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Statement of Qualifications and Limitations 
  
The attached Report (the “Report”) has been prepared by AECOM Canada Ltd.  (“Consultant”) for the benefit of the 
client (“Client”) in accordance with the agreement between Consultant and Client, including the scope of work detailed 
therein (the “Agreement”). 
 
The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”): 
 

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

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

 may be based on information provided to Consultant which has not been independently verified; 
 has not been updated since the date of issuance of the Report and its accuracy is limited to the time 

period and circumstances in which it was collected, processed, made or issued; 
 must be read as a whole and sections thereof should not be read out of such context; 
 was prepared for the specific purposes described in the Report and the Agreement; and  
 in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing 

and on the assumption that such conditions are uniform and not variable either geographically or over 
time. 

 
Consultant shall be entitled to rely upon the accuracy and completeness of information that was provided to it and 
has no obligation to update such information.  Consultant accepts no responsibility for any events or circumstances 
that may have occurred since the date on which the Report was prepared and, in the case of subsurface, 
environmental or geotechnical conditions, is not responsible for any variability in such conditions, geographically or 
over time. 
 
Consultant agrees that the Report represents its professional judgement as described above and that the 
Information has been prepared for the specific purpose and use described in the Report and the Agreement, but 
Consultant makes no other representations, or any guarantees or warranties whatsoever, whether express or 
implied, with respect to the Report, the Information or any part thereof. 
 
Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction 
costs or construction schedule provided by Consultant represent Consultant’s professional judgement in light of its 
experience and the knowledge and information available to it at the time of preparation. Since Consultant has no 
control over market or economic conditions, prices for construction labour, equipment or materials or bidding 
procedures, Consultant, its directors, officers and employees are not able to, nor do they, make any representations, 
warranties or guarantees whatsoever, whether express or implied, with respect to such estimates or opinions, or 
their variance from actual construction costs or schedules, and accept no responsibility for any loss or damage 
arising therefrom or in any way related thereto. Persons relying on such estimates or opinions do so at their own 
risk. 
 
Except (1) as agreed to in writing by Consultant and Client; (2) as required by-law; or (3) to the extent used by 
governmental reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information 
may be used and relied upon only by Client.  
 
Consultant accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain 
access to the Report or the Information for any injury, loss or damage suffered by such parties arising from their use 
of, reliance upon, or decisions or actions based on the Report or any of the Information (“improper use of the 
Report”), except to the extent those parties have obtained the prior written consent of Consultant to use and rely 
upon the Report and the Information. Any injury, loss or damages arising from improper use of the Report shall be 
borne by the party making such use. 
 
This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the 
Report is subject to the terms hereof. 
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It is clear from the preliminary modeling that system upgrades are required for the northeast, south and southeast 
areas for the Stage 1, Stage 2 and Stage 3 growth scenarios.  The following upgrade alternatives were selected for 
review in this report: 

Alternate One     Construct a new pumping station, reservoir and feedermains in the northeast area without 
a third pressure zone.  The pumping station would supplement the North and Farrell 
Pumping Stations within the primary zone. 

Alternate Two     Construct a new pumping station, reservoir and feedermains with a third pressure zone.  
Include both the northeast and southeast areas within the third zone boundary. 

Alternate Three     Construct two new smaller pumping stations, reservoirs and feedermains, one for a new 
northeast zone (third zone) and one for a new south and southeast zone (fourth zone). 

Alternate One  

The Alternate One analysis suggests constructing a new northeast pumping station, potable water reservoir and 
feedermains in the northeast area of the City to improve the pressure and fire flow deficiencies identified in the 
baseline analysis for the future Stage 1, Stage 2 and Stage 3 growth scenarios.  The new northeast pumping station 
would supplement existing North and Farrell Pumping stations in the primary zone and the second pressure zone 
pumping station would remain independent, supplying the second pressure zone.  The overall assumption is that the 
City operates with two pressure zones. 

The new northeast reservoir size is 37 ML.  The new reservoir is to replace both the Tor Hill Reservoir and the need 
for the 4th Avenue Reservoir expansion as recommended by the 2006 LTWUSU report.   

Two new feedermains are required for Alternate One, a 750 mm and 1,650 mm diameter watermain extending from 
the new pumping station to the respective Ross Industrial Park and the north side of Glencairn Village.  A 900 mm 
feedermain is also required to supply water to the new northeast reservoir.   

Stage 1 Development Scenario: 

The new pumping station and feedermain upgrades are required at the Stage 1 growth scenario, as significant 
pressure and fire flow deficiencies are noted at Stage 2.  The new reservoir construction should coincide with the 
decommissioning of the Tor Hill Reservoir in order to maintain an acceptable level of storage within the City.  
Therefore, to be consistent with the recommendations in the 2006 LTWUSU report, the construction of the new 
reservoir should also occur at or before Stage 1. 

Maximum pipe velocity in a portion of the main City loop in the southeast begins to exceed the allowable criteria at or 
before Stage 1.  Therefore, twinning or upsizing this watermain is necessary within the Stage 1 development 
horizon. 

Alternatively, the operation of the Ross Pumping Station during PHD for the Stage 1 scenario may eliminate many of 
the pressure deficiencies in the east area of the City.  However, beyond Stage 1 a new pumping station and 
reservoir are required.  For consistency with the assumptions from previous reports, a review is recommended to 
determine the effect of the southeast lands when the Ross and Farrell pumping stations are decommissioned and a 
new pump station is constructed next to the 4th Avenue Reservoir. 
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Stage 2 and Stage 3 Development Scenarios: 

The new pumping station will be designed with the ability to add or increase the pumping capacity to accommodate 
for the Stage 2 and Stage 3 scenarios, or at a minimum, designed for future expansion.  Therefore, upgrades to the 
new northeast pumping station will likely occur at the Stage 2 and Stage 3 growth scenarios. 

This report assumes the North, Farrell and second pressure zone pumping stations maintain the existing HGL and 
capacity for each of the future growth scenarios.  Therefore, a discussion on upgrading these pumping stations is not 
included as part of this report.  However, the Second Pressure Zone Preliminary Design report indicates the 
pumping station was designed up to Stage 2 and the model predicts the capacity is exceeded at Stage 3.  Therefore, 
in order to be consistent with the assumptions from the Second Pressure Zone Preliminary Design Report, the 
upgrade planned for Stage 2 should be revisited to include Stage 3. 

In summary, the addition of a new northeast pumping station without a third pressure zone provides significant 
improvement to pressures and fire flows at the Stage 1, Stage 2 and Stage 3 growth scenarios.  However, the model 
predicts the additional flow supplied by the new northeast pumping station is high enough that the velocities in the 
main City loop within the southeast area are greater than the allowable criteria.  This suggests that upsizing or 
twinning a portion of the main City loop will decrease pipe velocities below the allowable criteria.  The findings 
should be verified through preliminary design and additional investigation. 

Alternate Two  

Future growth scenarios have been included in the steady state water network model for Stage 1, Stage 2 and Stage 
3 and form the basis for the assessment of constructing a new pumping station and reservoir in the northeast with 
the inclusion of a third pressure zone, referred to as Alternative Two – Boundary Option One. Figure 2.10 illustrates 
the proposed third pressure zone boundaries for Option One. 

A new northeast pumping station, potable water reservoir, feedermains and a third pressure zone will improve the 
pressure and fire flow deficiencies identified in the baseline analysis for the future Stage 1, Stage 2 and Stage 3 
growth scenarios.  The results of the analysis indicate the allowable pressures and fire flows are achieved within the 
third pressure zone.  However, pressure and fire flow deficiencies for a portion of the south and southeast areas of 
the City remain.  The overall assumption is that the City operates with three pressure zones. 

Similar to Alternate One, the new reservoir size is 37 ML.  The new reservoir is sized to replace both the Tor Hill 
Reservoir and the need for the 4th Avenue Reservoir expansion.   

Two new feedermains are required including, a new 400 mm and a new 1,200 mm diameter feedermain extending 
from the new pumping station to the Ross Industrial Park and the north side of Glencairn Village, respectively.   

Stage 1 Development Scenario: 

Similar to Alternate One, the implementation of a third pressure zone pumping station and feedermain upgrades are 
required at the Stage 1 growth scenario, as significant pressure and fire flow deficiencies are identified at Stage 2.  
The construction of the new reservoir should also occur at or before Stage 1 and coincide with the decommissioning 
of the Tor Hill Reservoir. 

There are 13 pressure zone isolation locations required in conjunction with the new pumping station and therefore 
necessary at the Stage 1 growth scenario. 

Alternatively similar to Alternative One, the operation of the Ross Pumping Station during PHD for the Stage 1 
scenario may eliminate many of the pressure deficiencies in the east area of the City.  However, beyond the Stage 1 
population a new pumping station and reservoir is likely required. 
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As discussed previously the 2006 LTWUSU report generally represents the Stage 1 growth scenario.  Therefore, as 
recommended by the 2006 LTWUSU report, the Farrell pumping station should be decommissioned and a new 
pumping station constructed adjacent to the 4th Avenue Reservoir.  If the City selects to proceed with this 
recommendation, then an additional study should be completed to further refine the boundary of the third pressure 
zone reviewed as part of this report. 

Stage 2 and Stage 3 Development Scenarios: 

The new northeast pumping station shall be designed at Stage 1 with future expansion anticipated at the Stage 2 
and Stage 3 scenarios.  This report assumes the North, Farrell and second pressure zone pumping stations maintain 
the existing HGL and capacity for each of the future growth scenarios.  Therefore, a discussion on upgrading these 
pumping stations is not included as part of this alternative.   

The model indicates the third pressure zone is capable of achieving the allowable system pressures at the Stage 2 
PHD, with the exception of 32 nodes.  The 32 nodes are located in the south part of the City and Area F with 
pressures ranging from 256.3 kPa to 269.3 kPa.  The model predicts three pressure zones are not capable of 
providing the desired level of Citywide service at Stage 3. 

In summary, implementation of a new third pressure zone, pumping station, reservoir and feedermains provides 
significant improvement to pressures and fire flows up to the Stage 2 growth scenario compared to the baseline 
analysis.  The model predicts the velocities in the main City loop within the southeast, are greater than allowable.  
However, the addition of a third pressure zone shows improvement to the same pipe velocities when compared to 
Alternate One, suggesting less twinning or upsizing is required for the main City loop.  Additional preliminary design 
and investigation is required to verify the findings of this alternative.   

Alternate Three  

Future growth scenarios have been included in the steady state water network model for Stage 1, Stage 2 and Stage 
3 and form the basis for the assessment of constructing a new pumping station and reservoir in the northeast area 
and a new pumping station and reservoir in the southeast to simulate four pressure zones, referred to as Alternate 
Three - Boundary Option Two.  Figure 2.14 illustrates the proposed third and fourth pressure zone boundaries for 
Option Two. 

