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EXECUTIVE SUMMARY 

GENERAL 

WSP was retained by the City of St. Albert to update its Wastewater and Stormwater Utilities Master Plan 

(UMP). The objective of the UMP is to provide a comprehensive plan that will guide the City in prioritizing 

wastewater and stormwater infrastructure upgrades for the next ten years in a strategic and cost-effective 

manner, to support future growth and development. The update and calibration of the wastewater and 

stormwater hydraulic models were carried out as a critical working tool to establish the improvement 

projects and servicing strategies identified in this report. WSP undertook technical assessments of the 

hydraulic infrastructure to determine the capacity of the existing wastewater and stormwater networks and 

recommend improvements. A 10-year capital plan was prepared to provide prioritized infrastructure 

projects to support the anticipated growth from the Cityôs municipal development plans.  

The wastewater and stormwater system models were updated as a part of the 2020 UMP Update. These 

models were used as tools to:  

ñ Assess the hydraulic performance and current operational settings for the Cityôs existing wastewater 
and stormwater networks. Thus, determining the necessary short-term capital improvements required 

in the system. 

ñ Assess the existing systemsô capacity to service the Cityôs future projected flows as envisioned by the 
Cityôs planning department through population growth and expansion of the Cityôs wastewater and 

stormwater service areas. Thus, determining the upgrade works necessary to serve the projected growth. 

This final report describes the existing system improvements and recommends future system servicing 

strategies for the stormwater and wastewater infrastructure. Improvement projects and servicing strategies 

will be subject to further refinement at the respective preliminary and detailed design phases for each. 

WASTEWATER SYSTEM  

Overall, the existing wastewater conveyance system is performing well and is providing an acceptable level 

of service under the examined conditions with some exemptions of a limited extent. 

The wastewater model was updated and reviewed based on all existing information relating to the 

wastewater system, such as studies, reports, drawings, operational data, etc., received from the City. The 

PCSWMM model was calibrated using the provided flow monitoring data and the model. The hydraulic 

modelling parameters, including the wet weather RTK analysis, were verified. The system performance 

was evaluated under the 1:5-year 4-hour and 1:25-year 24-hour design storm conditions. All simulation 

results are presented in Appendix A. In addition, the future system was modelled and assessed based on the 

ultimate development prospects as predicted by the Cityôs Planning and Development Department and 

inputs from the development industry.  

Wastewater system capacity issues under the existing and the future condition scenarios were identified 

based on the design criteria established for the review of the systemôs peak flow conditions. A total of 

thirteen upgrades are recommended to overcome the most persistent problems of the existing wastewater 

collection system, reduce potential risks of surface flooding and improve the overall system conveyance. 

Figure A-8 illustrates the locations of all proposed projects. An implementation plan was prepared to 

establish high-level cost estimates and prioritize system improvement projects required within a 10-year 

horizon. Additional investigations will be required on a project-level basis in order to further determine the 

priority of proposed projects and finalize cost estimates for each project. 

 



 

 

 

 

Wastewater Collection and Stormwater Management System Utilities Master Plan Update  
Project No.  20M-01312-00 
City of St. Albert  

WSP 
March 2022  

Page vii 

STORMWATER SYSTEM 

In general, the existing stormwater sewer system is providing an acceptable level of service under the 

examined conditions with some local issues, as noted in the respective section of this report. 

The stormwater model was updated and reviewed based on the provided information, including previous 

studies, reports, drawings, operational data, etc., by the City. Design and assessment criteria for the review 

of the stormwater system performance were established with the City. The MIKE URBAN model was 

updated, rectified, calibrated and migrated to the new MIKE+ software package, results are attached in 

Appendix D. The storm system performance was assessed under the 1:5-year 4-hour, 1:100-year 4-hour 

and 100-year 24-hour design storm events. All simulation results are presented in Appendix B. Moreover, 

a stormwater management concept was planned for the future system, as shown in Figure B-21, based on 

the ultimate development prospects for the City of St. Albert. A new modelling scenario was developed for 

the future system to assess the system performance under the same rainfall events. In addition, a stormwater 

capacity assessment was conducted for the proposed development of St. Albert Trail, results of this analysis 

are presented in Appendix C.  

The stormwater system surface ponding and capacity issues were identified for the existing conditions and 

future build-out scenarios based on the assessment criteria established with the City. A total of six 

improvement projects are recommended to increase the conveyance of the existing stormwater system, 

reduce the potential flooding risks, and boost system capacity. Maps that illustrate the location of all 

recommended projects are shown in Appendix B. A stormwater implementation plan was also prepared in 

which high-level cost estimates and prioritization of recommended system projects required over the next 

the ten years. Additional investigation will be needed on a project-level basis in order to further refine the 

implementation priority and respective cost estimates for each project. 
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ABBREVIATIONS 

 

ADD Average Day Water Demand   

ADWF Average Dry Weather Flow   

ASP Area Structure Plans   

DWF Dry Weather Flow    

EP Equivalent Population   

EP/ha Equivalent Population per Hectare   

GDA Gross Developable Area   

GIS Geographic Information Systems   
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HWL High Water Level   
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ICI Institutional, Commercial and Industrial   
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1 INTRODUCTION 
The City of St. Albert (City) retained WSP Canada Inc. (WSP) to update its Wastewater and Stormwater 

Utilities Master Plan (UMP). The objective of the UMP is to provide a comprehensive plan that will guide 

the City in prioritizing wastewater and stormwater infrastructure upgrades for the next ten years in a 

strategic and cost-effective manner, to support future growth and development. The update and calibration 

of wastewater and stormwater hydraulic models were carried out as a critical working tool to establish the 

improvement projects and servicing strategies identified in this report.  

Technical assessments of the hydraulic infrastructure were undertaken by WSP to determine the capacity 

of the existing wastewater and stormwater networks and recommend improvements. A 10-year capital plan 

has been prepared to provide prioritized infrastructure projects to support the anticipated growth from the 

Cityôs municipal development plans (MDP).  

The hydraulic models updated as a part of the 2020 UMP Update are used as tools for analyses to:  

ñ Assess the hydraulic performance and current operational settings for the Cityôs existing wastewater 

and stormwater networks. Thus, determining the necessary short-term capital improvements required 

in the system. 

ñ Assess the existing systemsô capacity to service the Cityôs future projected flows as envisioned by the 

Cityôs planning department through population growth and expansion of the Cityôs wastewater and 

stormwater service areas. Thus, determining the upgrade works necessary to serve the projected growth. 

1.1 SCOPE OF WORK  

The following is the scope of work undertaken by WSP for the 2020 UMP Update:  

WASTEWATER  

ñ Gather and review all existing information relating to the wastewater system, such as studies, reports, 

drawings, operational data, etc. from the City. 

ñ Meet with City staff to obtain and compile all relevant operational data. 

ñ Calibrate the wastewater model based on provided flow monitoring data. 

ñ Update the hydraulic model and verify modelling parameters which includes wet weather RTK 

analysis. 

ñ Develop modelling scenarios under 1:5-year 4-hour and 1:25-year 24-hour design storm conditions. 

ñ Establish design criteria for the review of the systemôs peak flow conditions.  

ñ Identify system capacity issues under existing and future build-out scenarios, according to the design 

criteria established, and propose recommendations for system improvements. 

ñ Prepare cost estimates and prioritize system improvement projects required within a 10-year year 

horizon.  

STORMWATER 

ñ Gather and review all existing information related to the stormwater system, including previous studies, 

reports, drawings, operational data, etc. from the City. 

ñ Meet with City staff to obtain and compile all relevant operational data. 

ñ Validate the stormwater model based on provided rainfall and flow monitoring data. 

ñ Upgrade the stormwater modelling software to the new MIKE+ package. 
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ñ Update the stormwater model and verify modelling parameters. 

ñ Develop modelling scenarios under 1:5-year 4-hour, 1:100-year 4-hour and 100-year 24-hour design 

storm conditions. 

ñ Establish design criteria for the review of the stormwater system performance.  

ñ Identify system capacity issues under existing and future build-out scenarios, according to the design 

criteria established, and propose recommendations for system improvements. 

ñ Prepare cost estimates and prioritize system improvement projects required.  

1.2 DATA COLLECTION AND REVIEW 

The following key documents were referenced in the development of the UMP. These studies should be 

read in conjunction with the current report, as the recommendations provided in these studies form part of 

the overall 2020 UMP Update.   

1.2.1 WASTEWATER UTILITY  

2013 UTILITY MASTER PLAN UPDATE (STANTEC, 2014) 

The 2013 UMP describes the existing and future system improvements and servicing strategies for the 

water, wastewater and stormwater utilities. Development plans and build-out staging were based on 

predictions by the Cityôs Planning and Development department and input from the local development 

industry.  

The wastewater system capacity analysis identified potential risks of basement flooding during a 1:25-year 

24-hour storm under the existing (2013) system. Several capital projects were identified to improve the 

performance of the wastewater system, some of which have been implemented by the City since the study. 

The recommended future servicing strategy included new gravity sewers within development areas, with 

four new lift stations and associated force mains. Recommendations for the North Interceptor Trunk Sewer 

Phase 2 Extension, and Phase 3 were outlined in the memo. Assumptions and recommendations from the 

2013 UMP were considered in the development of the 2020 UMP update. 

Key recommendations from the 2013 UMP include:  

ñ Phase 3 of the NIT is recommended, as there is limited capacity in the existing system to service growth 

areas.  

ñ Phase 2A and 2B of the NIT will be needed to service the Employment Lands growth areas.  

ñ A new lift station in the northeast area of the City is recommended to relieve the capacity requirements 

of the Oakmont Lift Station.  

 

CITY OF ST. ALBERT MUNICIPAL ENGINEERING STANDARDS (2015) 

The Municipal Standards are referenced in this 2020 UMP Update in the determination of the servicing 

level requirements for the Cityôs wastewater system. This includes the estimation of wastewater generation 

rates, I&I rates, and servicing assessment criteria for the pipes and lift station facilities.  
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ST. ALBERT SANITARY UTILITY MODEL TECHNICAL MOMORANDUM (ASSOCIATED 
ENGINEERING, 2017) 

The technical memorandum included updating, reviewing and validating the sanitary utility model with the 

2016 data. This study was referred to for insights into the provided PCSWMM model assumptions and 

background settings. 

 

PHASE 3 NORTH INTERCEPTOR SANITARY TRUNK PRELIMINARY DESIGN REPORT 
(ASSOCIATED ENGINEERING, 2018) 

Based on preliminary recommendations from the 2013 UMP, a preliminary design study was conducted in 

2018 to assess the required capacity of, and review alignment options for, Phase 3 of the NIT. Assumptions 

for future servicing strategies, such as future I&I reductions, flow control locations, etc., from the 

preliminary design report were considered in the development of the 2020 UMP update. 

Key takeaways from the 2018 NIT Phase 3 Report include:  

ñ Recommended alignment for Phase 3 of the NIT.  

ñ The future system was modelled using a 0.28 L/s/ha I&I rate, based on the premise that the City will 

be implementing I&I mitigation and reduction strategies.  

