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EXECUTI VE 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 thauide the City in prioritizing

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

manner, to support future growth and development. The update and calibration of the wastewater and
stormwater hydaulic 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 existagjewater and stormwater networks and
recommend improvements. A 4@ar capital plan was prepared to provide prioritized infrastructure
projects to support the anticipated growth from t

The wastewater and stormwatgystemmodelswereupdated as a part of the 2020 UMP Upddteese
models weraised as tools to:

i Assess the hydraulic performance and current op
and stormwater networks. Thus, determining the neceskaryterm capital improvements required
in the system.

i Assess the existing systemsd capacity to service
Citydébs planning department through wagsewatelaad i on (¢
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 vea&iter infrastructurdmprovement projects and servicing strategies
will be subject to further refinement at the respective preliminary and detailed design phases for each.

WASTEWATER SYSTEM

Overall, theexistingwastewateconveyance system is performing well amgrovidinganacceptabléevel
of serviceunder theexamined conditionaith some exemptionsf alimited extent.

The wastewater model was updated aediewed based on a#xisting information relating to the
wadewater system, such as studies, reports, drawings, operational dataceted from the City.The

PCSWMM model was calibratagsing theprovided flow monitoring datand the modelThe hydraulic

modelling parameteysncluding the wet weather RTK ayais, were verified.The system performance

was evaluatedunder thel:5year 4hour and 1:2%ear 24hour design storm conditionall simulation

results are presentedAmppendixA. In addition, the future systemas modelled and assessed based on the
ultimate development pspectsas predi cted by the Ci DgpartsnenPancanni ng
inputs from the development industry

Wastewater ystem capacity issues undée existing andthe future conditionscenaris were identified

based orthe deign criteria establishelor t he revi ew of the. Atgtaddfe mbs p
thirteenupgrade arerecommendedto overcome the most persistent problems of the existing wastewater
collection systemreducepotential risks of surface floodireyd improve the overall system conveyance.

Figure A-8 illustratesthe locationsof all proposedprojects An implementation plan wapreparedto

establish higHevel cost estimates and prioritize system improvement projects required withiyead 0
horizon.Additional investigations will be required on a projémtel basis in order to further determine the

priority of proposed projects and finalize cost estimatesdch project.
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STORMWATER SYSTEM

In generalthe existing stormwater seweystem isproviding an acceptable level of serviaender the
examined conditions witsome local issuegas noted irthe respective section of this report

The stormwater model wagdated and reviewed basedtba providednformation including previous
studies, reports, drawings, operational data, leyahe City.Design and assessment criteria for the review
of the stormwater system performance were established with theT@@yMIKE URBAN model was
updated, rectifiedgalibratedand migrated to the new MIKEsoftware packageesults arettached in
Appendix O The stormsystem performance was assessed undet:Bwgear 4hour, 1:106year 4hour
and 100year 24hour designt®rm eventsAll simulation results are presentedippendix B Moreover

a stormwater management concept was planneth&future systefras shown irFigure B-21, based on
the ultimate development prospeftsthe City of St. AlbertA new modelling scenario was developed for
the future system to assess the system performancethadgame rainfall eventis addition, a stormwater
capacityassessment was conducted for the propdseelopmentf St. Albert Tral, results of this angsis
arepresented il\ppendix C

The stormwater systesurface ponding and capacisguesvere identifiedfor the existingconditionsand

future build-out scenariodased on theassessmentriteria establishedvith the City. A total of six

improvement projectare recommended tiocreasethe conveyance of thexisting stormwater system
reducethe potential flooding risks and boostsystem capacityMaps that illustrate the location of all
recommendegrojectsareshown inAppendixB. A stormwaterimplementation plan waasopreparedn

which high-level cost estimates and priordiion of recommendedystem projects requiratier the next
thetenyeass. Additional investigation will beneededn a projecievel basis in order to furtheefine the
implementatiorpriority andrespectivecost astimates for each project.
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11 NTRODUCTI ON

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 wastewaternd stormwater infrastructure upgrades for the rertyears in a
strategic and cosdffective manner, to support future growth and development. The update and calibration
of wastewater and stormwater hydraulic models were carried out as a aritikaig 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 es@hnmend improvements. A-{@ar capital plan

has been prepared to provide prioritized infrastructure projects to support the anticipated growth from the
Citybébs municiopal devel opment plans ( MDP) .

The hydraulic models updated as a part ef2020 UMP Upda are used as tools for analyses to:

i Assess the hydraulic perfor mance existidgwastewaterent o0p
and stormwater networks. Thus, determining the necessarytsimartapital improvements required
in the system

i Asess the existing systemsdé capacity to service
Citybs planning department throuCgh waghmpatelaad i on ¢
stormwater service areas. Thus, determining the upgradks wecessary to serve the projected growth.

1.1SCOPE OF WORK
The followingis the scope of work undertaken by WSP for20@0UMP Update

WASTEWATER

fi Gather and review all existing information relating to the wastewater system, such as pdits,
drawings, operational data, etc. from the City

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

fi Calibrate the wastewater model based on provided flow monitoring data

fi Update the hydraulic model drverify modelling paramters which includes wet weather RTK
analysis

i Develop modelling scenarios undeb-year 4hour andl:25-year 24hour design storm conditions

i Establish design criteria for the review of the

fi Identify system capacity issuender existing and future budout scenarios, according to the design
criteria established, and propose recommendations for system improvements

fi Prepare cost estimates and prioritize system improvement projects required withirear y@ar
horizon.

STORMWATER

i Gather and review all existing information reldto thestormwater systemincludingpreviousstudies,
reports, drawings, operational data, etc. from the City.

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

i Validatethestormwatemodel based on providedinfall andflow monitoring data.

i Upgrade the stormwater modelling software to the RBKWE+ package.

Wastewater Collection and Stormwater Management System Utilities Master WSP
Plan Update March 2022
Project No. 20M-01312-00 Page 1
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i Update thestormwatemodel awl verify modelling parameters.

fi Develop modelling scenarios undeb-year 4hour, 1:100year 4hour and 100-year 24hour design
storm conditions.

fi  Establish design criteria for the review of gtermwateisystemperformance

i Identify system capacity issues under existing and future-buiigcenarios, according to the design
criteriaestablished, and propose recommendations for system improvements.

i Prepare cost estimates and prioritize system improvement projects required.

1.2DATA COLLEAND ORNEVI EW

The following key documents were referenced in the development of the TidBe studis should be
read in conjunction with the current report, as the recommendations provided in thesfatudpart 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 anddutilstaging were based on
predictions by the Cityo6s enPdndinpatifrongthedonatldevelepment o p me 1
industry.

The wastewater system capacity analysis identified potential risks of basement flooding ditrgear

24-hour storm under the existing (2013) system. Several capital projects were identified teeitigro
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 associatietice mains Recommendations for the North Interceptor Trunk Sewer
Phase 2 Extension, and Phase 3 were outlined in the mMasumptions and recommendations from the

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

Key recommendationsom the 2013 UMPinclude:

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

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

fi A new lift station in the northeaatea 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 Standardare referenced in this 2020 UMP Updatehe determination of the sering
levelrequirements or t he Cityds wastewater system. This inc
rates, 1&I rates, and servicing assessment criteria for the pipes and lift station facilities.