Similar to Alternate Two, the new northeast pumping station supplies water for the third pressure zone.  The North, 
Farrell and second pressure zone pumping station configurations remain unchanged and supply the primary and 
second pressure zones.  A new southeast pumping station, reservoir and feedermains are proposed to supply a 
fourth pressure zone and the overall assumption for Alternative Three, is the City operates all four pressure zones. 

The new northeast and southeast reservoirs are generally sized at 20 ML each.  The new reservoirs are sized to 
replace both the Tor Hill Reservoir and the need for the 4th Avenue Reservoir expansion.   

The new feedermains required for Alternative Three are as follows: 

 Third Zone – 600 mm diameter feedermain from the new northeast pumping station to the Ross Industrial 
Park and another 750 mm diameter feedermain from the new northeast pumping station to the 895 mm 
diameter main City loop. 

 Fourth Zone – 1200 mm diameter feedermain from the new southeast pumping station to the main City loop 
and a 600 mm diameter water supply main from the primary zone main City loop to the new southeast 
reservoir. 

The third and fourth pressure zone boundaries require 24 isolation locations.  In the model, the isolation locations 
are simulated by closing the 24 pipes along the third and fourth zone boundary. 
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Two new pumping stations, potable water reservoirs, feedermains and four pressure zones will improve the pressure 
and fire flow deficiencies identified in the baseline analysis for the future Stage 1, Stage 2 and Stage 3 growth 
scenarios compared to the baseline review.  The results of the analysis indicate the allowable pressures and fire 
flows are achieved and show significant improvement with four zones compared to the Alternate Two.  As described 
in Alternate Two, three pressure zones are capable of meeting the City’s needs up to the Stage 2 population.  
However, a fourth pressure zone is required to improve pressure and fire flow deficiencies for a portion of the south 
and southeast areas of the City for the Stage 3 growth scenario. 

The analysis for Alternate Three focuses on the upgrades necessary to service the new and existing areas in the 
southeast for the Stage 3 growth scenario.  The following summary defines staging of the various upgrades. 

Stage 1 Development Scenario: 

The model results indicate the third and fourth zone need to be isolated simultaneously in Stage 1, and prior to 
Stage 2 because additional pressure and fire flow deficiencies are identified if only one of the zones is implemented.  
The reason the deficiencies occur in Alternative 3 and not Alternative Two is because the isolation locations for 
Alternative 3 do not allow for adequate looping for the fourth zone area.  Therefore, both new pumping stations, 
reservoirs, feedermains and isolation locations are all required during the Stage 1 growth scenario.   

Alternatively, the operation of the Ross Pumping Station during PHD for the Stage 1 scenario may eliminate many of 
the pressure deficiencies in the third zone and a new northeast pumping station is not required.  However, upgrades 
to Ross are likely required beyond Stage 1 and additional investigation is required to confirm if the Ross Station can 
be used instead of a new northeast pumping station. 

Similar to Alternative Two, the zone boundaries required additional review if the Farrell Station is decommissioned 
and a new pumping station constructed adjacent to the 4th Avenue Reservoir. 

Stage 2 and Stage 3 Development Scenarios: 

The new northeast and southeast pumping stations shall be designed as part of the Stage 1 development scenario, 
with future expansion anticipated at the Stage 2 and Stage 3 scenarios.  This report assumes the North, Farrell and 
second pressure zone pumping stations maintain the existing HGL and capacity for each of the future growth 
scenarios.  Therefore, a discussion on upgrading these pumping stations is not included as part of this alternative.   

In summary, the implementation of two new pressure zones, pumping stations, reservoirs and feedermains provides 
significant improvement to pressures and fire flows up to the Stage 3 growth scenario within the northeast, southeast 
and south portions of the City.  The model predicted velocities also show improvement when compared to Alternate 
One and Two.  The implementation of the third and fourth zone needs to occur simultaneously during Stage 1, in 
order to meet the allowable design criteria and the two new pumping stations free up capacity at both the North and 
Farrell pumping stations.  Additional investigation is required to confirm the zone boundaries, pumping station and 
reservoir locations, as well as reviewing if the Ross pumping station can be used as a short term measure to 
improve pressures in the east part of the City. 

Planning level capital costs for all three upgrade alternatives considered to accommodate development in the 
Southeast Study are compared in the following table.  Alternate Two suggests the construction of a new northeast 
pumping station, reservoir and feedermains to supply a third pressure zone represents the lowest capital cost at $73 
million dollars.  However, the Alternate Two analysis indicates a third pressure zone generally meets the allowable 
design criteria up to Stage 2  only, and a fourth pressure zone or consideration to upgrade the primary zone 
pumping stations should be considered.  If Stage 3 is selected as the planning horizon, then an additional $20.1 
million should be added to the total cost for Alternate Two, making the total cost similar to Alternate Three. 
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The costs and benefits associated with accommodating development in the Southeast were analyzed and described, 
with a focus on required upgrades which are essentially outside of the proposed development areas.  These include: 

 Conveyance upgrades within the existing collection system to accommodate additional flows. 

 Detention facilities to temporarily store peak wet weather flows. 

 Lengthy forcemains to bypass the existing collection system. 

 New separate treatment facilities (e.g. Southeast Study). 

The analysis does not include costs which have already been incurred (e.g. existing detention facilities at the 
Creeks). 

The upgrades required to accommodate future development are primarily a function of the inflow and infiltration rate 
of 31,100 litres per hectare per day which has been accepted as a design standard for the City of Regina and which 
has been applied to future development areas in the hydraulic model.  As the City expands, it will be critical to 
closely monitor wet weather flow contributions from new areas to confirm that inflow and infiltration rates are within 
the standard.  If excessive flows are observed, servicing plans will need to be modified to accommodate the 
additional flows and/or means of reducing inflows will need to be evaluated and implemented.  

Stage 1 Development Scenario: 

A 1,000 m3 detention facility has already been constructed to accommodate the Creeks residential development.  
The addition of up to 4,000 m3 of storage to this facility has been contemplated to accommodate future development 
north of Arcola Avenue.  However, the analysis suggests that, depending on the control system configuration and 
operating philosophy, the actual volume required could vary from no additional storage to 2,500 m3.  Assuming a unit 
cost of $2,800 per cubic metre of storage (including 15% for engineering and a 25% contingency), a 2,500 m3 facility 
would have an estimated capital cost of $7 million.  Based on a development area of 280 ha, this would be 
equivalent to $25,000 per hectare. 

In terms of operations and maintenance, the annual cost was estimated at $50/m3 or $125,000 for the 2,500 m3 
storage facility.  Assuming a period of 25 years and an interest rate of 5%, the present value of operating costs is 
$1.8 million.  The total estimated life cycle costs are therefore $8.8 million. 

Stage 2 Development Scenario: 

A range of options has been considered to accommodate development in the Southeast.  The first alternative 
analyzed was the provision of detention storage.  The total cost to detain 15,500 m3 of detention storage to 
accommodate Stage 2 development in the Southeast is estimated at $50.1 million with an annual O&M cost of 
$957,000. 

The second alternative involved conveyance upgrades within the existing system and no additional detention 
storage beyond the 1,000 m3 currently provided within the Creeks development.  The total estimated cost of the 
required upgrades is $41.5 million with an annual O&M cost of $257,000.  These upgrades, particularly the addition 
of the third MBPS forcemain, not only accommodate future development but improve the level of service in existing 
areas, particularly along the South and Wascana trunks. 
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Stormwater Servicing 

The stormwater analysis for the study area included assessment of the existing and proposed stormwater collection 
system in the Southeast of the City of Regina for the undeveloped lands.  The analysis considered the additional 
flows generated by future development in the study area and the stormwater management infrastructure required to 
accommodate the proposed developments. 

Figure 4.1 shows the study area that was considered during this analysis.  The lands drain into three watercourses 
which are Pilot Butte Creek, Chuka Creek and Wascana Creek.  

The undeveloped areas were analyzed in three broad catchment areas.  The first one is north of Highway 1 (North), 
the second one is bounded by Highway 1 in the north and Wascana Creek in the south (East) and the third one is 
the south catchment area (South).  The analysis of these areas concentrated on the major stormwater management 
systems to service them.  The minor system will be dependent on the layout of the proposed developments and will 
generally drain to the same watercourses as the major system reviewed by this study.  On-site detention will be 
required to meet the calculated allowable release rates.  

Overland conveyance systems will be required to convey runoff to the outfall water bodies; particularly for the 
undeveloped lands in the East catchment area.  The roadside ditches along Woodland Grove Drive and Tower Road 
(the future by-pass) are proposed to be redefined in order to serve this purpose.  Detention ponds will be required to 
attenuate runoff flows generated during a 1 in 100 year storm event for those areas that are likely to be developed. 

Stage 1 Development Scenario: 

 Development concentrated mainly in East sub-catchment area. 

 Overland runoff outfall into Chuka Creek. 

 Area already has concept plans developed and some development already taking place in some areas 
therefore, the stormwater systems proposed for these areas need to be reviewed based on findings of this 
report. 

 Stormwater detention volume required for this stage of development totals 347,700 m3. 

Stage 2 Development Scenario: 

 Proposed developments inside the proposed future bypass in the three sub-catchment areas (North, East 
and South). 

 Outfalls in the North areas is to Pilot Butte Creek; in the East area outfalls link into the Stage 1 Scenario 
stormwater systems which drain into Chuka Creek; outfalls for the South sub-catchment areas are to the 
South Ditch and Wascana Creek. 

 Stormwater detention volume required for this stage of development totals 603,300 m3. 

Stage 3 Development Scenario: 

 Development will take place outside the proposed future bypass in all three sub-catchment areas. 

 Outfall in the North areas is to Pilot Butte Creek; in the East area outfalls link into the Stage 2 Scenario 
stormwater systems which drain into Chuka and Wascana Creeks; outfalls for the South sub-catchment 
areas are to the South Ditch and Wascana Creek. 

 Stormwater detention volume required for this stage of development totals 660,200 m3. 
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1. Introduction 
1.1 Background 

AECOM was retained by the City of Regina (the City) to complete the Southeast Serviceability Study.  The study 
involves a comprehensive assessment of the existing water, wastewater and stormwater systems in the southeast 
quadrant of the City followed by development of conceptual water, wastewater and stormwater systems to service 
future development in the area.  The following report outlines the approach, analysis and results for the assessment 
for each of the municipal systems: specifically water, wastewater and stormwater systems.   

The boundaries of the Southeast Serviceability Study are identified in Figure 1.1. 

1.2 Land Use 

The basis of the land use plan was drawn from the existing Southeast Sector Plan document.  The study boundaries 
for this commission, as identified in Figure 1.1, extended past the easterly and southerly limits of the existing sector 
plan, and as such, did not have assigned land uses.  Through discussion with City planning and engineering 
personnel, all areas within the study boundaries were assigned land use designations. 

Analysis of each municipal system included the existing conditions as well as various future growth horizons 
(scenarios).  The existing Southeast Sector Plan and 2004 Long Term Residential Growth Study (LTRGS) consider 
citywide development horizons in support of populations of Stage 1, Stage 2 and Stage 3 people.  Since the study 
boundaries for the Southeast Serviceability Study vary from the boundaries considered in the existing Southeast 
Sector Plan, so do the population horizons.  Instead, future growth areas used in the Southeast Serviceability Study 
refer to stages of development.  Each stage of development corresponds to an area of land within the southeast 
quadrant, land use assigned to the area, and an approximate population equivalency within each area depending on 
land use type.  

