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Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd. (*AECOM”) for the benefit of the Client (“Client”) in
accordance with the agreement between AECOM and Client, including the scope of work detailed therein (the “Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):

= is subject to the scope, schedule, and other constraints and limitations in the Agreement and the qualifications
contained in the Report (the “Limitations”);

= represents AECOM’s professional judgement in light of the Limitations and industry standards for the preparation of
similar reports;

= may be based on information provided to AECOM which has not been independently verified;

= has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued,;

»  must be read as a whole and sections thereof should not be read out of such context;

= was prepared for the specific purposes described in the Report and the Agreement; and

= in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the
assumption that such conditions are uniform and not variable either geographically or over time.

AECOM shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has no
obligation to update such information. AECOM accepts no responsibility for any events or circumstances that may have
occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or geotechnical
conditions, is not responsible for any variability in such conditions, geographically or over time.

AECOM agrees that the Report represents its professional judgement as described above and that the Information has been
prepared for the specific purpose and use described in the Report and the Agreement, but AECOM makes no other
representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to the Report, the
Information or any part thereof.

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction costs or
construction schedule provided by AECOM represent AECOM's professional judgement in light of its experience and the
knowledge and information available to it at the time of preparation. Since AECOM has no control over market or economic
conditions, prices for construction labour, equipment or materials or bidding procedures, AECOM, its directors, officers and
employees are not able to, nor do they, make any representations, warranties or guarantees whatsoever, whether express or
implied, with respect to such estimates or opinions, or their variance from actual construction costs or schedules, and accept no
responsibility for any loss or damage arising therefrom or in any way related thereto. Persons relying on such estimates or
opinions do so at their own risk.

Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by governmental
reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied
upon only by Client.

AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain access to the
Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon, or
decisions or actions based on the Report or any of the Information (“improper use of the Report”), except to the extent those
parties have obtained the prior written consent of AECOM to use and rely upon the Report and the Information. Any injury, loss
or damages arising from improper use of the Report shall be borne by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report is subject
to the terms hereof.

AECOM: 2015-04-13
© 2009-2015 AECOM Canada Ltd. All Rights Reserved.
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Executive Summary

The City identified the need for a plan to guide stormwater management, to address existing drainage and allow for
the orderly development of new areas. AECOM Canada Ltd. (AECOM) was retained by the City to develop a City-
wide stormwater master plan (SWMP) to identify any current stormwater infrastructure deficiencies and constraints
and guide the implementation of stormwater system improvements. The goal of the study was to identify and
prioritize areas of concern, capital improvements, and stormwater operations costs for the City.

As part of the comprehensive SWMP, elements of the natural environment were also considered, including a
mitigation strategy for Telford Lake water quality, review of climate change impacts to stormwater management,
and the overall performance of Deer Creek.

Existing Drainage System

The City of Leduc is located within both the Whitemud Creek and Blackmud Creek watersheds. The City is
generally bisected in the north-south direction by sub-basins that convey runoff eventually west to Whitemud Creek
or east to Blackmud Creek. The current City boundary encompasses 3,568 ha. The drainage area is 4,325 ha,
which includes upstream areas that flow through the City system; 54% of the drainage area is within the Blackmud
Creek basin and 46% is in the Whitemud Creek basin.

The City operates 32 stormwater management facilities that consist of both dry and wet ponds, as well as 4
stormwater lift stations.

The minor system in Leduc is comprised of 133 km of storm sewer mains and 4,476 manholes and catch basins.
The pipes range in diameter from 2,100 mm to as small as 100 mm for gravity operated pipes and 65 mm for force
mains. The minor system in Leduc is well established in newer neighbourhoods, with extensive underground pipe
systems and CBs to receive water from the surface. Flow will typically discharge into a stormwater management
facility and then outflow at a controlled rate through the minor system to a receiving waterbody.

In older neighbourhoods, due to the difference in development standards over time, the neighbourhoods were
developed with limited or no minor system. Where there are gaps in the minor system, runoff must instead be
entirely conveyed overland by ditches and roadways. In flatter regions, such as Willow Park, this lack of minor
system can lead to increased surface ponding duration, which consequently can decrease the lifespan of the
roadways.

Design Criteria and Standards

The current standards for the stormwater management system are provided in the City of Leduc Engineering
Design Standards, November 2022, which reference the EPCOR Design and Construction Standards Volume 3
Drainage dated February 2022.

The City of Leduc Engineering Design Standards specify IDF data from the Edmonton Municipal Airport — IDF
period 1914 — 1955. Based on this design rainfall data, the minor system is to be designed to convey a 1in 5 year
rainfall event. The major (overland) drainage system is to be designed to convey/store the 1 in 100 year rainfall
event.

Allowable discharge rates for the City were estimated as part of the Blackmud/Whitemud Creek Surface Water
Management Study dated July 17, 2013. The report recommended a maximum release rate of 3.0 L/s/ha should
be adopted for future development areas discharging to both Blackmud and Whitemud Creeks. As this applies to
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all areas of the City, a discharge rate of 3.0 L/s/ha should be utilized for all new developments. Existing stormwater
management facilities, as well as areas with previously approved ASPs may discharge at the existing / approved
rate, however, opportunities for reducing peak flow discharges were assessed. Telford Lake is considered an
adequate outlet and restriction of discharge is not required.

In existing developed areas, the minor and major systems were assessed to determine locations that do not meet
the design criteria outlined in the Engineering Standards. This created a baseline for areas within the existing
development for further assessment. In locations without a defined major or minor drainage system, it was not
practical to develop drainage improvements to meet standards that would only provide minimal benefit to the public,
as there have been no reported incidents of flooding. Therefore, during the system assessment, the model was
utilized to determine the location of ponding that exceeds the standards, and then the actual risk of flooding both to
within the lot limit as well as risk to damage to property.

Hydraulic System Assessment

AECOM developed a City-wide stormwater model utilizing Infoworks ICM hydraulic modelling program. The
program allows for 1D and 2D hydraulic modelling of the minor and major system with interaction between them to
allow for an accurately visualized depiction of the function of the stormwater management system. The physical
aspects of the model were built from the City’s GIS. Field surveys were used to fill in data gaps, as well as to verify
data at critical locations.

The system assessment showed that the minor system is suitably sized for most areas of the City, with 85% of
pipes operating with little to no surcharge during a 1 in 5 year rainfall event, and only 5% of MHs are surcharged to
a level at or above ground. Local flooding is generally driven by limited capacity along select storm trunks. In
some areas the limited trunk capacity is compounded by limited inlet capacity to the storm sewer system, and
undefined major system flow pathways, which results in high levels of ponding. No properties are noted as being
vulnerable to flooding from the City’s system during this event.

During higher return period events, such as the 100 year 4 hour, the minor system is strained further in older areas
with limited major system capacity; this is most noticeable along the 50" Street main and the South Park main.
These two areas are relatively flat and have comparably poor access to creeks or major ditches, which reduces the
ability of the major system to store and convey flow. The areas contributing to the 50" Street main and the South
Park main have seen further urbanization since their installation and in general have fewer SWMFs than would
typically be installed under current design standards.

Table ES-1 summarizes the noted hydraulic deficiencies within the system and the recommended improvements.
The deficiencies and improvements are discussed in detail in Section 4.3. Improvements were split into
Recommended (R) upgrades and Considered (C) upgrades based on the feasibility of construction and benefit of
the upgrades.
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Table ES-1: Hydraulic Deficiency and Improvement Summary

Improvement
No. Community Description of Deficiency Improvement Description

R-1 Corinthia Park Minor system capacity for large Surge Pond + Inlet/Outlet Structure
rainfall events & low points in the
major system

R-2 South Park Minor system capacity of the existing |41b Street Local Sewer Upgrade
1,350 mm diameter trunk along CP
Rail

R-3 Linsford Minor system capacity of the existing |Proposed Dry Pond
1,050 mm diameter trunk along 50" | pry pond Inlet - 47 Avenue south Alley
Street Dry Pond Outlet - 51 Street

R-4 65th Ave Blocked drainage across 65" Avenue |Sparrow Drive and 65 Ave Sewer
and minor system capacity of Upgrade & New CP Rail Culvert
downstream system

R-5 Willow Park Lack of minor system drainage within |New Main along 54 Street, from 55 Ave
Willow Park to 57 Ave

R-6 Willow Park Lack of minor system drainage within |New Main along 52 Street, from 52 Ave
Willow Park to 56 Ave

R-7 Willow Park Minor system capacity of the existing |New Main along 51 Street, from 52 Ave
1,050 mm diameter trunk along 50" |to 54 Ave
Street and lack of minor system
drainage within Willow Park

R-8 Lakeside Estates Catchment area contributing to West |Lakeside Estates Swale — William
Point Lake and the capacity of the Bradbury Place to Black Gold Drive
existing 600 mm diameter sewer
along Grant MacEwan Blvd

R-9 Caledonia Park Minor system capacity along South  |Caledonia Park Swale - 37 Ave, 41
Park Drive from 43b Avenue to Black |Street to 42 Street Swale
Gold Drive.

C-1 South Park / South Minor system capacity of the existing | Twin Main along CP Rail from Rollyview

Telford 1,350 mm diameter trunk along CP  |Road to Telford Lake

Rail

C-2 50th Street / Willow Park |Minor system capacity of the existing | Twin 50 Street Sewer from 54 Avenue to
1,050 mm diameter trunk along 50" |60 Avenue, and across QEI
Street

C-3 Leduc Estates Capacity of the existing 600 mm Grant MacEwan Drive, Black Gold Drive
diameter sewer along Grant to Deer Creek & Orifice Upgrade
MacEwan Blvd

Ref: 60683843
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The Fire Hall on 50™ Street was noted to have ponding at the front entrance that would inhibit traffic during large
rainfall events. Improvement options were assessed; however, the ponding is primarily due to insufficient capacity
of the existing trunk along CP Rail, and therefore minor system upgrades provided little benefit. Therefore, it is
recommended that the risk of ponding be identified in the City’s Emergency Response Plan, and alternate
emergency access routes from the rear doors of the Fire Hall be planned should ponding depths on 50" Street
restrict access to and from the front doors.

Future System Assessment

The stormwater management system was also assessed with full build-out of the currently in development ASP
areas within the City boundary. The model was developed with major trunks and stormwater management facilities
restricting discharge rates to the downstream system based on development standards and previously accepted
rates as per the ASPs.

The main finding of the future system assessment was that based on the progression of development and
anticipated discharge locations, the existing stormwater management system is not impacted by future
development. Future development areas should continue to be designed with stormwater management facilities,
while following the restrictions as outlined in the Guidelines for Stormwater Management Facility Design within the
Primary Bird Hazard Area in the Vicinity of the Edmonton Internation Airport document.

Deer Creek Assessment

Deer Creek was assessed hydraulically and from a geomorphological perspective. Hydraulically, it is not
anticipated that the creek will spill to adjacent communities during a 100 year event.

The creek was found to have moderate to high erodibility with many debris jams present along the entire water
course especially in areas with forest cover. This has led to bank slumping and bank undercutting widespread
throughout the study area, with particular areas of concern the Creekside Ravines subdivision and the residential
properties on Ameena Drive, where significant bank undercutting and slumping close to the residential properties
was observed.

The geomorphological assessment indicated that all assessed reaches had frequent instability and downstream
reaches are widening. There is evidence from historical air photos that meander belts are being formed and
abandoned.

Implementation for improvements to Deer Creek are as follows:

= Implement a development setback from Deer Creek (as well as other named and unnamed creeks within the
boundary of the City of Leduc) based on a minimum distance for the property line from top of bank or 15 m. Ifa
more accurate setback is desired, the developer can utilize a qualified fluvial morphologist to complete a
meander belt assessment utilizing the mapping approach.

=  Multiway setbacks are recommended to be determined by a geotechnical assessment to determine the
minimum setback from the top of bank.

= Implement an erosion protection and rehabilitation plan for Deer Creek within existing development areas.
Areas with undercutting and slumping should be identified, and the areas should be repaired and/or armoured
as soon as possible to protect from further creek migration towards residential areas.

= Conduct an erosion threshold assessment to determine the critical hydraulic conditions at which erosion will
theoretically entrain bed or bank material.

Ref: 60683843 AECOM
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Telford Lake Assessment

Telford Lake was assessed to determine the concentration of chlorides within the lake, the condition of the outfalls
within the lake, sedimentation that has occurred in Telford Lake via bathymetric survey, and the discharge from the
existing snow storage site located directly north of Telford Lake.

Chloride Concentrations

The long-term chloride exposure guideline from the Canadian Water Quality Guidelines for the Protection of
Aquatic Life: Chloride fact sheet is 120 mg/L (CCME, 2011). However, this guideline is based on aquatic species
whose range does not extend to Alberta. A search of the Fisheries and Wildlife Management Information System
(FWMIS) database was conducted on June 6, 2023 to identify what aquatic species are present in Telford Lake as
well as downstream (Saunders Lake and Blackmud Creek).

It is recommended that Alberta Environment and Protected Areas be consulted about raising the chloride
guideline for Telford Lake to 598 mg/L. This corresponds to the long-term chloride exposure limits for fathead
minnow, which are shown to be present in Telford Lake and downstream locations. All sampled chloride
concentrations were below this value. The highest concentration was recorded at the weir outlet from the lake
on the west end at 180 mg/L, and the lowest concentration recorded was 110 mg/L, at the outfall downstream
of the existing snow storage facility.

Outfall Assessment

AECOM conducted a visual stormwater outfall assessment in September, 2022 of the 12 storm outfalls to Telford
Lake (including the outfall from Telford Lake discharging east). The outfalls generally provide stormwater servicing
for residential and undeveloped areas around Telford Lake. Outfalls were constructed between 1973 and 2019,
with pipe sizes ranging from 375 mm to 1350 mm in diameter, and various materials including concrete, corrugated
metal, PVC and HDPE. Based on the assessment, AECOM recommends the following specific actions for the
City’s consideration:

= Four outfalls were showing signs of advanced stages of deterioration, and it is recommended that the City
complete a geotechnical assessment to determine the extent of voiding and risk of instability to the respective
systems.

» The outfall into the old gravel pits from Lions Park on the north side of Telford Lake could not be located. It is
recommended to locate this outfall; if covered with debris or sediment deposition, it will not function as
intended.

= Two outfalls into the west bay of Telford Lake, from 46 Street were found to have sandbags. It is
recommended that it be confirmed if the sandbags are intended to function as a weir. If not, then add these
outfalls to a cleaning program.

= Review the need for hydraulic channel improvements at the outfall into the Lions Park pond. If current
vegetation conditions are determined to impact hydraulic function, add the outfall to a cleaning program.

= Perform CCTV on the 1200 mm CMP outfall into the west by of Telford Lake from 46 Street to determine the
extent of corrosion and consider relining the asset.

= Perform water quality sampling to identify the need for oil-grit separators.
= Nine outfalls are recommended to be added to a cleaning program.
=  Six outfalls are recommended to be added to a rehabilitation work program.

Ref: 60683843 AECOM
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Sedimentation Assessment

A bathymetric survey of Telford Lake was conducted in October 2023 by Challenger Geomatics to determine areas

where significant sedimentation is occurring in Telford Lake. It was determined that sediment levels in the lake may
be as much as 1.6 million m?, with an average of 0.4 m of vegetation above it. This is causing shallow water depths,
with some areas having less than 1 m depth of water.

It is recommended that dredging of the lake be undertaken as a targeted effort to support the proposed paddling
race course. There is an estimated 500,000 m? of sediment that would need to be removed to support the course,
with an estimated cost of $25 million. Preliminary engineering and environmental studies would need to be
completed, with an estimated cost of $300,000. The dredging program could be implemented over a 10 year
period, and the City-owned land at the Telford Lake outlet could be considered as an area for sediment
management.