Wastewater Collection and Stormwater Management System Utilities Master WSP
Plan Update March 2022
Project No. 20M-01312-00 Page 2
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ST. ALBERT SANITARY UTILITY MODEL TECHNICAL MOMORANDUM (ASSOCIATED
ENGINEERING, 2017)

Thetechnicalmemorandunincluded updatingreviewingand validating theanitaryutility model withthe
2016 dataThis studywas 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 UMRelarpinary design study was conducted in
2018 to assess the required capagityand review alignment options for, Phase 3 of the NIT. Assumptions
for future servicing strategies, such as future t&tuctions flow control locations etc, from the
preliminary design report were considered in the development of the 2020 UMP update.

Key takeawayd$rom the2018NIT Phase 3 Repomclude:

i Recommendedlignment for Phase 3 of the NIT.

fi  The futuresystem was modelled usiag).28 L/s/ha 1&l rate, based onetlpremise that the City will
be implementing 1&l mitigation and reduction strategies.

INFLOW AND INFILTRATION ASSESSMENT PROGRAM (STANTEC, 2019)

I n order to manage the capacity requirements of t
weather conditions, the City initiated an 1&l Assessment Program. The initiative aims to assess the amount

of 1&l generated by the City and recommend t&igées to reduce 1&I to 0.28 L/s/ha, as committed to the
ACRWC. As part of the program, areas with | &l abo\
monitoring and hydraulic simulations @f5-year 4hour andl1:25year 24hour events. 1&I calibradn

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

the development of the 2020MP update.

Key takeaways from #2019 I&I Studywereincorporated intahe 2020 UMP Updatevhichinclude:

fi The futuresystem was modelled using 0.202 L/s/ha 1&l for the5-year 24hour storm and 0.222
L/s/ha 1&I for the1l:5-year 4hour storm, based on the premise that newly built areas should exhibit
lower |&I rates.WSP notes that this is less than the ACRW/I@shold, and therefore could contribute
to the dilution of the calculated Cityide |&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.

i Recommendations for 1&l reductionnitiatives (e.g. source control, replacement ofeiag
infrastructure et¢ are summarized in ¢h2020UMP Update

i The study suggestethat increased HGLs due to orifice controls should not pose a risk of basement
properties floodingHowever, the City may close to consider overflow weirs to mitigate this risk.
This has been consideredtire 2020 UMP Update

The studysuggested that the orifices in the trunk sevséimuldbe upgraded so that thean be real

time controlled. While this would increase the céemfiy 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 appso#whadditional
maintenace and operation efforteatwould be required-urther details on the cost aoderation of

the realtime orifice controls are provided in the 2019 I&I Study.

i Reducing the opening of existing control orifice plates, as well as the addition of nie& ooiftrol
plates, to optimize wet weather storage in the trunk sewers. It is noted that reducing the orifice opening

=1}

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 trunkesvers accept more flows from future developmehts.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 2019Facilities Studywas amultidi sci pl i nary assessment compl eted
stormwater lift stations. The assessment included field evaluations, condition ratings, and recommendations
for station improvement works.

Key takeaway$rom this studywerereviewedfor inclusionin this 2020UMP updateinclude

i 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.

i Forseveralift 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 flowratesfrom the 2019 Facilities Styd This was done to provide a more accurate
simulation ofthe actual system performance.

i A 1:25year 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 colle@ystemcapacity 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 yedtslso highlighted:

fi  The role of adoptingolydrain systemssaa solution for the flooding problemspecially in mitigating
construction

i The flooding problems the low area oillebert Roagastof St. Albert Trail. It attributed the problem
to the lack ofa major drainage systemis a solutionregrading othe marking area at Sturgeon Plaza
was recommended to create an onsite pond

2013 UTILITY MASTER PLAN UPDATE (STANTEC, 2014)

Theexisting stormwatesystem capacity analysis identifipdrformanceleficienciesn terms of capcity,

flooding and available stoga under thel:5-year 4hour andl:10Gyear 24hour stormevents Several

capital projects were identified to improve the performance of the wastewater system, some of which have
been implemented by the City, since the stusssumptions and recommendatofnom the 2013 UMP

were considered in the development of the 2020 UMP upHagecevelopment plans and buittlit staging

for the future system scenarimer e based on predictions by the Ci
departmenand input from the local development industry

Key results and recommendatiofnem this study were reviewed for inclusion in this 2020 UMP update,
which covered

i Construction o new SWMF in CampbeBusiness Park

i Upgrade the storm sewer in the downtown area aRargon Street.

i Existingsystem deficiencies ithe Deer Rdge area.

i The future servicing strategy included two options:

Wastewater Collection and Stormwater Management System Utilities Master WSP
Plan Update March 2022
Project No. 20M-01312-00 Page 4
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Option I with stormwater trunk pipeparallel toCarrot Creek to Big Lake.
Option 2 with multi-stage SWMF outlets to Carrot Creek.

ot 3N

CITY OF ST. ALBERT MUNICIPAL ENGINEERING STANDARDS (2015)

The Municipal Standards are referenced in the determination of the servicing level requirements for the
Cityos st orincluding the sergigng dssessment criteria for the system performance.

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

The flood hazard study delineated the 4@@r inundation boundaries for the Sturgeon River. Hydrologic
analysis was conducted to provide flood water levels for Big Lake and flow frequency estimaes for
Sturgeon River. A HEGRAS model wagleveloped 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 wupdal
existing water distribution system was assessed, and system deficiencies and constraints were identified.
The primary outcomes of this study included:

fi A growth plan for future development and population increase.

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

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

Basedon recommendatianfrom the 2013 UMP, the Carrot Creek regional master plan is going to provide
guidance on the accommodation of future development within the Carrot Creek wat¥vsiecshed
stakeholders argarticipating informing guiding policies and design criterfaplan 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:

fi Stormwater servicing optiongithin the watershed.
i Maximum discharge rates for future stormwater management

13RELRANT TECHNI CAL MEMORANDA

The following Technical Memoranda have been prepasetlVSPover the course of this projedfey
informationpresented in these memuasbeen updated and included in this final report document.
Design Criteria Establishment (WSPgcembe2020)

Wastewater System Existing Capacity Assessment (\Ma&R;h2021)

StormwateiSystem Existing Capacity Assessment (WH®Rch2021)

jun 1 e S 1]
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2WASTEWATER SYSTEM

21 WASTEWATER SYSTEM ASSESSMENT BASI

2.1.1 WASTEWATER MODEL UPDATE

The wastewater model was updated to better repre:

provided GIS shapiés which were used to set the initial physical location and attributes of gravity sewers
updated since 201 Record drawing$or some of the areas were used to refine the elevation and invert
information of the wastewater assets. Information was gathfeoed numerous sources, and where
conflicting data was present, these were presented to City staff for confirmation.