 

INFLOW AND INFILTRATION ASSESSMENT PROGRAM (STANTEC, 2019) 

In order to manage the capacity requirements of the Cityôs trunk sewers, and SAPS capacity during wet 

weather conditions, the City initiated an I&I Assessment Program. The initiative aims to assess the amount 

of I&I generated by the City and recommend strategies to reduce I&I to 0.28 L/s/ha, as committed to the 

ACRWC. As part of the program, areas with I&I above the ACRWCôs targets were identified through flow 

monitoring and hydraulic simulations of 1:5-year 4-hour and 1:25-year 24-hour events. I&I calibration 

values and I&I mitigation strategies and projects recommended in the 2019 I&I report were considered in 

the development of the 2020 UMP update.  

Key takeaways from the 2019 I&I Study were incorporated into the 2020 UMP Update, which include:  

ñ The future system was modelled using 0.202 L/s/ha I&I for the 1:25-year 24-hour storm and 0.222 

L/s/ha I&I for the 1:5-year 4-hour storm, based on the premise that newly built areas should exhibit 

lower I&I rates. WSP notes that this is less than the ACRWC threshold, and therefore could contribute 

to the dilution of the calculated City-wide I&I rates. For the 2020 UMP Update, a conservative rate of 

0.28 L/s/ha has been applied for the purpose of hydraulic modelling.  

ñ Recommendations for I&I reduction initiatives (e.g. source control, replacement of ageing 

infrastructure etc.) are summarized in the 2020 UMP Update.  

ñ The study suggested that increased HGLs due to orifice controls should not pose a risk of basement 

properties flooding. However, the City may choose to consider overflow weirs to mitigate this risk. 

This has been considered in the 2020 UMP Update. 

ñ The study suggested that the orifices in the trunk sewers should be upgraded so that they can be real-

time controlled. While this would increase the complexity of the available storage in the trunk system, 

it would allow the City to control the conveyance of dry weather flows and activate the orifices when 

storage of wet weather flows is needed. The main drawback of this approach is the additional 

maintenance and operation efforts that would be required. Further details on the cost and operation of 

the real-time orifice controls are provided in the 2019 I&I Study.   

ñ Reducing the opening of existing control orifice plates, as well as the addition of new orifice control 

plates, to optimize wet weather storage in the trunk sewers. It is noted that reducing the orifice opening 

size 
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is likely to increase the risk of solids setting. These control plates will need to be modified again in the 

future when the trunk sewers accept more flows from future developments.  For the purpose of the 2020 

UMP update, it is assumed that the orifice plates are static, and are set as per the provided PCSWMM 

model. 

CITY OF ST. ALBERT WASTEWATER FACILITIES STUDY (STANTEC, 2019) 

The 2019 Facilities Study was a multi-disciplinary assessment completed for the Cityôs wastewater and 

stormwater lift stations. The assessment included field evaluations, condition ratings, and recommendations 

for station improvement works.  

Key takeaways from this study were reviewed for inclusion in this 2020 UMP update include:  

ñ On average, the condition and performance ratings of the lift station facilities were found to correlate 

with the age of the station, where new stations generally scored higher.  

ñ For several lift stations, the measured pump capacity did not match the recorded design point for the 

lift station. Lift stations in the provided PCSWMM model were updated to reflect the recently measured 

discharge flow rates from the 2019 Facilities Study. This was done to provide a more accurate 

simulation of the actual system performance.  

ñ A 1:25-year capital plan budget for repairs and replacements of the wastewater facilities is presented 

(in 2018 dollars).  

1.2.2 STORMWATER UTILITY 

STORM SEWER IMPROVEMENTS FLOODED AREAS (FOCUS, 2009) 

This report investigated the existing storm sewer collection system capacity to increase the level of service 

for problematic neighbourhoods within the City of St. Albert. The study examined ten specific areas where 

flooding had occurred in the preceding years.  It also highlighted: 

ñ The role of adopting polydrain systems as a solution for the flooding problem, especially in mitigating 

construction. 

ñ The flooding problems in the low area on Hebert Road east of St. Albert Trail. It attributed the problem 

to the lack of a major drainage system. As a solution, regrading of the parking area at Sturgeon Plaza 

was recommended to create an onsite pond.  

2013 UTILITY MASTER PLAN UPDATE (STANTEC, 2014) 

The existing stormwater system capacity analysis identified performance deficiencies in terms of capacity, 

flooding and available storage under the 1:5-year 4-hour and 1:100-year 24-hour storm events. Several 

capital projects were identified to improve the performance of the wastewater system, some of which have 

been implemented by the City, since the study. Assumptions and recommendations from the 2013 UMP 

were considered in the development of the 2020 UMP update. The development plans and build-out staging 

for the future system scenario were based on predictions by the Cityôs Planning and Development 

department and input from the local development industry.  

Key results and recommendations from this study were reviewed for inclusion in this 2020 UMP update, 

which covered:  

ñ Construction of a new SWMF in Campbell Business Park 

ñ Upgrade the storm sewer in the downtown area along Perron Street. 

ñ Existing system deficiencies in the Deer Ridge area. 

ñ The future servicing strategy included two options:  
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ñ Option 1: with stormwater trunk piped parallel to Carrot Creek to Big Lake. 

ñ Option 2: with multi-stage SWMF outlets to Carrot Creek.  

CITY OF ST. ALBERT MUNICIPAL ENGINEERING STANDARDS (2015) 

The Municipal Standards are referenced in the determination of the servicing level requirements for the 

Cityôs stormwater system, including the servicing assessment criteria for the system performance.  

ST. ALBERT FLOOD HAZARD STUDY: STURGEON RIVER (MATRIX SOLUTIONS, 2020) 

The flood hazard study delineated the 100-year inundation boundaries for the Sturgeon River. Hydrologic 

analysis was conducted to provide flood water levels for Big Lake and flow frequency estimates for the 

Sturgeon River. A HEC-RAS model was developed and applied in creating water surface profiles and 

preparing floodway criteria maps. This study is referenced in the determination of the flood levels for 

different stormwater outlets on the Sturgeon River. 

WATER DISTRIBUTION SYSTEM MASTER PLAN 2020 UPDATE (ASSOCIATED ENGINEERING, 
2021) 

A preliminary study was conducted in 2020 to update the Cityôs water master plan. The performance of the 

existing water distribution system was assessed, and system deficiencies and constraints were identified. 

The primary outcomes of this study included: 

ñ A growth plan for future development and population increase.  

ñ A 10-year Capital Plan for the City infrastructure investment. 

CARROT CREEK REGIONAL MASTER PLAN (STANTEC, 2021) ï IN PROGRESS 

Based on recommendations from the 2013 UMP, the Carrot Creek regional master plan is going to provide 

guidance on the accommodation of future development within the Carrot Creek watershed. Watershed 

stakeholders are participating in forming guiding policies and design criteria. A plan is set to control bank 

erosion and rehabilitation. This study will also incorporate sustainable development strategies for the long-

term environmental protection of the watershed.   

Primary recommendations will include: 

ñ Stormwater servicing options within the watershed. 

ñ Maximum discharge rates for future stormwater management. 

1.3 RELEVANT TECHNICAL MEMORANDA 

The following Technical Memoranda have been prepared by WSP over the course of this project. Key 

information presented in these memos has been updated and included in this final report document.  

ñ Design Criteria Establishment (WSP, December 2020). 

ñ Wastewater System Existing Capacity Assessment (WSP, March 2021). 

ñ Stormwater System Existing Capacity Assessment (WSP, March 2021). 



 

 

 

 

 

Wastewater Collection and Stormwater Management System Utilities Master 
Plan Update  
Project No.  20M-01312-00 
City of St. Albert  

WSP 
March 2022  

Page 6 

2 WASTEWATER SYSTEM   

2.1 WASTEWATER SYSTEM ASSESSMENT BASIS  

2.1.1 WASTEWATER MODEL UPDATE  

The wastewater model was updated to better represent the Cityôs current wastewater system. The City 

provided GIS shapefiles which were used to set the initial physical location and attributes of gravity sewers 

updated since 2017. Record drawings for some of the areas were used to refine the elevation and invert 

information of the wastewater assets. Information was gathered from numerous sources, and where 

conflicting data was present, these were presented to City staff for confirmation.  

ASSUMPTIONS AND LIMITATIONS 

The following assumptions and limitations apply to the Cityôs 2020 PCSWMM Model of the wastewater 

system. Model flows and wet weather estimation assumptions are discussed in subsequent sections of this 

memo.  

ñ The PCSWMM model provided did not include forcemain pipes downstream of the lift stations (i.e. 

modelled pumps are connected directly into the discharging manhole instead of into a pipe). While this 

approach could be enough for estimating the flow capacity within downstream systems (as the lift 

station pumps would be discharging at peak flows), it may slightly overestimate the downstream 

volumes, as pipes inherently have some amount of storage and attenuation function. Additionally, the 

pumping head required at the related lift stations will be difficult to accurately assess without 

representing the friction losses within the forcemains. For example, the 2017 Technical Memorandum 

notes that the Gate Avenue lift station is almost ineffective and that the head-discharge curve for the 

pump should be confirmed. The head-discharge from the pump should be sized to overcome static head 

requirements (elevation difference) in addition to friction losses within the system (flows within pipe). 

These limitations were discussed and confirmed with City staff during the model update phase of the 

2020 UMP Update.  

ñ Conduits in the existing PCSWMM model have been assigned a roughness coefficient of 0.015, which 

is noted to be higher than the typical 0.013 value used for simulations. Based on the UMP, the higher 

value was assigned to conservatively reflect the condition/characteristics of the current system. New 

pipes added as part of the 2020 update have been assigned a roughness coefficient of 0.013, as it is 

expected that new infrastructure would have less friction losses. This is also compliant with the St. 

Albert Municipal Standards. 

ñ Junctions in the provided PCSWMM model were simulated with a 10 m2 Ponding Area value. This 

parameter allows for water to ñpoolò above the manhole when the pipes are full, and then drain back 

into the system when there is available capacity (e.g. ponding would occur within an allowable 10 m2 

area around the manhole during peak flows, after which the water would drain back into the system as 

flows subside). WSP notes this is typically applied in stormwater modelling applications, where 

stormwater runoff may collect at the surface of manholes during high flows before re-entering the 

collection system. However, ponding (surface storage) may not be appropriate for simulating 

wastewater flows. This attenuation should not be ñcounted onò as it is a condition we are striving to 

eliminate. WSP has instead updated the model to allow for increased surcharging at manholes, which 

will have a similar effect of mitigating ñlosingò wastewater volumes from the simulation during high 

flows. The intent is to more accurately represent the peak flows that would be experienced in the system 
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during wet weather. Recommended system improvements will be targeted to reduce surcharging in 

pipes that are simulated to have HGLs above allowable elevations.  

ñ There are three (3) locations with weirs in the provided PCSWMM model. Based on discussions with 

City staff, the weirs located at St. Vital Avenue and Malmo Avenue have been removed. However, a 

review of the sizing and details of the weirs was not conducted as part of this study, but it is 

recommended they be confirmed in the next master plan update.  