Snow Storage Discharge to Telford Lake

The previous studies conducted by ISL Engineering were reviewed. Based on the studies, in the spring chloride
concentrations discharged from the existing snow storage facility exceed chloride concentrations, but as dilution
occurs through rainwater, the chloride concentrations drop to acceptable limits. The existing snow storage facility
discharges by gravity through a Stormceptor to Telford Lake. It is recommended to assess the feasibility of
upgrading the pond within the existing snow storage facility that can hold the meltwater and rainwater until sufficient
dilution of chlorides occurs.

Based on the high concentrations tested during spring near the existing snow storage facility, it is recommended to
conduct additional Telford Lake sampling. The program should start in Spring 2024, and throughout the season
sample at various times near the outlets to determine the chloride concentration when snow melt is at its greatest.

Stormwater Quality

The primary purpose of stormwater management facilities is to collect the runoff generated by developments and
control the outflow to the receiving watercourse to allowable discharge rates. However, a secondary purpose is to
provide water quality enhancement. Alberta Environment requires that a minimum of 80% of sediments with a
particle size of 75 pm or greater be removed from stormwater runoff.

The City should continue its current practices regarding stormwater management facility construction in new
development areas. Stormwater management facilities should be designed to retain stormwater runoff such that it
can be discharged to the downstream system at 3 L/s/ha, as per the Blackmud/Whitemud Study. The placement of
future stormwater management facilities should consider the restrictions as outlined in the Guidelines for
Stormwater Management Facility Design within the Primary Bird Hazard Area in the Vicinity of the Edmonton
Internation Airport document.

Stormceptors should be implemented at areas of existing development that do not have upstream water quality
enhancement via stormwater management facilities. Stormceptors have been recommended at 3 strategic existing
discharge locations to Telford Lake.

LID in future development areas should be implemented on an opportunistic basis during the design stages of
future communities. LID can provide stormwater management for the smaller more frequent rainfall events and
reduce sediment deposition to the downstream system. The placement of LID features should also consider the
Primary Bird Hazard Area, as some LID features can attract nesting birds.
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During rehabilitation projects in existing development areas, LID should be considered strategically as space
limitations and contributing catchment areas generally govern the application of LID. It is recommended to assess
potential locations for LID during road rehabilitation and community redevelopment projects and implement as
appropriate.

Condition Assessment

A condition assessment of the sewer infrastructure was performed to help identify critical infrastructure. The
assessment included a desktop study based on data from the City’s GIS database and the hydraulic model. The
assessment includes a risk-based approach generally based on National Association of Sewer Service Companies
(NASSCO) Pipeline Assessment Certification Program (PACP), with assets carrying the greatest risk considered to
be critical infrastructure.

Risk categories are labelled as Level 1-5, with Level 5 assets having the highest relative risk within the system. It
was found that 77% of the storm sewer assets have a Level 1 (low) rating, with less than 1% of assets at a Level 5.

The areas with the highest risk are as follows:

= the storm sewer parallel to CP Rail from approximately 43 Avenue to the Telford Lake outfall,
= the storm sewer along Grant MacEwan Boulevard from Black Gold Drive to Deer Creek, and
= The QEII crossing along Black Gold Drive north of Corinthia.

This should increase the priority the future upgrades (C-1 and C-3), as well as flag an additional upgrade for the
QEII crossing along Black Gold Drive. It is understood that upgrading the crossing under QEII is not currently
feasible. However, is recommended to re-assess whether an upgrade opportunity is available in the future.

Based on the assessment, recommendations include the following:

= Consider implementing an inspection program to obtain data on storm sewer structural and maintenance
condition, starting with the higher risk storm assets. This will help identify whether proactive repairs and/or
intervention are required, or confirm whether the asset is in reasonable condition and its likelihood of failure
rating can be lowered accordingly.

= Consider regularly updating this assessment as data is collected and information changes. This will help
continuously concentrate asset management resources on the most high risk and critical infrastructure.

= Review critical storm infrastructure against critical sanitary infrastructure, to identify any overlap between
systems and whether inspection and rehabilitation programs can be synergized.

Public Consultation
The public consultation plan has been developed in consultation with the City and will include the following:

e Development of a brochure mailer that includes general stormwater management information that could be
provided via mail or directly to residents at public events.
e Development of a website that includes more detailed information on stormwater management within the City.

The overall goal is to provide residents with easily accessible information on the stormwater management system.
It is recommended to treat the website as a living document and update with new information becomes available
that would be applicable for the website.
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Improvements and Cost Summary

Table ES-2 summarizes the proposed improvements, as well as the implementation priority. Suggested timings for
implementation are indicated below; however, the hydraulic improvements are recommended to be coordinated
with road restoration projects where possible.

The Willow Park upgrades are identified for immediate implementation to coordinate with the current

neighbourhood renewal.

For the C-1 and C-3 projects, they have been identified as having both risks to flooding and condition risks. Due to
the high costs of these projects, it has been recommended that they are included in the long term capital plan.
However, the condition of these assets should be re-reviewed on an ongoing basis. If condition is found to be
deteriorating, the timing of implementation may need to be accelerated.

Table ES-2: Proposed Implementation Plan & Cost Summary

No. Neighbourhood Description Summary Upgrade Cost to City ($)
Immediate
- Telford Lake Geotechnical Assessment of Outfalls Outfalls 298, 873, 3040 and $100,000
3507
R-5 Willow Park New Main along 54 Street, from 55 Ave to 305 m of 600 mm New Storm $699,000
57 Ave Sewer
R-6 Willow Park New Main along 52 Street, from 52 Ave to 410 m of 600 mm New Storm $1,069,000
56 Ave Sewer
R-7 Willow Park New Main along 51 Street, from 52 Ave to 235 m of 1050 mm New Storm $881,000
54 Ave Sewer
- Deer Creek Erosion Assessment of Deer Creek Site specific studies for erosion $30,000
Deer Creek Formalize standards for approvals, including |- n/a
development setbacks
Short Term (<10 years)
R-8 Lakeside Estates |Lakeside Estates Swale — William Bradbury |45 m Swale through PUL $118,000
Place to Black Gold Drive
R-9 Caledonia Caledonia Park Swale - 37 Ave, 41 Streetto |75 m Swale through PUL $87,000
42 Street Swale
D-1 Telford Lake Dredging Study Telford Lake $300,000
S-1,2,3 |Telford Lake Stormceptors George Liggins Park, South $1,300,000
Telford, South Park
Medium/Long Term Recommended Improvements (10-25 years)
R-1 Corinthia Dry Surge Pond + Inlet/Outlet Structure 1,500 m® Dry Pond and $316,000
Pond Inlets/Outlets
R-2 South Park Local Improvements (41B Street, from Black {50 m of 600 mm Storm Sewer $376,000
Gold Drive to 43b Ave) Upsizing
R-3 Linsford Proposed Dry Pond in Linsford Park School |13,000 m® Dual-use Dry Pond $4,665,000
and Inlet/Outlets
R-3 Linsford Storm Sewer Upgrade downstream of Dry 100 m of 1050 mm Storm Sewer $747,000
Pond (46 Ave, from 51 Street to 50 Street) Upsizing
Ref: 60683843 AECOM
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No. Neighbourhood Description Summary Upgrade ‘ Cost to City ($)
R-3 Linsford Back Alley Storm Sewer 270 m of 600 mm New Storm $643,000
Sewer

R-4 65th Ave Sparrow Drive and 65 Ave Sewer Upgrade & |190 m of 600 mm New Storm $871,000

New CP Rail Culvert Sewer, 30 m of 600 mm Culvert
Medium/Long Term Considered Improvements (10-25+ years)

Cc-1 South Park Twin Main along CP Rail from Rollyview 1500 m of 1350 mm Storm $10,356,000
Road to Telford Lake Sewer Twinning

C-2 50th Street/ Twin 50 Street Sewer from 54 Avenue to 60 [1400 m of 1200 mm Storm $9,191,000

Willow Park Avenue, and across QEII Sewer Twinning

C-3 Leduc Estates Grant MacEwan Storm Upgrade, Black Gold |560 m of 1050 mm Storm Sewer $4,682,000
Drive to Deer Creek & Orifice Upgrade Upsizing

TOTAL (Hydraulic & Operational Upgrades) $36,431,000

Dredging options for Telford Lake were considered. Based on the estimated sediment loading, dredging the entire
lake would cost an estimated $80-100 million. It is recommended that targeted dredging efforts be undertaken, to
include the west bay of the lake, as well as the area required support for the paddling race course proposed in the
Telford Lake Master Plan. This would involve removal of approximately 515,000 m® of sediment, which is
approximately 30% of the total lake sediment levels. The cost for a reduced program would be in the range of $25
million. If the sediment exceeds contamination guidelines and requires disposal at a landfill, the costs would be
expected to double. It is recommended that a sampling program be undertaken in advance to confirm contaminant

levels.

Finally, based on the results of the erosion assessment of Deer Creek, funds will likely be required to provide
erosion mitigation within the Creek. Prior to the study, it is difficult to quantify the required funds but it is
recommended to carry a minimum $500,000 for erosion mitigation measures.
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1. Introduction

1.1 Background

The City of Leduc (the City) is located in the Edmonton Metropolitan Area and is one of the fastest growing
communities in Alberta. The City’s 2023 population is 36,060 based on municipal census. It is located to the south
of the City of Edmonton, bordered by Leduc County and the Edmonton International Airport (EIA), and is bisected
by the Queen Elizabeth Il Highway (QE Il). The study area is shown on Figure 1.1.

The City has not experienced substantial flooding due to stormwater, however, has experienced minor flooding
occurrences. In July 2022, a localized area experienced a near 100 year, 1 hour rainfall event that caused flooding
along 54 Avenue as well as in the Corinthia neighbourhood, including an overflow of the Corinthia Dry Pond. In
many of the older development areas within the City, there is no minor drainage system, and some locations do not
have a defined major drainage path. Therefore, it is imperative to understand and identify flood risks within the
City, such that appropriate mitigation measures can be implemented.

The City identified the need for a plan to guide stormwater management, to address existing drainage and allow for
the orderly development of new areas. AECOM Canada Ltd. (AECOM) was retained by the City to develop a City-
wide stormwater master plan (SWMP) to identify any current stormwater infrastructure deficiencies and constraints
and guide the implementation of stormwater system improvements. The goal of the study is to identify and
prioritize areas of concern, capital improvements, and stormwater operations costs for the City.

To accomplish this, AECOM has utilized Infoworks stormwater modelling software to develop a 2D model of the
entire stormwater collection system, as well as completed field and desktop assessments to identify existing areas
at risk.

As part of the comprehensive SWMP, elements of the natural environment were also considered, including a
mitigation strategy for Telford Lake water quality, review of climate change impacts to stormwater management,
and the overall performance of Deer Creek.

1.2 Study Area

The study area generally consists of the area within the current City boundary, which includes 2,660 ha of existing
development and 1,665 ha of future development area for a total of 4,325 ha. The City currently operates a
stormwater management system that consists of approximately 6 kilometres (km) of culverts, 4,476 manholes,

42 km of ditches, 133 km of sewer main line, 4 storm lift stations, multiple weirs/control structures, an engineered
show storage site, the Leduc Reservoir, and 32 stormwater management facilities (SWMFs) both wet and dry.

The City is located within two distinct watersheds, the Whitemud Creek Watershed and Blackmud Creek
Watershed, both of which eventually drain to the North Saskatchewan River. The City is bisected north to south by
the division between the Whitemud and Blackmud Creek watersheds, as further described in Section 2.

The City is divided into neighborhoods which are referred to throughout this study. Figure 1.2 shows the
neighbourhood map.
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1.3 Scope of Work

The overall objective of this study was to develop the stormwater servicing concept for the City. This included a
review of the existing system and the development of a roadmap for system improvements to address any existing
system deficiencies and support future development. The scope of work included the following:

= Collect and review all relevant data for the project

= Review existing flow monitoring data and rainfall data

= Review past flooding incidents with City Operations staff

*  Field reconnaissance

» Review existing legislation, regulations, and guidelines

= Develop and calibrate 2D stormwater model using Infoworks
= Assess existing stormwater system

» Recommend existing system improvements

= Assess future stormwater system

= Intensity Duration Frequency (IDF) data comparison to EPCOR design rainfall events and sensitivity analysis
= Impact of climate change and comparison to current IDF data
= Develop Design Criteria

= Assess Willow Park Neighbourhood

= Telford Lake Water Quality Improvement Strategy

= Assess Deer Creek

= Assess Stormwater Outfall Conditions

= Review Low Impact Development (LID)

= Condition Assessment

= Identify Critical Infrastructure

= Future System Improvements

= Cost Estimates & Implementation Plan

»  Public Consultation and Communication including presentation to Council
= Develop Stormwater Master Report

1.4 Data Collection and Review

Relevant data was collected and reviewed, including existing reports, survey and topographic data, record
information and as-built data, servicing standards, and flow monitoring data.

The following data was utilized for the development of the hydraulic model:

= City of Leduc Cadastral Data, dated April 4, 2022.
= LIDAR and Contour Data dated March 2021.

= City of Leduc infrastructure GIS shapefiles including ASP outlines, bridges, land use bylaw, parcels, ponds,
service laterals, storm facilities, storm mains, storm points, streams, and street layouts.

= As-built drawings from all stormwater management facilities.

» Rainfall data from the Fire House rain gauge and Robinson rain gauge for the 2021 rainfall season.

= Leduc City rain gauge rainfall data from 2018 to 2022.

*  Flow monitoring data from 2021 rainfall season, including May 19, July 22, Aug 23, and September 22 events.
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1.4.1 Previous Studies

Relevant reports reviewed as part of the study include:

1. Blackmud/Whitemud Creek Surface Water Management Group — Blackmud/Whitemud Creek Surface
Water Management Study — July 2017 — Associated Engineering

This study included a hydrologic, hydraulic, and environmental analyses of the Blackmud and Whitemud Creek
Basins to develop a stormwater management strategy to accommodate future development within the basin. Key
information utilized from this report include:

» The recommendation for a maximum release rate of 3.0 L/s/ha within the Blackmud and Whitemud basins (with
some exceptions).

» The delineation of the Blackmud and Whitemud basin boundaries, which bisects the City of Leduc in the north-
south direction.

= Estimation of upstream area and flow rate estimate within Deer Creek during the 5 year and 100 year rainfall
events.

2. City of Leduc — Creekside Phase 1 Storm Water Management Facility Report — April 27, 2022 — V3
Companies of Canada

This report provides a description of the Creekside stormwater management facility (SWMF) design, storage and
release characteristics.

3. City of Leduc — Off-Site Storm and Water Servicing — Stormwater Storage Modeling Update — August 12,
2021 - ISL Engineering

This memo provided a description of the modelling conduced and expected performance of the expanded on-site
storage option of the Camwood development in Corinthia Park and assessed whether flow paths required
additional upgrading.

4. City of Leduc — Deer Creek 1:100 Years Floodplain Analysis in SE ¥ Sec 33-49-25-W4 — 2004 —
Challenger Engineering.

This report presents the 1:100 year floodplain of Deer Creek within the Deer Valley subdivision and includes
recommendations for development setback from the creek and maximum slope requirements.

5. City of Leduc — Biophysical Assessment Leduc West Area Structure Plan — July 2013, Bruce Thompson
& Associates Inc.

This report identified significant and sensitive environmental components within the Leduc West ASP area prior to
the development of the ASP and to make recommendations on the sustainability of the site. The report included
areas that should be set aside as Environmental reserve and provided recommendations for preserving or
enhancing ecologically significant features.