The land use plan developed for the Southeast Serviceability Study is illustrated in Figure 1.2. 

As such, Stage 1 development in the southeast represents approximately 385 ha of residential development beyond 
existing development limits, which represents an equivalent population growth of approximately 17,000 people.  
Stage 2 represents 640 ha of residential development and 130 ha of industrial and commercial development beyond 
Stage 1 development, which represents an equivalent population growth of about 37,000 people.  Stage 3 
represents approximately 130 ha of residential, 160 ha of institutional, 120 ha of commercial, and 450 ha of 
commercial/industrial development beyond Stage 2, which represents an equivalent population growth of 
approximately 44,000 people. 
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1.3 Study Process 

1.3.1 Water Analysis 

The water analysis involves assessing the existing and future infrastructure proposed for the Southeast lands.  The 
analysis was completed using the WaterCAD V8i modelling software.  The City’s existing WaterCAD model was 
used as a baseline, from which each of the future growth horizons (scenarios) were compared to.   

As part of the City of Regina Water Distribution System Evaluation of Second Pressure Zone Hydraulic Study, 
completed by AECOM in 2009, a number of system deficiencies were identified in the southeast quadrant of the 
City, with respect to the meeting pressure, for max day and peak hour demand conditions, and fire flow 
requirements.  The findings of the Second Pressure Zone study were expanded upon as part of this commission and 
upgrade options were identified to alleviate system deficiencies in the existing network and to provide for the 
anticipated future growth in the southeast, together with associated Level D cost estimates for each option. 

1.3.2 Wastewater Analysis 

The wastewater component of the study analyzes the existing and proposed wastewater infrastructure required to 
service the future development in the Southeast lands.  The analysis was completed using the City’s existing 
InfoWorks CS modelling platform.  The current model was used as the baseline, from which each of the future 
growth horizons were compared to.   

As part of the City of Regina Citywide Wastewater Collection System Assessment Study completed by AECOM in 
August, 2012, the entire HYDRA model was converted into the InfoWorks CS model platform.  The InfoWorks model 
provided a modelling platform which represented the dynamic behavior of hydraulic processes in the actual 
wastewater collection system and the impact of proposed development scenarios on the collection system and on 
the McCarthy Boulevard Treatment Plant.  As part of the citywide system assessment, deficiencies were identified in 
the southeast wastewater system, particularly during wet weather events.   

The findings of the Citywide study were expanded upon as part of this commission and upgrade options were 
identified to mitigate system surcharging deficiencies.  Options included expansion of detention storage, conveyance 
upgrades, forcemain upgrades at McCarthy Boulevard, and parallel relief trunks.  Discussion of a separate 
wastewater treatment plant was also considered, but limited to discussion of conditions that should be met in order 
to make the option viable.  Associated Level D cost estimates were also provided for each of the upgrade options 
presented. 

1.3.3 Stormwater Analysis 

The stormwater servicing analysis for the Southeast lands involves assessing the storm system under the existing 
level of development as well as proposed future development.  In order to conduct the analysis, the XPSWMM 
modelling platform and the existing citywide model were used to determine the existing constraints and develop 
conceptual stormwater servicing plans to manage runoff from the proposed future development.  The southeast 
quadrant of the City is included within the boundaries of Master Plan Drainage Areas 5 and 16.  For the purposes of 
the current commission, it was assumed that the City was aware of all system improvements identified in the Master 
Plans and that system improvements were implemented. 

Notwithstanding, much of the new development areas in the southeast were not encompassed by the Master Plan 
areas, and instead formed part of the catchment areas, which drained into Chuka Creek or Wascana Creek.  
Recommended system upgrades were predicated on the assumption that post development drainage flows would 
equal pre development drainage flows, thus haven’t negligible impact on either of the existing Master Plan areas.  
Associated Level D cost estimates were also provided for each of the upgrade options presented. 
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2. Water Servicing 
Future expansion to the southeast of Regina is limited, in part by the water distribution system.  The City requires a 
detailed evaluation of the water distribution system to develop upgrade options that satisfy future water demands.  
The selected upgrade plan must satisfy minimum pressure and fire flow requirements throughout the distribution 
system for the projected future growth scenarios.  The future scenarios provide for a population growth from 195,000 
to Stage 1, Stage 2 and Stage 3 as shown in Figure 1.2. 

The first phase of analysis involved completion of a detailed hydraulic review of the water distribution system using 
the City’s existing steady state WaterCAD V8i network model for current demand scenarios.  Specifically, the ability 
of the system to maintain the City’s minimum pressure requirement of 280 kPa during maximum day demand (MDD) 
and 269.4 kPa during peak hour demand (PHD) were assessed as well as the ability of the system to satisfy the 
City’s fire flow targets during MDD conditions.  Additionally, maximum system pressures were evaluated against the 
City’s maximum pressure requirement of 550 kPa (80 psi) during average day demand (ADD) conditions. 

The second phase of the analysis involved evaluation of system deficiencies, in terms of system pressure during 
peak demands and available fire flows, under the future growth scenarios in the Southeast.  This phase also 
included the development of three system upgrading solutions to address pressure and fire flow deficiencies 
identified in the southeast area including preliminary cost estimates.   

2.1 Previous Studies 

Previous studies related to the current project include the Long Term Water Utility Study (LTWUS) completed in 
1993, the 2006 Long Term Water Utility Study Update (LTWUSU), the Industrial Growth Study (IGS) completed in 
2007, the 2009 Water Distribution System Evaluation of Second Pressure Zone Hydraulic Study and the 2010 Pre-
Design Report for the Second Pressure Zone Implementation.  

The 1993, LTWUS first identified pressure deficiencies in the City’s north end during maximum day demands, 
specifically at elevations above 590 m.  The 1993 study recommended a Second Pressure Zone and booster station 
for the north end of the City.  The 2006 LTWUSU also identified pressure deficiencies during peak day and peak 
hour demand conditions in several areas in the northern portion of the City including Uplands, Lakeridge, Englewood 
and Kensington Greens subdivisions.  

The 2006 LTWUSU reviewed a number of upgrade options for the distribution system to address the low pressure 
problems in the northwest.  The recommended option included a combination of installing new feedermains on 
Rochdale Boulevard and Albert Street and increasing the discharge pressure at the North and Farrell Pumping 
Stations.  The study also recommended varying operating pressure at the pumping stations in response to demand 
to address low pressure deficiencies during high demand periods.  However, a Second Pressure Zone option was 
not reviewed in significant detail as part of the LTWUSU. 

As a result of these studies, the City initiated the 2009 Water Distribution System Evaluation of Second Pressure 
Zone to identify upgrade options for the water distribution system.  The upgrade options were to alleviate existing 
pressure and fire flow deficiencies in the higher elevation areas of the network and provide for the anticipated future 
growth in the designated expansion areas.  The City is currently implementing the second pressure zone for the 
northwest area of the City with construction of a new pump station next to the Northwest Reservoir and a new      
900 mm feeder main from the new pump station to the intersection of Pasqua Street and Rochdale Boulevard. 

During the Second Pressure Zone evaluation it was noted that “Implementation of a Third Pressure Zone in the future to 
service the Northeast Sector including the Ross Industrial Park is also recommended.  The new Third Zone could also be 
extended in the future to include the southeast area of the City as development in this area proceeds.  An additional study is 
recommended to confirm the boundary and supply for the Third Pressure Zone.”   
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The distribution system includes the following major facilities: 

Treated Water Reservoirs 

 Northwest Reservoir (45.4 ML with FSL @ 588.35 m). 

 Pasqua North Reservoir (22.7 ML with FSL @ 588.35 m). 

 Albert Street Reservoir (45.4 ML with FSL @ 603.50 m). 

 4th Avenue Reservoir (45.4 ML with FSL @ 582.60 m). 

 Tor Hill Reservoir (22.7 ML with FSL @ 615.80 m). 

Pumping Stations 

 North Pumping Station (333 MLD). 

 Farrell Pumping Station (118 MLD). 

 Second Pressure Zone Pumping Station (35 MLD). 

 Ross Pumping Station (40 MLD). 

The Northwest and Pasqua North Reservoirs were constructed in 1979 and 1970, respectively and the Albert Street 
Reservoir was constructed in the 1930s.  The Tor Hill Reservoir was constructed in 1919 and was rehabilitated in 
1992.  The 4th Avenue Reservoir was constructed in 1948 and was rehabilitated in 1993.  

The primary reservoirs for the distribution system are the Albert, Pasqua North and Northwest Reservoirs, which are 
used to meet daily demand fluctuations.  The Tor Hill and 4th Avenue Reservoirs are secondary reservoirs used 
mainly to supply additional water to meet peak demands.    

In the past, the City supplemented the treated water supply from BPWTP with groundwater obtained from the Boggy 
Creek Well Field located northeast of the City and West Well Field located west of the City.  However, since twinning 
of the BPWTP supply line, the City no longer uses groundwater as a daily source of potable water.  The wells are 
maintained for emergency purposes only. 

The Albert Street Reservoir, located in the Sherwood Industrial Park north of Highway No. 11, is filled from a single 
pipeline from the North Pumping Station.  The Albert Street Reservoir can also supply the Farrell Pumping Station 
and can be considered to be ‘floating’ on the transfer pipeline.  If the Farrell Pumping Station flow rate exceeds the 
North Pumping Station transfer flow rate, additional supply can be obtained from the Albert Street Reservoir.  

The Albert Street Reservoir provides gravity pressure and supply to some local industrial sites in the RM of 
Sherwood.  For this reason, the reservoir level is typically maintained above half full.  The Albert Street Reservoir 
can provide emergency supply during a power outage due to its higher elevation.  The Albert Street Reservoir can 
also be used to supply the North Pumping Station, as required.  However, the Albert Street Reservoir has a common 
supply and drain line and cannot currently be filled and drained at the same time. 

The Tor Hill Reservoir, located northeast of the City, was previously supplied from the Boggy Creek Well Field.  
However, the Tor Hill Reservoir supply line has been reconfigured to supply the 4th Avenue Reservoir.  The Tor Hill 
Reservoir is supplied from the distribution system using the same line.  As the Tor Hill and 4th Avenue Reservoirs are 
used infrequently, the City drains the reservoirs (to distribution) to maintain water quality.  
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The Tor Hill Reservoir is not ideally located for existing operations.  The reservoir is generally used to supply the 4th 
Avenue Reservoir by gravity during periods of peak demand and is no longer used to directly supply the Farrell 
pumping station.  The Tor Hill Reservoir can also be filled from the Ross Pumping Station; however, this technique 
has reportedly not been used.  The Tor Hill Reservoir can also supply the Ross Pumping Station during an 
emergency event; however, it is no longer used to directly supply the Farrell Pumping Station.  The Tor Hill 
Reservoir also has a common fill/drain pipeline and cannot be filled and drained at the same time. 