ASSUMPTIONS AND LIMITATIONS

The foll owing assumptions and | imitations apply
system. Modkflows and wet weather estimation assumptions are discussed in subsequent sections of this
memo.

fi The PCSWMM model provided did not inclifbrcemain pipes downstream of the lift stations (i.e.
modelled pumps are connected directly into the dischargimfpohainstead 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 inkently have some amount of storaaged attenuation functiodditionally, 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 26tdidal Memorandum

notes that the Gate Avenue lift station is almost ineffective and that thalisehdrge curve for the
pump should be confirmed. The hedidcharge from the pump should be sized to overcome static head
requirements (elevation differegicin 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.

fi  Conduits in the existing PCSWMM model have been assignedighiness 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 agart of the 2020 update have been assigned a roughness coefficient of 0.013, as it is
expected that new infrastructure would have less friction lo3$és.is also compliant with the St.
Albert Municipal Standards.

i Junctions in the provided PCSWMM modetre simulated with a 10 iPonding Area value. This

parameter allows for water to fApool o0 above the

into the system when there is available capacity (e.g. ponding would occur within an allowaBle 10 m
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 manholesxgurigh flows before rentering the
collection system. Howevemponding (surface storage) may not be appropriate for simulating
wastewater flowsThisat t enuati on s houl dtismaoondititneve frestrivingtoe d o
eliminate WSP has instebupdated the model to allow for increased surcharging at manholes, which
wi | | have a similar effect of mitigating @l osi
flows. The intent is to moraccuratelyepresent the peak flows that would bperienced in the system

Wastewater Collection and Stormwater Management System Utilities Master WSP
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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.

fi There are three (3) locations with weirs in the provided PCSWMM mBdskd on discussions with
City staff, theweirslocated at St. Vital Avenue and Malmo Averhweevebeen removed. However, a
review of the sizing and details diie weirs was not conducted as part of this study, but it is
recommended they be confirmed in tlext master plan update.

fi  There ardive (5) orifices modelled along the NIT to control peak fiow detailed review of orifice

sizing and locations was not conducted as part of this s@yulsrational details of the orifice control
plates (i.e. the cortlled 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 Cityodés trunk sewer system.

fi  The model was updatead@rding 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 thwthin
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 networklesladt GIS database update.

WSP notes that these areas represent small seciarpstream 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.

fi It is assumed that wastewatenvfls 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 totheOakmont Lift Station. Instead, there is a new lift station currently b@ingtructed east

of Erin Ridge North (location currently assumed to be near Coal Mine Readjll 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 sewleng Everett Drive. Pump curves and operating levels
for the temporary Erin Ridge North and Jensen Lake lift stations were not available.

fi The Riverside siphon is assumed to be disconnected froRiThd he four existing siphon pipes (160
mm, 200 mm, 256m, 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 dischargesSfilo the

i Pumping capacities of the lift stations are based on the measured eapapirted in the 2019
Facilities Study. However, the measured capacity of several lift stahomsoted to be less than the
reported design capacity. No further facilities investigations were conducted as a part of this study.
Through discussions witBity 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 atie Municipal Standargsvhich autline 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.

i The two tempong 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 rediang 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.

i A review of the SAPS available and requiapacity is not included in the current study. However,
WSP notes from th2018NIT Phase 3 Reparthe 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).

Wastewater Collection and Stormwater Management System Utilities Master WSP
Plan Update March 2022
Project No. 20M-01312-00 Page 7
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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 devel opment of the master plan, and assessmen

DIURNAL PATTERNS AND PEAK FLOWS

Under the 2020 assessment scenario, existing diurnal patterns established for previously calibrated areas
have been maintained, as the 2019 &udy recommended they are a suitable representation of the flow
patterns throughout the City. Howeyareas that have be#law-monitored in 2020 will be updated with

the most recent flow patterns observed.

For future development areas, peaking factors will be calculated accdadindh e  QMunticip@ s
Standards

The peaking factor for residentiand use is as follows:

PT

UQpr]S

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 PDWHg is calculated asoflows:

0 0®M0O a8twd 0w O

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 i INFLOW AND INFILTRATION, DESIGN STORMS

|l &I for uncalibrated nodes (e.g. future devel opme
L/s/ha. The synthetic &I Peaking Pattern will be applied to these nodes.

For calibrated area, t he f ol |l owing simulated storm events wi
design storms, in accor d@ipeeelandrFiglie2)he Ci tyds desi
i 1:5year 4hour storm, (Modified Chicago Distribution)

i 1:25year 24hour storm, (Huff Distribution)

Wastewater Collection and Stormwater Management System Utilities Master WSP
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Figure 2-1: 1:5-year 4-hour Design Storm (Modified Chicago Distribution)
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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-slelinsing 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.

MANNI NG6S 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 pijpirtge hydraulic model a roughness
coefficientofdi NO v a | u leas leén agsigneal Ber th€ i t Mudicipal Standards

Wastewater Collection and Stormwater Management System Utilities Master WSP
Plan Update March 2022
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MAXIMUM FLOW AND DEPTH CAPACITY

Accor di ng MuaicipallstandaEdghe yequired capacity of sewer pipes is as follows:
o T0 @ @
where
(aesign= Maximum flow in the pipe during the simulation

Qmax fiow = full flow of the pipe, as calculated from the full pipe area, full hydraulic radius,
roughness, and pipe slope

It should be notethat the full flow capacity of the pipeported in PCSWMMQmax fiow) iS calculated from
Manningbés formula (as a pipe property, not as a
uniform flow. However, flows through the pipeeanot uniform during theomputersimulation. 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 bfthep ( Manni ngd
formula) hasotbeen 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

l evels fiblockd the service connections). Based on
also been reviewed for peak HGLs (flolepth):

Q 7O ™ @
where

ddesign= maximum depth of flow within the pipe during the simulation
Dmaxfow= maxi mum di ameter of the closed pipe (flow

LIFT STATIONS

As per the Cityés design criteria, devel opment s
wherever possible in order to minimize operation and maintenance requirements and life cycle costs of the
system. Where lift stations aadsolutelyrequired, pumping capacity of the lift station should be designed

for peak flows with 100% redundancit.should be noted tham manymunicipalitiesan N+1 approach is

utilized instead, as 100% redundancy on lift stations with 2 aemmin pumps could be csidered
unnecessaryThis standard is recommended to be reviewed on abgasase basis.