6. City of Leduc — Overland Drainage Study, November 18, 2010 — Urban Systems Ltd.

This study reviewed the overland drainage for the area shared between the City of Leduc and Leduc County on the
East side of the City that drains to Saunders Lake with the goal of identifying potential drainage and erosion issues.
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7. City of Leduc — Stormwater Management Facility Vulnerability Assessment Revised — September 2017 —
Associated Engineering.

This study included a desktop assessment that identified potential risks and impacts on the City’s stormwater
management facilities during the 100 year 24 hour rainfall event. During this study, a comprehensive investigation
of the City’s stormwater management facilities physical parameters was compiled which included design volumes,
water elevations, volumetric release rates, and inlet/outlet information. The report identified ponds that did not
meet current design criteria as well as provided conceptual improvement opportunities.

8. Indus Development Corp. — Master Drainage Plan for Leduc Residential Subdivision Scenic Acres —
December 2003 — T. Fenton Consulting Ltd.

This report included the preliminary storm drainage plan for the Scenic Acres (SW19) development area which is
now the Robinson neighbourhood. The report included runoff estimation, and provided a plan for the proposed
stormwater management facility.

9. City of Leduc — Leduc Business Park Drainage System Assessment — January 12, 2007 — Stantec

This report assessed the existing storm drainage system in the southwest portion of the Leduc Business Park. The
purpose of the study was to determine the allowable discharge rate for the proposed development in Farm Air
Stages 4 and 5. The report concluded that the storm sewer had a capacity between a 2 and 5 year return
frequency, and the existing pond had a storage capacity between a 25 and 100 year return frequency. The report
also recommended that the allowable discharge rate from the development be limited to 0.2 m3/s.

10. City of Leduc — SWMP Vulnerabilities Civic Centre Wet Pond Coupled 1D-2D Modelling — August 2018 —
Associated Engineering

The study included the development of a 2D model of the Linsford Park are within the City of Leduc to further
assess the likelihood of system flooding within these areas as a result of the 2017 Vulnerability Study.

11. City of Leduc — Telford Lake Master Plan — March 2010 — ISL Engineering and Land Services

The Telford Lake Master Plan included a strategy for the long term development and management of Telford Lake
and the lands that surround it. The report provided conceptual level development plans that were developed to
maintain five key objectives including environmental protection, multiway and trails, recreational open space and

facilities, paddling venue, and land acquisition requirements.

A 2000 m eight-lane paddling course has been included in the Master Plan, with the proposed location identified.
To accommodate this, the lake would need to be dredged to a depth of 3 m at this location.

12. City of Leduc — 2021 Snow Storage Sites Monitoring Report — Trace Associates — January 10, 2022

The study included a sampling program for the Engineered Snow Storage Site and Temporary Snow Storage Site,
measuring the chloride concentrations throughout the year upstream and downstream of the snow storage sites.

13. City of Leduc — Telford Lake Dredging and Lagoon Reclamation Preliminary Engineering Report —
Daltam Consulting — March 4, 1987

The study examined the feasibility, scheduling and costs for dredging Telford Lake. As appendices to this report, a
groundwater investigation, geological investigation and environmental considerations were included.
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1.4.2 Other References

CCME, 2011. Canadian Council of Ministers of the Environment, 2011. Canadian water quality guidelines for
the protection of aquatic life: Chloride fact sheet. In: Canadian environmental quality guidelines, 1999,
Canadian Council of Ministers of the Environment, Winnipeg.

1.4.3 Survey

McElhanney Ltd. was subcontracted to complete a survey of missing infrastructure from the City’s GIS stormwater
database. They provided survey of approximately 85 manholes and 91 culverts. This information was utilized to
update the City’s database as well as fill in any missing information regarding pipe or culvert diameter, inverts and
locations.

Figure 1.3 shows the locations that McElhanney provided survey which was updated in the City’s database.
Appendix A provides a summary of the survey data provided for the manholes. Additional culverts were added
based on a combination of a 2019 orthophoto, LIDAR data, Google Streetview, and site visits.

Surveyed cross sections of Deer Creek were completed by AECOM staff in June 2023. Additional survey at key
topographic locations throughout the City was also conducted by AECOM staff in June 2023, December 2023, and
January 2024 to confirm risk levels to properties, as discussed in Section 4.
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2. Existing Drainage System

The existing stormwater management system includes a minor system, which consists of the underground pipe
network, and the major system, comprised of the overland road drainage, major ditches, creeks, and stormwater
management facilities. Some regions of Leduc, such as large portions of the northern industrial area, do not have a
minor system and rely entirely on the ditch and culvert network. Conversely, other regions of Leduc, such as the
downtown area, lack a well-defined major system due to differing design standards at the time of development. As
part of the existing system assessment, shortcomings of the minor system, the major system, and the interface
between these two classes of systems are identified.

The following sections include a summary of the main features of the Leduc stormwater management system
including:

» Drainage Sub-Basins and System outlets.
= Stormwater Management Systems.

» Lift Stations and Forcemains.

*=  Minor Drainage System.

= Major Drainage System.

This section includes a description of the drainage features as they currently exist (2023). Assessment results and
recommendations for the stormwater management system are included in Section 4.

2.1 Sub-Basins and System Outlets

The City of Leduc is located within both the Whitemud Creek and Blackmud Creek watersheds. The City is
generally bisected in the north-south direction by sub-basins that convey runoff eventually west to Whitemud Creek
or east to Blackmud Creek. Within the City, there are 10 major outlets from the system to downstream drainage
basins, as shown on Figure 2.1.

Deer Creek, a tributary of Whitemud Creek, is the primary receiving body to the west. There is also an unnamed
southwest creek, and the unnamed creek that flows through the EIA, that are both also tributaries of Whitemud
Creek.

Telford Lake is the primary receiving body for the eastern portion of the Leduc. Telford Lake discharges east
through an unnamed creek to Saunders Lake, which outlets to Blackmud Creek. Portions of Leduc drain directly to
Saunders Lake, with the north industrial areas draining north directly to Blackmud Creek.

AECOM
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Table 2.1 provides a summary of the existing drainage basins and their area within the current City corporate limits.

Table 2.1: Existing System Drainage Basins

Basin Whitemud/Blackmud Contributing Area  Percentage of

Number Receiving Waterbody Basin (ha) Overall Area
1 Deer Creek Whitemud 658 15%

2 65" Avenue/Unnamed Creek Through EIA Whitemud 377 9%
3 Deer Creek South/Leduc Reservoir Whitemud 505 12%
4 Unnamed Southwest Creek Whitemud 443 10%
Sub-Total Whitemud 1,983 46%
5 Telford Lake Blackmud 1,217 28%
6 Saunders Lake Blackmud 602 14%
North Ditch System Blackmud 523 12%
Sub-Total Blackmud 2,342 54%
TOTAL 4,325 100%
AECOM
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2.2 Stormwater Management Facilities

The City operates 32 stormwater management facilities that consist of both dry and wet ponds. Dry ponds are
normally dry, and may have a dual-purpose for both stormwater management during wet weather conditions and
for recreation all other times. Wet ponds have a permanent pool and are dedicated stormwater management
facilities, with water levels increasing during rainfall events. During the Stormwater Management Facility
Vulnerability Assessment (Revised) Study, dated September 2017, a detailed inventory of stormwater management
facilities was conducted and is presented in that report. A summary of the facilities is shown in Table 2.2. The
existing stormwater management facilities are shown on Figure 2.2.

Through development of a system model the basin areas for each stormwater management facility were reviewed,
and three stormwater management facilities were found to have contributing areas that significantly diverged from
the listed values in the 2017 Vulnerability Assessment:

=  West Point Lake Wet Pond, also known as Leduc Estates, has a listed contributing area of 33.95 ha, but is
estimated to have a total upstream catchment area of 64.82 ha.

= Solar Cittee Wet Pond South, also known as NW Commercial #3, had a listed catchment area of 3.85 ha, but
the total upstream catchment area was estimated to be 57.6 ha, alongside additional controlled discharge from
other SWMFs.

= Solar Cittee Wet Pond North, also known as NW Commercial #2, had a listed catchment area of 2.57 ha, but
the total upstream catchment area was estimated to be 12.7 ha, and it may also receive overflow volume from
Solar Cittee Wet Pond South.

The above noted difference in contributing area has an impact on the runoff stored and discharged from the
stormwater management facilities. However, due to interconnections within the existing stormwater management
system including upstream and downstream ponds, orifices, etc.; the impact of the change in catchment area varies
between the three ponds. This assessment and resulting risks to the system is discussed in detail in Section 4.

The contributing areas for these three ponds have been updated in Table 2.2.

Table 2.2: Existing Stormwater Management Facilities

Surface Normal  High
Area Bottom  Water Water Contributing Freeboard
SWMF Name Volume (at NWL) Elevation Elevation Elevation Area Elevation
() (m) (ha) (m) (m) (m) (ha) (m)

1 Bridgeport Wet Pond 48,800 2.97 712.0 717.5 719.50 87.11 719.80
Deer Valley Wet Pond 28,386 1.04 711.2 714.2 715.70 35.79 716.30
West Haven Estates Wet Pond 37,570 0.78 715.0 717.0 718.96 32.74 719.50
(Alan Griffiths Park)

West Haven Park Wet Pond 36,485 0.67 714.5 717 719.00 25.78 719.50
(Audrey Griffiths Park)

West Point Lake Wet Pond 23,000 1.61 716.9 719.4 720.64 64.82 720.94
Woodbend 1 46,250 351 709.0 711.5 714.70 36.2 714.00
Woodbend 2 35,800 0.56 709 711.5 713.50 14.2 716.50

2 Leduc Civic Centre Wet Pond 9,910 0.88 723.29 726.03 726.95 42 .47 727.25

3 |Corinthia Dry Pond (Kinsmen 37,578 3.84 730.1 - 732.43 4.72 732.73
Park)

AECOM
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S Normal  High
Area  Bottom  Water  Water Contributing Freeboard
SWMF Name Volume (at NWL) Elevation Elevation Elevation Area Elevation
Q] (m?) (QEY (m) (m) (m) (QEY (m)
Southfork Wet Pond (McHardy 107,000 4.24 731.5 732.1 734.50 122.53 734.70
Park)

4 |Blackstone 55,730 3.33 719.12 722.0 724.40 52.5 725.00
Suntree Wet Pond 36,600 241 713.75 716.5 718.25 58.2 718.75
(J.T. Atkinson Park)

Windrose Wet Pond 55,900 3.04 719.12 721.62 723.19 57.75 724.04
(William Glanville Park)

5 |Coady Lake Wet Pond 40,628 1.93 734.87 | 736.09 | 737.62 53.1 737.92
Leduc Recreation Centre Wet 21,449 1.78 731.31 732.87 733.78 18.15 734.08
Pond
Lions Park Dry Pond 13,740 1.23 727.63 - 729.70 20.7 730.00
Robinson Wet Pond (Ruddy Park) | 54,891 3.43 739.4 742 744.0 57.4 744.60
Tribute Dry Pond (Elks 17,100 1.33 736.41 - 738.2 11.23 740.00
Community Park)

Tribute Wet Pond (Robert Dittrich | 37,669 9.85 734.4 733.6 737.9 169.11 740.00
Park)

6 Harvest Industrial Park 1 17,270 1.62 725.7 729 730.4 16.1 731.00
Harvest Industrial Park 2 3,800 0.46 725.4 729 730.38 51.3 731.00
Leduc BP 7 Wet Pond (Outlook 122,319 3.96 716.5 719 723 100.54 723.50
Park)

Leduc BP Stage 3 Wet Pond 40,000 243 720.0 722.1 722.9 52.95 723.20
Telford Industrial Park Wet Pond 32,750 2.46 727.55 729.15 731.1 42.27 731.45

7 Leduc BP #1 Wet Pond 28,061 1.63 715.5 718.5 719.75 28.02 720.00
Leduc BP #2 Dry Pond 20,000 1.24 719 - 7215 32.42 721.90
Leduc BP Stage 4A Wet Pond 40,500 3.45 721 723.5 725 72.76 725.30
Leduc BP Stage 5A Wet Pond 40,833 3.52 722.3 725 726.3 28.75 726.55
Saurabh Park Wet Pond 47,910 2.64 713.05 714.5 717.5 45.78 718.00
NW Commercial #1 Dry Pond 16,900 0.94 720.2 - 723 43.3 723.35
Solar Cittee Wet Pond South 8,339 0.86 719.9 720 721.85 57.6 722.03
(NW Commercial #2)

Solar Cittee Wet Pond North 1,910 0.27 720.92 721 722.13 12.7 722.50
(NW Commercial #3)

Note: a “ — " in the NWL elevation indicates the facility is a dry pond and therefore the normal water level is considered at the
bottom of the facility.
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2.3 Lift Stations & Forcemains

The City operates 4 stormwater lift stations as follows:
» Blackstone Lift Station
= OQutlook Park Lift Station

*  Woodbend Lift Station
= Civic Centre (Alexandra) Lift Station

Table 2.3 and Table 2.4 summarize the design information for the lift stations and their associated forcemains,

which can both be seen in Figure 2.3. Note that the Blackstone and Woodbend lift stations are temporary and are
to be removed upon completion of their respective development.

Table 2.3: Existing Lift Station Summary

Lift Station Name
)

Location Description

G

Pump Capacity

Descriptions

G

Blackstone Pond Outlet Outlet to the northwest of 118 L/sat3.79m| 722.51 722.0 Discharge is
(Temporary) Blackstone SWMF downstream of SWMF
orifice
Outlook Park Lift Station |Lift station between 200 L/s 719.3 719.0
constructed Outlook Park
SWMF and natural wetland
to the north
Woodbend Lift Station Outlet to the northeast of 92 L/s 713.3 711.5 Discharges to
Woodbend SWMF secondary Woodbend
SWMF
Civic Centre (Alexandra) Lift station to the higher 100 L/s 726.0 725.0 Flow recirculation
Lift Station (Temporary) elevation south pond at the between upper and
Civic Centre lower ponds
Leduc Business Park Future Lift station to Telford TBD — Future Lift Station
Proposed Lift Station Lake

Table 2.4: Existing Forcemain Summary

Forcemain
No. Lift Station Discharge Location Diameter Length  Material
Q] Q] Q] (mm) (m) Q]
1 Blackstone Pond Outlet Outfall ditch to West Creek 300 9 PVC
2 Outlook Park Lift Station Northern Natural Wetland 2x500 131 PVC
3 Woodbend Lift Station Outfall Ditch to Deer Creek 300 53 HDPE
4 Civic Centre (Alexandra) Lift Station South Pond 200 106 PVC
5 Leduc Business Park Proposed lift Telford Lake TBD - Future Forcemain

Station

RPT-2024-08-30-Leduc SWMP-Final-60683843.Docx
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2.4 Minor Drainage System

The minor drainage system is defined as the underground piped storm sewer system. The minor system in Leduc
is comprised of 133 km of storm sewer mains and 4,476 manholes (MHs) and catch basins (CBs). The pipes range
in diameter from 2,100 mm to as small as 100 mm for gravity operated pipes and 65 mm for force mains. The
minor system in Leduc is well established in newer neighbourhoods, with extensive underground pipe systems and
CBs to receive water from the surface. Flow will typically discharge into a SWMF and then outflow at a controlled
rate through the minor system to a receiving waterbody, such as Deer Creek or Telford Lake, as detailed in Section
2.1.

In older neighbourhoods, due to the difference in development standards over time, the neighbourhoods were
developed with limited or no minor systems. The existing minor drainage system is shown on Figure 2.4. Where
there are gaps in the minor system, runoff must instead be entirely conveyed overland by ditches and roadways. In
flatter regions, such as Willow Park, this lack of minor system can lead to increased surface ponding duration,
which consequently can decrease the lifespan of the roadways.

AECOM
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2.5 Major Drainage System

The major drainage system includes overland flow including roadways, ditches and creeks. In Leduc, the major
overland flow routes are comprised primarily of creeks in the west and ditches in the east. An overview of the
major overland drainage routes can be seen in Figure 2.5.