ñ There are five (5) orifices modelled along the NIT to control peak flows. A detailed review of orifice 

sizing and locations was not conducted as part of this study. Operational details of the orifice control 

plates (i.e. the controlled flow rates) were not available at the time of this study. It is recommended that 

these be confirmed in the next master plan update, as they significantly influence the operation and 

capacity of the Cityôs trunk sewer system.  

ñ The model was updated according to GIS information available, supplemented by record drawings 

provided by the City. In some cases (e.g. Erin Ridge North, Meadowview, and Jensen Lakes), gaps 

occurred between the different information sources resulting in orphaned sections within the 

wastewater model. It is expected that these pipes may have been constructed at the time of development 

but may not yet be connected to the greater wastewater network as of the last GIS database update. 

WSP notes that these areas represent small sections of upstream areas, where capacity issues are not 

expected. These orphaned sections have not been included in the model update, and their projected 

wastewater flows have been loaded onto the next existing downstream node.  

ñ It is assumed that wastewater flows from Erin Ridge North and Jensen Lakes will be captured by the 

1200 mm trunk main diversion at the intersection of Enchanted Way N and Executive Way N and will 

not flow to the Oakmont Lift Station. Instead, there is a new lift station currently being constructed east 

of Erin Ridge North (location currently assumed to be near Coal Mine Road) that will discharge directly 

to the SAPS facility via forcemain. Therefore, it is assumed that the 1200 mm trunk main is 

disconnected from the 450 mm gravity sewer along Everett Drive. Pump curves and operating levels 

for the temporary Erin Ridge North and Jensen Lake lift stations were not available.  

ñ The Riverside siphon is assumed to be disconnected from the NIT. The four existing siphon pipes (160 

mm, 200 mm, 250 mm, and 300 mm) have been modelled as a single pipe with a calculated equivalent 

diameter of 450 mm. The siphon collects flows from the Meadowview area and discharges into the SIT.  

ñ Pumping capacities of the lift stations are based on the measured capacities reported in the 2019 

Facilities Study. However, the measured capacity of several lift stations are noted to be less than the 

reported design capacity. No further facilities investigations were conducted as a part of this study. 

Through discussions with City staff, it was noted that most of the lift stations were designed as duplex 

systems, however they are not operated in duty/standby, but rather as lead/lag. WSP notes that this 

operation may not conform to provincial and the Municipal Standards, which outline the requirement 

for 100% redundancy. For the purpose of consistency between previous studies and the current UMP 

update, the reported measured capacities were applied to the updated model, to reflect recent conditions 

in the system.  

ñ The two temporary lift stations in the Riverside area are assumed to still be in place for the existing 

scenario. Due to limited record drawing and GIS shapefile information, it is recommended that the 

network connectivity and elevations for the Riverside area be reviewed and updated for accuracy, as 

more details become available. Seasonal lift stations have not been included in the model. These 

facilities include Meadowview lift station, Kinsmen RV Park, and Riel Sports Field.  

ñ A review of the SAPS available and required capacity is not included in the current study. However, 

WSP notes from the 2018 NIT Phase 3 Report, the expected capacity is 1,800 L/s for the 2020 horizon 

and 2,400 L/s in the 2040 horizon (assumed to be the ultimate buildout horizon).  
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2.1.2 WASTEWATER SYSTEM ASESSMENT CRITERIA 

The following subsections outline the wastewater servicing design and evaluation criteria to be applied in 

the development of the master plan, and assessment of the Cityôs PCSWMM wastewater model.  

DIURNAL PATTERNS AND PEAK FLOWS 

Under the 2020 assessment scenario, existing diurnal patterns established for previously calibrated areas 

have been maintained, as the 2019 I&I Study recommended they are a suitable representation of the flow 

patterns throughout the City. However, areas that have been flow-monitored in 2020 will be updated with 

the most recent flow patterns observed.  

For future development areas, peaking factors will be calculated according to the Cityôs Municipal 

Standards.  

The peaking factor for residential land use is as follows:  

ὖὪ ρ
ρτ

τ ὴȢ
 

where:   

Pf = Peaking factor  

p = Equivalent population in 1,000s  

The peaking factor for institutional, commercial, and industrial (ICI) land uses used in this study is 3.0, and 

the PDWFICI
 is calculated as follows:  

ὖὈὡὊ σȢπ ὼ ὃὈὡὊ 

A synthetic diurnal pattern, based on the existing diurnal patterns throughout the City for similar land use 

types, will be applied to future development areas to simulate a varied flow throughout the day.  

WET WEATHER FLOWS ï INFLOW AND INFILTRATION, DESIGN STORMS 

I&I for uncalibrated nodes (e.g. future development) will be according to the Cityôs design criteria: 0.28 

L/s/ha. The synthetic I&I Peaking Pattern will be applied to these nodes. 

For calibrated areas, the following simulated storm events will be applied, which are based on EPCORôs 

design storms, in accordance with the Cityôs design criteria (Figure 2-1 and Figure 2-2):  

ñ 1:5-year 4-hour storm, (Modified Chicago Distribution)  

ñ 1:25-year 24-hour storm, (Huff Distribution) 
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Figure 2-1: 1:5-year 4-hour Design Storm (Modified Chicago Distribution) 

 

Figure 2-2: 1:25-year 24-hour Design Storm (Huff Distribution) 

 

MINIMUM AND MAXIMUM VELOCITIES  

The flow velocity should not be less than 0.6 m/s (for self-cleansing purposes), and the maximum flow 

velocity should not be greater than 3.0 m/s (risk of turbulence and erosion).   

GRAVITY SEWER MINIMUM DIAMETERS 

Minimum diameters for wastewater mains shall be at minimum 200 mm.  

MANNINGôS FORMULA  

A roughness coefficient of 0.015 has been applied to all existing pipes, as the provided model has been 

previously calibrated to this roughness value. For all future piping in the hydraulic model, a roughness 

coefficient of ñNò value of 0.013 has been assigned, as per the Cityôs Municipal Standards.   
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MAXIMUM FLOW AND DEPTH CAPACITY  

According to the Cityôs Municipal Standards, the required capacity of sewer pipes is as follows: 

ή  Ⱦ ὗ  πȢψφ 

where: 

qdesign = maximum flow in the pipe during the simulation  

Qmax flow = full flow of the pipe, as calculated from the full pipe area, full hydraulic radius, 

roughness, and pipe slope 

It should be noted that the full flow capacity of the pipe reported in PCSWMM (Qmax flow) is calculated from 

Manningôs formula (as a pipe property, not as a simulation result) based on the assumption of steady 

uniform flow. However, flows through the pipe are not uniform during the computer simulation. Under 

certain circumstances, the simulated depth of flow in the upstream or downstream end of a pipe may exceed 

the crown of the pipe (i.e. greater than the diameter of the pipe), even if the full flow of the pipe (Manningôs 

formula) has not been reached.  

When the flow depth within a pipe (or section of pipe) is higher than the crown of the pipe, service 

connections may not be able to flow freely into the gravity sewer. While this may not manifest into visible 

flooding into buildings, it could affect normal operation of basement facilities (i.e. high gravity sewer flow 

levels ñblockò the service connections). Based on this limitation, the Cityôs updated hydraulic model has 

also been reviewed for peak HGLs (flow depth): 

Ὠ  Ⱦ Ὀ  πȢψφ 

where:  

ddesign = maximum depth of flow within the pipe during the simulation 

Dmax flow = maximum diameter of the closed pipe (flow depth at ñfullò flow) 

LIFT STATIONS  

As per the Cityôs design criteria, developments should be designed to rely on gravity for conveyance 

wherever possible in order to minimize operation and maintenance requirements and life cycle costs of the 

system. Where lift stations are absolutely required, pumping capacity of the lift station should be designed 

for peak flows with 100% redundancy.  It should be noted that in many municipalities an N+1 approach is 

utilized instead, as 100% redundancy on lift stations with 2 or more main pumps could be considered 

unnecessary.  This standard is recommended to be reviewed on a case-by-case basis. 

It should also be noted that, based on previous studies and reports, the normal operation for most lift stations 

is lead/lag rather than duty/standby. Therefore, the capacity assessments summarized in this study are based 

on the measured capacity of the lift station (as reported in the 2019 Wastewater Facilities Study). However, 

it is recommended that opportunities for operational redundancy be reviewed for the Cityôs lift stations.  
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2.2 EXISTING WASTEWATER SYSTEM 

2.2.1 EXISTING POPULATION 

HISTORICAL RESIDENTIAL POPULATION  

Based on census data reviewed as part of the concurrent Cityôs Waster Master Plan (WMP), the average 

annual population growth rate between 2008 ï 2018 is 1.3%. The Edmonton Metropolitan Region Growth 

Board (EMRB) document published in 2017 estimated that the City will have a future population of 

approximately 90,000 ï 118,000 persons by the year 2044, or a 1.2% to 2.3% per year growth rate. By 

comparison, the 2020 Draft Municipal Development Plan (MDP) projected a future population of 100,000 

by 2044, which is equivalent to a 1.6% growth rate. As noted in the WMP, this growth rate exceeds the 

historical growth rate observed for the City.  

Therefore, both the WMP and the current master plan study will be adopting a growth rate of 1.3% applied 

through to 2044, which results in a population of 92,455 by that time. An ultimate population of 100,000 is 

projected to be reached in 2050, based on a growth rate of 1.3%. 

EXISTING RESIDENTIAL AND ICI POPULATION DENSITY  

The 2018 census data showed a population of 66,082 persons within the City of St. Albert. Therefore, the 

projected 2020 current population within the City is estimated to be 67,811 persons, based on an annual 

1.3% growth rate.  

In the WMP, the existing land use densities were estimated using water meter data. The total area per land 

use was estimated based on the Cityôs GIS land use maps. The WMP calculates existing population densities 

for Low Density Residential (LDR) and Multi-Family Residential (MFR) areas to be 29.0 p/ha and 88.2 

p/ha, respectively. Population equivalents (EP) for Commercial/Industrial and Institutional areas are 

calculated to be 23.1 p/ha and 22.1 p/ha, respectively. These population densities were used to develop the 

existing population distribution within the City for the 2020 assessment scenario.  

However, WSP notes that these population densities differ from the derived population densities of the 

2017 Model Update. The 2017 Technical Memorandum estimates that 2016 population densities within the 

Cityôs neighbourhoods range between 36 p/ha to 245 p/ha, which deviates from what has been calculated 

as part of the concurrent WMP. A potential reason for this could be the use of overall land use areas to 

calculate densities instead of individual property/unit parcels. This approach includes road areas and doesnôt 

consider neighbourhoods with more units occupied than others (the effect of this on I&I  allocation is further 

discussed in subsequent sections of this report).  

The 2017 Technical Memorandum also shows that the per-unit residential density ranges between 1.8 p/unit 

to 3.0 p/unit.  Estimating wastewater generation based on a rate-of-return on measured water meter data, 

with per-unit densities applied to specific parcels, may allow for a more refined population distribution 

throughout the City. This could lend itself to a more accurate representation of areas that have a denser 

residential population than others within the same land use designation.  