It should also be noted thétased on previous studies and reports, the normal operation for most lift stations
is lead/lag rather than duty/standby. Therefore¢ctipacity 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 Ilftstationmper ati o
Wastewater Collection and Stormwater Management System Utilities Master WSP
Plan Update March 2022
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22EX|I STWASTWATERYSTEM

2.2.1 EXISTING POPULATION

HISTORICAL RESIDENTIAL POPULATION

Based on census data reviewed as part of the conc
annual population growth rate between 200818 is 1.3%. The Edmonton Metropolitan Region Growth

Board (EMRB) document published in 2017 estimated thatQity will have a future population of
approximately 90,000 118,000 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, whichs 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 2044which 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 6G88dns within the City of St. Albert. Therefore, the
projected 2020 curremopulationwithin the City is estimated to be 67,811 persdyased onmannual
1.3% growth rate

In the WMP, the existing land use densities were estimated using water atatérit total area per land

use was estimated based on the Cityds GI'S | and use
for Low Density Residential (LDR) and Muldamily Residential (MFR) areas to be 29.0 p/ha and 88.2

p/ha, respectively. dpulation equivalents (EP) for Commeltdiadustrial 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 ass®st 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

Ci t neighbourhoodsange betweef36 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. Thisapproadhmmdu r oad ar eas an
considemneighbourhoodwith more units occupied than others (the effect of thi&orallocation is further

discussed in subsequent sections of this report).

The 2017 Technical Memorandum also shows that thamieresidentl density ranges between 1.8 p/unit

to 3.0 p/unit. Estimating wastewater generation based on-afregéurn on measured water meter data,

with perunit densities applied to specific parcels, may allow for a more refined population distribution
throughait 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 populattgroti24Sip/ha

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

p/ha (both of which are higher than the sinlglmily population densities calculated in the WMP). By
comparison, a peunit calculationshows that Lacombe Park and Deer Ridge have similarbaséd

densities of 2.8 p/unit and 3.0 p/unit, respectively. This shows that there are potentially motiasiitgle

units currently existing within Lacombe Park than Deer Ricdg®l it is expectedhat 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 pabesled approach is in the event of redevelopment, population

and
Wastewater Collection and Stormwater Management System Utilities Master WSP
Plan Update March 2022
Project No. 20M-01312-00 Page 11

City of St. Albert



\\\I)

flow allocations inthe model can be more easily replaced; the estimated wastewater generation rates of
neighbauring 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 fahis study as it will allow for a consistent population distribution between the concurrent
master pl an projects. The Citybés November 2020
contribution populations and resulting wastewater generation eatdslows for the existing developed

areas.

EXISTING POPULATION DISTRIBUTION

Total land use areas were used to assign land use, along with population equivalents and 1&I contributing
areas, to all the manholes throughout the City using the ThiesseroRPdlgghod. Where a parebhsed

approach assigns parcel properties and wastewater service connections to the nearest manhole, the Thiessen
Polygon method is based on using perpendicul ar bi
foreachmanHoe. These 6écatchmentsd were used to calcul a
area for each manhole for this studyble 21 summarizes the estimated existing population with the City.

WSP notes that the application of blanket values fidemtial 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 2020 ESTIMATED ICI
POPULATION POPULATION EQUIVALENT

Akinsdale 4,114 603

Braeside 3,178 265

Campbell Business Park* - ;

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 Park* - R

Riverside 3,732 290
Wastewater Collection and Stormwater Management System Utilities Master WSP
Plan Update March 2022
Project No. 20M-01312-00 Page 12
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NEIGHBOURHOOD 2020 ESTIMATED RESIDENTIAL 2020 ESTIMATED ICI ‘
POPULATION 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 accordingtoanarea-based generation rate, whi2el®l&B@ady. cal i brated in th

2.2.2 EXISTING WASTEWATER FLOWS AND SCENARIO DEVELOPMENT

EXISTING FLOWS i MODEL ALLOCATION

Flows under the existing scenario are based on the population allocation disci&setin?.2.1and the
design flowrates discussed in the subsections below.

EXISTING DRY WEATHER FLOWS

In combination with the population distribution and allocation approach discussed in the Desiga Criter
Establishment Technical Memorandum (Design Criteria MemdYF will be based on the 2019 1&I

Study, asin Table 22. For nonresidential land uses withimreighbourhoodsutside of Campbell Business

Park and Riel Business Park, the institutional, comiakand 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 Critedia Mem

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 conservatisno itfiis model.

Table 2-2: 2019 Calibrated DWF Rates

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

Wastewater Collection and Stormwater Management System Utilities Master WSP

Plan Update March 2022
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NEIGHBOURHOOD 2019 CALIBRATED 2019 CALIBRATED
RESIDENTIAL DWF (L/c/d) 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 24hour and/od.:5-year 4hour storm events. All other existing areas will be assigned the area

based 1&I rates based on 2019 I&ktudy, according to the applicableeighbourhoodas shown in

Table 23. Highlighted values indicate an I&I rate that exceeds the allowable (designHigidighted

valuesin Table 23indicate an 1&I rate that exceeds the allowable (design)Fateewly developed areas

that were not covered inthe 2019 1&udy( i . e. Jensen Lakes), the Cityods
will be applied

Table 2-3: 2019 Calibrated 1&I Rates

NEIGHBOURHOOD 2019 CALIBRATED 1:25-YEAR 2019 CALIBRATED 1:5-YEAR
24-HOUR &I (L/s/ha) 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

Wastewater Collection and Stormwater Management System Utilities Master WSP
Plan Update March 2022
Project No. 20M-01312-00 Page 14

City of St. Albert



\\\I)

NEIGHBOURHOOD 2019 CALIBRATED 1:25-YEAR 2019 CALIBRATED 1:5-YEAR
24-HOUR &l (L/s/ha) 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 developeijhbourhoodsin the provided 2017 PCSWMMwvere
maintained for the 2020 Master Plan modl contribution areagexisting and future development argas

are delineated based on the Thiessen polygon mettisénotes a limitation to the catchment delineation
approach, discussed in the population density distribution section, is that the 1&I calculated for these areas
may not be exactly representative of the actual 1&I experienced by the sysienecbommendethey be

refined in the future as inclusion of roads may overestimate the inflow (fast response) effects of 1&l, where
it would otherwise be captured by the stormwater system. By comparison, it could skew the simulated
results of infiltration (slow respongdue to lawns or other grassed areas on parcel properties.

In the absence of RTK parameters, a synthistie pattern will be applied to theaseadased I&I rates to
simulate peak 1&l flows occurring at the same time as PDWF. This approach magcoditely illustrate
whether a catchment experiences predominantly slow or fast responsébubtlifing the peak &I with
PDWEF can be considered a conservative approach to simulating PYW&Bynthetic curve for the area
based I&l rates is shown Figure 23.