West of QEII, the primary overland drainage route is Deer Creek. Deer Creek flows into the City from the south,
collecting flow from Southfork, passing through the Leduc Golf and Country Club, and entering the Leduc
Reservoir. Flow is controlled at the reservoir by a weir at the north end. Deer Creek flows north and west through
existing development north of 50 Avenue. Northwest of Deer Valley, the creek flows through undeveloped land,
and crosses 65 Avenue with a bridge crossing. North of 65 Avenue (City limits) Deer Creek continues to flow
northwest through the EIA and Leduc County before merging with Whitemud Creek near Highway 19.

An unnamed southwest creek collects flow from Suntree, Blackstone, and Windrose. This creek merges with
Whitemud Creek west of the City near Highway 39. This overland flow path will also be crucial for the future
development of Brightwell and Banks of Crystal Creek.

Overland drainage from the northern industrial areas tends to flow north via ditches alongside QEIl or using the
existing roadway ditch and culvert system throughout the industrial district. These flows discharge into existing
ditches to the north of Airport Road, and flow north, eventually entering Blackmud Creek. Regions along the
eastern section of the City, from Outlook Park south to Telford Industrial Park, flow to the east along existing major
drainage channels towards Saunders Lake.

Areas around and to the south of Telford Lake utilize existing ditches and culverts to flow into Telford Lake, which
outlets through a weir controlled structure into an unnamed creek that discharges east into Saunders Lake.

AECOM
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3. Design Criteria and Standards

3.1 Development Staging and Land Use

The current City boundary encompasses 3,568 ha. Within the City boundary, there is a mixture of existing
residential, commercial, industrial, and institutional development and undeveloped area. The neighborhoods range
from fully developed, fully developed with opportunity for infill development, partially developed with additional area
to be developed in the near future, and undeveloped future communities.

Table 3.1 provides the existing and full development land use within the current City Boundary and the percent
imperviousness used for the assessment. The stormwater management system will be assessed in the existing
development condition and the fully developed condition. Note that in Table 3.1, Urban Services areas for existing
development primarily include municipal spaces, government buildings, and stormwater management facilities.
Although some schools are zoned under either Urban Services or Green Space, they have been separated out into
Institutional for the purposes of this study. The roadways number listed includes the entire roadway right of way, as
zoning boundaries only extend to the property line and is estimated for ASPs, which generally only include
proposed arterial roadways at this time.

Table 3.1: Development Staging and Land Use

Percent Impervious

Land Use Existing Development Full Development
¢) (ha) (ha) (%)

Single Family Residential 650 1,032 55

Multi-Family/High Density Residential 59 94 65

Commercial 196 303 70 (neighbourhood)

90 (large commercial)

Industrial 586 1,190 60

Institutional 62 98 10 (green spaces)
100 (other, inc. buildings)

Urban Services 93 220 10 (green spaces)
100 (other, inc. buildings)

Undeveloped 1,812 62 10

Recreational/Green Space 340 467 10

Roadways 527 859 100

Total 4,325 4,325
3.2 Current Level of Service Standards

The current standards pertaining to the stormwater management system are summarized below, as provided in the
City of Leduc Engineering Design Standards, November 2022, which reference the EPCOR Design and
Construction Standards Volume 3 Drainage dated February 2022.

The minor system will be designed to convey the 5 year rainfall event. Minor system design criteria include:

= Sewers are to be designed such that they have sufficient capacity to convey the 5 year rainfall event without
surcharge.

= Catch basin inlet designed with a maximum ponding depth of 150 mm, with no flooding to private property.

AECOM
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» Roadways designed such that there is no curb overtopping. Collector roads should be designed such that there
is the width of 1 lane remaining for vehicle travel. Arterial roads should be designed with 1 lane each direction
remaining for vehicle travel.

The major (overland) drainage system will be designed to convey/store the 100 year rainfall event. Major system
design criteria include:

= Sewers will be allowed to surcharge during the 100 year rainfall event utilizing roadways and major system
drainage paths to convey the surcharged stormwater.

= Ponds will be designed to store excess stormwater relieving discharge to the downstream system. Ponds
should be assessed for the 100 year (4 and 24 hour), as well as the 1978 event, or a rainfall depth of 120 mm
over the contributing catchment to the pond.

=  Pond drawdown should occur as follows:
o Storage for the 5 year event available within 24 hours
o Storage for the 25 year event available within 48 hours
o 90% of the drawdown to the normal water level to occur within 96 hours.

= Depth of flow on roadways shall be less than 300 mm, with a freeboard to adjacent buildings of 300 mm where
possible (minimum of 150 mm).

= Depth of flow not to exceed 150 mm above the crown of the roadway.

These criteria are recommended to apply to any future development. For upgrades to the existing system,
achieving these criteria may not be feasible, and tolerances are recommended to be considered as discussed in
Section 3.6.

3.3 Rainfall Events

The City of Leduc Engineering Design Standards, November 2022, replaces the rainfall Intensity Duration
Frequency (IDF) data in the February 2022 EPCOR Design and Construction Standards with IDF data from the
Edmonton Municipal Airport — IDF period 1914 — 1955.

Section 4.7.1 Includes a comparison of the current City of Leduc Standard rainfall events to the various events that
EPCOR has utilized in recent years. As seen in Section 4.7.1, the 2022 EPCOR IDF is relatively similar to the
current City of Leduc standard with the 100 year 24 hour rainfall depth within 1% total rainfall depth, and the 100
year 4 hour peak intensity within 7% (8.8 mm/hour higher than current Leduc standard). It is recommended to
utilize the EPCOR IDF data for the system analysis and recommended system improvements. The 2022 EPCOR
event is slightly more conservative than the current Leduc standards, and is based on data from 11 rain gauges
throughout Edmonton with data from a period of 1984 to 2020. Table 3.2 and Table 3.3 show the recommended
intensity and IDF parameters, respectively.
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Table 3.2: Recommended IDF Data — Intensity Table — EPCOR Drainage Standards February 2022

Minutes ‘ Hours 2yr 5yr 10 yr 25yr 50 yr 100 yr 200 yr
5 0.083 67.84 91.53 109.85 135 155.14 178.49 204.34
10 0.167 449.99 69.66 85.06 105.86 122.13 141.26 163.92
15 0.25 40.29 57.01 70.2 87.96 101.8 118.2 138.24
20 0.333 34.09 48.65 60.18 75.74 87.89 102.34 120.32
25 0.417 29.75 42.68 52.93 66.8 71.7 90.68 107
30 0.5 26.52 38.17 47.41 59.95 69.88 81.7 96.68
35 0.583 24 34.62 43.05 54.52 63.66 74.56 88.41
40 0.667 21.99 31.76 39.51 50.09 58.59 68.71 81.63
45 0.75 20.33 29.4 36.57 46.41 54.36 63.83 75.93
50 0.833 18.93 27.4 34.09 43.29 50.77 59.69 71.09
55 0.917 17.75 25.69 31.96 40.61 47.69 56.12 66.91
60 1 16.72 24.21 30.12 38.28 45.01 53.02 63.25
120 2 10.28 14.86 18.4 23.44 27.82 33.03 39.6
180 3 7.68 11.07 13.65 17.38 20.76 24.75 29.73
240 4 6.23 8.96 11 14 16.8 20.09 24.17
360 6 4.64 6.63 8.09 10.29 12.43 14.93 17.97
720 12 2.78 3.94 4.76 6.04 7.38 8.93 10.76
1440 24 1.67 2.34 2.79 3.53 4.36 5.32 6.41

Table 3.3: Recommended IDF Data — IDF Parameters — EPCOR Drainage Standards February 2022

IDF Parameters

Rate = a*(t+c)P

Parameters 25 yr 50 yr 100 yr
a(tin min) 370.26 587.05 798.4 1044.56 1145.99 1290.08 1554.16
b -0.74 -0.76 -0.78 -0.78 -0.77 -0.75 -0.75
¢ (min) 4.83 6.56 7.83 8.70 8.63 8.76 9.73

The system will be assessed during the 5 year and 100 year rainfall events, to compare both the minor and major
system performance to the Design Standards.

Both the 4 hour Chicago distribution and 24 hour Huff distribution will be evaluated. The 4 hour duration events
have a higher peak rainfall intensity, and often govern conveyance system designs. The 24 hour duration events
have a higher rainfall volumes, and often govern storage systems.

3.4 Discharge Rates

Discharge rates for the City of Leduc were estimated as part of the Blackmud/Whitemud Creek Surface Water
Management Study dated July 17, 2013. The report recommended a maximum release rate of 3.0 L/s/ha should
be adopted for future development areas discharging to both Blackmud and Whitemud Creeks. As this applies to
all areas of the City, a discharge rate of 3.0 L/s/ha should be utilized for new developments where legacy discharge
rates have not been previously accepted by the City.
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The City currently operates a number of stormwater management facilities, that attenuate the peak flows
discharged to the downstream system. The SWMFs have been designed with unit discharge rates that vary from
0.5 L/s/hato 15.3 L/s/ha, including some SWMFs that are discharged without orifice restriction. In addition, the
stormwater from the downtown area conveyed through the culverts crossing the QElII is discharged unrestricted to
the downstream system. It is assumed that existing development is grandfathered in, however, opportunities for
reducing the peak flow discharges will be assessed. Telford Lake is considered an adequate outlet and restriction
of discharge is not required.

Some neighborhoods within the City have previously accepted Area Structure Plans (APSs) for future
neighborhoods with discharge rates greater than 3 L/s/ha. Table 3.4 summarizes the previously accepted rates
which should be maintained and were included in the model.

Table 3.4: Future ASP Accepted Discharge Rates

Allowable Contributing Peak Discharge
Discharge Rate Catchment Area Rate
((WSLEY) (ha) (L/s)
65" Avenue 3 196.5 590 Assumed 3.0 L/s/ha allowable
discharge rate
Banks of Crystal 3 114.2 343 Assumed 3.0 L/s/ha allowable
Creek discharge rate
Blackstone 35 454 159 Calculated release rate from 2014
Stantec Neighbourhood Design
Report
Brightwell 3 66.5 200 Assumed 3.0 L/s/ha allowable
discharge rate
Deer Valley / 3 14.2 42 Assumed 3.0 L/s/ha allowable
Creekside discharge rate
East Telford Lake 3 398.3 1195 Assumed 3.0 L/s/ha allowable
discharge rate
Eaton & Emery 3 65.7 197 Assumed 3.0 L/s/ha allowable

discharge rate

Grayson 1.9 49.7 94 1.9 L/s/ha as per flow rate for Deer
Valley (from 2023 Arcadis NW33
Neighbourhood Design Brief)

Harvest Industrial 3 94.1 282 Assumed 3.0 L/s/ha allowable

Park discharge rate

Lakeside 3 55.0 165 Assumed 3.0 L/s/ha allowable
discharge rate

North Leduc 3 135.4 406 Assumed 3.0 L/s/ha allowable

Industrial Park discharge rate

Robinson 3 317 95 Assumed 3.0 L/s/ha allowable
discharge rate

Sawridge Business 3 235 71 Assumed 3.0 L/s/ha allowable

Park discharge rate

Rollyview 3 65.4 196 3.0 L/s/ha allowable discharge rate

as per 2024 Rollyview ASP
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Allowable Contributing Peak Discharge
Discharge Rate Catchment Area Rate
(WSLEY) (GEY) (L/s)
Southeast Leduc 3 66.7 200 Assumed 3.0 L/s/ha allowable
discharge rate
Southfork 3 84.9 255 Assumed 3.0 L/s/ha allowable
discharge rate
Suntree 3 0.9 3 Assumed 3.0 L/s/ha allowable
discharge rate
West Area (South and 3 191.7 575 Assumed 3.0 L/s/ha allowable
Central) discharge rate

3.5 Other Design Criteria

The following additional design criteria were applied to the stormwater management system:

=  Minimum pipe diameter of 300 mm. Catch basin lead minimum diameter of 250 mm.

* Manning’s n:
0 0.013 for Polyvinyl Chloride (PVC), concrete, and other new smooth walled pipes
0 0.024 for Corrugated Steel Pipe (CSP) pipes and culverts
0 0.013 for roadway and other impervious surfaces
0 0.04 for vegetated and other pervious areas

= Stormwater full flow velocity to be within 0.9-1.0 m/s. A minimum pipe velocity of 0.6 m/s should be maintained
during a 1:5 year rainfall event.

= Generally, a maximum velocity of 3.0 m/s should be maintained, however, this can be exceeded with
engineering control of scour.

= Catchbasin inlet spacing a maximum of 150 m.

= For pipes that service greater than 30 ha, the pipe capacity is to be designed for the calculated peak flow rate
multiplied by 1.25.

=  SWMF drawdown of 90% of total storage above NWL within 96 hours.

=  SWMFs should be designed with an overflow that guides runoff to ditches and away from property.

=  Where possible, stormwater management systems should be designed to utilize gravity. Lift stations should be
avoided and only utilized when a gravity option is unavailable. Lift stations require City approval prior to
construction.

= Stormwater management facilities should be designed with a minimum freeboard of 0.3 m.

= A stormwater management report with City approval is required for all new and redevelopment.

3.6 Cost/Benefit & Tolerance

In existing developed areas, the minor and major systems were assessed based on the criteria in the above-
described section to determine locations that do not meet the design criteria. This creates a baseline for areas
within the existing development for further assessment. In locations without a defined major or minor drainage
system, it may not be practical to develop drainage improvements to meet standards that would only provide
minimal benefit to the public, as there have been no reported incidents of flooding. In addition, with a retrofit
design, it may be more practical to increase the level of service of the minor system where the major system cannot
be feasibly improved, and vice versa.
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Therefore, during the system assessment, the model was utilized to determine the location of ponding that exceeds
the standards, and then the actual risk of flooding both to within the lot limit as well as risk to damage to property.
This was accomplished by identifying the depth of ponding, with the following categories:

= Lessthan 0.15m
= 0.15mto0.3m

= 0.3mto0.5m

= 05mtol0Om

= Greaterthan 1.0 m

The areas of surface ponding were identified based on the modelling results and include all land use areas within
the City. As the risk of property damage is low within areas such as parks and roadways, the assessment was
refined to determine the risk of flooding with the following definitions:

= Lots with flooding: includes all lots where the extent of ponding reached to within the property line with
a depth of greater than 0.15 m.

* Flooding to property: includes all lots where the extent of ponding reaches the actual home/business as
outlined by the City’s GIS layer, to a depth of greater than 0.15 m.

Properties that were identified to have simulated high water levels near homes were field surveyed to confirm the
ground elevation at both the property line and the building outline. This approach was used to confirm ground
elevations in the model compared to modelled hydraulic grade lines (ponding elevations) to confirm the simulated
risk to property.

Proposed upgrades were identified to address flood risks, as detailed in Section 4.3. Each upgrade was assessed
to determine the number of properties that are at risk of flooding, and the consequence of that risk. For example,
an institutional development such as a hospital or a school would be considered as a higher priority upgrade than a
single family residential lot. Upgrades were re-reviewed based on the cost-benefit and may not be recommended
for implementation should the cost of upgrades provides limited benefit (high cost to benefit ratio).

Time of inundation was considered when proposing upgrades. Areas which flood and do not have a drainage
outlet, or where flooding draws down over an extended period of time will require an upgrade. If areas are
identified to have ponding in exceedance of the design standards, and the exceedance is for a short period of time
and draw down with the rainfall event or shortly thereafter, the upgrade priority may be reduced.

Each upgrade was assessed for feasibility and timing with other projects. For example, if a community is planned
for rehabilitation, this would provide an appropriate timeline for improvements that have lower priority.