The 4th Avenue Reservoir is located near the intersection of Ross Avenue and Toronto Street near the City centre.  
In addition to the Tor Hill Reservoir, the 4th Avenue Reservoir can be filled from the distribution system from a 
connection between the City Loop and the Tor Hill Reservoir supply pipeline.  The 4th Avenue Reservoir can be filled 
through this connection while supplying the Farrell Pumping Station simultaneously.  

Generally, the North Pumping Station and the Albert Street Reservoir provide supply to the Farrell Pumping Station.  
The North Pumping Station runs continuously and the Farrell Pumping Station generally operates during the daytime 
only, depending demand and pressure in the distribution system.  When both pumping stations are operating, it is 
estimated the North Pumping Station supplies roughly two thirds of the system demands.  In general, the North 
Pumping Station supplies the City Loop and the Farrell Pumping Station primarily supplies the inner City.  However, 
either pumping station can supply the entire system if required. 

The City has reported difficulty in using the 4th Avenue Reservoir to supply the Farrell Pumping Station by gravity 
because of the significant length and small elevation difference between the two locations.  The maximum supply 
pressure from the (full) 4th Avenue Reservoir to the Farrell Pumping Station is 85 kPa which is smaller than the low 
pressure alarm setpoint on the Albert Street supply main to the Farrell Pumping Station.  As a result, the 4th Avenue 
Reservoir and Albert Street supply main are not used to supply the Farrell Pumping Station simultaneously.  The 
actual net useable volume of the 4th Avenue Reservoir is considered to be 36.5 ML.  Based on the existing 
configuration, approximately 9 ML of the 4th Avenue Reservoir storage volume is considered to be unusable. 

The North, Farrell and New Second Pressure Zone Pumping Stations are the primary pumping stations for the 
distribution system and operate at a fixed discharge pressure for all demand conditions.  The North Pumping Station 
is located east of the Pasqua Street Reservoir and was constructed in 1963 with pumping upgrades in 1973, 1988 
and 1991.  The North Pump Station is supplied from either the Pasqua or Northwest Reservoir.  The Farrell Pumping 
Station is located near the City centre and was constructed in 1961 with pumping upgrades completed in 1968 and 
1993.  In 2010, the City began implementation of a second pressure zone to remedy pressure deficiencies in the 
higher elevations of the City, including Lakeridge, Lakewood and Maple Ridge.  The Second Pressure Zone 
Pumping Station began construction in 2011 and will be commissioned in 2012.  The Second Pressure Zone 
Pumping Station will maintain a constant delivery pressure of 545 kPa and is supplied from the Northwest Reservoir.  
The Ross Pumping Station, located in the Ross Industrial Park, was constructed in 1986 and is not currently in use.  
Although the station has not been used for several years, it could be brought online if required for an emergency 
event.  The Ross Pumping Station can be supplied from either the Tor Hill Reservoir or the City Loop. 

The minimum and maximum ground elevations in the existing system are 567 m and 592 m, respectively, based on 
the City’s water network model.  Treated water is delivered to users through 911 km of piping ranging in size from 
100 mm to 1,050 mm.  The piping inventory is summarized in Table 2.1 in terms of pipe size and material type 
based on all modelled elements within the City’s existing WaterCAD model of the distribution system.  As such, the 
system is comprised of approximately 63% Asbestos Cement and 31% PVC watermains.  The water distribution 
system is further comprised of almost 5,000 fire hydrants and more than 6,000 valves.  The supply piping network 
from the BPWTP and between the reservoirs and pumping stations is excluded from the WaterCAD model and the 
data summarized in Table 2.1. 
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The design criteria used to complete the City of Regina Southeast Serviceability Study is summarized as follows: 

Distribution System Pressure  

 Minimum allowable pressure during Maximum Day Demand (MDD) – 280 kPa (40.6 psi). 

 Minimum allowable pressure during Peak Hour Demand (PHD) – 269.4 kPa (39.1 psi). 

 Maximum allowable pressure during Average Day Demand (ADD) – 550 kPa (79.8 psi). 

 As measured at the ground elevation. 

Maximum Watermain Velocity 

 Maximum allowable velocity during PHD conditions – 1.5 m/s. 

Design New Pipe Roughness Values 

 PVC pipe – Hazen-Williams C-value = 130. 

 HDPE pipe – Hazen-Williams C-value = 130. 

 Steel pipe – Hazen-Williams C-value = 120. 

Average Water Production Rates 

 Average Day Demand (ADD) – 415 Lpcd. 

 The above average value is based on historical total treated water supply divided by total population and 
thus accounts for all residential, commercial and industrial flows as well as system leakage. 

Peak Demand Multipliers for all Water Users 

 Maximum Day Demand (MDD) – 2.1 x ADD. 

 Peak Hour Demand (PHD) – 3.2 x ADD. 

Design Population Densities in Development Areas 

 Commercial – 65 persons/ha. 

 Light/Medium Industrial – 25 persons/ha. 

 Heavy/Mixed Industrial – 35 persons/ha. 

 Institutional – 50 persons/ha. 

 Residential – 44 persons/ha (from the City’s Long Term Residential Growth Study) for areas outside the 
Southeast Study area. 

Pumping Station Capacity 

 Distribution pumps are to be sized to handle PHD flow rates (or MDD plus FF if greater). 

Fire Flow 

 Minimum residual pressure of 140 kPa (20.3 psi) at point of withdrawal during fire event corrected to 
proposed ground elevation. 

 Required fire flow must be available concurrently with MDD conditions in the distribution system. 

 Fire flow requirements are based on zoning designation as per Table 2.6 which is adapted from City of 
Regina Development Standards document (2010) for use with the current study. 
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In order to provide a basis for allocating the projected water demands throughout the hydraulic model of the 
distribution system, the following documents were reviewed: 

 LTWUSU Working Paper SU-D6 (Associated Engineering, 2006). 

 Regina Development Plan Parts A, B, D (2006) and C (2001). 

 Long Term Residential Growth Study (2004). 

 Industrial Growth Study – (MKI, 2007). 

 Water Distribution System Evaluation of Second Pressure Zone Hydraulic Study (2009). 

 Second Pressure Zone Implementation Detailed Design Brief (2010). 

 The Towns Concept Plan (2008). 

 The Greens on Gardiner – Concept Plan (2007). 

 Foxtail Grove Concept Plan (2009). 

 Southeast Regina Neighborhood “G” Concept Plan (2007). 

Based on these reports, the majority of the development in the City is projected to occur in the northwest, southeast 
and southwest areas. 

2.5.2.2 Southeast Development Areas and Model Demand Allocation  

The anticipated future development areas for the City are shown in Figure 1.2.  Demands were added to 
representative model nodes according to the projected population growth for each area from the reviewed 
documents and additional areas identified by City staff.  The population projections are simplified such that full 
development in each growth area is assumed.  The City has also planned for infilling within several existing 
neighbourhoods which are also identified and accounted for, in addition to the population growth associated with the 
development areas. 

As the Stage 1 scenario is in the relatively near term, more detailed information is available in terms of land use 
planning.  The City has identified commercial lands to be developed and the Industrial Growth Study is based on a 
time frame consistent with the Stage 1 growth scenario.  The results of the Industrial Growth Study indicated a range 
for the developed area in the proposed industrial lots.  The full lot area has been assumed to be developed for the 
current study as a conservative approach. 

In developing the design flow rates for future commercial and industrial lands for the Stage 1 scenario, the design 
criteria previously outlined were used.  Specifically, a population density per ha of 25, 35 and 65 were used for 
light/medium industrial, heavy/mixed industrial and commercial lands, respectively.  Design flow rates for 
development were based on population projections presented in concept plans where available. 

The ADD water demands for the proposed developments scenarios are shown in Table 2.9. They are based on the 
City of Regina’s design consumption rate of 415 Lpcd. This rate accounts for all demands in the network including 
residential, industrial, commercial, system leakage and irrigation. 
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The Tor Hill Reservoir is typically fed from the distribution system as required and the 4th Avenue Reservoir can be 
supplied by either the Tor Hill Reservoir or the distribution system.  As such, it would be undesirable for the model 
predicted reservoir outflow rate at either facility to be at or near capacity from the user demand component only.  
However, it is reasonable to assume for peak demand conditions that the Tor Hill and 4th Avenue Reservoirs would 
not be filled from the distribution system and the Albert Street Reservoir would be outflowing to assist with the supply 
to the Farrell Pumping Station. 

The new Second Pressure Zone will be isolated from the rest of the distribution system.  The new pump station will 
be supplied form the existing Northwest Reservoir.  In the event of failure of the new second pressure zone pump 
station, inter-zone connections between the primary zone and the new second pressure zone are provided.  The 
connections include a check valve that will open automatically if the pressure in the new second zone falls below the 
pressure of the primary zone.  In this manner, the second zone will be provided with some flow for emergencies as 
well as to prevent depressurization of the system. 

Based on the LTWUSU Study (2006), the maximum pumping capacity of the North, Farrell and Second Pressure 
Zone Pumping Stations is 333 MLD (3,854 L/s), 118 MLD (1,366 L/s) and 35 MLD (410 L/s) respectively.  The 
Farrell Pumping Station capacity is achieved at a discharge HGL of 617.54 m at a minimum supply pressure of 100 
kPa with FP-2 and FP-3 operating in parallel and then in series with FP-1, and the set operating in parallel with FP-4.  
The stated capacity is based on the maximum supply flow rate that can be provided from the Albert Street supply 
main with the Northwest, Pasqua North and Albert Street Reservoirs half full and one transfer pump operating at the 
North Pumping Station.  The supply flow rate of 118 MLD can be sustained for a limited duration only since the 
Albert Street Reservoir cannot be filled and pumped out of simultaneously.  

The North Pumping Station capacity is achieved at a discharge HGL of 618.3 m with NP-1 operating in series with 
NP-3, and NP-2 operating in series with NP-4 plus both sets of pumps operating in parallel with NP-5 and NP-6.  
The maximum capacity has been established assuming the Northwest and Pasqua Reservoirs are half full.  

The capacity of the North Pumping Station is reduced to 243 MLD when either NP-3 or NP-4 acts as the transfer 
pump to the Farrell Pumping Station.  For the purpose of the pumping capacity analysis, it is assumed that only the 
reduced capacity is available at the North Pumping Station as adequate supply must be maintained to the Farrell 
Pumping Station during peak demand periods. 

The Second Pressure Zone Pumping Station has been designed to provide an initial pumping capacity of up to   
35.4 MLD at a discharge HGL of 632.2 m (TDH of 54 m).  The pumping capacity can be increased to 53.5 MLD in 
the future, as required by demand.  