2

Time Pattern Multiplier
=

0.5

0 6 12 18 24
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e Existing DWF Diurnal Pattern Synthetic 1&1 Peaking Pattern

Figure 2-3 Synthetic Wet Weather Flow Peaking Pattern

2.2.3 EXISTING CAPACITY ASSESSMENT

2.2.3.1 ASSUMPTIONS AND LIMITATIONS

i  The PCSWMM model provided did notcludeforcemain pipes downstream of the lift stations (i.e.
modelled pumps are connected dilginto 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 thetréawns
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 Z0dechnical Memorandum notes that the Gate Avenue lift
station is almost ineffective and that the hé@&tharge curve for the pump should be confirmed. The
headdischarge from the pump should be sized to overcome static head requirements (elevation
difference) in addition to friction losses within the system (flows withépipe).

i 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, ana lehkss), 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 greatstewater 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 projectetewastewa
flows have been loaded onto the next existing downstream node.

fi 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 tothe Oakmont Lift Station. Instead, there is awldt station currently being constructed east

of Erin Ridge North (location currently assumed to be near Coal Mine Readjll discharge directly

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

fi The Riverside siphon is assumed to be disconnected froNIThd he four existing ghon pipes (160
mm, 200 mm, 250 mm, and 300 mm) have been modelled as a single pipe with a calculated equivalent
diameter oA50mm. The siphon collects flows from the Meadowview area and discharges i8id the

fi  The two temporary lift stations in the Riside 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 aasuracy,
more details become available.

fi Seasonal lift stations have not been included in the model. These facilities include Meadowview lift
station, Kinsmen RV Park, and Riel Sports Field.

fi The model shows an existing orifice control at the connection frenth 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 t
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2.2.3.2 LIFT STATION CAPACITY ASSESSMENT

Table 24 compares the required existing lift station capacities (based on the REIS3ikhulation) against
theavailabletlesigncapacities, as reported in the 2019 wastewater facilities sbweyall, thewastewater
conveyance system performing well and have adequate capacities under the existing Siysténe
examinecconditions

Table 2-4: Existing Lift Station Capacity Assessment Summary

LIFT STATION |NO. OF PUMPS/ REQUIRED DESIGN EXCESS DEFICIENT
OPERATION CAPACITY (L/s) CAPACITY (L/s) (L/s)
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 140 180° 40 No
Riverside* - - 182 - -
Twilight® Lead / Lag 155 15 - 140 Yes
Gate Ave Lead / Lag 41 40° -1 Yes
Firehall Lead / Lag 8 13 5 No
Erin Ridge Lead / Lag 9 22 13 No
E:?thRidge Lead / Lag 9 32' 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.

”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 greattratsamulatiorDWF (Rivercrest

Lift Station and Gate Avenue Lift Station). Converséihe Riel Lift Station is modelled to have a greater
ADWF inflow than what is recorded in the Cityé6s
inaccurateSCADA data assumegbopulation distributionor 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 iDWWE for the lift station catchments.

While the modelling results suggest the current pumps at these stations have sufficient capacity to convey
peakDWF (based on the applied population loading approdely)]ift stations are calculated to loeer

capacity for the design storm conditions (Twilight Lift Station and Gate Ave Lift Statlanjher
monitoring activities should be conducted to improve wet weather representation of the model prior to
assessing opins for system improvements, as needed.
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TheTwilight Lift Station capacity issueappeardo bedue to receiving overflowat several locationfom
upstream catchmentk 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 scenariofFor example, inv&igation of the PCSWMM model results shows tighificantoverflow
occursduring wet weather eventt several locationsn the Braesideneighbourhood area, as shown in
Figure 24a.

Connections to the overflowing trunk could be closed either fullthttled with a gateRedirecton of
flow from upstream areasin be another possible solutiéor instance, ashown inFigure 24b, it appears
that the weir is directing all the upstream flowttee Twilight catchment and almost no flow to the
downsteam 450 mm pipainderall simulated eventsMore realsysteminvestigation of the potential
additional surcharging within the trucknreducethe totalflow to the TwilightLift Station, and determine
if the wastewater systeneed to be upgraded t@ontain the addional overflow.

It is also worth noting thatmthersignificant factor in this overflow is elevated I/l ratBgak dry weather
inflows into the statiol{7 L/s)are modelled to bsignificantlylower than peakVWF (155 L/s,1:5-year 4

hour storm) indicating that the upstream catchments have severe 1&I leA®lger the 2019 1&I Study,

the estimatedl:5-year 4hour 1&l rate for the downtown area, alone, is 1.1 L/s/ha. Other upstream
catchments such as Akinsdale, Forest LawiaeBide and Pineview were all reported to have &l 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 muftisciplinary 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, Riveriew, Twilight, Walmart/Jensen Lake Storm Lift Station). The wastewater lift stations
were inspected and evaluated for different disciplines, including architectural, civil, electrical and
instrumentation, buildingnechanical, processechanical, structurand 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 stationyhere 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 &t@rall 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 HSHlisciplines 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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Figure 2-4 Model Results for Overflow to Twilight Lift Station Service Area
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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 attagheehdix A

A number of areas were also dadled to be above capacity

i Significant portions of Lacombe Park are modelled to have surcharging andgabawe flooding

under the design storms. As wastewater issues have not been observed at surface level in this area, this
suggests that the modalleapacity deficiencies may be due to the simulated &I responses in the
system.

i  Under wet weather conditions, the pipes within the St. Albert Centre area are modelled to be
surcharging and flooding abogeound. While currenDWF are not modelled to refuh 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 endl®f thely 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 trkrsewer. Under these conditions, gravity sewers that are connected to the
trunk sewer at invetto-invert elevation will likely experience backwater effects. The simulation results
suggest that surcharging could occur in upstream sections of connectederd; 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 approximate§96L/si 1689 L/sbetween the two desigtorms

and prior to any system improvement workscording to the 2018!IT Phase 3 Report, the SAPS station

is expected to have a capacity of 1,800 L/s in 202¢he wet weather flow data provided and the 2020
ACRWC Annual Repor{November 202)) the mak wet weather flow observed was 819.5 L/s observed
between April and September 20Based on the provided modelrrentlythere 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 NITHowever, the capacity of the SAPS station should be confipriedto

i ncreasing t he @t intg the faclitpFurthér digtusson bnaimpgoeement options is
provided inSection2.4.2
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23 ULTI MAVAS TVEATERYSTEM

2.3.1 FUTURE POPULATION

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

Area Structure Plan#\SP)

City of St. AlbertOpenData portalas of February 2021)

Flourishi Gr owi ng t o 100KO0 Mu n(Flourish ®IDP) Devel opment Pl an
Water Distribution System Master Plan 2020 Update (Draft)

1 S 1

o} B 1]

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

fi Downtown Area Redevelopment Plan (DARP), 2010

i Ville Giroux, 2012

i JenserLakes ASP, 2014

i Range Road 260 ASP (Avenir and Elysian Fields), 2014
i  South Riel ASP, 2015

fi  North Ridge ASP (Phase 2), 2015

fi Erin Ridge North ASRPhase 2)2019

i Riverside ASP, 2020

Table 25 summarizes the projected residential population and percentageos$ Gevelopable 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 i Approved Area Structure Plans