3.7 Review of Relevant Legislation and Regulations

Stormwater systems are governed through various legislation. Table 3.5 and Table 3.6 include a summary of the
pertinent Provincial and Federal legislation, respectively.
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Table 3.5 Summary of Provincial Permitting Legislation

Name

Environmental
Protection and
Enhancement Act
and Regulations

Summary

The Environmental Protection and Enhancement Act is the primary act in
Alberta through which regulatory requirements for air, water, land, and
biodiversity are managed. The Act supports and promotes the protection,
enhancement and wise use of the environment by designating proposed
activities for which an approval or registration is required. The Act and its
regulations provide the legislative framework for all approved municipal
waterworks and wastewater systems in Alberta. The Act regulates the
construction and operation of designated municipal wastewater systems,
along with municipal waterworks and storm drainage systems.

Project Applicability

Potential — for any
waterworks, wastewater,
and storm drainage
system.

Water Act, Water
(Ministerial)
Regulation, and
Codes of Practice

The Water Act manages Alberta’s water resources. The Act governs activities
affecting waterbodies in Alberta (including wetlands and watercourses). The
Act is applicable when a shoreline, surface water, and/or groundwater
resource may be affected. An approval under the Water Act is required to
alter flow levels of water; change the location of water; change the direction
of water flow, cause the siltation of water; cause erosion of bed or shore of
any waterbody; or any effect on the aquatic environment (in drainages,
watercourses and wetlands). In addition, the Act covers dam and canal
safety.

If any flow of water is
altered, building a dam,
crossing or affecting a
water body, and
discharge of water.

Public Lands Act

The intent of the Public Lands Act is to govern lands that are designated as
public land. It does not include privately owned land, National Parks, First
Nations reserve, or Provincial Parks. Under the Act, the Crown can claim
ownership of the bed and shore of permanent and naturally occurring bodies
of water, rivers, stream, watercourses, and lakes.

If infrastructure will be
located on Crown land

Historical
Resources Act

The intent of the Historical Resources Act is to preserve and study historic
resources (archaeological, historic and paleontological sites and features)
within Alberta.

If excavation will occur.

Weed Control Act
and Weed Control
Regulation

The Weed Control Act protects stakeholders from economic and invasive
losses caused by weeds. Some weed species exhibit extreme growth habits,
which can have consequences for line of sight at intersections, wildlife control
along roadways, culvert and outfall maintenance, agricultural production,
livestock forage quality, and many others. The Act prescribes activities that
must be undertaken should a noxious or restricted weed be encountered.
Each Municipality is responsible for enforcing the Act.

If there may be spread or
introduction of weeds.

Soil Conservation
Act

The Soil Conservation Act describes the requirement for landholder to
prevent soil loss or deterioration from taking place or stop loss or
deterioration from continuing.

If soil loss may occur.

Wildlife Act and
Wildlife Regulation

AEP administers the Wildlife Act, which influences and controls human
activities that may have adverse effects on wildlife or wildlife habitats on both
Crown and privately-owned land. Section 36(1) of the Wildlife Act states that
a person shall not willfully molest, disturb or destroy a house, nest or den of
prescribed wildlife or beaver dam in prescribed areas and prescribed times.
This applies to nests and dens of endangered wildlife, migratory birds,
snakes (except prairie rattlesnakes), bats, and prairie rattlesnake
hibernacula. Additionally, Section 36(1) also applies to beaver dens on land
that is not privately owned as well as houses, nests, and dens of all wildlife in
a wildlife sanctuary and nests of game birds in game bird sanctuaries.

If a wildlife house, nest,
or den could be affected.

RPT-2024-08-30-Leduc SWMP-Final-60683843.Docx
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Table 3.6: Summary of Federal Legislation

NETg [
Species at Risk Act

Summary

The Species At Risk Act (SARA) contains several prohibitions to protect
species listed on Schedule 1 of SARA. Under Sections 32 and 33 of SARA, it
is an offence to:
= kill, harm, harass, capture or take an individual of a species listed as
extirpated, endangered or threatened under SARA
= possess, collect, buy, sell or trade an individual (or any part or
derivative of such an individual) of a species listed as extirpated,
endangered or threatened under SARA
= damage or destroy the residence of one or more individuals of a
listed endangered, threatened or extirpated species if a recovery
strategy has recommended its reintroduction into the wild in Canada
SARA also contains provisions that prohibit the destruction of any part of the
critical habitat of listed aquatic species (Section 58(1)). Critical habitat is:
= the habitat necessary for the survival or recovery of the species
= identified and described in the recovery strategy or action plan for
that species

Project Applicability
If species at risk are
present.

Migratory Birds
Convention Act,
1994 and Migratory
Birds Regulations,
2022

The Migratory Birds Convention Act, 1994 (MBCA) aims to protect migratory
birds, their nests, and their eggs. Birds protected by the MBCA include
waterfowl (such as ducks, geese, and swans), insectivorous birds (such as
wrens, robins, shrikes, and woodpeckers), and some nongame birds (such as
herons and gulls). The MBCA is applicable to all lands and waterbodies in
Canada and applies to all activities associated with organizations, industries,
and individuals.

To protect migratory birds, the MBCA provides general nesting periods based
on geographic location. The general nesting period covers the majority of
species covered under the MBCA, however, it may not be accurate for
species that can breed at any time during optimal conditions (e.g., crossbill
species), or species that may nest earlier or later. It is important to note that
this period may not include those nesting periods for species not covered
under the MBCA but are covered under Alberta’s Wildlife Act (see below).

If work occurs within the

migratory bird breeding
season or nests could
be affected.

Fisheries Act

The Fisheries Act provides a legal basis for conserving and protecting fish and
fish habitat. The fish and fish habitat protection provisions of the Fisheries Act
provide a holistic approach to conserving and protecting fish and fish habitat,
supported by policies and programs that provide for the long-term
sustainability of freshwater and marine resources. The fish and fish habitat
protection provisions of the Fisheries Act include:
= a prohibition against causing the death of fish, by means other than
fishing (Section 34.4)
= a prohibition against causing the harmful alteration, disruption or
destruction (HADD) of fish habitat (Section 35)
= aframework of considerations to guide the Minister’s decision-
making functions (Section 34.1)
=  ministerial powers to ensure the free passage of fish or the protection
of fish or fish habitat with respect to existing obstructions (Section
34.3)
Fisheries and Oceans Canada (DFO) has developed Measures to Protect
Fish and Fish Habitat (Government of Canada 2021a) for compliance with the
fish and fish habitat protection provisions of the Fisheries Act by incorporating
measures to avoid:
= causing the death of fish
= harmful alteration, disruption or destruction (HADD) of fish habitat in
the work, undertaking or activity

If harmful alteration,

disruption, or destruction

of fish habitat could
occur.
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Name

Canadian Navigable
Waters Act

Summary

The Canadian Navigable Waters Act (CNWA) protects the public right to travel
on navigable waters in Canada. It applies to all waters that the public may use
for travel or transport, whether or not the water is on the list of scheduled
waters of the CNWA.

As per the CNWA, navigable water means a body of water, including a canal
or any other body of water created or altered as a result of the construction of
any work, that is used by vessels, in full or in part, for any part of the year as a
means of transport or travel for commercial or recreational purposes, or as a
means of transport or travel for Indigenous peoples of Canada exercising
rights recognized and affirmed by section 35 of the Constitution Act, 1982.
The definition of navigable water does not include artificial irrigation channels
or drainage ditches.

The CNWA includes protections for navigation on all navigable waters in
Canada. Scheduled navigable waters are listed on a Schedule to the CNWA
so that any works in those waterways that may interfere with navigation can
receive extra oversight.

Project Applicability

Potential — if public
navigation of a water
body could be affected.
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4. Hydraulic System Assessment
4.1 Model Development

4.1.1 Field Survey and GIS Update

GIS data was provided by the City of Leduc in 2022. In order to supplement missing data for several important
sections of storm sewer, survey data was collected by McElhanney in August 2022. This survey data was used to
update missing parameters such as pipe inverts and diameters. The data updated to reflect surveyed elevations
and sizes was flagged as such in the updated GIS files. Other sections of the storm system were updated by
interpolating pipe profiles and using listed pipe grades when available.

Manhole rim elevations were taken from the GIS or as-built drawings if available, or obtained from surface LIDAR if
no data was provided.

Culverts were initially added to the GIS using a combination of a 2021 Orthophoto, Google Streetview, and site
visits conducted by AECOM staff. During model calibration, regions with simulated trapped flow were further
investigated and additional culverts were added. The majority of these culverts were not surveyed, and the invert
elevations were estimated from the LIiDAR data. Approximately 400 culverts were added across the City, and while
it is not anticipated that this is a conclusive set, during calibration it was found that there was no significant artificial
flow detention that would have suggested key culverts missing from the model.

4.1.2 Model Parameters and Calibration

AECOM developed a City-wide stormwater model utilizing Infoworks ICM hydraulic modelling program. The
program allows for 1D and 2D hydraulic modelling of the minor and major system with interaction between them to
allow for an accurately visualized depiction of the function of the stormwater management system.

As part of the study, the 1D model was developed and calibrated utilizing rainfall events and flow monitoring data
from 2021 for the minor system. The 2D model was then developed and calibrated utilizing a flooding event that
occurred in July 2022.

Detailed model calibration parameters and the calibration procedures and results are provided in Appendix B.

4.2 Existing System Hydraulic Analysis

The following sections summarize the existing system hydraulic analysis and subsequent system deficiencies and
recommended improvements for the existing stormwater management system.

In general, Sections 4.2.1 to 4.2.3 provide an overall look at the performance of the minor and major stormwater
systems to develop a baseline of flooding extents, ponding depths, surcharging manholes, and pipes that are
overutilized within the entire system. This assessment includes all system components but is utilized to determine
the overall benefit the proposed upgrades are making on the system.

Section 4.3 looks specifically at system deficiencies causing lots and properties to be at risk within specific
neighborhoods; and the proposed system improvements (if recommended) to mitigate the ponding.

Section 10 provides cost estimates and the resulting cost-benefit based on the benefitting lots and properties for
each of the proposed upgrades.

AECOM
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4.2.1 Minor System Analysis

The minor drainage system was evaluated to determine the system performance during both the 5 year and 100
year rainfall events. The minor system was evaluated based on the following parameters:

» Pipe Capacity: Used to identify locations where pipe flow exceeds the pipe capacity
» Hydraulic Grade Line: Used to identify potential surcharge and flooding locations

The pipe capacity utilization was calculated by taking the ratio of peak flow in the pipe to the theoretical Manning’s
full pipe flow. Figures 4.1, 4.3, and 4.4 show color coding of the pipe capacity utilization. The capacity utilization
was categorized into three ratings as follows.

= Blue: Peak flow to Manning’s capacity ratio is less than 1.2
* Yellow: Peak flow to Manning’s capacity ratio is between 1.2 and 2.0
= Red: Peak flow to Manning’s capacity ratio is greater than 2.0

The magnitude of surcharging in the storm sewer was identified by the hydraulic grade line (HGL) elevation.
Figures 4.6, 4.8, and 4.9 show color coding of the manhole surcharging levels. The surcharging is categorized into
the following criteria:

=  Green: HGL depth greater than 1 m below ground.
= Orange: HGL depth within 1 m of ground elevation
* Red: HGL depth above ground elevation

Table 4.1 summarizes the minor system assessment as a percentage of pipes and manholes that fall into each of
these categories.

The assessment was conducted to provide an overall depiction of the performance of the stormwater system to
provide a baseline for the benefit of the proposed system improvements. Some pipes that are shown as
overutilized or manholes with high HGL are caused by restrictions from SWMFs or downstream segments, and
when the downstream system regains capacity is available the system will flow at higher rates than would normally
be present.

Table 4.1: Existing Minor Drainage System Assessment

5 Year 4 Hour 5 Year 24 Hour 100 Year 4 Hour 100 Year 24 hour
Description No. % No. % No. % No. %
Pipes Utilization Ratio 0 — 1.2 3817 85.0 4249 94.6 2928 65.2 3992 88.8
Pipes Utilization Ratio 1.2 -2 415 9.2 72 1.6 1012 225 255 5.7
Pipes Utilization Ratio >2 261 5.8 172 3.8 553 12.3 246 5.5
HGL Depth >2.5 1025 25.3 1360 33.6 384 9.5 930 23.0
HGL Depth25m—-1m 2386 58.9 2471 61.0 1248 30.8 2302 56.9
HGL Depth <1 m 437 10.8 125 3.1 1185 29.3 503 12.4
HGL Above Ground 200 4.9 92 2.3 1228 30.4 312 7.7
AECOM
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The minor system is suitably sized for most regions of the City, with 85% of pipes having a capacity utilization rate
below 1.2 in the 5 year 4 hour rainfall event, and only 5% of MHs have a HGL above ground. Local flooding is
generally driven by high hydraulic grade lines along specific mains, which in some areas also combines with limited
inlet capacity and major system flow pathways to result in high levels of ponding. For areas with high HGLs during
the 5 year 4 hour event the ponding is still typically minor, with no properties noted as being vulnerable to flooding
from the City’s system during this event.

During higher return period events, such as the 100 year 4 hour, the minor system is strained further in older areas
with limited major system capacity; this is most noticeable along the 50" Street main and the South Park main.
These two areas are relatively flat and have comparably poor access to creeks or major ditches, which reduces the
ability of the major system to store and convey flow. They have also seen further urbanization since their
installation and in general have fewer SWMFs than would typically be installed under current design standards.

Section 4.3 discusses the hydraulic deficiencies and proposed improvements.

AECOM
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4.2.2 Major System Analysis — Surface Flooding

For the City of Leduc, the 100 year 4 hour event is generally the governing event for surface flooding, with the
exception of a few locations that are governed by large volumes in the stormwater management facilities during the
100 year 24 hour rainfall event (discussed in Section 4.2.3).

Figure 4.2 through Figure 4.4 show the results of the major drainage system assessment including the surface
flooding for the 100 year 4 hour rainfall event. Results for the 5 year, 4 hour and 24 hour, as well as the 100 year
24 hour events are included in Appendix C.

Many locations within the model show surface ponding; however, it does not present a risk to property. Instances
of ponding caused by hydraulic deficiencies were investigated and are discussed in Section 4.3.

AECOM
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4.2.3 Major System Analysis — Stormwater Management Facilities

The SWMFs were assessed for both the 100 year 4 hour and 24 hour rainfall events. Generally, the 100 year 24
hour is the governing event for the SWMFs because of the higher rainfall volume that occurs in the longer duration
event. In Leduc, many SWMFs were governed by the high intensity of the 100 year 4 hour event which resulted in
higher water surface levels including Deer Valley, Leduc Business Park Stage 5A, and the Civic Centre Wet Pond.
Figures 4.2 through 4.4 show the modelling results for the 100 year 4 hour event. Appendix C shows results for all
modelled rainfall events.

The water surface elevations of each SWMF are provided in Table 4.2, with water surface elevations that exceed
the design high water level highlighted in yellow, and water surface elevations that exceed the freeboard elevation
highlighted in red.

The SWMFs identified as having HGLs above the designed Freeboard elevation are listed below, along with a
description of the cause of this result.

=  West Point Lake:

o0 There is limited capacity in the sewer system downstream of West Point Lake due to a combination of
hydraulic constraints in the storm sewer flowing north along Grant MacEwan Blvd and an undersized
control orifice at the SWMF outlet. More developed area appears to drain to this SWMF than had been
assumed in previous studies.

= |educ Civic Centre:

o0 This SWMF is undersized relative to the contributing area. The downstream storm main going North along
50th Street is also undersized, which further increases water levels in the downstream pipe system and
Civic Centre pond.