For example, the 2017 Technical Memorandum shows Lacombe Park had a population density of 245 p/ha 

versus the adjacent neighbourhood of Deer Ridge, which was calculated to have a population density of 52 

p/ha (both of which are higher than the single-family population densities calculated in the WMP). By 

comparison, a per-unit calculation shows that Lacombe Park and Deer Ridge have similar unit-based 

densities of 2.8 p/unit and 3.0 p/unit, respectively. This shows that there are potentially more single-family 

units currently existing within Lacombe Park than Deer Ridge, and it is expected that the wastewater 

generation density between these two areas would be different as opposed to an even distribution across the 

land use area. An added benefit of a parcel-based approach is in the event of redevelopment, population 

and 
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flow allocations in the model can be more easily replaced; the estimated wastewater generation rates of 

neighbouring properties will not be affected.  

Based on discussions with City staff, it was determined that using the total land use area approach would 

be appropriate for this study as it will allow for a consistent population distribution between the concurrent 

master plan projects. The Cityôs November 2020 land use districts map was used to establish the 

contribution populations and resulting wastewater generation rates, and flows for the existing developed 

areas.  

EXISTING POPULATION DISTRIBUTION  

Total land use areas were used to assign land use, along with population equivalents and I&I contributing 

areas, to all the manholes throughout the City using the Thiessen Polygon Method. Where a parcel-based 

approach assigns parcel properties and wastewater service connections to the nearest manhole, the Thiessen 

Polygon method is based on using perpendicular bisectors between manholes to develop ócatchmentô areas 

for each manhole. These ócatchmentsô were used to calculate the contributing population and effective I&I 

area for each manhole for this study. Table 2-1 summarizes the estimated existing population with the City.  

WSP notes that the application of blanket values for residential and ICI population densities has resulted in 

a conservative population estimate of 72,600 existing residents, in comparison to the 67,811 persons 

projected in the WMP.   

Table 2-1: 2020 Population Estimates 

NEIGHBOURHOOD 2020 ESTIMATED RESIDENTIAL 
POPULATION 

2020 ESTIMATED ICI 
POPULATION EQUIVALENT  

Akinsdale 4,114 603 

Braeside 3,178 265 

Campbell Business Park1  - - 

Deer Ridge 5,718 301 

Downtown 386 715 

Erin Ridge 5,519 695 

Erin Ridge North 2,581 1143 

Forest Lawn  3,000 409 

Grandin 8,832 734 

Heritage Lakes  3,499 161 

Inglewood 1,180 1378 

Jensen Lakes 1,484 662 

Kingswood 4,914 197 

Lacombe Park  8,150 578 

Mission  1,711 640 

Northridge 3,674 167 

Oakmont 3,020 155 

Pineview  2,429 73 

Riel Business Park1 - - 

Riverside 3,732 290 
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NEIGHBOURHOOD 2020 ESTIMATED RESIDENTIAL 
POPULATION 

2020 ESTIMATED ICI 
POPULATION EQUIVALENT  

Sturgeon Heights 1,762 515 

Ville Giroux 8,15 117 

Woodlands 2,903 161 

Total 72,600 9,959 

1 Equivalent population values were not assigned to Campbell Business Park and Riel Business Park. Wastewater flows from these 

areas are calculated according to an area-based generation rate, which was calibrated in the Cityôs 2019 I&I Study. 

2.2.2 EXISTING WASTEWATER FLOWS AND SCENARIO DEVELOPMENT  

EXISTING FLOWS ï MODEL ALLOCATION  

Flows under the existing scenario are based on the population allocation discussed in Section 2.2.1 and the 

design flowrates discussed in the subsections below.  

EXISTING DRY WEATHER FLOWS  

In combination with the population distribution and allocation approach discussed in the Design Criteria 

Establishment Technical Memorandum (Design Criteria Memo), DWF will be based on the 2019 I&I 

Study, as in Table 2-2. For non-residential land uses within neighbourhoods outside of Campbell Business 

Park and Riel Business Park, the institutional, commercial, and industrial (ICI) population equivalents were 

estimated based on the land use area, and an assumed density of 25 p/ha. For newly developed areas (i.e. 

Jensen Lakes), a design rate of 220 L/c/d will be applied, as outlined in the Design Criteria Memo. 

WSP notes that neighbourhoods without separate residential (L/c/d) and ICI (L/d/ha) generation rates might 

have overestimated flows, due to residential rates being applied to ICI population equivalents. This 

introduces an extra layer of conservatism into this model. 

Table 2-2: 2019 Calibrated DWF Rates 

NEIGHBOURHOOD 2019 CALIBRATED  
RESIDENTIAL DWF (L/c/d) 

2019 CALIBRATED  
ICI DWF (L/d/ha) 

Akinsdale 200 - 

Braeside 424 - 

Campbell Business Park  - 5,092 

Deer Ridge 267 - 

Downtown 254 - 

Erin Ridge 182 - 

Erin Ridge North 186 - 

Forest Lawn  481 - 

Grandin 415 - 

Heritage Lakes  176 - 

Inglewood 424 - 

Jensen Lakes - - 

Kingswood 238 - 
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NEIGHBOURHOOD 2019 CALIBRATED  
RESIDENTIAL DWF (L/c/d) 

2019 CALIBRATED  
ICI DWF (L/d/ha) 

Lacombe Park  343 - 

Mission  328 - 

Northridge 194 - 

Oakmont 168 - 

Pineview  200 - 

Riel Business Park - 4,356 

Riverside 287 - 

Sturgeon Heights 880 - 

Ville Giroux 328 - 

Woodlands 234 - 

EXISTING WET WEATHER FLOWS 

Existing areas flow monitored in 2020 have been calibrated according to observed rainfall events closest  

to 1:25-year 24-hour and/or 1:5-year 4-hour storm events. All other existing areas will be assigned the area-

based I&I rates based on 2019 I&I Study, according to the applicable neighbourhood, as shown in           

Table 2-3. Highlighted values indicate an I&I rate that exceeds the allowable (design) rate. Highlighted 

values in  Table 2-3 indicate an I&I rate that exceeds the allowable (design) rate. For newly developed areas 

that were not covered in the 2019 I&I Study (i.e. Jensen Lakes), the Cityôs design I&I rate of 0.28 L/s/ha 

will be applied. 

Table 2-3: 2019 Calibrated I&I Rates 

NEIGHBOURHOOD 2019 CALIBRATED 1:25-YEAR 
24-HOUR I&I (L/s/ha) 

2019 CALIBRATED 1:5-YEAR  
4-HOUR I&I (L/s/ha) 

Akinsdale 0.533 0.520 

Braeside 0.470 0.558 

Campbell Business Park  0.234 0.270 

Deer Ridge 0.433 0.588 

Downtown 0.941 1.102 

Erin Ridge 0.263 0.423 

Erin Ridge North 0.178 0.296 

Forest Lawn  0.178 0.296 

Grandin 0.561 0.571 

Heritage Lakes  0.329 0.397 

Inglewood 0.180 0.299 

Jensen Lakes - - 

Kingswood 0.391 0.573 

Lacombe Park  0.563 0.665 

Mission  0.634 0.775 

Northridge 0.164 0.273 
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NEIGHBOURHOOD 2019 CALIBRATED 1:25-YEAR 
24-HOUR I&I (L/s/ha) 

2019 CALIBRATED 1:5-YEAR  
4-HOUR I&I (L/s/ha) 

Oakmont 0.323 0.534 

Pineview  0.748 0.875 

Riel Business Park 0.518 0.677 

Riverside 0.518 0.677 

Sturgeon Heights 0.297 0.494 

Ville Giroux 0.368 0.442 

Woodlands 0.294 0.493 

The sewershed areas for existing developed neighbourhoods, in the provided 2017 PCSWMM, were 

maintained for the 2020 Master Plan model. I&I contribution areas (existing and future development areas) 

are delineated based on the Thiessen polygon method. WSP notes a limitation to the catchment delineation 

approach, discussed in the population density distribution section, is that the I&I calculated for these areas 

may not be exactly representative of the actual I&I experienced by the system. It is recommended they be 

refined in the future as inclusion of roads may overestimate the inflow (fast response) effects of I&I, where 

it would otherwise be captured by the stormwater system. By comparison, it could skew the simulated 

results of infiltration (slow response) due to lawns or other grassed areas on parcel properties. 

In the absence of RTK parameters, a synthetic time pattern will be applied to these areas based I&I rates to 

simulate peak I&I flows occurring at the same time as PDWF. This approach may not accurately illustrate 

whether a catchment experiences predominantly slow or fast responses to I&I but timing the peak I&I with 

PDWF can be considered a conservative approach to simulating PWWF. The synthetic curve for the area 

based I&I rates is shown in Figure 2-3.  

 
Figure 2-3 Synthetic Wet Weather Flow Peaking Pattern 

2.2.3 EXISTING CAPACITY ASSESSMENT  

2.2.3.1 ASSUMPTIONS AND LIMITATIONS  

ñ The PCSWMM model provided did not include forcemain pipes downstream of the lift stations (i.e. 

modelled pumps are connected directly into the discharging manhole instead of into a pipe). While this 

approach could be enough for estimating the flow capacity within downstream systems (as the lift 
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station pumps would be discharging at peak flows), it may slightly overestimate the downstream 

volumes, as pipes inherently have some amount of storage. Additionally, the pumping head required at 

the related lift stations will be difficult to accurately assess without representing the friction losses 

within the forcemains. For example, the 2017 Technical Memorandum notes that the Gate Avenue lift 

station is almost ineffective and that the head-discharge curve for the pump should be confirmed. The 

head-discharge from the pump should be sized to overcome static head requirements (elevation 

difference) in addition to friction losses within the system (flows within the pipe).  

ñ The model was updated according to GIS information available, supplemented by record drawings 

provided by the City. In some cases (e.g. Erin Ridge North, Meadowview, and Jensen Lakes), gaps 

occurred between the different information sources resulting in orphaned sections within the 

wastewater model. It is expected that these pipes may have been constructed at the time of development 

but may not yet be connected to the greater wastewater network as of last GIS database update. WSP 

notes that these areas represent small sections of upstream areas, where capacity issues are not expected. 

These orphaned sections have not been included in the model update, and their projected wastewater 

flows have been loaded onto the next existing downstream node.  

ñ It is assumed that wastewater flows from Erin Ridge North and Jensen Lakes will be captured by the 

1200 mm trunk main diversion at the intersection of Enchanted Way N and Executive Way N and will 

not flow to the Oakmont Lift Station. Instead, there is a new lift station currently being constructed east 

of Erin Ridge North (location currently assumed to be near Coal Mine Road) that will discharge directly 

to the SAPS facility via forcemain. Therefore, it is assumed that the 1200 mm trunk main is 

disconnected from the 450 mm gravity sewer along Everett Drive. Pump curves and operating levels 

for the temporary Erin Ridge North and Jensen Lake lift stations were not available.  

ñ The Riverside siphon is assumed to be disconnected from the NIT. The four existing siphon pipes (160 

mm, 200 mm, 250 mm, and 300 mm) have been modelled as a single pipe with a calculated equivalent 

diameter of 450 mm. The siphon collects flows from the Meadowview area and discharges into the SIT.  