APPROVED AREA LOW DENSITY | MEDIUM DENSITY HIGH DENSITY PROJECTED DEDICATED

STRUCTURE PLAN RESIDENTIAL RESIDENTIAL RESIDENTIAL RESIDENTIAL ICI AREA
UNITS UNITS UNITS POPULATION

Downtown ARP - - 2800 N/At 20%

Ville Giroux 85 236 425 1409 16%

Jensen Lakes 1584 360 239 5727 9%

Rang'e Road 260 i 538 261 791 4284 1%

Avenir

Range Rgad 2607 309 204 209 1653 41%

Elysian Fields

South Riel 86 324 709 2442 56%

North Ridge 1 Phase 2 283 47 226 1324 6%

Erin Ridge North i 240 ) 405 1409 26%

Phase 2

Riverside 2513 652 780 9861 3%

! 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 Cityb6s Open Data portal (as of February
all future lands to be developed. Howevittey were reviewed in order to compare the density and
population projectiongproposed in other planning documenihe future residential developments
identified through drenseamnarizedynébse 2€0pen Data Port al

Table 2-6: City of St. Albert Future Developments i 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 -

ézigﬁny Henday Business Park 47 Commercial )

The Urban District 4.9 Commercial Unknown*
Riverbank Landing 4.0 Commercial Multi-Family?
Grandin Parc Village 4.6 Commercial Multi-Family?
Midtown 18.1 Commercial Multi-Family?
Bellevue Village 5.8 Commercial Multi-Family?
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

! 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, etg as well as between the various development afeasiaintain a basis of comparison to

the densities developed as part of the WMP, thelaasad residential population densities were calculated,

and are summarized imble 27.

In general, the population projections within the ASP documents are cohsittethose 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 i Open Data Portal

DEVELOPMENT ‘ AREA (ha) MF UNITS PROJECTED DENSITY
POPULATION (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 54007 29
Total 593.17 7728 3744 19877 -

! 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 Cityés Flourish MDP

fi  North Transit Oriented DevelopmeCentre (located in the Erin Ridge North area), is projected to
create 140 EP/ha (jobs).

fi Areas between 400 in800 m from the St. Albert Trail (Rapid Transit Area / Corridor), and areas
adjacent to Downtown are targeted to havé 305 residential unitha. WSP assumes this to represent
Medium Density / Residential / Mixed Use Intensification areas.

i 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 Bigtsity Residential / Mixed Use Intensification
areas.

i Commercial / institutional areas within 800 m of the St. Albert Trail (Rapid Transit Area / Corridor)
are projected to have 140 EP/ha (jobs).

i A population equivalent specifically for the commercratitutional portion of mixedise parcels

within the Downtown area was not providedive Flourish MDPTable 28 summarizes thaltimate

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

Table 2-8: Population Densities T Flourish

LAND USE TYPE OUTWARD GROWTH INTENSIFICATION
Single Family Residential Minimum 40 units/ha 30% increase in density
Medium Density Residential - 5071 125 units/ha

High Density Residential - 200 units/ha

Mixed Use 501 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 FlouriahaviDP,
from EP for ICI land use®ue 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 projémhs. 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 29 summarizes the recommended future population densities, ab pertCi t y6s wupdat ed
Overall, the highdensity target growth areas identified in the WMP are in line with key development areas
outlined in theC i t Bloéirsh MDR Open Data Portal, and ASPs.

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

LAND USE TYPE OUTWARD GROWTH INTENSIFICATION EXISTING DEVELOPED

AREAS

Single Family 60 p/ha - 40 p/ha

Residential

Medium Density - - 80 p/ha

Residential

High Density - - 200 p/ha

Residential

Mixed Use 200 p/ha 200 p/ha -

Commercial / 37 EP/ha - 37 EP/ha

Institutional

For the purpose of infrastructure plannirige City may choose to develop a per unit population density for
eachneighbourhoodind land use type based on recent Census data. This may provide a more applicable
population distribution, astaanket population density may result in overestimating arnaighbourhood

and underestimating in another.

FUTURE POPULATION SUMMARY

Table 2-10 below summarizes the future developmeMtSP notes the followindkey discrepancies
between the population planning documents:

i The WMP applied a 60 p/ha density for outward growth ofdi@nsity residential areas, whereas the
approved ASPs are calculated to have a range betwe@h /ha.

i High density residential areas wegoroposed to have 200 p/ha in the WMP, whereas the target growth
outlined in the Flourish MDP is 200 units/h@aombining these two documentsuld equate t@a
densityl person/unit, which is lower than the unit densities proposed in any of the apprdved-A8
example, high density units in Erin Ridge North are anticipated to have 1.76 persons/unit.

fi  Equivalent population densities for ICl areas is proposed to be 37 EP/ha in the WMP, but 140 EP/hain
the Flourish MDP. For comparison, the City of Edmordtamdards suggeste,000120,000L/haday
for ICI land uses such as restaurants, offices, departments stores, eftarifaedCity of Edmonton
per capita generatiorate is 220 L/c/d, which would equate to approximately-382 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.avall 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

i  Future lanchreas to be developed will be consistent with the parcels outlined in the WMP.
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Residential population projections outlined in the approved ASPs will be applied to the future
development aredsr this study For development parcels without ASPs, unit poplulation densities
recommended in th&/MP will be applied.
i ICl land areas will be based on the approved ASPs where available, at a population d8A&i&/bé
as per the WMPMedium and highdensity units are assumed to be within the miuse landareas
(i.e. areas outlined as solely residential in the WMP are considered to be thersity/single family
residential areas).
fi  Populations mixed use areas that do not have an available ASP for reference will be estimated based
on 200 EP/ha as per thelP.

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

AREA ID PROPOSED AVAILABLE ASP RESIDENTIAL
POPULATION

=t

ICI POPULATION

LAND USE

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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AREAID  PROPOSED ‘AVAILABLE ASP ‘RESIDENTIAL ‘ICI POPULATION ‘
LAND USE 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 i MODEL ALLOCATION

The approach for allocated projected flows under the Ultimate Scenads fllows, based on the
population allocation dis@sed inSection2.3.1and the design flow rates discussed in the subsections
below:

fi  Flows from all existing developed areas (that have not been identified for intensification or further
development) arassumed to remain unchanged for the ultimate scenario.

fi  Flows from future development parcels (new areas) that have not been included in the existing scenario
(e.g. Avenir, Elysian Fields, ejchave been allocated to new model nodes, at approximately the
centroid of the land are&Vhere a development paraaicompasses more than one model node, the
projected flows have been evenly allocated between the nodes.

fi  Flows from future development parcels that encompass areas with existing manholes have been
allocaed to existing model nodes, replacing the wastewater loads that were developed in the 2020
system scenario. (e.g. Ville Giroux, South Riel, Intensification Landg, ®tere the development

parcel and intensification lands span over multiple existingholes, the projected flows have been
evenly distributed across the model nodes within the area.