= | educ Business Park #1 & Saurabh Park:

0 The increased high water level is due to higher imperviousness within the catchment area during the
modelling process than current development, as the pond is surrounded by Industrial or Large Commercial
zoned lots, despite several large contributing lots being undeveloped or primarily grassed, which effectively
makes the current loading to these ponds in the model equivalent to the ultimate design conditions. The
outlet conditions are also heavily impacted by the Airport Road crossing to the east of Saurabh Park; the
existing crossing has an invert above Saurabh Park’s NWL, compared to the ultimate buildout pipe at a
much lower elevation. This outlet condition results in reduced outflow and higher water levels in Saurabh
Park SMWEF, which also increases the water level upstream at Leduc Business Park #1. Effectively, the
results shown for these two ponds are based on loading equivalent to the ultimate buildout imperviousness,
but with the existing downstream infrastructure that is not capable of handling the ultimate loading
condition. When modelled using the ultimate buildout conditions, including the upgraded outlet of Saurabh
Park, the HWL was reduced to below the design HWL in both ponds. So, while these two ponds each have
listed high water levels greater than the listed freeboard elevations, they were not listed as requiring
improvements.

=  Solar Cittee North:

0 This pond is significantly undersized relative to its contribution area, as well as receiving some inflow from
the already overloaded Solar Cittee South pond.

=  Solar Cittee South:

o0 This pond is significantly undersized relative to its contribution area. Its inlet is a 1500 mm concrete pipe
and outlets via a 284 mm orifice, despite its limited storage capacity of 8,339 m3. As a result this pond is
anticipated to consistently flood during major events,

In general, many of the ponds that have a high water level between the designed high water level and the
freeboard elevation are within a few centimeters of the designed high water level. Therefore, the difference is likely
due to the model simulation compared to how it was designed, and are not of concern.
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The discharge rates for the stormwater management facilities range from 0.53 to 15.3 L/s/ha. Notably high
discharge rates include:

= |educ Civic Center:

0 Maximum calculated discharge rate of 8.83 L/s/ha is due to the pond stage being well above the design

HWL and the outlet not being orifice controlled. Discharge is limited by the downstream storm main
capacity.
= Coady Lake:

0 Maximum calculated discharge rate of 8.83 L/s/ha as the pond is not orifice controlled, meaning there is a

higher discharge rate at this location during the 100 year events.
* Lions Park:

0 Maximum calculated discharge rate of 15.32 L/s/ha as it is not orifice controlled and has a relatively small
catchment area. This pond discharges directly to Telford Lake, which is an adequate receiving waterbody,

and will mitigate the peak flow rates.
» Leduc Stage 5A:

0 Maximum calculated discharge rate of 10.78 L/s/ha as this pond is not orifice controlled. This SWMF
discharges to other downstream facilities, including Leduc Stage 4A.

While discharge rates from these ponds are high, they are not causing issues downstream and have been
previously accepted. Therefore, improvements are not recommended at this time.
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Table 4.2: Existing Stormwater Management Facility Results

Existing System —100 Year 4 Hour Existing System —100 Year 24 Hour
Event Event

Normal Top of Listed
Water Design High Freeboard Contributing Discharge Discharge Discharge Discharge
SWMF Name Elevation  Water Elevation Elevation
(m)
Bridgeport Wet Pond 48,800 717.50 719.50 7%)?/.e8rf$2\?vr)m 87.11 719.36 0.47 5.40 719.58 0.516 5.92
Deer Valley Wet Pond 28,386 714.20 715.70 716.30 35.79 715.72 0.04 1.12 715.70 0.04 1.12
West Haven Estates Wet Pond (Alan Griffiths Park) 37,570 717.00 718.96 719.50 32.74 718.77 0.22 6.72 718.90 0.22 6.72
1 West Haven Park Wet Pond (Audrey Griffiths Park) 36,485 717.00 719.00 719.50 25.78 718.77 0.12 4.65 718.91 0.12 4.65
West Point Lake Wet Pond 23,000 719.40 720.64 720.94 64.82 0.20 3.12 - 0.21 3.18
Woodbend 1 35,800 711.50 713.50 714.00 65.67 713.54 0.09 1.40 713.61 0.09 1.40
Woodbend 2 12,750 714.00 716.00 716.50 65.67 715.14 0.21 3.20 714.97 0.18 2.74
2 Leduc Civic Centre Wet Pond 9,910 726.03 726.95 727.25 42 .47 - 0.4 9.42 - 0.38 8.83
Corinthia Dry Pond (Kinsmen Park) 37,578 - 732.43 732.73 115.7 732.05 0.40 3.46 731.82 0.37 3.20
3 Southfork Wet Pond (McHardy Park) 107,000 732.10 734.50 734.70 122.53 734.10 0.09 0.73 734.40 0.13 1.06
Blackstone 55,730 - 724.40 725.00 65.97 722.96 0.12 1.82 723.44 0.12 1.82
4 Suntree Wet Pond (J.T. Atkinson Park) 36,600 716.50 718.25 718.75 58.2 717.93 0.02 0.34 718.25 0.02 0.34
Windrose Wet Pond (William Glanville Park) 55,900 721.62 723.19 724.04 57.75 723.23 0.22 3.81 723.44 0.24 4.16
Coady Lake Wet Pond 40,628 736.09 737.62 737.92 53.1 737.24 0.41 7.72 737.39 0.48 9.04
Leduc Recreation Centre Wet Pond 21,449 732.87 733.78 734.08 18.15 733.38 0.08 4.41 733.41 0.09 4.96
Lions Park 13,740 - 729.70 730.00 32.63 729.34 0.41 12.57 729.64 0.48 15.32
> Robinson Wet Pond (Ruddy Park) 54,891 742.00 744.00 744.60 57.4 742.88 0.04 0.70 743.16 0.04 0.70
Tribute Dry Pond (Elks Community Park) 17,100 - 738.20 740.00 11.23 737.46 0 S 737.53 0 S
Tribute Wet Pond (Robert Dittrich Park) 37,669 736.60 739.50 740.00 169.11 738.18 0.29 1.71 738.34 0.29 1.71
Harvest Industrial Park 1 17,270 729.00 730.40 731.00 60.07 730.31 0.30 5.04 730.46 0.14 2.33
Harvest Industrial Park 2 3,800 729.00 730.38 731.00 75.99 730.32 0.03 0.39 730.47 0.04 0.53
6 Leduc BP 7 Wet Pond (Outlook Park) 122,319 719.00 723.00 723.50 100.54 720.97 0.2 1.99 721.86 0.2 1.99
Leduc BP Stage 3 Wet Pond 40,000 722.10 722.90 723.80 52.95 723.18 0.10 1.89 723.29 0.10 1.89
Telford Industrial Park Wet Pond 32,750 729.15 731.10 731.45 42.27 730.70 0.18 4.26 730.87 0.21 497
Leduc BP #1 Wet Pond 28,061 718.50 719.75 720.00 28.02 ﬁ 0.12 4.28 ﬁ 0.12 4.28
Leduc BP #2 Dry Pond 20,000 - 721.40 721.90 32.42 721.80 Rk - 721.84 Sl -
Leduc BP Stage 4A Wet Pond 40,500 723.50 725.00 725.30 72.76 724.70 0.39 5.29 725.31 0.49 6.73
Leduc BP Stage 5A Wet Pond 40,833 725.00 726.30 726.55 28.75 725.56 0.31 10.61 725.57 0.31 10.78
! Saurabh Park Wet Pond 47,910 714.50 717.50 718.00 45.78 0.22 472 0.22 4.74
NW Commercial #1 16,900 i 723.00 723.35 22.5 0.06 2.67 722.32 0.06 2.67
Solar Cittee Wet Pond North (NW Commercial #2) 1,910 720.92 721.02 722.50 12.7 ke - ke -
Solar Cittee Wet Pond South (NW Commercial #3) 8,339 718.03 721.83 722.03 57.6 ke - ke -
* Yellow highlighting indicates HWL above the designed high water level but within the freeboard, red highlighting indicates HWL above top of freeboard.
** Tribute Dry ponds providing 100% storage, and therefore no discharge rate back to Campbell Road
*** | educ BP #2 Dry Pond outflows via ditch and a meaningful discharge rate could not be determined
**+* Solar Cittee Wet Ponds (NW Commercial #2 & #3) outflow via ditch and emergency berm and a meaningful discharge rate could not be determined
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4.3 Existing System Hydraulic Deficiencies and Improvements

This section provides a discussion on the system deficiencies observed based on the hydraulic performance of the
major and minor stormwater collection systems, as well as the associated proposed system improvements.

In general, it was found that most deficiencies for the conveyance system (minor underground piped system and
major overland ditch and culvert system) were during the 4 hour rainfall events, which have higher peak flow rates
due to the high intensity of the rainfall. Deficiencies related to stormwater management facilities were noted in both
4 hour and 24 hour rainfall events, as in some cases the minor system was causing a backup of water, and in some
cases the volume during the 24 hour rainfall event exceeded the storage capacity. Figures 4.2 through 4.4 show
the existing system ponding during the 100 year 4 hour rainfall event. Appendix C shows the results figures of all
modelled rainfall events.

System deficiencies and improvements were addressed by area and are summarized in the following sub-sections.
Figure 4.5 shows a schematic representation of the proposed improvements.

43.1 South Park/Caledonia

South Park has several areas where the simulated surface ponding exceeds depth requirements and reaches
adjacent lots. The surface ponding areas are primarily caused by capacity limitations in the downstream trunk
system, namely the 1,350 mm storm trunk that flows north to Telford Lake along the CP Rail tracks and the east
edge of 46 Street. This storm trunk was found to have insufficient capacity to convey the 5 year peak flow rate.
This trunk has an average slope of approximately 0.39%, which equates to a full flow capacity of approximately
3.38 m¥/s, which is less than the modelled peak flow rate during both the 5 year 4 hour rainfall event (4.26 m?/s)
and 100 year 4 hour rainfall event (4.75 m®/s). Due to the lack of a major drainage system in this area, all
stormwater must pass through the minor drainage system. An estimation of potential maximum flowrate for the 100
year 4 hour rainfall was performed for this section of storm main, and with increased pipe capacity the simulated
flowrates is over 8 m%/s, indicating the 100 year 4 hour rainfall event flowrate is severely limited by the available
pipe capacity.

An additional area along South Park Drive at Black Gold Drive is showing ponding with risk to adjacent properties.
The ponding is caused by insufficient pipe capacity in the segment along South Park Drive from 43b Avenue to
Black Gold Drive.

4311 South Park/Caledonia Improvements

To alleviate the flooding, increased capacity is required along the CP Rail sewer, labelled as C-1 on Figure 4.5.
This could be accomplished by upgrading the storm trunk from Rollyview Road (HWY 623) along CP Rail and north
along 46 Street to the outlet at Telford Lake. The proposed future upgrade includes twinning the existing main,
although upsizing to increase capacity would also provide relief upstream. The approximate length of upgrade is
1,500 m. The decision to twin vs. replace will depend on the condition of the existing trunk and space availability
for twinning within the City’s right of way.

However, due to the extent of the required upgrade, constraints and high costs, it is assumed that if completed, it
would be completed in the long term scenario and is recommended as a potential future upgrade (Upgrade C-1).
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As an alternate to the proposed improvement C-1, smaller strategic improvements within South Park were
considered; however none of the options were found to be effective solutions:

= Construction of berms along Rollyview Road between the CP rail tracks and approximately 44 Street. The goal
of the berms would be to contain the ponding observed on Rollyview Road within the roadway preventing
encroachment on the properties to the north. The required berm height would be 1.25 m for 250 to 450 m
length along Rollyview Road, depending on the desired extents of protection. The preliminary assessment
indicated a berm at this location would be effective at containing water in the road right of way; however, it
would trap water at the back of lots to the north.

» Instead of a berm, construction of an oversized ditch was considered on the north side of Rollyview Road along
the existing path that would temporarily store stormwater until capacity of the downstream sewer is available. A
preliminary assessment showed a 1 m deep, 300 m long ditch filed up quickly in a rainfall event and provided
minimal benefit to alleviating surface ponding.

= An overflow relief pond within Railroad Park adjacent to the sewer adjacent to CP Rail was evaluated. The
pond would surcharge during large rainfall events and hold stormwater until capacity in the sewer adjacent to
CP Rail. A 4 mdeep pond was assessed, with a storage volume of approximately 18,000 m3. The inlet would
be designed as an overflow which would convey water to the pond during larger stormwater events (> 2 year),
and the outlet would be configured with a flap gate that would prevent backflow into the pond when surcharged.
Similar to the storage ditch, this proposed pond filled up quickly during the rainfall event and did not provide
sufficient surge relief to the trunk sewer.

To address local surface ponding issues, two small upgrades are recommended:

= Construction of a swale from the corner of 41 Street and 37 Avenue (In Caldeonia Park) that would convey
ponded surface water to 42 Street. The swale would be approximately 70 m in length. This upgrade was found
to be effective at reducing surface ponding and corresponding risk to properties in the local area, and is
recommended as upgrade R-9.

= A small capacity upgrade is recommended on 41b Street connecting the laterals from 43b Avenue to Black
Gold Drive (Upgrade R-2). The proposed upgrade includes upsizing the existing 375 mm pipe to 600 mm. The
length of upgrade is 50 m.

4.31.2 South Park/Caledonia Improvements Assessment

Table 4.3 shows the locations within South Park that are exceeding 300 mm of surface ponding on the roadway
and identifies structure with modelled HWL near the structure during the 100 year 4 hour rainfall event.

Table 4.3: South Park/Caledonia Surface Ponding Assessment

Max Depth — Est. Structure Max Depth — Est. Structure Max Depth — Est. Structure

Ex. Sys near HWL — R-Impr. near HWL — C-lmpr. near HWL —
Location Description ()] Ex. Sys ()] R-Impr. C-lmpr.
Along the CP Rail line, from 0.52 2 0.52 2 0.39 0
43 Avenue to 41 Avenue
Along Rollyview Rd between 0.51 7 0.51 7 0.51 3
50 Street and 42 Street
41B Street 0.81 1 0.74 0 0.74
41 Street and 37 Avenue 1.00 8 0.77 2 0.77
Various other locations including 0.55 2 0.55 2 0.55
42 Avenue and 44 Street
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4.3.2 Fire Hall — Alexandra Park

There is surface system ponding at the Fire Hall adjacent to 50 Street north of Black Gold Drive, as shown on the
South Park callout on Figure 4.4. Ponding is occurring near the Fire Hall and Leduc Community Hospital along 50
Street and into the lot reaching the building footprint of Fire Hall. Ponding depths along the road in front of the Fire
Hall reach depths of 0.6 m, which could impede emergency vehicle access. This is caused primarily by the
downstream main trunk adjacent to the CP rail tracks being over capacity, resulting in a high HGL that limits
discharge from this section of the stormwater system.

4321 Fire Hall Improvements

To alleviate the ponding near the Fire Hall, upsizing the existing storm sewer (existing diameters ranging from 450
to 900 mm, increasing as it goes downstream) to a 1,350 mm diameter pipe would be required for 480 m in length
from just north of Corinthia Drive to 42 Avenue, then east along 42 Avenue connecting to the main trunk adjacent to
the CP Rail tracks.

4.3.2.2 Fire Hall Improvements Assessment

Table 4.4 shows the hydraulic assessment for the proposed upgrade near the Fire Hall.