ñ The two temporary lift stations in the Riverside area are assumed to still be in place for the existing 

scenario. Due to limited record drawing and GIS shapefile information, it is recommended that the 

network connectivity and elevations for the Riverside area be reviewed and updated for accuracy, as 

more details become available.  

ñ Seasonal lift stations have not been included in the model. These facilities include Meadowview lift 

station, Kinsmen RV Park, and Riel Sports Field.  

ñ The model shows an existing orifice control at the connection from the NIT into the SAPS. Details of 

this orifice control were not investigated as part of this study, and the results presented in the existing 

system capacity analysis are provided based on the provided modelôs simulated flow controls. 
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2.2.3.2 LIFT STATION CAPACITY ASSESSMENT 

Table 2-4 compares the required existing lift station capacities (based on the PCSWMM simulation) against 

the available/design capacities, as reported in the 2019 wastewater facilities study. Overall, the wastewater 

conveyance system is performing well and have adequate capacities under the existing system for the 

examined conditions. 

Table 2-4: Existing Lift Station Capacity Assessment Summary 

LIFT STATION1 NO. OF PUMPS / 

OPERATION 

REQUIRED 

CAPACITY2 (L/s) 

DESIGN 

CAPACITY (L/s) 

EXCESS 

(L/s) 

DEFICIENT  

Deer Ridge Lead / Lag 19 22 3 No 

Oakmont 2 Duty / 1 Standby 152 152 0 Yes 

Rivercrest Lead / Lag 30 51 21 No 

Riel 1 Duty / 1 Standby 140 1803  40 No 

Riverside4 - - 182 - - 

Twilight5 Lead / Lag 155 15 - 140 Yes 

Gate Ave Lead / Lag 41 406 - 1 Yes 

Firehall Lead / Lag 8 13 5 No 

Erin Ridge Lead / Lag 9 22 13 No 

Erin Ridge 

North 
Lead / Lag 9 327 23 No 

Jensen Lakes N/A 22 - - - 
1 Characteristics of the new lift station (Future Erin Ridge) is not included in this table as it is still in the preliminary design phase. 

Station is set to serve Erin Ridge North and Jensen Lakes and pump directly to the SAPS. 
2 Capacity required is the greater modelled peak wet weather inflow, based on the 1:5-year 4-hour or 1:25-year 24-hour storm.  
3 Measured capacity of the Riel Lift Station not available in the 2019 Facilities Study and was unavailable in the provided SCADA 

data. The excess capacity is calculated based on the reported design capacity of one pump at 180 L/s.  
4 Measured flows for the Riverside Lift Station were not available at the time of this study. As discussed with City staff, the existing 

scenario does not include a capacity assessment of the Riverside Lift Station. 182 L/s is based on a pump curve design point 
provided by the City. 

5 Required Capacity of the Twilight Lift Station is based on the substantial overflow from the upstream catchments, which occurs 
during wet weather events.   

6 SCADA data provided for the Gate Avenue lift station shows that the current maximum discharge rate of the Gate Avenue Lift 
Station is recorded as approximately 36 L/s. 

7 Under a separate project by WSP, the Erin Ridge North Lift Station was noted to have a design capacity of 43 L/s, but a measured 
pumping capacity of 32 L/s.  

 

The model simulations show that the model may currently be underestimating the dry weather inflows into 

the lift stations, as the May 2020 recorded inflows appear to be greater than the simulation DWF (Rivercrest 

Lift Station and Gate Avenue Lift Station). Conversely, the Riel Lift Station is modelled to have a greater 

ADWF inflow than what is recorded in the Cityôs SCADA data. These discrepancies could be due to 

inaccurate SCADA data, assumed population distribution, or wastewater loading in the model, or there are 

other flows contributing to the system on these dry weather days (e.g. system flushing activities, etc.). It is 

recommended to investigate the discrepancies in the DWF for the lift station catchments. 

While the modelling results suggest the current pumps at these stations have sufficient capacity to convey 

peak DWF (based on the applied population loading approach), two lift stations are calculated to be over 

capacity for the design storm conditions (Twilight Lift Station and Gate Ave Lift Station). Further 

monitoring activities should be conducted to improve wet weather representation of the model prior to 

assessing options for system improvements, as needed. 
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The Twilight Lift Station capacity issues appears to be due to receiving overflows at several locations from 

upstream catchments. In order to avoid oversizing the Twilight Lift Station, further analysis is required        

to determine if diverting flows from an upstream catchment to the North Interceptor or South Interceptor 

Sanitary trunk mains, or preventing/throttling overflows to the Twilight Lift Station could improve               

the scenario. For example, investigation of the PCSWMM model results shows that significant overflow 

occurs during wet weather events at several locations in the Braeside neighbourhood area, as shown in 

Figure 2-4a.  

Connections to the overflowing trunk could be closed either fully or throttled with a gate. Redirection of 

flow from upstream areas can be another possible solution. For instance, as shown in Figure 2-4b, it appears 

that the weir is directing all the upstream flow to the Twilight catchment and almost no flow to the 

downstream 450 mm pipe under all simulated events. More real-system investigation of the potential 

additional surcharging within the trunk can reduce the total flow to the Twilight Lift Station, and determine 

if the wastewater system needs to be upgraded to contain the additional overflow.  

It is also worth noting that another significant factor in this overflow is elevated I/I rates. Peak dry weather 

inflows into the station (7 L/s) are modelled to be significantly lower than peak WWF (155 L/s, 1:5-year 4-

hour storm), indicating that the upstream catchments have severe I&I levels. As per the 2019 I&I Study, 

the estimated 1:5-year 4-hour I&I rate for the downtown area, alone, is 1.1 L/s/ha. Other upstream 

catchments such as Akinsdale, Forest Lawn, Braeside and Pineview were all reported to have I&I rates 

greater than 0.5 L/s/ha.  

The most recent life cycle assessment for the existing lift stations in the wastewater system was conducted 

in 2019 by the City of St. Albert, in which a multi-disciplinary assessment was completed for eighteen 

wastewater facilities (Deer Ridge, Erin Ridge Sanitary, Erin Ridge Storm, Firehall #1, Gate Avenue, Glacier 

Place, Kingswood Park, Lacombe Lake, Meadowview, Mission, Oakmont, Riel, Riel Sports Field, 

Rivercrest, Riverview, Twilight, Walmart/Jensen Lake Storm Lift Station). The wastewater lift stations 

were inspected and evaluated for different disciplines, including architectural, civil, electrical and 

instrumentation, building-mechanical, process-mechanical, structural and HSE. The assessment included 

field evaluations, condition ratings, and recommendations for station improvement works. 

On average, the condition and performance ratings of the lift station facilities were found to correlate with 

the age of the station, where new stations generally scored higher. The overall lift station condition 

assessment was found to range between 50% to 91%. For example, the Gate Avenue, Riel, Kinsmen and 

Meadowview lift station facilities were all in good condition scoring above %80 overall and with consistent 

scores in the mechanical, electrical and process discipline ratings. Kingswood Day Park and Lacombe Lake 

Day Park lift stations both scored below 60%. The Kingswood facility had many problems in the process, 

structural and HSE disciplines receiving the lowest score of 50.3%; therefore, it was recommended to 

replace the existing facility rather than following up with upgrades to the Kingswood lift station. 
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(a) Overflow Locations in Braeside Area 

 

(b) Overflow Weir Location Adjacent to Braeside Ravine 

Figure 2-4 Model Results for Overflow to Twilight Lift Station Service Area 

  

ID# 20015780 ID# 20015780 

Weir 
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2.2.3.3 COLLECTION SYSTEM CAPACITY ASSESSMENT  

Several areas of the wastewater system were modelled to be under capacity under the existing system 

scenario. Figures illustrating all locations are provided in the attached Appendix A.  

A number of areas were also modelled to be above capacity:  

ñ Significant portions of Lacombe Park are modelled to have surcharging and above-ground flooding 

under the design storms. As wastewater issues have not been observed at surface level in this area, this 

suggests that the modelled capacity deficiencies may be due to the simulated I&I responses in the 

system. 

ñ Under wet weather conditions, the pipes within the St. Albert Centre area are modelled to be 

surcharging and flooding above-ground. While current DWF are not modelled to result in capacity 

issues in this area, capacity constraints presented during wet weather events may be exacerbated if not 

addressed prior to intensification.  

WSP understands orifice controls have been installed on the upstream west end of the NIT, likely as an 

approach to control flow volumes and reduce size requirements in the downstream sections of the trunk 

sewer. Modelling shows that during wet weather events, the orifice controls result in a relatively flat but 

surcharged HGLs within the trunk sewer. Under these conditions, gravity sewers that are connected to the 

trunk sewer at invert-to-invert elevation will likely experience backwater effects. The simulation results 

suggest that surcharging could occur in upstream sections of connected catchments, due to wastewater 

volumes collecting at these connection sites because they are unable to freely discharge into the trunk sewer.  

2.2.4 EXISTING FLOWS TO SAPS 

The existing peak flows into SAPS is approximately 1,496 L/s ï 1689 L/s between the two design storms, 

and prior to any system improvement works. According to the 2018 NIT Phase 3 Report, the SAPS station 

is expected to have a capacity of 1,800 L/s in 2020. In the wet weather flow data provided and the 2020 

ACRWC Annual Report (November 2020), the peak wet weather flow observed was 819.5 L/s observed 

between April and September 2020. Based on the provided model, currently there is a flow control from 

Phase 3 of the NIT into SAPS. Increasing the amount of flow through the NIT into SAPS may relieve the 

high HGLs modelled in the NIT. However, the capacity of the SAPS station should be confirmed prior to 

increasing the Cityôs total discharge rate into the facility. Further discussion on improvement options is 

provided in Section 2.4.2. 
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2.3 ULTIMATE WASTEWATER SYSTEM 

2.3.1 FUTURE POPULATION  

The following sources were referenced in the development of the future population projection:  

ñ Area Structure Plans (ASP) 

ñ City of St. Albert Open Data portal (as of February 2021) 

ñ Flourish ï Growing to 100Kò Municipal Development Plan (Flourish MDP) 

ñ Water Distribution System Master Plan 2020 Update (Draft) 

AREA STRUCTURE PLANS   

The following ASPs were reviewed in the development of future population projections of growth areas:  

ñ Downtown Area Redevelopment Plan (DARP), 2010 

ñ Ville Giroux, 2012 

ñ Jensen Lakes ASP, 2014 

ñ Range Road 260 ASP (Avenir and Elysian Fields), 2014 

ñ South Riel ASP, 2015 

ñ North Ridge ASP (Phase 2), 2015 

ñ Erin Ridge North ASP (Phase 2), 2019 

ñ Riverside ASP, 2020 

Table 2-5 summarizes the projected residential population and percentage of Gross Developable Area 

(GDA) to be dedicated to ICI. Detailed unit density information can be found in the respective ASP 

documents.  