FUTURE DRY WEATHER FLOWS

The 2019 1&IStudy recommended a future residential rate of 250 L/c/d as it appeared to be closer to the
flowrates observedintree wer exi sting areas, compared to the Ci
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) d€25@hich is less than the

ADWF out | i n eMunicipal Stardadsi@pically, 8ystems do not experience higher wastewater
generation than domestic water consumption. In our experience, ADWF generation rates range from 80%

to 90% return on ADD. Bsed 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 2@t 9d |

WSP notes that t he C-basedpaopulatr Bquivalen forifutuse ICharddased r e a
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/lh(this equates to approximately 25 EP/ha, in comparison to the 37 EP/ha
estimated in the WMP for future ICI areas).

WSP notes thaa future diurnal cune hasnot been designed fdne Ultimate Scenario model; the flows
have been allocated into the motterepresena staticPDWF.

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 1&I rate of 0.28 L/s/ha is appliédrli@ll other

existing areas have been assigned |&I rates based on the 20Budy} according to the applicable
neighbourhoodas shown infable 23. Sewershed areas developed for existingghbourhoodén the
provided 2017 PO&MM model weremaintanedfor the Ultimate Scenario. For future development and
intensification lands, the contributing area used to calculate 1&I flows was measured using GIS, based on
the gross area of the proposed development.

WSP notes that a synthetic curve for the 1&I flows hasbeen designed ftine Ultimate Scenario model;
the flows have been allocated into the model to represén8 L/s/hastatic I& for wet weather
simulations

2.3.3 ULTIMATE CAPACITY ASSESSMENT

This setion of the report covers the hydraulic analysis of the existing wastewater system under the current
and future design horizons. The objective of this
of service criteria discussed and agreednupith City staff, as detailed faection2.1. 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

fi Rim elevations for future modebdes are based on the provid#M information. Invert elevations

have been interpolated badedt on theon the minimum slopeequired, and second on tinimum

depth requird (as available)accor di ng MuicipallfSanddtds.tWSE sotes thaese
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.

fi Forcemains have not been modelled in the current sildyrefore, 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.

i Preliminarynetwork layoutdor future development areasr e b as e d 2018 UMFhreporCi t y 6 s
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 UMPpendde additional comments and
recommendations following the approaches introduced in that report.

i As flows for future development areas have been loaded into the model as static flows (PDWF and
I1&1), the volume of wastewater over time (i.e. over ahdir 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.

i  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 basedbne pr ovi ded model 6s si mul at e
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2.3.3.2 LIFT STATION CAPACITY ASSESSMENT

Table 211 compares the required future lift station capacities (based on the PE3Mwllation) against
the measured capacities, as reported in the 2019 wastewater fatilities

Table 2-11: Ultimate Lift Station Capacity Assessment Summary

LIFT STATION NO. OF PUMPS/ |CAPACITY MEASURED EXCESS DEFICIENT
OPERATION REQUIRED (L/s) CAPACITY (L/s)  (L/s)
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 198 180° -18 Yes
Riverside - 323 1823 - -
Twilight Lead / Lag 161 15 - 146 Yes
Gate Ave Lead / Lag 106 40* -70 Yes
Firehall Lead / Lag 23 13 -10 Yes
Erin Ridge Lead / Lag 9 22 13 No
Erin Ridge North Lead / Lag 65 32° -33 Yes
Jensen Lakes N/A 69 - - -
New Lift Station® N/A 169 - - -
Southwest N/A 137 - - -
South Riel N/A 31 - - -

! 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.

5 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 storarsd existig 1&I rates

The capacity issues of the Twilight Lift Statiarefurther worsened in the future scenario when 1&I is not
addressed due to increased domestic flivars new developments and intensification of upstream areas.
As discussed in thessessment of the existing conditioieincrease in the required capadgydriven by
overflows from upstream catchments and can be rectified witbstigations to close thaverflowing pipe
connections or redirdoin of upstream flowsAdditionally, the Oakmont, Riel, Gate AvEijre Hall, and
Erin Ridge North Lift Stations are modelled to be under capacitye ultimate scenario

The New Lift Station is modelled to havepaak inflow of 169 L/s in this scenarioowever, this is based
on upstream lift stations (Erin Ridge North, Jensen Lages)ping at rates lower than their required
capacitylt is expected that under the improvement scen&eot{or2.4), 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 andgebawed flooding under

the design storms. Under wet weather conditions, the pipes within the St. Albert Centre area and upstream
are modé#ed to be surcharging and flooding abay®und. This scenario shows that capacity constraints
presented during wet weather events may be exacerbated if not addressed prior to intensifitteiozst

of the system, surcharging and surface floodirghswvn

WSP understands orifice controls have Hestalled in Phase 1 of tiT, likely as an approach fwovide

wet weather storagend reduce size requirements in the downstream sections of the trunk Besger.

orifices have not been verified apart of thisstudy;however, nedelling 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-tovientert elevationwill likely experience
backwater effects. The simulation results suggest that surcharging could occur in upstream sections of
connected catchments, dueb@ckwater effectbecause they are unable to freely discharge into the trunk
sewer.

2.3.4 FUTURE FLOWS TO SAPS

According to 201&NIT Phase 3 Report, the SAPS station is expected to have a capadp@E/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 NIfmaximizing the capacity of the SAPS.wholistic review of

system recommendations, which includes optimizing system improvements upstream, is further discussed
in Section2.4.

24AWASTEWATSEYRSTEM | MPROVEMENT S
(Il MPROVEMENT SCENARI OS)

2.4.1 IMPROVEMENT SCENARIOS DEVELOPMENT

DRY WEATHER FLOWS
Under the existing and ultimate improvement scenariosltbeation of domestic flows is unchanged.

WET WEATHER FLOWS

Under the existing improvement scenario, WWé/F are assumed to be consistent with recent calibration
activitiesfor each storm evenas citywide 1&I reduction in the short term would notfeasible. Therefore,

the upgrade recommendations provided for the existing improvement scenario take the existing 1&I rates
into considerationUnder the ultimatéamprovement scenaridhe WWF have been replaced with the
threshold I&l rate of 0.28 L/sth 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 sourceV#¥VF is due to the high estimated I&I throughout the system.
PCSWMM modelling shows that the systgemerally has sufficient capacity to contbg currenWWWF

in most areas of the City under existing conditidiewever the high I&I is simulated to put significant
strain on the wastewater collection system under the ultimate smemithithe simulabn showingsurface
flooding in many areas of the City as a result of unmitigated I&l during wet weather events.
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While newer developments in the City will likely have lower atesed &I rates tharin older
neighbourhoods t her eby fAdi Vewl li/shhg &l intohlthee SAPS,tcgpécty issues within
existing neighbourhoodsvould persistUpsizing thelift stations according to the higher 1&l rates may
result in the lift stations being ultimately oversized in the long term, after the City rethec®¥WF
influences on the system (I1&I reduction).

A separate study was conducted in 2019 to recommend I&lI management and source control initiatives to
reduce &I throughout the CitBased 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 1&l effectsLacombe Park, Liberton Drive, and Downtown areasthat should be
prioritized for additional flow monitoring alor 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 confiderdn 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 1&I reduction strategies
are the appropriate solutioffjhe longterm 1&I reductionrecommendations are provided in the 2019 1&I
Study.