2.6.1 Existing System Performance with Second Pressure Zone in Operation 

2.6.1.1 Existing System Model Representation 

The existing system model used for this analysis is based on the City’s existing steady state model of the distribution 
system in which the pumping stations are modelled at a fixed discharge HGL with unlimited supply.  In this 
configuration, water demands are supplied from the North, Farrell and Second Pressure Zone Pumping Stations 
only.  This approach is suitable for the instantaneous simulation of the distribution system as in reality, pumps are 
brought online or pump speed is adjusted to maintain a constant discharge pressure.  

The North Pumping Station, Farrell Pumping Station and Second Pressure Zone Pumping Stations are modelled 
with a discharge HGL of  618.3 m (413 kPa at 576.13 m), 617.54 m (427 kPa at 573.94 m) and 632.2 m (545 kPa at  
576.53 m), respectively, for each current day demand scenario.  
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Figure 2.4 shows the fire flow simulation for the existing system MDD conditions with the North, Farrell and Second 
Pressure Zone pumping configurations.  The red nodes are identified as having less than the specified fire flow 
design criteria. 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

Figure 2.4 Existing System MDD Fire Flow Deficiencies for the Southeast 

Analysis of the existing southeast model produces five nodes with a fire flow deficiency greater than 50 L/s.  Of 
these five nodes, four are outside of current City Limits, including a Level 2 demand at Regina Memorial Gardens, 
one is a Level 2 demand on the east side of Windsor Park, one is a 100 mm service in Glencairn Village that could 
potentially be resolved through network looping and one is the service to the Living Hope Church on Arcola Avenue 
which could also potentially be resolved through network looping.   

Many of the model predicted fire flow deficiencies in the system occur at the termination of 150 mm dead end 
watermains that in reality are unlikely to represent hydrant locations.  WaterCAD V8i permits model nodes to be 
designated as hydrant locations; however this level of detail has not been included in the water network model.  The 
City would benefit from including this information into the WaterCAD model to determine if failed nodes are 
representative of actual hydrant locations.  Additionally, it is recommended the City develop a critical building list to 
measure the adequacy of the distribution system to provide the required fire flow rates to key locations. 

For the purpose of analyzing the existing system, the velocity constraint has been disregarded since the watermain 
pressure will be reduced to 20 psi at the discharge location during a fire event regardless of watermain velocity in the 
distribution system.  Further, the watermain velocity constraint is more applicable to new watermain design.  As 
such, the performance of the existing system is stated without the maximum velocity constraint.   
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Careful analysis of the model results is required to ensure the reservoir outflows do not exceed the actual pumping 
capacity at each facility.  The North, Farrell and Second Pressure Zone Pumping Station are modelled with the 
following discharge HGL for each future demand scenario. 

 North Pumping Station – 618.3 m (413 kPa at 576.13 m). 

 Farrell Pumping Station - 617.54 m (427 kPa at 573.94 m). 

 Second Pressure Zone Pumping Station – 632.20 m ( 545 kPa at 576.64 m). 

Supply main flow rates for distribution reservoir filling are not included in the model results.  It was assumed 
reservoir fill rates are limited and the Albert Street Reservoir is supplying in part, the Farrell Pumping Station during 
peak demand conditions. 

Additional model adjustments were completed to improve the accuracy of the future system model scenarios and 
provide a conservative analysis.  Specifically, the City’s planned watermain replacement program as described in the 
following paragraphs. 

The cast iron pipe in the City’s distribution system was generally installed between 1900 and 1950.  The City has 
experienced a higher failure rate with cast iron mains and older mains can also have reduced hydraulic capacity 
compared to newer mains.  The LTWUSU report indicates the City has replaced over 100 km of cast iron 
watermains since 1980.  The City has approximately 15 km of cast iron pipes remaining in the system, 12.5 km of 
which are of diameter greater than 400 mm.   

The LTWUSU report recommends replacement of all large diameter cast iron watermains within a 5 year period.  For 
simplicity in the hydraulic modelling analysis, it has been assumed all cast iron watermains will be replaced with the 
same size PVC pipe (C-value = 130) by the time the Stage 1 growth scenario is achieved.  A 10% reduction in C-
value can be estimated for these mains for the Stage 2 and Stage 3 growth scenario to represent moderately aged 
PVC piping.  

However, during the Second Pressure Zone Hydraulic Study the City preferred not to reduce the C-values to 
account for pipe age.  Therefore, adjustment to C-values to account for pipe age is also not included as part of the 
model adjustments for the future system scenarios for the Southeast Study. 

2.6.2.2 Future Trunk Mains for System Expansion 

The LTWUSU, Individual Sector Studies and the Second Pressure Zone Hydraulic Study was reviewed as a starting 
point for the major trunk mains that are planned for future subdivision development in the City of Regina.  The future 
trunk mains for the northwest, northeast and southwest areas are based on the assumptions made in the Second 
Pressure Zone Hydraulic Study and will not be discussed further in this report. 

The future watermains for the southeast area have been updated and added to the hydraulic network model to 
represent the expansion of the system into the development areas.  Preliminary sizing has been completed based 
on current City design standards, the hydraulic modelling analysis and the work already completed in the Second 
Pressure Zone Hydraulic Study and Second Pressure Zone Preliminary Design Reports.  

The preliminary pipe sizing recommended in the concept reports for Foxtail Grove, Towns, Greens on Gardiner and 
the Creeks, were also used as a starting point.  The exact nature of the subdivision development is subject to 
change and as such, only major water distribution mains (i.e. trunk and feedermains) have been included.  Sufficient 
watermain looping and sizing will be required as development proceeds to provide for adequate fire flow rates and 
pressure during periods of peak demand.  

The future watermains are simulated as PVC with an installed C-value of 130.  All new model pipes and nodes within 
the southeast boundary have been labelled as > P-10000 and > J-10000 for ease of reference.   
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Figure 2.5 Watermains Included in Hydraulic Model for Future Southeast Development Areas 

The existing and future scenarios have been compiled into one model file with active and inactive model elements as 
necessary to facilitate movement and comparison between the scenarios.  Following the inclusion of the future 
watermains, the City’s water network model has a total of 4,186 nodes and 5,824 pipes.  Each of the three upgrade 
alternatives have their own model file. 

2.6.2.3 System Pressure 

The model predicted pressure results, at ground elevation, are summarized in Table 2.19 for each demand condition 
for the Stage 1, Stage 2 and Stage 3 future growth scenarios.  The results indicate there are no concerns with high 
watermain pressures above the City’s design criteria during periods of ADD in the system for the Stage 1 and Stage 
3 scenarios with the three pumping station configurations.  The model predicted four nodes above the allowable 
design criteria for the Stage 2 scenario and same pumping configuration.  The four nodes are located in the 
northwest part of the City as part of the future development north of Ring Road and west of Courtney Street.  The 
pressure at these nodes range from 558 kPa to 566 kPa and have ground elevations between 573 m to 574 m.  The 
lower elevations in this area will likely be developed as part of the primary zone and the higher elevations the 
Second Pressure Zone.  Since there is still a large variability on how this area will develop, the high pressures can 
be controlled by the location of the future zone boundary.    

Diurnal and seasonal demand fluctuations permit periods where system demand is less than the ADD value 
resulting in higher system pressures.  As such, any significant increase in discharge pressure at the pumping 
stations would likely result in watermain pressures exceeding the City’s design criteria during ADD for each future 
growth scenario. 
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Figure 2.6 shows the model simulated pressure at ground elevation during PHD conditions for the Stage 3 growth 
scenario with the North, Farrell and Second Pressure Zone pumping configurations.  Pressure deficiencies are 
identified in red as having a simulated pressure of less than 269.4 kPa. 

 

Figure 2.6 Stage 3 Growth Scenario System Pressure Deficiencies for PHD 

The model is ultimately only as good as the input data and the assumptions made as to the allocation of future 
demands.  However, it is clear from the results of Figure 2.6 the system cannot provide for future demands with only 
the three existing pumping stations supplying the network at the desired discharge HGL.  This is because the model 
predicted head loss too significant to maintain the minimum pressure requirements in the northeast, south and 
southeast area of the City for the future scenarios. 

The operation of the Ross Pumping Station during PHD may eliminate many of the pressure deficiencies in the east 
area of the City.  However, it has been reported the pumping station has not been in operation for several years. 

2.6.2.4 Available Fire Flows 

The steady state model was used to complete a fire flow analysis for the Stage 1, Stage 2 and Stage 3 growth 
scenarios using the existing pumping configurations.  The fire flow targets are outlined in the City’s design criteria 
and the design practice is to consider the available fire flow during MDD conditions in addition to the base demand.  
For the hydraulic modelling analysis, a minimum residual pressure and a minimum zone pressure constraint of 137.9 
kPa (20 psi) at ground elevation has been considered as per the City’s design criteria. 

Keeping with the approach and reasoning noted in Section 2.6.1.3 the velocity constraint has been excluded from 
the fire flow analysis of the future system.  This approach is reasonable for the future system assessment as only 
large diameter feedermains have been included in the model to represent the future growth areas.  A fire flow 
analysis has not been completed for the base Stage 3 growth scenario as ‘static’ MDD pressures are low such that 
the results do not provide any meaningful information. 
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Figure 2.7 Stage 2 Growth Scenario MDD Fire Flow Deficiencies for the Southeast Study Area 

The locations of the nodes not satisfying the City’s design criteria are generally the same as the existing conditions 
discussed previously in this report.  Figure 2.7 identifies additional locations not identified in the existing conditions 
and these areas include the existing commercial development on Tower Road, the new residential Area R1, the 
Creeks and Foxtail Grove. 

The existing commercial development on Tower Road is supplied by a 300 mm diameter watermain along Dewdney 
Avenue.  The Foxtail Grove Concept Report suggests the 300 mm diameter watermain be decommissioned and the 
commercial area will be supplied from the south and likely looped back into Foxtail Grove and eventually the new 
watermains for the Stage 3 growth scenario.  Therefore, it is likely there will not be any fire flow deficiencies in this 
area as the Foxtail development occurs.  Area R1 and the Creeks will need to be designed with adequate looping 
and it is also likely there will not be any fire flow deficiencies in this area as development occurs.   

The remaining fire flow deficiencies are mostly noticed in isolated areas with dead ends, undersized piping, and/or 
piping with inadequate looping.  It is anticipated the City will move towards achieving the fire flows in these areas as 
part of annual system maintenance in the form of watermain replacements and looping as required.  The proposed 
upgrades outline further in this report will also address and improve the fire flow deficiencies. 
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 Construct a new pump station and reservoir in the Northeast to implement a third pressure zone to service 
the area including the Ross Industrial Park.  The Ross Pumping Station can then be decommissioned and 
the 15 ML- 4th Avenue Reservoir expansion is not required with a third pressure zone. 

 Review the feasibility if the third pressure zone could also be extended to include the southeast area. 

 Complete a study on the required reservoir storage for the City.  The study should review the current method 
of determining the required reservoir storage.  Reservoir storage should ideally be based on operational 
considerations including emergency storage, equalization storage, fire flow storage, as well as reservoir 
turnover.  The City may develop a modified or new formula more suitable to the City’s specific needs.  The 
study should also include a review of reservoir turnover rates.  As a starting point, the City should consider a 
minimum daily turnover goal of 30% of the total reservoir volume and a 100% turnover every 72 hours. 