Table 4.4: Fire Hall Surface Ponding Assessment

Est. Max Depth Est. Est.
Max Depth| Structure - Structure Max Depth  Structure
— Ex. Sys |near HWL — R-Impr. near HWL — —C-Impr. near HWL —
Location Description ()] Ex. Sys ()] R-Impr. (m) C-Impr.
Along 50 Street adjacent to the Leduc 0.62 0 0.50 0 0.50 0
Community Hospital and fire hall (south of 42
Avenue)

As seen in Table 4.4, the proposed improvement mostly provides a benefit of reducing the flooding depth along
50 Street and the access to the fire hall. It is also noted that the proposed upgrade is highly dependant on the
implementation of the proposed South Park improvement C-1. If improvement C-1 was not completed, the
effectiveness is significantly reduced. Therefore, this hydraulic upgrade is not recommended. It is recommended
that the risk of ponding be identified in the City’s Emergency Response Plan, and alternate emergency access
routes from the rear doors of the Fire Hall be planned should ponding depths on 50 Street restrict access to and
from the front doors.

4.3.3 Alexandra Park / Linsford Park

The Alexandra Park / Linsford Park and adjacent area has two deficiencies that are generally caused by high
surcharge levels in the minor system. One area is north of Linsford Park School, and the other is near George
Liggins Park in Alexandra Park. Water levels in the Civic Centre Storm Pond were identified as exceeding the
design freeboard elevation, however this high water level is generally contained to the pond and park area. The
Civic Centre Storm Pond is not anticipated to put any homes at risk directly, therefore upgrades were not
recommended for this SWMF. The surface ponding in Alexandra Park and Linsford Park are shown on Figure 4.3
on the Alexandra/Linsford Park callout.

4.3.3.1 Linsford Park School Deficiency

The storm sewers north of Linsford Park School drain east towards the 50 Street trunk sewer which does not have
sufficient capacity to convey peak flow rates. The 50 Street sewer has a Manning’s capacity that varies with the
pipe slope and diameters; however, the 1050 mm pipe between 47 Avenue and 52 Avenue has an average slope
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of approximately 0.10%, and therefore an estimated Manning’s capacity of 0.86 m®s. The estimated peak flow
rates in this sewer are 0.98 m/s during the 5 year 4 hour rainfall event, and 1.35 m®/s during the 100 year 4 hour
rainfall event. In addition, some locations were found to have insufficient inlet capacity.

4.3.3.2 Linsford Park School Improvement

To alleviate ponding north of Linsford Park School, it was determined that storage is the most effective solution.
There are two potential options for storage.

The first option is the construction of a dry pond in the northern section of the Linsford Park School sports field. To
convey the stormwater to the pond an additional 600 mm storm line through the alley south of 47 Avenue is
proposed which will also help mitigate ponding on 52 Street and 51 Street. The approximate length of this upgrade
is 270 m. The proposed pipe is from 52 Street along 47 Avenue, connecting to the proposed dry pond, which would
be regraded to allow for a deeper inlet structure at the pond. The proposed dry pond would have a storage of
approximately 13,000 m®. Based on an estimated active storage depth of 1.5 m, the area of the pond would be
11,000 m?. Additional piping around the pond to tie back into the existing sewers would be required, at an
estimated length of 100 m. The proposed improvement is shown on Figure 4.5 as Upgrade R-3, and the improved
hydraulic assessment results are shown on Figure 4.8.

The second option includes underground storage within the vicinity of Linsford Park School. An underground vault
could provide additional storage. Similarly, oversized superpipes could provide some relief, however a 3 m
diameter oversized pipe would require a length of 1,900 m to provide equivalent storage to the dry pond, which was
not considered practical at this stage.

4.3.3.3 George Liggins Park Deficiency

The dry pond in George Liggins Park adjacent to 47 Street and the upstream sewer system drains directly to
Telford Lake via a channel to the east of 46 Street at approximately 48 Avenue. There 4 outlets from various
sewers within the City’s minor system that directly discharge to the channel which is causing the hydraulic grade
line within the channel to rise and contribute to ponding issues in George Liggins Park and the upstream sewer
system to the west.

The capacity of the existing twin 600 mm diameter sewer on 47 Avenue that discharges to the channel has a slope
of 0.67% and a resulting Manning’s capacity of 1.0 m%/s. The estimated peak flow rates in this sewer are 2.10 m%/s
during the 100 year 4 hour rainfall event, and 0.79 m®/s during the 5 year 4 hour rainfall event. The remaining
upstream portion of the sewer to the west of 47 Steet is also comprised of twin 600 mm diameter pipes, but with a
flatter slope and estimated Manning’s capacity of 0.36 m®/s combined.

4334 George Liggins Park Improvement

The upstream storm system is undersized to convey peak flow rates resulting in ponding around George Liggins
park. To reduce the ponding at 47 Avenue, approximately 280 m of sewer upgrade, including 140 m of previously
twinned pipes, would need increased hydraulic capacity via upsizing or additional twinning.

Improvements to the system downstream of George Liggins Park by twinning/upsizing the outlet to Telford Lake
were investigated and found to reduce the hydraulic grade line and ponding by up to 0.15 m. Upgrading the
existing twin mains are anticipated to have significant constructability issues, as the existing pipes have less than
0.6 m of cover in some areas and the corridor is already congested with a sanitary trunk and other infrastructure.
Sewer upgrades in this area were assessed but provided very limited relief and no reduction to homes at risk.

The ponding within George Liggins Park is highly dependant on the hydraulic grade line within the channel outlet to
Telford Lake, which is governed by a combination of the water level of the lake, inflows to the inlet channel, and
storm system to the west of the outfall. To reduce ponding elevations in George Liggins Park and the surrounding
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lots, the sewer system would need to be isolated from dependency on the water level within Telford Lake, which
would require significant upgrades in an area with limited cover that restricts the potential pipe diameter in an
already crowded utilities corridor. As no flooding issues in the area have recently been reported and upgrades are
considered costly relative to the provided relief.

Upgrades near George Liggins Park were not recommended due to the high cost and minimal anticipated benefit.
As shown in Table 4.11, 3 structures were found to have elevations near that of the modelled HWL and the area
should be noted as a location with higher ponding risk during large rainfall events.

4.3.35 Civic Centre Deficiency

As shown in Table 4.2, the Civic Centre Ponds are anticipated to be at risk of exceeding the designed freeboard
elevation by approximately 0.75 m during the 100 year 4 hour event. The maximum HGL in the pond was
determined to be 728.04 m during the 100 year 4 hour rainfall event, compared to the design freeboard elevation of
727.25 m.

A topographic survey was conducted surrounding the Civic Centre, which indicated that the HGL was not a risk to
the adjacent structures and the pond is not anticipated to spill. The survey indicated that the lowest building
elevation adjacent to the pond is at 728.63 m, and the LIDAR indicates that the spill elevation for the berm surround
the pond is 728.15 m. Therefore, no upgrades were considered at the Civic Centre pond.

4.3.3.6 Alexandra Park / Linsford Park Improvements Assessment

Table 4.5 summarizes the locations within the Alexandra/Linsford Park area that are exceeding 300 mm of surface
ponding on the roadway and identifies the number of structures estimated to be near the HWL during the 100 year
4 hour rainfall event.

Table 4.5: Alexandra Park / Linsford Park Surface Ponding Assessment

Est.
Est. Max Depth Est. Max  Structure
Max Depth  Structure - Structure  Depth — |near HWL
—Ex.Sys near HWL —  R-Impr. near HWL — C-Impr. -
Location Description ()] Ex. Sys ()] R-Impr. ()] C-lmpr.
Along 52 Street from 45 Avenue to 47 0.60 4 0.54 2 0.54 2
Avenue (Linsford)
Along 47 Avenue and 46 Avenue, west of 51 0.69 10 0.54 2 0.54 2
Street (Linsford)
Along 47 Avenue, between 49 Street and 47 0.42 2 0.38 2 0.38 2
Street (George Liggins)
Along 47 Street, north of 47 Avenue to 49 0.69 1 0.33 1 0.33 1
Avenue (George Liggins)

434 Willow Park

Existing system ponding within Willow Park is shown on the Willow Park callout on Figure 4.3. Willow Park
currently discharges to two locations. The west half drains towards two culverts that cross QEII at approximately
67 Avenue. The east half generally drains to 50 Street. There is a small swale through Edward Wolfe Park, with a
culvert connection back to 52 Street South of 55 Avenue within Willow Park, there is neither a minor nor major
stormwater system.
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In general, drainage issues within Willow Park are caused by a lack of minor system causing ponding at isolated
low areas, the capacity of the sewer on the west side of Edward Wolfe Park, and the capacity of the 50 Street
sewer.

4341 Willow Park Improvements

Local ponding within Willow Park is largely due to the capacity of the 50 Street sewer as well as local ponding at
areas that do not have a minor drainage system. To resolve surface ponding in the east part of Willow Park,
downstream conveyance improvements would be required, as discussed in Section 4.3.9 — 50 Street Sewer. Local
sewers are proposed at 3 locations including the following:

= A new 600 mm diameter sewer along 54 Street, from 55 Avenue connecting to the existing sewer at 57 Avenue
(Upgrade R-5). The length of the proposed sewer is 225 m, with a slope of 0.5%.

= A new 600 mm diameter sewer along 52 Street, from 52 Avenue connecting to the existing sewer at 56 Avenue
(Upgrade R-6). The length of the proposed sewer is 410 m, with a slope of 0.3%.

= A new 450 mm diameter sewer along 51 Street, from 52 Avenue connecting to the existing sewer at 54 Avenue
(Upgrade R-7). The length of the proposed sewer is 300 m, with a slope of 0.3%. This upgrade includes the
replacement of the existing CBs at the low point along 54 Avenue to the east of 51 Street.

These new improvements are recommended to be installed as part of the concurrent road rehabilitation project.

A dry pond in Edward Wolfe Park (north of 56 Avenue and east of 52 Street), was considered to provide relief to
adjacent ponding areas. This upgrade was not recommended for implementation due to limited impact; what
storage was provided by the pond was quickly filled by the excess flow and high hydraulic grade line in the 50
Street sewer.

4.3.4.2 Willow Park Improvements Assessment

Table 4.6 summarizes the locations within Willow Park that are exceeding 300 mm of surface ponding on the
roadway and identifies the number of structures estimated to be near the HWL during the 100 year 4 hour rainfall
event pre and post improvement implementation within Willow Park.

Table 4.6: Willow Park Surface Ponding Assessment

Est. Max Depth Est. Est.
Max Depth —| Structure - Structure  Max Depth —  Structure
Ex. Sys near HWL — R-Impr. near HWL — C-lmpr. near HWL —
Location Description ()] Ex. Sys ()] R-Impr. ()] C-lmpr.
Corner of 54 Street and 55 Avenue 0.62 (0 0.33 0 0.33 0
52 Street at 56 Avenue 0.63 0 0.40 0 0.40 0
54 Avenue west of 50 Street 0.73 4b 0.57 3 0.57 3

@ While no structures are considered to be at risk under the current drainage configuration, the main drainage path is through a
single CB and shallow pipe. If the pipe or grate were to become clogged during a rainfall event or freezing conditions, several
of the houses in this region could be at risk for flooding.

Structures that are flagged in this location are seeing back of lot ponding from along 50 Street along the multi-use pathway.
The low points in this area, as indicated by 2021 LiDAR, do not appear to have any inlet CBs. High HGLs along the 50 Street
main result in decreased CB inflow in the region, with excess runoff eventually flowing and ponding in these trapped areas.
During major events the ponding may have the potential to threaten structures between 51 and 50 Street.
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4.3.5 65 Avenue (at CP Rail)

Drainage along 65 Avenue is currently being blocked by the crossing of 65 Avenue and the CP rail line resulting in
ponding southeast of the crossing. The City’s GIS database indicates that there was previously a culvert on the
east side of the CP Rail right of way that conveyed flow to the north across 65 Avenue. Site visits were conducted
by AECOM and the City and locating the culvert was unsuccessful. It is therefore anticipated that the culvert was
buried and no longer functional, causing ponding.

During the 100 year 4 hour event, the drainage is mostly contained within ditches, but the ponding reaches depths
of up to 0.76 m, and may reach the adjacent lot to the southeast of the crossing. While no properties are
considered to be at risk, it is recommended to restore the previous drainage pattern in this area via culvert
installation.

4351 65 Avenue (at CP Rail) Improvements

To alleviate the ponding adjacent to the intersection of 65 Avenue and CP Rall, it is proposed to restore the
drainage paths in this area via the re-installation of the culvert. It is proposed to install a 600 mm diameter culvert
crossing on the south side of 65 Avenue crossing CP Rail conveying stormwater to the west.

A new storm sewer is also proposed that conveys stormwater to the north along the east side of Sparrow Drive,
connecting to the existing sewer along Sparrow Drive. This upgrade includes an addition 70 m of 300 mm diameter
sewer along Sparrow Drive that requires additional capacity and is proposed to be upsized, as it is undersized for a
5 year 4 hour rainfall event. These upgrades are labelled as Upgrade R-4 on Figure 4.5. The system ponding with
this proposed improvement is shown on the 65 Avenue callout on Figure 4.8.

An alternative option would be to replace the original culvert along CP Rail which would convey stormwater to the
north crossing 65 Avenue. To avoid the CP Rail Crossing and recently installed billboard, the culvert would need to
be shifted to the east and some regrading would be required. A CP Rail crossing may still be required with this
option. Based on the City’s GIS, the existing pipe that collects the stormwater ends with an inlet structure on the
west side of CP Rail. A culvert was assumed crossing CP Rail located just north of that pipe inlet at a low point
along the track that was not in the provided GIS layer. The capacity and condition of this culvert would need to be
confirmed, as ponding in the ditch on the east side of CP Rail occurs during the 100 year rainfall event, indicating
that the culvert may be at capacity.

There is currently work being completed at 65 Avenue and 50 Street as part of the QEIlI / 65 Avenue Interchange
project which has resulted in minor changes to the drainage in the area, however, the drainage directions have
remained the same. As the design of this proposed upgrade progresses, the recently completed work along 65
Avenue should be avoided.

4.3.6 Lakeside Estates

The existing surface drainage and ponding depths within Lakeside Estates is shown on Figure 4.4 on the Lakeside
Estates callout. Based on the modelling results, West Point Lake stormwater pond is at risk of flooding adjacent
properties. During the 100 year 24 hour rainfall event, the high water elevation is reaching 721.51 m which is
approximately 0.87 m above the designed high water level of 720.64 m and is above the designed freeboard
elevation (720.94 m). This is caused by a few factors including:

= A portion of Leduc Estates, which was not originally designed to be controlled by West Point Lake is routed
through the minor system that drains towards Grant MacEwan Blvd and West Point Lake.

» The existing 600 mm diameter CSP sewer along Grant MacEwan Blvd is over capacity. The pipe has a
Manning’s capacity of 0.18 m®s (at the average slope of 0.30%). The peak flow rate modelled during the
100 year 24 hour rainfall event was found to be 0.25 m?s.
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» The existing 240 mm diameter orifice that controls the discharge from the pond to the downstream is restricting
flows causing a rise in HGL within West Point Lake. This is likely caused by the pond and control structure
being designed for a catchment area that did not include drainage from Leduc Estates.

There are various locations throughout Lakeside Estates and Leduc Estates that are experiencing localized
ponding that exceed 0.3 m of ponding, particularly at low points near the low point and end of a cul-de-sac. In
general, these issues are caused by the high hydraulic grade line which is governed by West Pointe Lake until the
downstream capacity is restored. The following locations were identified as locations with potential damage to
property during the 100 year rainfall event:

= Southwest corner of WM Bradbury Place
=  South end of Bonin Place cul-de-sac
= West corner of J Brown Place

There were a few locations that exceed 0.3 m of ponding but were identified as ponding only to within the property
line and low risk of property damage during the 100 year event.

4.3.6.1 Lakeside Estates Improvements

To lower the hydraulic grade line within West Pointe Lake, it would be required to replace the existing 600 mm
diameter sewer along Grant MacEwan Boulevard with a 1050 mm diameter pipe. The proposed replacement
would be from the SWMF outlet structure near Black Gold Drive on Grant MacEwan Boulevard to the outlet to Deer
Creek.