Table 2-5: City of St. Albert Future Developments ï Approved Area Structure Plans 

APPROVED AREA 
STRUCTURE PLAN 

LOW DENSITY 
RESIDENTIAL 

UNITS 

MEDIUM DENSITY 
RESIDENTIAL 

UNITS 

HIGH DENSITY 
RESIDENTIAL 

UNITS 

PROJECTED 
RESIDENTIAL 
POPULATION 

DEDICATED 
ICI AREA 

Downtown ARP - - 2800 N/A1 20% 

Ville Giroux 85 236 425 1409 16% 

Jensen Lakes 1584 360 239 5727 9% 

Range Road 260 ï 
Avenir 

538 461 791 
4284 

1% 

Range Road 260 ï 
Elysian Fields 

309 204 209 
1653 

41% 

South Riel  86 324 709 2442 56% 

North Ridge ï Phase 2 283 47 226 1324 6% 

Erin Ridge North ï 
Phase 2 

240 - 405 
1409 

26% 

Riverside 2513 652 780 9861 3% 
1 Proposed population projection not available within the approved ASP.   
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OPEN DATA PORTAL  

Residential occupancy projections for identified residential developments within the City were extracted 

from the Cityôs Open Data portal (as of February 2021). WSP understands the list may not be inclusive of 

all future lands to be developed. However, they were reviewed in order to compare the density and 

population projections proposed in other planning documents. The future residential developments 

identified through the Cityôs Open Data Portal are summarized in Table 2-6. 

Table 2-6: City of St. Albert Future Developments ï Open Data Portal  

DEVELOPMENT AREA (ha) ICI RESIDENTIAL 

Erin Ridge North 6.2 Commercial - 

Jensen Lakes Crossing 6.5 Commercial - 

Shoppes at Giroux 4.7 Commercial - 

Riverside Landing 5.6 Commercial - 

Anthony Henday Business Park 
Retail 

4.7 Commercial - 

The Urban District 4.9 Commercial Unknown1 

Riverbank Landing 4.0 Commercial Multi-Family2 

Grandin Parc Village 4.6 Commercial Multi-Family2 

Midtown 18.1 Commercial Multi-Family2 

Bellevue Village 5.8 Commercial Multi-Family2 

Lakeview Business District 254.7 Industrial - 

Anthony Henday Business Park 39.1 Industrial - 

Campbell Business Park 136.4 Industrial - 

Erin Ridge North 94.6 - Low Density Multi-Family 

Jensen Lakes 135.9 - Low Density Multi-Family 

North Ridge Phase 2 54.5 - Low Density Multi-Family 

Elysian Fields 99.4 - Low Density Multi-Family 

Ville Giroux 21.7 - Low Density Multi-Family 

Riverside 187.0 - Low Density Multi-Family 

Downtown 19.7 N/A Low Density Multi-Family 
1 The Urban District is a proposed mixed-use development. Proposed residential unit counts were not available.   
2 Proposed townhomes have been included in the multi-family unit count.  

 

WSP notes that the population per unit density varies between residential land use types (e.g. low density, 

high density, etc.) as well as between the various development areas. To maintain a basis of comparison to 

the densities developed as part of the WMP, the area-based residential population densities were calculated, 

and are summarized in Table 2-7. 

In general, the population projections within the ASP documents are consistent with those outlined in the 

Open Data Portal, with the exception of the Riverside development. As shown in the table above, the general 

residential population per hectare for the outward growth areas 17 p/ha to 65 p/ha. 
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Table 2-7: Residential Unit Densities ï Open Data Portal 

DEVELOPMENT AREA (ha) LD  
UNITS 

MF UNITS1 PROJECTED 
POPULATION 

DENSITY 
(p/ha) 

Erin Ridge North 94.64 940 982 4381 46 

Jensen Lakes 135.94 1761 417 5727 42 

North Ridge Phase 2 54.52 1264 695 1324 24 

Elysian Fields 99.38 513 209 1653 17 

Ville Giroux 21.70 85 661 1409 65 

Riverside 186.99 3165 780 54002 29 

Total 593.17 7728 3744 19877 - 
1 Proposed townhomes have been included in the multi-family unit count.  
2 The Riverside ASP outlines a projected residential population of 9,861. 

FLOURISH MDP 

Key growth targets from the Cityôs Flourish MDP are as follows:  

ñ North Transit Oriented Development Centre (located in the Erin Ridge North area), is projected to 

create 140 EP/ha (jobs).  

ñ Areas between 400 m ï 800 m from the St. Albert Trail (Rapid Transit Area / Corridor), and areas 

adjacent to Downtown are targeted to have 50 ï 125 residential units/ha. WSP assumes this to represent 

Medium Density / Residential / Mixed Use Intensification areas.  

ñ Areas within 400 mm of the St. Albert Trail (Rapid Transit Area / Corridor) are targeted to have at least 

200 units/ha. WSP assumes this to represent High Density Residential / Mixed Use Intensification 

areas.  

ñ Commercial / institutional areas within 800 m of the St. Albert Trail (Rapid Transit Area / Corridor) 

are projected to have 140 EP/ha (jobs).  

ñ A population equivalent specifically for the commercial/institutional portion of mixed-use parcels 

within the Downtown area was not provided in the Flourish MDP. Table 2-8 summarizes the ultimate 

density targets for the City, as per the Flourish MDP.  

Table 2-8: Population Densities ï Flourish  

LAND USE TYPE OUTWARD GROWTH INTENSIFICATION 

Single Family Residential Minimum 40 units/ha 30% increase in density 

Medium Density Residential - 50 ï 125 units/ha 

High Density Residential - 200 units/ha 

Mixed Use  50 ï 60 units/ha - 

Commercial / Institutional 140 EP/ha 140 EP/ha 

Downtown Area - 100 units/ha (residential) 

WSP notes that target population densities (e.g. p/ha and ppu) were not outlined in the Flourish MDP, apart 

from EP for ICI land uses. Due to the generality of the regions identified for future growth (e.g. along the 

entire length of the Regional Transit Corridor we would not recommend using these large areas in the 

calculation of future population projections. Additionally, based on discussions with City staff, the ICI 

growth targets are significantly higher than the EP currently observed throughout the City.  
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2020 WATER MASTER PLAN 

Table 2-9 summarizes the recommended future population densities, as per the Cityôs updated WMP. 

Overall, the high-density target growth areas identified in the WMP are in line with key development areas 

outlined in the Cityôs Flourish MDP, Open Data Portal, and ASPs. 

Table 2-9: Future Population Densities ï 2020 Water Master Plan  

LAND USE TYPE OUTWARD GROWTH INTENSIFICATION EXISTING DEVELOPED 

AREAS 

Single Family 

Residential 

60 p/ha - 40 p/ha 

Medium Density 

Residential 

- - 80 p/ha 

High Density 

Residential 

- - 200 p/ha 

Mixed Use  200 p/ha 200 p/ha - 

Commercial / 

Institutional 

37 EP/ha - 37 EP/ha 

For the purpose of infrastructure planning, the City may choose to develop a per unit population density for 

each neighbourhood and land use type based on recent Census data. This may provide a more applicable 

population distribution, as a blanket population density may result in overestimating in one neighbourhood 

and underestimating in another.  

FUTURE POPULATION SUMMARY 

Table 2-10 below summarizes the future developments. WSP notes the following key discrepancies 

between the population planning documents:  

ñ The WMP applied a 60 p/ha density for outward growth of low-density residential areas, whereas the 

approved ASPs are calculated to have a range between 17-65 p/ha. 

ñ High density residential areas were proposed to have 200 p/ha in the WMP, whereas the target growth 

outlined in the Flourish MDP is 200 units/ha. Combining these two documents would equate to a 

density 1 person/unit, which is lower than the unit densities proposed in any of the approved ASPs. For 

example, high density units in Erin Ridge North are anticipated to have 1.76 persons/unit.  

ñ Equivalent population densities for ICI areas is proposed to be 37 EP/ha in the WMP, but 140 EP/ha in 

the Flourish MDP. For comparison, the City of Edmonton standards suggests 40,000-120,000 L/ha/day 

for ICI land uses such as restaurants, offices, departments stores, etc. The standard City of Edmonton 

per capita generation rate is 220 L/c/d, which would equate to approximately 182-545 EP/ha for ICI 

land uses. 

It is important to note that the wastewater system is more sensitive to population densities and distributions 

in comparison to the water system. This is because the water distribution system design is typically 

governed by fire flow requirements (i.e. overall land use designation), which is typically much higher than 

the domestic demands (consumption flow rates per person).  

These discrepancies were discussed with the City, and the following approach was decided for the 

population projection: 

ñ Future land areas to be developed will be consistent with the parcels outlined in the WMP.  
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ñ Residential population projections outlined in the approved ASPs will be applied to the future 

development areas for this study. For development parcels without ASPs, unit and population densities 

recommended in the WMP will be applied.  

ñ ICI land areas will be based on the approved ASPs where available, at a population density of 37 EP/ha 

as per the WMP. Medium- and high-density units are assumed to be within the mixed-use land areas 

(i.e. areas outlined as solely residential in the WMP are considered to be the low-density/single family 

residential areas). 

ñ Populations mixed use areas that do not have an available ASP for reference will be estimated based 

on 200 EP/ha as per the WMP.  

Table 2-10: 2020 UMP Update ï Future Development Population Projections  

AREA ID PROPOSED  
LAND USE  

AVAILABLE ASP RESIDENTIAL 
POPULATION 

ICI POPULATION 

0 Employment Lands - - 1286 

1 Employment Lands - - 3781 

2 Employment Lands - - 2020 

3 Employment Lands - - 2657 

4 Residential Ville Giroux 1409 139 

5 Residential Riverside 3326 - 

6 Residential Riverside 963 - 

7 Mixed Use Riverside 2573 740 

8 Residential Riverside 2999 - 

9 Residential None 366 - 

10 Residential Elysian Fields 299 - 

11 Residential Avenir 1318 - 

12 Residential Elysian Fields 810 - 

13 Residential Elysian Fields 327 - 

14 Mixed Use Elysian Fields 217 496 

15 Residential Avenir 865 - 

16 Residential Avenir 1259 - 

17 Mixed Use Avenir 242 210 

18 Employment Lands - - 1788 

18 Employment Lands - - 1788 

19 Residential North Ridge Phase 2 509 - 

20 Residential North Ridge Phase 2 815 59 

21 Residential Jensen Lakes 2864 204 

22 Residential None 3871 - 

22 Residential None 3871 - 

23 Mixed Use Erin Ridge North Phase 2 713 247 

24 Residential Erin Ridge North Phase 2 696 - 

27 Residential - 965 - 

28 Mixed Use - 2499 2499 

29 Mixed Use - 3754 3754 

30 Residential - 2990 - 
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AREA ID PROPOSED  
LAND USE  

AVAILABLE ASP RESIDENTIAL 
POPULATION 

ICI POPULATION 

31 Mixed Use - 1769 1769 

27 Residential - 965 - 

28 Mixed Use - 2499 2499 

29 Mixed Use - 3754 3754 

30 Residential - 2990 - 

31 Mixed Use - 1769 1769 

37 Residential - 362 - 

38 Mixed Use - 4524 4524 

39 Employment Lands - - 1876 

40 South Riel South Riel - 1449 

41 South Riel South Riel 2442 1160 

42 Downtown Downtown 3921 3921 

2.3.2 WASTEWATER FLOWS AND SCENARIO DEVELOPMENT 

FUTURE FLOWS ï MODEL ALLOCATION  

The approach for allocated projected flows under the Ultimate Scenario is, as follows, based on the 

population allocation discussed in Section 2.3.1 and the design flow rates discussed in the subsections 

below:   

ñ Flows from all existing developed areas (that have not been identified for intensification or further 

development) are assumed to remain unchanged for the ultimate scenario. 