It is clear from the preliminary modelling that system upgrades are required for the northeast, south and southeast 
areas for the Stage 1, Stage 2 and Stage 3 growth scenarios.  The recommendations presented in the previous 
studies were reviewed to ensure consistency when selecting the upgrade alternatives for this study.  The 
recommendations are also reconfirmed in this study for consistency and the following upgrade alternatives were 
selected for review in this report: 

Alternative One     Construct a new pumping station, reservoir and feedermains in the northeast area without 
a third pressure zone.  The pumping station would supplement the North and Farrell 
Pumping Stations within the primary zone. 

Alternative Two    Construct a new pumping station, reservoir and feedermains with a third pressure zone.  
Include both the northeast and southeast areas within the third zone boundary. 

Alternative Three Construct two new smaller pumping stations, reservoirs and feedermains, one for a new 
northeast zone (third zone) and one for a new south and southeast zone (fourth zone). 

2.6.3.1 Alternative One – New Pumping Station and Reservoir without Third Pressure Zone 

Alternative One Model Representation 

Future growth scenarios have been included in the steady state water network model for  Stage 1, Stage 2 and 
Stage 3 and form the basis for the assessment of constructing a new pumping station and reservoir in the northeast 
area without a third pressure zone, referred to as ‘Alternative One’. 

Keeping with the preceding analysis, the North, Farrell, and Second Pressure Zone Pumping Stations are modelled 
at the same fixed discharge HGL with unlimited supply as outlined previously.  

Similar to the baseline model, one model also includes the same assumptions for supply main flow for distribution 
filling, the operation of Albert Street Reservoir, using PVC pipe materials modelling for new pipes, C-values of 130, 
elevation data, future piping and new piping labelled as > P-10000 and > SEJ-10000.  Careful analysis of the model 
results is required to ensure the reservoir outflows do not exceed the actual pumping capacity at each facility. 

Although the pumping stations may require upgrade or replacement in the future, this configuration provides a 
reasonable starting point for the future system analysis.  In this configuration, water demands are supplied from the 
North, Farrell, Second Pressure Zone and new northeast pumping stations only.  The approach is suitable for the 
instantaneous simulation of the system.  In practice, pumps are brought on-line or pump speed is adjusted to 
maintain a constant discharge pressure.  
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 Figure 2.8 Alternate One - Stage 3 Growth Scenario MDD Fire Flow Deficiencies for the Southeast Area 

The model predicts 28 nodes will not meet the fire flow criteria in the southeast for the Stage 3 MDD scenario, 
compared to the 81, 104 and 219 nodes predicted for the MDD scenario for the respective existing, Stage 1 and 
Stage 2 baseline growth scenarios.  The 28 nodes are typically located on dead end mains on the existing piping.   

To reduce the fire flow deficiencies, the City may consider additional loop connections and upsizing the watermains 
during future rehabilitation programs.  One improvement worth mentioning is consideration to provide a looped 
connection for Area “F” into the new Area R2.  Subject to how Area R2 is developed, a loop connection at this 
location will likely improve fire flows for these areas.  The proposed new pumping station also provides 
improvements to the fire flows in the northeast.  However, additional information and investigation is required to 
confirm these results. 

Alternate One Pipe Velocity 

The model predicted pipe velocities have been reviewed for PHD conditions against the City’s maximum permissible 
value of 1.5 m/s for the Stage 1, Stage 2 and Stage 3 growth scenarios with the four pumping stations in operation.  
The results are summarized in Table 2.26.  In general, pipe velocities have been reviewed for the proposed future 
watermains to ensure adequate sizing and for the existing watermains to establish where bottlenecks may exist in 
the system causing significant head loss. 
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Figure 2.9 Alternate One - Stage 3 PHD Pipe Velocity  

There are a total of 20 pipe elements in the model with velocities greater than allowable for Stage 3.  The velocities 
range from 1.51 to 3.15m/s.  The location of the highest velocity is a 747 mm diameter butterfly valve on the main 
City loop and 3 of the 20 pipe elements represent butterfly valves.  The butterfly valves act as restrictions to flow or 
bottlenecks.  As a result, the velocities are higher for these elements.   

Pipe velocity deficiencies are identified in alternate one and not in the baseline analysis due to an increase in flow in 
the main City loop.  The increase in flow is a direct result of installing a new pumping station in the northeast thus the 
flow is increased causing velocity constraints. 

A further review of pumping capacities is discussed in the following section. 
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The system pressure, fire flows, pipe velocity and pumping capacity were also reviewed.  The following key criteria 
were identified in the analysis: 

 The high and low pressure criteria can be achieved for all of the southeast areas identified for development 
in this report and most of the northeast for Stage 3 with a new northeast pumping station.  The higher 
elevation areas in the northeast adjacent to the landfill can also be serviced from the same new northeast 
pumping station.  However, this requires an increase to the HGL in the new northeast pumping station, 
resulting in select high pressure model nodes located in the northeast and southeast.  The new northeast 
pumping station is also necessary to supplement the North and Farrell stations by achieving acceptable 
pressures in the south part of the City. 

 The addition of a new northeast pumping station shows significant reduction to fire flow deficiencies in both 
the southeast and northeast areas of the City at the Stage 1, Stage 2 and Stage 3 growth scenarios. 

 The pipe velocity in a 2,900 m section of City loop is the southeast exceeds the allowable design criteria for 
velocity at Stage 3 with the addition of a new northeast pump station.  Select butterfly valves on the main 
City loop in the southeast act as bottle necks or restrictions in pipe diameter and the velocities at these 
locations are above allowable design criteria.  There is also internal piping in the Foxtail development that 
requires upsizing, when compared to the concept report, in order to service areas C1 and C5. 

 The second pressure zone pumping station was designed to the Stage 2 growth scenario and the pumping 
capacity is therefore, exceeded at Stage 3.  The Stage 3 scenario was introduced subsequent to the design 
of the new pump station for the second pressure zone. 

Alternate One focuses on the upgrades necessary to service the new and existing areas in the southeast for the 
Stage 3 growth scenario.  To determine the staging of the upgrades a comparison was completed between the 
baseline and Alternate One model results.  The staging for this report is divided into the Stage 1, Stage 2 and Stage 
3 growth scenarios as follows. 

Stage 1 Upgrades 

The new pumping station and feedermain upgrades are required at the Stage 1 growth scenario, as significant 
pressure and fire flow deficiencies are noted at Stage 2.  The new reservoir construction should coincide with the 
decommissioning of the Tor Hill Reservoir in order to maintain an acceptable level of storage within the City.  
Therefore, to be consistent with the recommendations in the 2006 LTWUSU report, the construction of the new 
reservoir should also occur at or before Stage 1. 

Maximum pipe velocity in a portion of the main City loop in the southeast begins to exceed the allowable criteria at or 
before Stage 1.  Therefore, twinning or upsizing this watermain may be necessary.    

Alternatively, the operation of the Ross Pumping Station during PHD for the Stage 1 scenario may eliminate many of 
the pressure deficiencies in the east area of the City.  However, beyond Stage 1 a new pumping station and 
reservoir are required.  For consistency with the assumptions from previous reports, a review is recommended to 
determine the effect of the southeast lands when the Ross and Farrell pumping stations are decommissioned and a 
new pump station is constructed next to the 4th Avenue Reservoir. 
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Stage 2 and Stage 3 Upgrades 

The new pumping station will be designed with the ability to add or increase the pumping capacity to accommodate 
for the Stage 2 and Stage 3 scenarios, or at a minimum, designed for future expansion.  Therefore, upgrades to the 
new northeast pumping station will likely occur at the Stage 2 and Stage 3 growth scenarios. 

This report assumes the North, Farrell and second pressure zone pumping stations maintain the existing HGL and 
capacity for each of the future growth scenarios.  Therefore, a discussion on upgrading these pumping stations is not 
included as part of this report.  However, the Second Pressure Zone Preliminary Design report indicates the 
pumping station was designed up to Stage 2 and the model predicts the capacity is exceeded at Stage 3.  Therefore, 
in order to be consistent with the assumptions from the Second Pressure Zone Preliminary Design Report, the 
upgrade planned for Stage 2should be revisited to include Stage 3. 

In summary the addition of a new northeast pumping station without a third pressure zone provides significant 
improvement to pressures and fire flows at the Stage 1, Stage 2 and Stage 3 growth scenarios.  However, the model 
predicts the additional flow supplied by the new northeast pumping station is high enough that the velocities in the 
main City loop within the southeast area are greater than the allowable criteria.  This suggests that upsizing or 
twinning a portion of the main City loop will decrease pipe velocities below the allowable criteria.  The findings 
should be verified through preliminary design and additional investigation. 

2.6.3.1 Alternative Two – New Pumping Station and Reservoir with Third Pressure Zone 

Alternative Two Future System Model Representation 

Future growth scenarios have been included in the steady state water network model for Stage 1, Stage 2 and Stage 
3 and form the basis for the assessment of constructing a new pumping station and reservoir in the northeast with 
the inclusion of a third pressure zone, referred to as ‘Alternative Two’. 

Similar to Alternative One, the ground elevation at the new northeast pumping station is 588.0 m as shown on the 
City contour.  The HGL used in the model for the new pumping station is 630.17 m (414 kPa at 588.00).  The 
remaining model assumptions for Alternate One and Two are the same with the exception of a third pressure zone 
boundary developed as part of the Alternate Two analysis.  The two preliminary pressure zone boundaries are 
shown in Figure 2.10 and were selected for a cursory review.  The cursory review indicated there are additional 
upgrades to existing and future pipe sizing for Option Two when compared to Option One.  Therefore, for the 
purposes of this report only Option One will be reviewed in detail and additional preliminary zone boundary design is 
still required.  
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Figure 2.12 Alternative Two Stage 3 Growth Scenario MDD Fire Flow Deficiencies for the Southeast with 
Boundary Option One 

The model predicts 19 nodes will not meet the fire flow criteria in the southeast for the Stage 3 MDD scenario, 
compared to the 81, 104 and 219 nodes predicted for the MDD scenario for the respective existing, Stage 1 and 
Stage 2 baseline populations.  There are 11 out of the 19 nodes located outside of the third pressure zone boundary 
but within the limits of the southeast study area.  Similar to Alternate One, looping the piping between Area F and 
Area R2 will improve fire flows for the 7 nodes outside of the zone boundary.  The remaining 8 nodes inside the zone 
boundary are typically on dead end mains on the existing piping and require additional looping or upsizing during 
future rehabilitation programs.  
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Figure 2.13 Alternate Two Stage 3 PHD Pipe Velocity with Boundary Option One 

Alternate Two Pumping Capacity with Boundary Option One 

The flow supplied from each of the pumping stations was reviewed using the steady state model during PHD 
conditions for the Stage 1, Stage 2 and Stage 3 scenarios for Alternate Two.  Distribution pumps are typically sized 
to handle peak hourly flow rates.  As indicated previously, supply main flow rates for distribution reservoir filling are 
not included in the model results.  