The proposed improvement within Lakeside Estates is shown as C-3 on Figure 4.5. It is understood that Grant
MacEwan Boulevard was recently upgraded south of 50 Avenue, and therefore additional rehabilitation would not
be in the short term. Therefore, the upgrade was assumed to be completed in the long term.

With the upgraded downstream pipe along Grant MacEwan Boulevard, the orifice within the control structure could
be increased in diameter to increase the discharge rate to account for the additional contributing area to the SWMF.
The additional area includes the sewers from Leduc Estates that drain towards and are controlled by West Point
Lake. The orifice is currently appropriately sized to discharge at a flowrate of 3 L/s/ha, so the proposed future
improvements would involve increasing the discharge rate, to the rate that West Point Lake was originally
designed.

Increasing the capacity of West Point Lake was considered, however the elevations of the HGL and relatively small
available active pond depth of just 1.24 m provides limited opportunity for expansion via either regrading or
retaining walls. Based on the modelled high water level of 721.51 m, the estimated additional storage volume
required to lower the high water level back to the design elevation is at least 21,500 m?, nearly doubling the size of
the existing pond. Excavation to reach this volume would encroach on private lots around the perimeter of the
ponds and was not pursued further. Given the limited available area and elevation at the SWMF, upgrades to
storage would be costly and of limited effectiveness; offsetting the increased discharge from West Point Lake by
decreasing the discharge from other ponds contributing to the Deer Creek could result in a net equivalent loading to
the basin.

The adjacent lots were surveyed with the lowest elevation at the base of the structure observed to be 721.68 m,
which is 0.17 m above the simulated HWL of the pond. Therefore, the risk of flooding adjacent structures is low for
a 100 year event.
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4.3.6.2 Lakeside Estates Improvements Assessment

Table 4.7 shows the locations that are showing ponding caused by the increased HGL within Lakeside and Leduc
Estates, and the subsequent reduction in ponding at structures near modelled high water levels due to the
proposed improvements. The areas exceed 300 mm of surface ponding on the roadway and the number of homes
estimated to be at risk during the 100 year 4 hour rainfall event are identified.

In this area, the 100 year 4 hour event is governing for the upstream areas while the 100 year 24 hour event is the
governing event for the properties surrounding the pond. The highest water levels are presented in Table 4.7.

Table 4.7: Lakeside Estates Surface Ponding Assessment

Max Depth —  Est. Structure Max Depth—  Est. Structure  Max Depth —  Est. Structure

Location Ex. Sys near HWL — R-8-Impr. near HWL — C-lmpr. near HWL —

Description (m) Ex. Sys (m) R-8-Impr. ()] C-lmpr.
Adjacent to West 1.65 n/a (pond) n/a (pond) 0* n/a (pond) n/a (pond)
Point Lake
Southwest corner of 0.62 1 0.52 0 0.50 0
WM Bradbury Place
South end of Bonin 0.65 1 0.61 1 0.60 1
Place cul-de-sac
West corner of J 0.62 2 0.62 2 0.59 2
Brown Place

*24 properties have elevations within 0.5 m of modelled pond HWL

4.3.7 North Industrial Area

Existing ponding within the North Industrial area is shown on the North Industrial callout on Figure 4.3. Stormwater
management in this area utilizes a ditch and culvert system that generally is sufficient for the 100 year rainfall
events with the exception of the Solar Cittee North and South dry ponds. During the 100 year 24 hour rainfall event
the modelled high water levels were found to be at 723.14 m and 723.47 m for the north and south ponds,
respectively, compared to their designed high water levels of and 722.1 m and 721.9 m.

The high water level in the Solar Cittee ponds is spilling into the ditches on the east side of Sparrow Drive
(downstream of the ponds) and there is some ponding reaching adjacent lots, however, the ditches are functioning
sufficiently to convey the stormwater without causing risk to adjacent property during the 100 year event.

There is also backup of water and ponding on the east side of the CP rail track (upstream of the north pond) with
ponding on the lot to the east of CP Rail. Based on the extent of ponding shown on the North industrial callout
upstream (east) of the NW #2 pond, it is anticipated that ponding will be contained adjacent to the CP track on the
west edge of the lot, and existing property is not at risk during the 100 year event until capacity becomes available
to convey the ponded stormwater through the culvert and the pond.

The high HGL within the ponds is due to a greater contributing catchment area than what the ponds may have been
designed for. The 2017 Vulnerability Study lists the contributing areas for the ponds as 2.57 ha and 3.85 ha for the
north and south ponds, respectively. During model development, the area that drains to the ponds was estimated
at 12.3 ha for the north pond and 57.6 ha for the south pond. There is other upstream stormwater management
within the catchment area to the south pond, including the Leduc Business Park 4 storm pond, resulting in some
peak flow mitigation upstream. However, the catchment area contributing to the Solar Cittee ponds is causing
water to spill over the top of the berm during large rainfall events into downstream ditches.
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4.3.7.1 North Industrial Area Improvements

To provide a measurable reduction in hydraulic grade line in the Solar Cittee ponds, the contributing area to the
pond would need to be reduced to what was originally designed. However, based on the modelling completed the
downstream ditches are generally sufficient to convey the peak flow rates, and the ponding on adjacent lots is
limited to encroachment onto the lots and are not shown at risk of property damage. Therefore, no upgrades have
been recommended at this time.

If any upgrades are to be made at these ponds the outlet orifice size could be increased but given the lack of
anticipated risk this not recommended at this time. The ponds are currently functioning well during smaller rainfall
events.

4.3.8 Corinthia

Existing ponding within Corinthia is shown on the Corinthia callout on Figure 4.4. During the 100 year 4 hour
rainfall event, the model identifies many instances of roadway ponding that exceeds 300 mm.

Most locations with roadway ponding occur at low points with catchbasins that capture stormwater and is managed
by the minor drainage system, but the minor system does not have capacity to convey the peak flow rates. As
shown on Figure 4.1, during the 5 year 4 hour rainfall event, the main trunk from the inlet of the Leduc reservoir
almost entirely through Corinthia has peak flows over 120% of the theoretical Manning’s capacity, with some pipes
exceeding 200%. This is causing ponding levels above the surface during the 5 year event. During the 100 year
event, the minor system is surcharging and the major system is being utilized to convey the stormwater with
ponding in various locations.

In most cases, during the 100 year event, the ponding is contained to within the road right of way as shown on
Figure 4.4. In some cases, particularly in the northwest corner of Corinthia and at the inlet and outlet of the
Corinthia Dry Pond (Kinsmen Park Pond), the ponding is putting four homes at risk of property damage.

The Corinthia Dry Pond (Kinsmen Park Pond) is showing the water elevation reaching 732.05 m, which is below the
design HWL of 732.4 m indicating that the pond is functioning properly. Therefore, the street ponding is due to the
upstream pipe capacity that is insufficient for the 100 year 4 hour rainfall event, and is spilling into the pond due to
the lack of a defined overland flow route.

4.3.8.1 Corinthia Improvements

To reduce the ponding within Corinthia, additional underground sewers would be required throughout Corinthia.
Small, localized upgrades were considered for the minor system, however, these were ineffective at reducing
surface ponding without upsizing nearly all the pipes within Corinthia. Table 4.8 shows the estimated homes at risk
of property damage.

Based on the high cost of replacing all the sewers few properties at risk of flooding, storm sewer upgrades are not
recommended at this time. During future neighbourhood renewal projects, opportunities for storm sewer
replacement with upsizing should be considered.

An additional dry pond is recommended in the northwest corner of Corinthia to provide relief to the minor system.
The pond would function as a surge pond during large rainfall events and discharge back to the sewers on Black
Gold Drive once capacity in the sewer is restored. The available depth for the pond at this location is approximately
1.0 m deep with an area of 1,200 m?, providing storage of 1,200 m®. It is identified as improvements R-1.

Due to limited capacity in Corinthia it is recommended that the City consider this area as higher priority for ongoing
maintenance, in order to ensure the function of the dry pond and that CBs are clear of clogs.
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4.3.8.2 Corinthia Improvements Assessment

Table 4.8 shows the locations within Corinthia that are exceeding 300 mm of surface ponding on the roadway and
identifies the structures estimated to be near the HWL during the 100 year 4 hour rainfall event prior to and post
implementation of the stormwater management facility.

Table 4.8: Corinthia Surface Ponding Assessment

Est.
Max Depth Est. Structure Max Depth  Structure |Max Depth Strii:.ure
— Ex. Sys near HWL — —R-1-Impr. near HWL — | — C-Impr. npear HWL
Location Description ()] Ex. Sys ()] R-1-Impr. ()] — C-lmpr.
Northwest Corner of Camelot Avenue 0.88 4 0.79 1 0.79 1
and Alley Behind
Haida Avenue 0.71 1 0.54 1 0.54 1

During the improved system modelling, the pond filled to a depth of 0.45 m and volume of 1,500 m2. It will mitigate
peak flows in the downstream sewer to the reservoir which reduces ponding throughout Cornithia and a reduction
in homes at risk of damage by 3 houses. This pond primarily acts as a relief pathway for ponding water trapped
against the ridge to the northwest of the alleyway.

4.3.9 50 Street Sewer

As discussed in the above sections, many of the ponding issues observed north of 50 Avenue within Alexandria
Park, Willow Park, and Linsford Park areas are caused by the shallow slope and limited capacity of the sewers
along 50 Street. Since there is not a defined major drainage system, and there is not sufficient area to install a
stormwater management facility, the 50 Street sewer acts as the sole outlet. To reduce the ponding in these areas
the hydraulic grade line should be lowered to within the pipe during the 100 year 4 hour event.

4.3.9.1 50 Street Improvements

The proposed upgrade includes an increase in hydraulic capacity from along 50 Street 54 Avenue to 60 Avenue,
then west along 60 Avenue across the QEIIl. As the upgrade proceeds north, additional sewers would be tied into
the proposed sewer, thus the peak flow rate would increase at the downstream end. The proposed diameter
involves twinning the 1200 mm main. The upgrades were optimized to balance the required hydraulic capacity
increase while minimizing impacts to the downstream system. Northwest of the QEIl where the mains discharge,
there are existing ponding concerns, particularly in winter. The peak flow rate crossing the QEII is estimated to be
up to 9.5 m¥s. The twin pipe would have a slope similar to the existing storm sewer, at an average of
approximately 0.15%.

4.3.9.2 50 Street Improvements Assessment

By increasing the hydraulic capacity of the 50 Street sewer, the overall hydraulic gradeline in the Downtown and
Willow Park neighbourhoods would be reduced. Table 4.9 shows the benefit of the proposed 50 Street upgrade.

Table 4.9: 50 Street Surface Ponding Assessment

Max Depth — Est. Structure near Max Depth — Est. Structure near
Location Description Ex. Sys (m) HWL — Ex. System With C-1 (m) HWL — With C-1
54 Avenue and 50 Street 0.76 7 0.68 4
55 Avenue and 51 Street 0.65 4 0.45 1
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4.4 Improvements Summary

Table 4.10 shows a summary of the recommended improvements, and the improvements are shown schematically
on Table 4.10. Figures 4.7 through 4.9 show the updated surface ponding with the proposed system
improvements.

While all proposed improvements are recommended to reduce surface ponding during the 100 year event, it is
recognized that some of the improvements are substantial upgrades that may not be completed immediately,
especially if road rehabilitation programs are not planned in the area. Therefore, the upgrades have been
categorized into ‘Recommended’ (R improvements) and ‘Long Term’ (C improvements).

Table 4.10: Improvements Summary

Upgrade Pipe Pipe Pond
Length Diameter Depth Number | Volume
Community Upgrade Location & Description ()] (mm) ()] of MHs ()
R-1 Corinthia Park Surge Pond + Inlet/Outlet Structure 15 300 3 1 1,500
R-2 South Park 41b Street Local Sewer Upgrade 320 600 3 8 -
R-3 Linsford Proposed Dry Pond - - - - 13,000
Dry Pond Inlet - 47 Avenue south Alley 270 600 3 7 -
Dry Pond Outlet - 51 Street 100 1050 3 2 -
R-4 65th Ave Sparrow Drive and 65 Ave Sewer Upgrade 190 600 15 2 -
& New CP Rail Culvert
R-5 Willow Park New Main along 54 Street, from 55 Ave to 225 600 3 3 -
57 Ave
R-6 Willow Park New Main along 52 Street, from 52 Ave to 410 600 3 4 -
56 Ave
R-7 Willow Park New Main along 51 Street, from 52 Ave to 300 450 3 3 -
54 Ave

R-8 Lakeside Estates |Lakeside Estates Swale — William Bradbury 45 - - - -
Place to Black Gold Drive
R-9 Caledonia Park Caledonia Park Swale - 37 Ave, 41 Street 75 - - - -
to 42 Street Swale

C-1| South Park/ South |Twin Main along CP Rail from Rollyview 1500 1350 5 18 -
Telford Road to Telford Lake
C-2 | 50th Street / Willow |Twin 50 Street Sewer from 54 Avenue to 60 1400 1200 2 16 -
Park Avenue, and across QEII
C-3 Leduc Estates Grant MacEwan Drive, Black Gold Drive to 560 1050 5 9 -

Deer Creek & Orifice Upgrade

In addition to the above improvements, it is recommended to identify the risk of ponding near the Fire Hall in the
City’s Emergency Response Plan, including identification of alternate emergency access routes from the rear doors
of the Fire Hall should ponding depths on 50 Street restrict access to and from the front doors.

As seen in Table 4.10, there are still lots with modelled HWL near the structure. It is recommended that the City
provide recommendations for homeowner flood prevention maintenance on the stormwater management website.
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Analysis of the depth of ponding with respect to the sanitary system was also performed to determine sanitary
manhole candidates for sealing. Sanitary manholes found to be in areas that experience ponding during the
modelled events were identified as regions subject to inflow and are recommended to either have inflow dishes
added or sealed covers. Of the 135,931 sanitary MHs identified in the GIS, 1,555 were in 2D cells that had a water
depth of at least 0.05 m during the 100 year 4 hour event for existing conditions. Of those manholes, 451 had a 2D
water depth of greater than 0.15 m, 416 had a ponding duration equal to at least 4 hours, and 302 had both high
ponding depth and long ponding duration. These sanitary manholes have been flagged in GIS and provided to the
City, and it is recommended they be investigated for inflow and infiltration.
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4.5 Improved System Assessment

The proposed system improvements were assessed to determine the overall benefit to the City by comparing the
surface ponding area and structures near modelled HWL during governing rainfall events to the existing system.
The future improvements were assessed in two stages, with the recommended upgrades (R- Upgrades) and then

with the long term upgrades (C-1 through C-3), to help define whether the proposed upgrades provided a sufficient
benefit to be implemented.

Table 4.11 and Table 4.12 show the future system assessment comparing the existing system, to with the
recommended system upgrades (R- Upgrades), to with the future system improvements (R- plus C- Upgrades).
Ponding area during the 100 year event is defined as area with a depth greater than 0.3 m. Stormwater
management facilities were excluded from ponding area.

Table 4.11: System Improvements Assessment — Structures near HWL

With Recommended With Future
Neighborhood Existing System Upgrades Upgrades Benefitting Properties
50 Street N Commercial 11 11 5 6
Willow Park 4 3
Linsford Park 17 7 10
Alexandra Park 0
Corinthia 5 2 2
South Park 20 13 6 14
East Industrial Park 0 0 0 0
Deer Valley 0 0 0 0
Bridgeport 0 0 0 0
West Haven Estates 0 0 0 0
Lakeside Estates 2 1 1 1
Leduc Estates 2 2 2 0
TOTAL 61 39 26 35
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Table 4.12: System Improvements Assessment — Ponding Areas and Depths

Ponding Depth (m)

Ponding Area (m?)

Existing Recommended Existing<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>