ñ Flows from future development parcels (new areas) that have not been included in the existing scenario 

(e.g. Avenir, Elysian Fields, etc.) have been allocated to new model nodes, at approximately the 

centroid of the land area. Where a development parcel encompasses more than one model node, the 

projected flows have been evenly allocated between the nodes.  

ñ Flows from future development parcels that encompass areas with existing manholes have been 

allocated to existing model nodes, replacing the wastewater loads that were developed in the 2020 

system scenario. (e.g. Ville Giroux, South Riel, Intensification Lands, etc.). Where the development 

parcel and intensification lands span over multiple existing manholes, the projected flows have been 

evenly distributed across the model nodes within the area.  

FUTURE DRY WEATHER FLOWS   

The 2019 I&I Study recommended a future residential rate of 250 L/c/d as it appeared to be closer to the 

flowrates observed in the newer existing areas, compared to the Cityôs design criteria document that outlines 

an average dry weather flow (ADWF) of 320 L/c/d for residential land use areas. WSP notes that the 

concurrent WMP proposes to use an average day water demand (ADD) of 250 L/c/d, which is less than the 

ADWF outlined in the Cityôs Municipal Standards. Typically, systems do not experience higher wastewater 

generation than domestic water consumption. In our experience, ADWF generation rates range from 80% 

to 90% return on ADD. Based on discussions with City staff, this study will apply a 250 L/c/d ADWF 

generation rate for future development areas, as recommended in the 2019 I&I Study.  

WSP notes that the Cityôs WMP applies and area-based population equivalent for future ICI areas. Based 

on discussions with City staff, in order to maintain consistency between the master plan documents, future 

flows from ICI areas are calculated based on estimated population equivalent, and a per capita consumption 
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of 250 L/c/d instead of 6,170 L/ha/d (this equates to approximately 25 EP/ha, in comparison to the 37 EP/ha 

estimated in the WMP for future ICI areas).  

WSP notes that a future diurnal curve has not been designed for the Ultimate Scenario model; the flows 

have been allocated into the model to represent a static PDWF.  

FUTURE WET WEATHER FLOWS  

Unit hydrographs for areas calibrated as part of this study are carried forward into the Ultimate scenario. 

For future development and intensification areas, an I&I rate of 0.28 L/s/ha is applied. Similarly, all other 

existing areas have been assigned I&I rates based on the 2019 I&I Study, according to the applicable 

neighbourhood, as shown in Table 2-3. Sewershed areas developed for existing neighbourhoods in the 

provided 2017 PCSWMM model were maintained for the Ultimate Scenario. For future development and 

intensification lands, the contributing area used to calculate I&I flows was measured using GIS, based on 

the gross area of the proposed development.  

WSP notes that a synthetic curve for the I&I flows has not been designed for the Ultimate Scenario model; 

the flows have been allocated into the model to represent a 0.28 L/s/ha static I&I  for wet weather 

simulations.  

2.3.3 ULTIMATE CAPACITY ASSESSMENT  

This section of the report covers the hydraulic analysis of the existing wastewater system under the current 

and future design horizons. The objective of this analysis is to assess the systemôs compliance with the level 

of service criteria discussed and agreed upon with City staff, as detailed in Section 2.1. Existing and future 

deficiencies are highlighted in order to determine appropriate upgrade options to accommodate the ultimate 

system conditions.  

2.3.3.1 ASSUMPTIONS AND LIMITATIONS 

ñ Rim elevations for future model nodes are based on the provided DEM information. Invert elevations 

have been interpolated based first on the on the minimum slope required, and second on the minimum 

depth required (as available), according to the Cityôs Municipal Standards. WSP notes that these 

elevations and slopes are only preliminary and may not be representative of final developed grades. 

More detailed modelling should be conducted as more development information becomes available.  

ñ Forcemains have not been modelled in the current study. Therefore, pump capacity requirements have 

been assessed based on the required flow capacity. Head requirements for sizing pumps within the lift 

stations should be reviewed when the forcemain size and alignment information become available.  

ñ Preliminary network layouts for future development areas are based on the Cityôs 2013 UMP report. 

Based on discussions with City staff, the capacity assessment for the Ultimate Scenario is aimed to 

confirm the future servicing strategies outlined in the 2013 UMP, and provide additional comments and 

recommendations following the approaches introduced in that report.  

ñ As flows for future development areas have been loaded into the model as static flows (PDWF and 

I&I), the volume of wastewater over time (i.e. over a 24-hour period) may be overestimated in the 

hydraulic model. However, peak flows within the system, which is the basis for the following capacity 

assessment, is represented through this approach.  

ñ The model shows an existing orifice control at the connection from the NIT into the SAPS. Details of 

this orifice control were not investigated as part of this study, and the results presented in the existing 

system capacity analysis are provided based on the provided modelôs simulated flow controls.  
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2.3.3.2 LIFT STATION CAPACITY ASSESSMENT 

Table 2-11 compares the required future lift station capacities (based on the PCSWMM simulation) against 

the measured capacities, as reported in the 2019 wastewater facilities study. 

Table 2-11: Ultimate Lift Station Capacity Assessment Summary 

LIFT STATION NO. OF PUMPS / 

OPERATION 

CAPACITY 

REQUIRED1 (L/s) 

MEASURED 

CAPACITY (L/s) 

EXCESS 

(L/s) 

DEFICIENT 

Deer Ridge Lead / Lag 19 22 3 No 

Oakmont 2 Duty / 1 Standby 153 152 - 1 Yes 

Rivercrest Lead / Lag 53 51 - 2 No 

Riel 1 Duty / 1 Standby 198 1802 - 18 Yes 

Riverside - 323 1823 - - 

Twilight Lead / Lag 161 15 - 146 Yes 

Gate Ave Lead / Lag 106 404 - 70 Yes 

Firehall Lead / Lag 23 13 - 10 Yes 

Erin Ridge Lead / Lag 9 22 13 No 

Erin Ridge North Lead / Lag 65 325 - 33 Yes 

Jensen Lakes N/A 69 - - - 

New Lift Station6 N/A 169 - - - 

Southwest N/A 137 - - - 

South Riel N/A 31 - - - 

1 Capacity required is the greater modelled peak wet weather inflow, based on the 1:5-year 4-hour or 1:25-year 24-hour storm.  
2 Measured capacity of the Riel Lift Station not available in the 2019 Facilities Study and was unavailable in the provided SCADA data. 

The excess capacity is calculated based on the reported design capacity of one pump at 180 L/s.  
3 Measured flows for the Riverside Lift Station were not available at the time of this study. 182 L/s is based on a pump curve design 

point provided by the City.  
4 SCADA data provided for the Gate Avenue lift station shows that the current maximum discharge rate of the Gate Avenue Lift Station 

is recorded as approximately 36 L/s. 
5 Under a separate project by WSP, the Erin Ridge North Lift Station was noted to have a design capacity of 43 L/s, but a measured 

pumping capacity of 32 L/s.  
6 New Lift Station located in the NE of the City, that will collect flows from Erin Ridge North and Jensen Lakes and pump directly to 

the SAPS.   

Modelling results suggest that some lift stations are calculated to be under capacity for the projected future 

loads, under the design storms and existing I&I rates.  

The capacity issues of the Twilight Lift Station are further worsened in the future scenario when I&I is not 

addressed due to increased domestic flows from new developments and intensification of upstream areas. 

As discussed in the assessment of the existing conditions, the increase in the required capacity is driven by 

overflows from upstream catchments and can be rectified with investigations to close the overflowing pipe 

connections or redirection of upstream flows. Additionally, the Oakmont, Riel, Gate Ave, Fire Hall, and 

Erin Ridge North Lift Stations are modelled to be under capacity in the ultimate scenario.  

The New Lift Station is modelled to have a peak inflow of 169 L/s in this scenario; however, this is based 

on upstream lift stations (Erin Ridge North, Jensen Lakes) pumping at rates lower than their required 

capacity. It is expected that under the improvement scenario (Section 2.4), the ultimate capacity requirement 

for the New Lift Station will be higher when the upstream lift stations are upgraded.  
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2.3.3.3 COLLECTION SYSTEM CAPACITY ASSESSMENTS  

Significant portions of Lacombe Park are modelled to have surcharging and above-ground flooding under 

the design storms. Under wet weather conditions, the pipes within the St. Albert Centre area and upstream 

are modelled to be surcharging and flooding above-ground. This scenario shows that capacity constraints 

presented during wet weather events may be exacerbated if not addressed prior to intensification. In the rest 

of the system, surcharging and surface flooding is shown. 

WSP understands orifice controls have been installed in Phase 1 of the NIT, likely as an approach to provide 

wet weather storage and reduce size requirements in the downstream sections of the trunk sewer. These 

orifices have not been verified as a part of this study; however, modelling shows that during wet weather 

events, the current orifice controls result in high HGLs within the trunk sewer. Under these conditions, 

gravity sewers that are connected to the trunk sewer at invert-to-invert elevation will likely experience 

backwater effects. The simulation results suggest that surcharging could occur in upstream sections of 

connected catchments, due to backwater effects because they are unable to freely discharge into the trunk 

sewer.  

2.3.4 FUTURE FLOWS TO SAPS 

According to 2018 NIT Phase 3 Report, the SAPS station is expected to have a capacity of 2,400 L/s in 

2040. Based on the PCSWMM model and previous reports, flow controls along the NIT may be optimized 

to relieve high HGLs modelled in the NIT, maximizing the capacity of the SAPS. A wholistic review of 

system recommendations, which includes optimizing system improvements upstream, is further discussed 

in Section 2.4. 

2.4 WASTEWATER SYSTEM IMPROVEMENTS 

(IMPROVEMENT SCENARIOS)  

2.4.1 IMPROVEMENT SCENARIOS DEVELOPMENT  

DRY WEATHER FLOWS  

Under the existing and ultimate improvement scenarios, the allocation of domestic flows is unchanged.  

WET WEATHER FLOWS  

Under the existing improvement scenario, the WWF are assumed to be consistent with recent calibration 

activities for each storm event, as city-wide I&I reduction in the short term would not be feasible. Therefore, 

the upgrade recommendations provided for the existing improvement scenario take the existing I&I rates 

into consideration. Under the ultimate improvement scenario, the WWF have been replaced with the 

threshold I&I rate of 0.28 L/s/ha. As a result, there is only one wet weather scenario for the ultimate 

improvement scenario.  

2.4.1.1 INFLOW AND INFILTRATION  

Simulations show that a major source of WWF is due to the high estimated I&I throughout the system. 