Table 2.34 summarizes the model predicted pumping station outflows during PHD conditions in the distribution 
system for each future scenarios based on three pressure zones. 
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Similar to Alternate One, the new northeast pumping station and reservoir is located in the northeast area of the City 
off Fleet Street.  This location was selected to utilize the Tor Hill supply main for filling the new reservoir once the Tor 
Hill Reservoir is decommissioned.  However, an additional study is recommended to confirm this location. 

Multiple pressure zones with pumping stations and reservoirs also offer the advantage for the City system in the 
event there is a second fire in a separate pressure zone, provided there is enough available water storage.  
However, the system may not be capable of handling more than one fire within the same pressure zone. 

Similar to Alternate One, the new reservoir size is 37 ML.  The new reservoir is sized to replace both the Tor Hill 
Reservoir and the need for the 4th Avenue Reservoir expansion as recommended by the 2006 LTWUSU report.  An 
additional study is recommended to determine the allowable reservoir storage requirements and reservoir operations 
for the entire City. 

Two new feedermains are required including, a new 400 mm and a new 1,200 mm diameter feedermain extending 
from the new pumping station to the Ross Industrial Park and the north side of Glencairn Village, respectively.  
Twinning the 1,200 mm feedermain for 900 mm and 600 mm diameter mains is also feasible.  The preliminary 
watermain sizing for the southeast was completed based on the City’s maximum permissible pipe velocity criteria 
and the information provided in the individual concept reports.  However, additional detailed design is recommended 
to confirm the findings of this report. 

Zone boundary Option One requires 13 isolation locations to separate the third zone from the rest of the City.  In the 
model, the isolation locations are simulated by closing the 13 pipes along the third zone boundary.  Boundary Option 
One was selected for the Alternate Two analysis because of less piping upgrades required.  However, additional 
preliminary design is required to confirm the findings of this report. 

The third zone boundary Option One separates the Creeks and Area R1.  To service Area R1 at the proposed Stage 
2 growth scenario a 2,300 m long feedermain is required extending from the main City loop to Area R1.  A loop 
connection is also suggested from the feedermain into Area F. 

The system pressure, fire flows, pipe velocity and pumping capacity were reviewed and the following key criteria 
were identified in the analysis: 

 There are two nodes in the Creeks with pressures greater than allowable within the third zone boundary for 
the ADD for Stage 3.  The high pressure nodes are located in the lower elevation area on a future watermain 
connecting the Creeks and Area C2 and may not be a concern depending on how C2 is developed.  The 
balance of the nodes within the third pressure zone meets the allowable high and low pressure criteria for 
the Stage 3 growth scenario.  

 The nodes outside of the third pressure zone but within the southeast study area of this report do not meet 
the minimum allowable pressure criteria for the Stage 3PHD scenario.  The model also predicts the nodes in 
the south part of the City will have low pressure concerns caused by closing pipes in the model to simulate a 
third pressure zone.  As a result, the North and Farrell pumping stations require upgrades.  Since this report 
assumes no upgrades to the North or Farrell pumping stations for each of the future scenarios it will not be 
reviewed in detail as part of this report and additional study is recommended.   

 As part of a value added analysis, the higher elevation areas in the northeast adjacent to the landfill were 
reviewed to determine if the third pressure zone boundary Option One can service these areas, as proposed 
in the Second Pressure Zone Pre-design Report.  The results of the analysis indicate an increase in the 
HGL of the new pumping station is required to service the higher elevation areas.  However, the increase in 
HGL causes high pressure deficiencies for a substantial number of lower elevations nodes within the third 
pressure zone.  Therefore consideration for pressure reduction for the lower elevation areas or revaluation 
of the third zone boundary should be considered.  Additional discussion on revising the third zone boundary 
is included as part of the Alternate Three review.   
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 The addition of a new northeast pumping station shows significant reduction to fire flow deficiencies for the 
nodes within third pressure zone for the Stage 3 MDD scenario, compared to the baseline model.  Looping 
the piping between Area F and Area R2 will improve fire flows for the southeast nodes outside of the third 
zone boundary.  A review of the fire flow in the northeast is required.   

 The pipe velocity in a 2,200 m section of City loop in the southeast exceeds the allowable design criteria for 
velocity at Stage 3.  There is also approximately 1,200 meters of 300 mm or less diameter watermain piping 
in various locations with velocities greater than 1.5 m/s at Stage 3.  Select butterfly valves on the main City 
loop in the southeast act as bottle necks or restrictions in pipe diameter and the velocities at these locations 
are above allowable design criteria.  The piping for the Institutional area requires upsizing from the Alternate 
One estimate of 400 mm to 600 mm for Alternate Two. 

 Similar to Alternative One, the second pressure zone pumping station was designed to the Stage 2 growth 
scenario and the pumping capacity is therefore exceeded at Stage 3.  The pumping capacity for the new 
northeast pumping station is approximately half of what is required for Alternate One.   

The analysis for Alternate Two focuses on the upgrades necessary to service the new and existing areas in the 
southeast for the Stage 3 growth scenario.  To determine the staging of the upgrades a comparison was completed 
between the baseline and alternate two model results.  The staging for this report is divided into the Stage 1, Stage 2 
and Stage 3 growth scenarios as follows. 

Stage 1 Upgrades 

Similar to Alternate One, the implementation of a third pressure zone pumping station and feedermain upgrades are 
required at the Stage 1 growth scenario, as significant pressure and fire flow deficiencies are identified at Stage 2.  
The construction of the new reservoir should also occur at or before Stage 1 and coincide with the decommissioning 
of the Tor Hill Reservoir. 

The 13 third zone isolation locations are required in conjunction with the new pumping station and therefore 
necessary at the Stage 1growth scenario. 

Alternatively similar to Alternative One, the operation of the Ross Pumping Station during PHD for the Stage 1 
scenario may eliminate many of the pressure deficiencies in the east area of the City.  However, beyond the Stage 1 
population a new pumping station and reservoir is likely required. 

As discussed previous the 2006 LTWUSU report generally represents the Stage 1 growth scenario.  Therefore, as 
recommended by the 2006 LTWUSU report, the Farrell pumping station should be decommissioned and a new 
pumping station constructed adjacent to the 4th Avenue Reservoir.  If the City selects to proceed with this 
recommendation, then an additional study should be completed to further refine the boundary of the third pressure 
zone reviewed as part of this report. 

Stage 2 and Stage 3 Upgrades 

The new northeast pumping station shall be designed at Stage 1 with future expansion anticipated at the Stage 2 
and Stage 3 scenarios.  This report assumes the North, Farrell and second pressure zone pumping stations maintain 
the existing HGL and capacity for each of the future growth scenarios.  Therefore, a discussion on upgrading these 
pumping stations is not included as part of this alternative.   

The model indicates the third pressure zone is capable of achieving the allowable system pressures at the Stage 2 
PHD, with the exception of 32 nodes.  The 32 nodes are located in the south part of the City and Area F with 
pressures ranging from 256.3 kPa to 269.3 kPa.  The model predicts three pressure zones are not capable of 
providing the desired level of City wide service at Stage 3. 
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In summary, implementation of a new third pressure zone, pumping station, reservoir and feedermains provides 
significant improvement to pressures and fire flows up to the Stage 2 growth scenario compared to the baseline 
analysis.  The model predicts the velocities in the main City loop within the southeast, are greater than allowable.  
However, the addition of a third pressure zone shows improvement to the same pipe velocities when compared to 
Alternate One, suggesting less twinning or upsizing is required for the main City loop.  Additional preliminary design 
and investigation is required to verify the findings of this alternative. 

A fourth pressure zone review is included as part of the Alternate Three analysis. 

2.6.3.2 Alternative Three – Two New Pumping Stations and Reservoirs with Four Pressure Zones 

Alternate Three System Model Representation 

Future growth scenarios have been included in the steady state water network model for Stage 1, Stage 2 and Stage 
3 and form the basis for the assessment of constructing a new pumping station and reservoir in the northeast area 
and a new pumping station and reservoir in the southeast to simulate four pressure zones, referred to as ‘Alternate 
Three’. 

Similar to Alternative One and Two, the new northeast pumping station and reservoir is located off Fleet Street.  The 
location was selected to utilize the existing Tor Hill Supply line for the proposed reservoir.  The ground elevation at 
the new northeast pumping station is 588.0 m as shown on the City contour.  The HGL used in the model for the 
new northeast pumping station is 630.17 m (414 kPa at 588.0 m). 

The new southeast pumping station and reservoir for the fourth zone is located off Ring Road and Assiniboine 
Avenue near the Canada Games Athletic Complex.  This location was selected for the analysis because of the 
ground elevation and proximity to the primary zone main City loop.  The ground elevation is suitable to service the 
fourth zone and the new reservoir can be supplied from a new feedermain connecting to the primary zone main City 
loop on South Albert Street.  The HGL used in the model for the fourth zone southeast pumping station is 625.0 m 
(470 kPa at 577.0 m). 

Alternate locations for a new southeast pumping station and reservoir were reviewed including Victoria East and 
Tower Road as well as Highway 33 and Tower Road.  These alternate locations will also provide the desired level of 
service; however, water supply to the new reservoir at these locations is more challenging when compared to Ring 
Road and Assiniboine Avenue.  Locating the new pumping station and reservoir near the future southeast 
Institutional lands is also a viable option.   Additional review is recommended to determine the location for a new 
pumping station and reservoir within the fourth zone.  

The remaining model assumptions for Alternate One, Two and Three are the same with the exception of the third 
and fourth zone boundary options. Two preliminary pressure zone boundaries were reviewed as shown in        
Figure 2.14.   

Two boundary options for the fourth zone boundary were reviewed based on the pumping configurations assumed 
for Alternate Three.  The preliminary results for Option 1 indicate there are multiple PHD pressure deficiencies in the 
south part of the City for portions of Albert Park and Parliament at Stage 2.  Albert Park and Parliament areas also 
showed pressure deficiencies as part of the Alternate Two analysis, indicating the North and Farrell pumping station 
cannot meet demands for these alternatives.  Therefore, the fourth zone boundary Option 2 was created to include 
the Parliament and Albert Park areas.  From a high level review, Option 2 improves the pressures in Parliament and 
Albert Park and this boundary was then selected for further review as part of this alternative.  Additional preliminary 
design is required to verify the findings of this report. 
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Figure 2.15 Alternate Three Stage 3 System Pressure Deficiencies for PHD with Boundary Option Two 

The results of Figure 2.15 indicate there are no pressure deficiencies for the nodes within the third and fourth 
pressure zone boundary for Alternative Three.  Therefore, the implementation of four pressure zones is feasible to 
meet the City’s development needs in the southeast and also provide improvements to the northeast and south 
portions of the City.   

Similar to Alternative One and Two, as part of a value added analysis the areas adjacent to the landfill were 
evaluated to determine if the new northeast pump station supplying the third pressure zone can provide service to 
these high elevation areas (605.0 m) in the northeast as recommended in the Second Pressure Zone Pre-design 
Report.  