As WSP understands that the City has undertaken an 1&l mitigation initiative to relieve wet weather stresses
on its wastewater systenmet system improvement recommendations discussed sublsequent sections
of this report (e.g. infrastructure upgrades) are based@itywide |&I rate of 0.28 L/s/ha.

2.4.1.2 LIFT STATIONS

Based on the updated model | aremundersizedher comdaretothe t he Ci
existing and futurenojected peak flowsA detailed lift station facilities assessment was completed in 2019,
including prioritization for upgrades as well as cost estim¥¥se the capital plan provides an indicative

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

flows (according to domestic flows and 1&I rates at the time) should-benfirmed prior to initiating the

capital project.

TWILIGHT LIFT STATION (EXISTING SCENARIO)

The existingTwilight lift station is heavily influenced by overfloing wet weather flowfrom a trunk
normally drairng to the SIT This trunk backs ugduring wet weather evendraining to thelwilight Lift
Station. The existingapacityof the Twilight lift stationis currently measured tde 15 L/s, which is
significantly less capacity than required for et weathescenariq155L/s) Under the ultimate scenario,
thisflow increases td61 L/sunder thaultimate scenarioslf 1&| rateswereto be improved to the standard
of 0.28 L/s/ha a peakinflow of 47 L/sis modelled for theultimate improvementscenario given the
overflow from othercontributarycatchmentss resolved

Additionally, the inlet pipe into the Twilight lift station currently discharges at the base (inveitpfehe
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 ta large capacity increassgnnections to the overflowing trunk could tdesed either
fully, or throttled witha gate. This will requira more indepth investigation of the potential additional
surcharging within the trunks result ofreduced flow to the Twilight lift statignand may necessitate
downstream trunk upgrades to the SIT line.

NEW LIFT STATION

The New Lift Statiomear Coal Mine Road is modelled to have a peak inflob66L/s under thailtimate
improvement scenari¢tdowever, as discussed in previous sections,shased on the modelled peak wet
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weather flow capacity requirements of upstream lift statidesigen Lakes, Erin Ridge NortW/SP
understands that the contribution area to the New Lift Station is also subject to change, following this 2020
UMP UpdateA detailed design and sensitivity study should be conducteptimize 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 thaexisting modelled inflow for the lift station.

Under the existing scenario, the modelled inflow is 41 lhésvever andthe upstream pipes are simulated

to behighly surchargedue to the inflow being greater than the lift station outpuader the improement
scenario, the upstream pipes are upsized to accommodate existing high flows (domestic and high 1&I) and
shouldalsohave enough capacity to convey future flows (increasedification with reduced 1&I1).For

the interim improvement scenario, it wdule recommeretito increase capacity of the Gate Avenue Lift
Station(in combination with gravity sewer upgrades described in the following sectioasiammodate

the simulated pea®WF of 51 Lk (simulated peak flows when upstream pipes are upsiaedhown in

Table 212. Under the uimate scenario (with 1&teductionand pipe improvementshe simulated inflow

into the Gate Avenue Lift Station is modelled to be 97 L/stdwevelopmenintensification of the area.

It is recommended that the liftagion be upgradedgainat that time (e.g. additional pumps) to service the
increased population.

Table 2-12: Gate Avenue Lift Station Design Discharge

CONDITIONS (IMPROVED) DENSIFICATION)
Design Discharge (L/s) 41 51 97

EXISTING EXISTING CONDITIONS FUTURE (REDUCED I&l,

2.4.1.3 GRAVITY SEWERS

Modelling results show that most capacity issfflesv depth)wi t hi n t he Citybés systen
through 1&I reduction as well atroughlift station upgrades. For other areas, gravity sewer sizing should
beconsideed based on their ability to service l&he City
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 improventemave been evaluated based on thisimate requirements and then

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

In the improvement scenario, trunk sewers andtautk sewers with d/D rates greater than 0.86 (but less
than 10) 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 adversaal@psss(oping pipes)

in the model are triggering high d/D results.

WSP nogs thaproposedipgrades are sized to take current 1&I rates into consideration. It is expected that
asl&l rates throughout the Citarereduced over time, these upgraded pip#ishave sufficient capacity

to convey future flows with a 0.28 L/s/ha 1&ate. 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 informationycurrentl
available.

The following recommendations are for system i mp
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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Upsize490 m ofexisting gravity sewers alorigcKenney Avenue, from Liberton Drive to Bellerose Drive,

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

Liberton Drive to St. Albert Trail, to 450 mm. The grading of the gravity sewers should be adjusted such
that the connection into t he NolinVertiThiswall hapdnitigagedé c o nn
backwater effects during high HGLs imetNIT, that could cause backups in the upstream pipes.

GS-02 LIBERTON DRIVE i 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 T PHASE 2 (EXISTING)

Upsize535 m of gravity sewer along Liberton Drive, frdmaval Diive to Lennox Driveto 325mm.WSP

notes that the model pipes along this road have a shallow slope therte is als@ drop in the manhole

connection south of Langholm Park. The connectiwvityhis area should be confirmed prior to initiating
upgrade designs.

GS-04 OAKLAND WAY AND OAKLAND DRIVE (EXISTING)

Upsize395m of gravity sewer alon@akland Way and Oakland Drive 250mm.
GS-05 GLADSTONE CRESCENT (EXISTING)

Upsize 280 nof gravity sewer MH 2380east toMH 1775002west, upstream of Grosvenor Park) to 250
mm, seeFigure 25(a). Downstreampipe segmentsan be kepat 200 mm as theipe dopes are steeper,
as shown iri-igure 25(b). The upgrade can be extended to ¥B6700orthto maintain a constant sewer
size of 250 mm

GS-06 GRANGE DRIVE (EXISTING)

Upsize460m of gravity sewealong 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 alongsrandin Road, from the Gate Avenue forcemainGmsvenor
Boulevard to 400 mm. WSP notes that the sizing of these sewers should be confirmed following
investigation intahe pump rate from the Gate Avenue Lift Statimd 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 utilitystimmgi@ the arealVhile 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 havelbadadunproportionally to on@ipe

instead of the other) during the spatial allocatiBetween the twinned pipes, it is expected that there is
sufficient capacity to convey thietal simulated flows. However, flow monitoring at the diversion manhole

may provide better clarity on tteetual flow split

GS-08 BELLROSE DRIVE (ULTIMATE)

Upsize 285 m of gravity sewer alongl®rose 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, upstim of the Twilight Lift Station, to 300 mio accommodate future
projected flowsnto the Twilight Lift Station.
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Downstream
Sections

Recommended Upgrades

(@) Locationof Recommende®ipe Upgradesn GladstoneCrescenfArea

¢ Downstream Sections

Y
A

(b) LongitudinalProfiles GladstoneCrescenfArea

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

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

Wastewater Collection and Stormwater Management System Utilities Master
Plan Update

Project No. 20M-01312-00

City of St. Albert

Recommended Upgrades 3

WSP
March 2022
Page 33









































































