PCSWMM modelling shows that the system generally has sufficient capacity to convey the current WWF 

in most areas of the City under existing conditions. However, the high I&I is simulated to put significant 

strain on the wastewater collection system under the ultimate scenario, with the simulation showing surface 

flooding in many areas of the City as a result of unmitigated I&I during wet weather events.   
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While newer developments in the City will likely have lower area based I&I rates than in older 

neighbourhoods, thereby ñdilutingò the Cityôs overall L/s/ha I&I into the SAPS, capacity issues within 

existing neighbourhoods would persist. Upsizing the lift stations according to the higher I&I rates may 

result in the lift stations being ultimately oversized in the long term, after the City reduces the WWF 

influences on the system (I&I reduction).  

A separate study was conducted in 2019 to recommend I&I management and source control initiatives to 

reduce I&I throughout the City. Based on updated flow monitoring and calibration of the existing system, 

the simulation shows that the following areas are at risk for surface flooding during threshold storm events, 

most likely due to I&I effects. Lacombe Park, Liberton Drive, and Downtown are areas that should be 

prioritized for additional flow monitoring and/or mitigation activities.  

As a first step, WSP would recommend additional flow monitoring to ensure the model parameters are 

representative of how the system is currently behaving, and how it would behave during a significant storm 

event. Once confidence in the data and model parameters is increased, a tailored solution can be developed 

(e.g. confirm if deficiencies exist and determine if either increased capacity and/or I&I reduction strategies 

are the appropriate solution). The long-term I&I reduction recommendations are provided in the 2019 I&I 

Study.  

As WSP understands that the City has undertaken an I&I mitigation initiative to relieve wet weather stresses 

on its wastewater system, the system improvement recommendations discussed in the subsequent sections 

of this report (e.g. infrastructure upgrades) are based on a City-wide I&I rate of 0.28 L/s/ha. 

2.4.1.2 LIFT STATIONS  

Based on the updated modelling, several of the Cityôs lift stations are undersized when compared to the 

existing and future projected peak flows. A detailed lift station facilities assessment was completed in 2019, 

including prioritization for upgrades as well as cost estimates. While the capital plan provides an indicative 

timing and budgetary estimate for when facility upgrades are required, design requirements such as peak 

flows (according to domestic flows and I&I rates at the time) should be re-confirmed prior to initiating the 

capital project.  

TWILIGHT LIFT STATION (EXISTING SCENARIO) 

The existing Twilight lift station is heavily influenced by overflowing wet weather flow from a trunk 

normally draining to the SIT.  This trunk backs up during wet weather event, draining to the Twilight Lift 

Station. The existing capacity of the Twilight lift station is currently measured to be 15 L/s, which is 

significantly less capacity than required for the wet weather scenario (155L/s). Under the ultimate scenario, 

this flow increases to 161 L/s under the ultimate scenarios.  If I&I rates were to be improved to the standard 

of 0.28 L/s/ha, a peak inflow of 47 L/s is modelled for the ultimate improvement scenario, given the 

overflow from other contributary catchments is resolved. 

Additionally, the inlet pipe into the Twilight lift station currently discharges at the base (invert) level of the 

wet well, based on the PCSWMM model. It is recommended to confirm the wet well base elevation; the 

wet well may have to be deepened during upgrades, to avoid backwater effects into the inlet pipes.  

As an alternative to a large capacity increase, connections to the overflowing trunk could be closed either 

fully, or throttled with a gate.  This will require a more in-depth investigation of the potential additional 

surcharging within the trunk as result of reduced flow to the Twilight lift station, and may necessitate 

downstream trunk upgrades to the SIT line. 

NEW LIFT STATION 

The New Lift Station near Coal Mine Road is modelled to have a peak inflow of 169 L/s under the ultimate 

improvement scenario. However, as discussed in previous sections, this is based on the modelled peak wet 
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weather flow capacity requirements of upstream lift stations (Jensen Lakes, Erin Ridge North). WSP 

understands that the contribution area to the New Lift Station is also subject to change, following this 2020 

UMP Update. A detailed design and sensitivity study should be conducted to optimize the design point for 

the New Lift Station (e.g. need to also consider downstream constraints of the SAPS capacity, based on 

peak flows from the NIT, SIT, and Oakmont lift station as well).  

GATE AVENUE LIFT STATION (EXISTING SCENARIO) 

According to SCADA data and previous assessments, the Gate Avenue lift station appears to have a 

measured maximum flow rate of 36 L/s, which is less than the existing modelled inflow for the lift station. 

Under the existing scenario, the modelled inflow is 41 L/s; however, and the upstream pipes are simulated 

to be highly surcharged due to the inflow being greater than the lift station output. Under the improvement 

scenario, the upstream pipes are upsized to accommodate existing high flows (domestic and high I&I) and 

should also have enough capacity to convey future flows (increased densification, with reduced I&I). For 

the interim improvement scenario, it would be recommended to increase capacity of the Gate Avenue Lift 

Station (in combination with gravity sewer upgrades described in the following sections) to accommodate 

the simulated peak WWF of 51 L/s (simulated peak flows when upstream pipes are upsized), as shown in 

Table 2-12. Under the ultimate scenario (with I&I reduction and pipe improvements), the simulated inflow 

into the Gate Avenue Lift Station is modelled to be 97 L/s due to development intensification of the area. 

It is recommended that the lift station be upgraded again at that time (e.g. additional pumps) to service the 

increased population.  

Table 2-12: Gate Avenue Lift Station Design Discharge 

 

EXISTING 

CONDITIONS 

EXISTING CONDITIONS 

(IMPROVED) 

FUTURE (REDUCED I&I, 

DENSIFICATION) 

Design Discharge (L/s) 41 51 97 

2.4.1.3 GRAVITY SEWERS  

Modelling results show that most capacity issues (flow depth) within the Cityôs system can be addressed 

through I&I reduction as well as through lift station upgrades. For other areas, gravity sewer sizing should 

be considered based on their ability to service the Cityôs ultimate scenario (e.g. future growth, reduced I&I, 

etc.). This is to avoid the need for upsizing any section of the system twice. Upsizing recommendations to 

resolve existing deficiencies should be sized such that they are not deficient again in the ultimate scenario. 

Therefore, the system improvements have been evaluated based on their ultimate requirements and then 

prioritized based on the horizon in which capacity issues are triggered.  

In the improvement scenario, trunk sewers and sub-trunk sewers with d/D rates greater than 0.86 (but less 

than 1.0) were permitted, to avoid oversizing the system under normal conditions. In some areas of the 

model, the slopes and grading of the pipes should be confirmed, as adverse slopes (reverse sloping pipes) 

in the model are triggering high d/D results.  

WSP notes that proposed upgrades are sized to take current I&I rates into consideration. It is expected that 

as I&I rates throughout the City are reduced over time, these upgraded pipes will  have sufficient capacity 

to convey future flows with a 0.28 L/s/ha I&I rate. The upgrade recommendations below should be 

confirmed through development servicing reviews, as the capacity requirements simulated in the model are 

heavily dependent on the population projections and flow allocations according to information currently 

available.  

The following recommendations are for system improvements within the Cityôs existing wastewater 

system, and do not include sizing or recommendations for future development areas: 

GS-01     ST. ALBERT TRAIL AND MCKENNEY AVENUE UPGRADES (EXISTING) 
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Upsize 490 m of existing gravity sewers along McKenney Avenue, from Liberton Drive to Bellerose Drive, 

and St. Albert Trail from Bellerose Drive to St. Vital Avenue (connection into NIT), as well as from 

Liberton Drive to St. Albert Trail, to 450 mm. The grading of the gravity sewers should be adjusted such 

that the connection into the NIT is a ódropô connection, instead of invert-to-invert. This will help mitigate 

backwater effects during high HGLs in the NIT, that could cause backups in the upstream pipes.  

GS-02     LIBERTON DRIVE ï PHASE 1 (EXISTING) 

Upsize 335 m of gravity sewer along Liberton Drive, from Liberton Park to McKenney Avenue, to 400 

mm.  

GS-03     LIBERTON DRIVE ï PHASE 2 (EXISTING) 

Upsize 535 m of gravity sewer along Liberton Drive, from Laval Drive to Lennox Drive, to 325 mm. WSP 

notes that the modelled pipes along this road have a shallow slope, but there is also a drop in the manhole 

connection south of Langholm Park. The connectivity in this area should be confirmed prior to initiating 

upgrade designs. 

GS-04     OAKLAND WAY AND OAKLAND DRIVE (EXISTING) 

Upsize 395 m of gravity sewer along Oakland Way and Oakland Drive, to 250 mm.  

GS-05     GLADSTONE CRESCENT (EXISTING) 

Upsize 280 m of gravity sewer (MH 2380 east to MH 1775002 west, upstream of Grosvenor Park) to 250 

mm, see Figure 2-5(a). Downstream pipe segments can be kept at 200 mm as the pipe slopes are steeper, 

as shown in Figure 2-5(b). The upgrade can be extended to MH 1867000 north to maintain a constant sewer 

size of 250 mm. 

GS-06     GRANGE DRIVE (EXISTING) 

Upsize 460 m of gravity sewer along Grange Drive, from Gervais Road to the Gate Avenue Lift Station, to 

400 mm.   

GS-07     GRANDIN ROAD, FROM FORCEMAIN CONNECTION TO GROSVENOR BOULEVARD (ULTIMATE) 

Upsize 600 m of gravity sewer along Grandin Road, from the Gate Avenue forcemain to Grosvenor 

Boulevard to 400 mm. WSP notes that the sizing of these sewers should be confirmed following 

investigation into the pump rate from the Gate Avenue Lift Station and forcemain.  

WSP understands that the twinned pipes downstream of Grosvenor Boulevard were recently upgraded, and 

the engineering design of twinned pipes was selected due to utility congestion in the area. While modelling 

results show that there could potentially be surcharging issues in the area, this may be due to how the flows 

were allocated in the model (i.e. the domestic flows may have been loaded unproportionally to one pipe 

instead of the other) during the spatial allocation. Between the twinned pipes, it is expected that there is 

sufficient capacity to convey the total simulated flows. However, flow monitoring at the diversion manhole 

may provide better clarity on the actual flow split.  

GS-08     BELLROSE DRIVE (ULTIMATE)  

Upsize 285 m of gravity sewer along Bellerose Drive, east of St. Albert Avenue, to 300 mm.  

GS-09     ST. ANNE STREET, UPSTREAM OF TWILIGHT LIFT STATION (ULTIMATE) 

Upsize 580 m of gravity sewer, upstream of the Twilight Lift Station, to 300 mm to accommodate future 

projected flows into the Twilight Lift Station. 
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(a) Location of Recommended Pipe Upgrades in Gladstone Crescent Area 

 

 

(b) Longitudinal Profiles Gladstone Crescent Area 

Figure 2-5 Existing System Improvements (GS-05) in Gladstone Crescent Area 

 
GS-10     SHERIDAN DRIVE, FROM SAVOY PLACE TO SCARBORO PLACE (ULTIMATE) 

Downstream Sections Recommended Upgrades 

Recommended Upgrades 

Downstream 

Sections 






































































