sedimentation and blockages in the siphon barrels that would reduce the capacity of the
siphon system.

o Potential for septic conditions to develop resulting in odour and corrosion issues in sewerage system.
e Potential for air entrapment that would reduce the capacity of the siphon system
e Risks associated with the installation of multiple pipes in close proximity by horizontal directional drilling.

Considering the design, operational and construction risks identified above the inverted siphon design was
considered unfeasible and henceforth is not carried forward.

3.4 Methods of Construction

New trunk construction has been typically done by open cut trenching; however trenchless methods are
becoming more prevalent. Traditional open-cut pipe installation consists of excavating a trench, installation
of the pipe and bedding and backfilling the excavated material. The level of effort required is dependent on
the required depth of the pipe and the subsequent use of the surface above the pipe. Where alignments
predominantly cross farm land, the topsoil will be stripped within the pipeline and working rights-of-ways and
protected from degradation as per the requirement of the Provincial Soils Conservation Act.

Within existing developed areas it is necessary to restore the pavement surface to at least its original
condition. To minimize the surface restoration requirements, or if there are other utilities in close proximity, it
is common to use vertical trenching with workers protected by “trench boxes”.

The most common trenchless construction techniques for new trunks are Horizontal Directional Drilling
(HDD), Case Bore Augering and Pipe Jacking. HDD is conducted in three steps: the initial augering, a series
of back reamings with progressively larger sizes, and the pipe insertion. HDD is normally used with HDPE
pipe, with the HDPE pipe fused together prior to installation. HDD is only applicable to forcemain
construction. HDD Installation of gravity sewer pipe does not meet specified grade tolerances.

Case Bore Augering is a technique in which a casing pipe (usually steel) is simultaneously inserted while
forming a bore from a drive pit to a reception pit, by means of a rotating cutting head. Spoil is removed back
to the drive shaft by helical wound auger flights rotating in the steel casing. When the casing pipe is
completely installed a carrier pipe is inserted into the casing pipe that acts as external protection to the
carrier pipe. The auger machine is installed in pits excavated in to a specified length and width for placing
the boring machine on line and grade. Case Bore Augering is proposed for locations where casing is
required such as roadway or railway crossings.

Pipe Jacking consists of extracting the existing pipe into a receiving pit while inserting a new carrier pipe
from a sending pit. The spacing of the two pits is dependent on the size of the line to be replaced, the
materials of the existing and new pipe and existing bedding and backfill. This method is limited to concrete
pipe or HDPE lined concrete pipe, and thus would only be suitable for the gravity trunk sections.
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Trenchless construction would be required at major roadway crossings, railway crossing(s), and water
bodies (e.g. pond immediately west of 54 Street). Trenchless construction would, in all likelihood, be
required at local roadway crossings, pipeline crossings and creek crossings. Portions of the gravity trunk
may have to be installed using trenchless construction based on the depth of excavation.

Construction methods for water crossings will depend, in part, on the applicable environmental legislation
that is expected to govern these watercourse crossings. For the purposes of this report, construction across
these watercourses is assumed to be completed by trenchless methods. Open cut construction would
require extensive environmental approvals and it is uncertain if the approvals would be granted. The
proposed method of construction, for each alignment, is shown on the drawings. Cost estimates are based
on these proposed methods of construction.

3.5 Servicing of Future Development Areas

3.5.1 West Development Areas

A review of the proposed trunk design with regards to on servicing of the future development areas within
the Town and County lands was completed. The purpose of this review was to confirm servicing
opportunities for these lands and the most cost effective servicing strategy with regards to this servicing and
the trunk design.

Areas 11 and 12, north of Highway 16, between 75 Street and Rodeo Road, would be serviced directly by
the new sewer trunk by means of local sanitary sewers connecting to the trunk main at manhole locations.

A contour plan of the future developments Area 22 and Area 23, north of Highway 16, shows a significant
rise in the ground profile towards the western limit of the proposed development areas. As such, itis
anticipated that installation of the sanitary trunk at minimum depths up to Rodeo Road will allow for gravity
servicing of these future development areas towards the proposed trunk main connection at the Rodeo
Road on the west boundary of Area 12

Area 13 is a low lying area south of Highway 16 between 70 Street and Rodeo Road. The MSP indicates
that Area 13 is to be serviced by a lift station to the new sanitary trunk main. If the pump station servicing
option, outlined above, is chosen for the new trunk main design the pump station could be designed such
that Area 13 could be gravity fed to the new station eliminating the need for a small lift station for Area 13.
Contours show that the low lands of Area 13 are at an elevation of about 914m. Assuming minimum depth
and slopes on future sanitary services it is estimated that to service this area by gravity the wet well of the
proposed pump station would have to be lowered 2-3m. The order of magnitude cost to lower the proposed
wet well would be $150,000. Based on the size of Area 13, it is estimated that a pump station to service this
area would cost in the order of magnitude of $1.2M.

Per the MSP, the proposed servicing for the future development areas west of Rodeo Road and south of
Highway 16 (Areas 18, 19 and 20) includes a gravity sewer running west to east through each of the
development areas and connecting to the sanitary trunk main at Rodeo Road. However, while the existing
topography indicates that the overall ground profile rises up to an elevation of about 970m at the west most
point in Area 20, Area 18 includes lands at elevations as low as 928m. This elevation is lower than the
proposed invert at the upstream end of the proposed sanitary trunk, approximately 930m.

Assuming the low lands of Area 18 require servicing there are two options to achieve this. The firstis to
maintain the trunk elevations identified in the options presented in this report and pump Area 18 and the
second is to deepen the trunk sufficiently so as to enable a gravity discharge from Area 18.
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Based on the size of Area 18, it is estimated that a pump station to service this area would cost in the order
of magnitude of $1.5M. Deepening the trunk is feasible because the ground rises considerably from 75
Street to rodeo Road. Preliminary estimates show that in order to service Area 18 by gravity, some 150m of
pipe would need to be lowered by around 5m. The order of magnitude cost of this is around $750,000, which
is considerably less than the pumping alternative.

3.5.2 South Development Areas

The lands south of CN right-of-way, from 63 Street to 54 Street, are planned for future commercial/industrial
development. It would be preferred to service these future developments to the new sanitary trunk. An
accessible connection for these future lands should encourage development by lessening offsite servicing
costs. The earlier these lands are developed the sooner the Town can realize a growth in their tax base.
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