In order to service the higher elevation areas, the HGL selected for the pumping station needs to increase to 640.7 
m (i.e. 517 kPa at 588.00 ground elevation).  At the higher HGL, the model predicts 284 nodes within the third 
pressure zone boundary have pressures greater than allowable for Stage 3 at ADD.  The highest predicted pressure 
is in the northeast at 630.4 kPa for the ADD.  The number of deficient nodes drops to 247 and 71 respectively for the 
Stage 3 MDD and PHD scenarios. 

Alternate Three Available Fire Flow with Boundary Option Two 

The steady state model was used to complete a fire flow analysis for the Stage 1, Stage 2 and Stage 3 growth 
scenarios with the four pressure zone pumping configurations.  The fire flow targets are the same as outlined by 
Alternate One and Two. 
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Figure 2.16 Alternative Three Stage 3 Scenario MDD Fire Flow Deficiencies for the Southeast with Boundary 
Option Two 

The model predicts 24 nodes will not meet the fire flow criteria in the southeast for the Stage 3 MDD scenario, 
compared to the 81, 104 and 219 nodes predicted for the MDD scenario for the respective existing, Stage 1 and 
Stage 2 baseline growth scenarios.  There are 20 nodes within the fourth zone that do not satisfy fire flow criteria 
and 7 of 20 were created by closing pipes to simulate the isolation boundary.  The remaining 4 of 24 nodes not 
meeting design criteria are located in the third zone. 

Similar to Alternate One and Two, looping the piping between Area F and Area R2 will improve fire flows for the 
fourth zone.   
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Figure 2.17  Alternate Three Stage 3 PHD Pipe Velocity with Boundary Option Two 

Alternate Three Pumping Capacity with Boundary Option Two 

The flow supplied from each of the pumping stations was reviewed using the steady state model during PHD 
conditions for the Stage 1, Stage 2 and Stage 3 scenarios for Alternate Three.  Distribution pumps are typically sized 
to handle peak hourly flow rates.  As indicated previously, supply main flow rates for distribution reservoir filling are 
not included in the model results.  

Table 2.40 summarizes the model predicted pumping station outflows during PHD conditions in the distribution 
system for each future scenarios based on four pressure zones. 
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Similar to Alternate Two, the new northeast pumping station supplies water for the third pressure zone.  The North, 
Farrell and second pressure zone pumping station configurations remain unchanged and supply the primary and 
second pressure zones.  A new southeast pumping station, reservoir and feedermains are proposed to supply a 
fourth pressure zone and the overall assumption for Alternative Three, is the City operates on four pressure zones. 

The new northeast pumping station is located east of Fleet Street at the same location assumed for Alternate One 
and Two.  For the purposes of this review, the new southeast pumping station and reservoir is located near Ring 
Road and Assiniboine Drive.  This location was selected because of the ground elevation and proximity to the 
primary zone main City loop.  Another location with similar ground elevation and closer to the primary zone main City 
loop is the future Institutional lands in the southeast.  However, additional investigation to locate the two new 
pumping stations is required and not included as part of this study. 

Similar to Alternate Two, multiple pressure zones with pumping stations and reservoirs also offer the advantage for 
the City system in the event there is a second fire in a separate pressure zone, provided there is enough available 
water storage.  However, the system may not be capable of handling more than one fire within the same pressure 
zone. 

The new northeast and southeast reservoirs are generally sized at 20 ML each.  The new reservoirs are sized to 
replace both the Tor Hill Reservoir and the need for the 4th Avenue Reservoir expansion as recommended by the 
2006 LTWUSU report.  An additional study is recommended to determine the allowable reservoir storage 
requirements and reservoir operations for the entire City. 

The new feedermains required for Alternative Three are as follows: 

 Third Zone – 600 mm diameter feedermain from the new northeast pumping station to the Ross Industrial 
Park and another 750 mm diameter feedermain from the new northeast pumping station to the 895 mm 
diameter main City loop. 

 Fourth Zone – 1200 mm diameter feedermain from the new southeast pumping station to the main City loop 
and a 600 mm diameter water supply main from the primary zone main City loop to the new southeast 
reservoir. 

The preliminary watermain sizing for the southeast was completed based on the City’s maximum permissible pipe 
velocity criteria and the information provided in the individual concept reports.  The 600 mm diameter water supply 
line for the new southeast reservoir requires additional review to confirm the findings of this report. 

The third and fourth zone boundary requires 24 isolation locations for this alternative.  In the model the isolation 
locations are simulated by closing the 24 pipes along the third and fourth zone boundary.  Two of the 24 pipes are 
located on future piping and the balance on existing piping.  Therefore, the future piping can be designed to 
eliminate two of the isolation locations based on how the zone boundaries are selected.  However, additional 
preliminary design is required to confirm the findings of this report. 

The system pressure, fire flows, pipe velocity and pumping capacity were reviewed and the following key criteria 
were identified in the analysis: 

 The implementation of four pressure zones is feasible to meet the City’s development needs in the 
southeast and also provide improvements to the northeast and south portions of the City.  Additional 
preliminary design is required to confirm the findings of this analysis. 

 As part of a value added analysis, the higher elevation areas in the northeast adjacent to the landfill were 
reviewed to determine if the Alternate Three - third pressure zone boundary can service these areas, as 
proposed in the Second Pressure Zone Pre-design Report.  The increase in HGL necessary to service the 
higher elevations causes high pressure deficiencies within the third zone at the future ADD scenarios.  
Consideration for a pressure reducing chamber, separate pumps and feedermain or revision of the third 
zone boundary to a higher elevation can be considered if these lands are to be serviced in the future.  
Additional preliminary design is required. 
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 The addition of a new northeast and southeast pumping station shows significant reduction to fire flow 
deficiencies for the nodes within third and fourth pressure zone for the Stage 3 MDD scenario when 
compared with the baseline model review.  Looping the piping between Area F and Area R2 will also 
improve fire flows within the fourth zone.  Additional review on fire flows is required for the lands outside the 
scope of the southeast study area, including the northeast and south portions of the City within the third and 
fourth zone boundaries. 

 There are seven pipe velocities exceeding the allowable design criteria at the Stage 3 PHD.  The 
deficiencies are located on existing piping in the third zone and no velocity concerns were noted within the 
fourth zone. 

 Similar to Alternative One and Two, the second pressure zone pumping station was designed to the Stage 2 
growth scenario and the pumping capacity is therefore exceeded at Stage 3.  The addition of two new 
pumping stations and four pressure zones increase the available pumping capacity of the North and Farrell 
pumping stations when compared to alternate Two. 

The analysis for Alternate Three focuses on the upgrades necessary to service the new and existing areas in the 
southeast for the Stage 3 growth scenario.  The following review was completed to determine staging of the various 
upgrades. 

Stage 1 

The model results indicate the third and fourth zone need to be isolated simultaneously at or before Stage 1 because 
there are additional pressure and fire flow deficiencies identified if only one of the zones is implemented.  The 
reason the deficiencies occur in this alternative and not alternative two is because the isolation locations for this 
alternative do not allow for adequate looping for the fourth zone area.  Therefore, both new pumping stations, 
reservoirs, feedermains and isolation locations are all required near the Stage 1 growth scenario.   

Alternatively, the operation of the Ross Pumping Station during PHD for the Stage 1 scenario may eliminate many of 
the pressure deficiencies in the third zone and a new northeast pumping station is not required.  However, upgrades 
to Ross are likely required beyond Stage 1 and additional investigation is required to confirm if the Ross Station can 
be used instead of a new northeast pumping station. 

Similar to Alternative Two, the zone boundaries required additional review if the Farrell Station is decommissioned 
and a new pumping station constructed adjacent to the 4th Avenue Reservoir. 

Stage 2 and Stage 3 Upgrades 

The new northeast and southeast pumping stations shall be designed at the Stage 1with future expansion 
anticipated at the Stage 2 and Stage 3 scenarios.  This report assumes the North, Farrell and second pressure zone 
pumping stations maintain the existing HGL and capacity for each of the future growth scenarios.  Therefore, a 
discussion on upgrading these pumping stations is not included as part of this alternative.   

In summary the implementation of two new pressure zones, pumping stations, reservoirs and feedermains provides 
significant improvement to pressures and fire flows up to the Stage 3 growth scenario within the northeast, southeast 
and south portions of the City.  The model predicted velocities also show improvement when compared to Alternate 
One and Two.  The implementation of the third and fourth zone needs to occur simultaneously during Stage 1  in 
order to meet the allowable design criteria and the two new pumping stations free up capacity at both the North and 
Farrell pumping stations.  Additional investigation is required to confirm the zone boundaries, pumping station and 
reservoir locations as well as reviewing if the Ross pumping station can be used as a short term measure to improve 
pressures in the east part of the City. 
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2.6.4 Cost Estimates 

In this section, class ‘D’ cost estimates are identified for the future Stage 1, Stage 2 and Stage 3 growth scenarios 
for each of the three upgrade alternatives analysed for the southeast lands.  The focus will be on the upgrades 
necessary to provide water service up to the proposed developments including: 

 Pumping stations. 

 Reservoirs. 

 Feedermains. 

 Zone boundary isolation locations.  

The analysis does not include costs for internal piping and upgrades within the proposed developments. 

A range of cost options has been considered to accommodate development in the Southeast as summarized in 
Tables 2.41, 2.42, 2.43, 2.44, and 2.45 for the respective Stage 1, Stage 2 and Stage 3 growth scenarios.  
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3. Wastewater Servicing 
3.1 Existing Wastewater Collection System 

The major components of the City of Regina’s (the City’s) wastewater collection system are depicted in Figure 3.1 
below.  The Southeast Study is directly serviced by the Arcola, 15th Avenue and Wascana trunks, and indirectly by 
the South and Interconnecting trunks.  All of the major trunk sewers, including the South and Wascana trunks, 
interconnect near the McCarthy Boulevard Pumping Station (MBPS).  The MBPS conveys all of the wastewater 
collected within the City to the Wastewater Treatment Plant (WWTP) via two 1,050 mm (42”) diameter mains. 

Figure 3.1 City of Regina Wastewater Collection System 

As shown in Figure 3.2, the Southeast Study area is located in the uppermost region of the lands served by the 15th 
Avenue and Arcola trunks.  The majority of the Southeast Study area is comprised of residential development but 
also includes significant commercial development along Victoria Avenue as well as the Saskatchewan Institute of 
Applied Science and Technology (SIAST) Wascana Campus.   

The primary subtrunks, which serve the Southeast Study area are also shown in Figure 3.2.  The northern portion is 
served by the 12th Avenue subtrunk which ultimately connects to the 15th Avenue Trunk at MacKay Street.  The 
eastern areas are served by the Prince of Wales subtrunk which flows north to south and discharges into the Arcola 
Trunk.  The residential areas between Wascana Creek and Arcola Avenue are served by a short subtrunk along 
Wascana Gate, Wascana Circle and Wascana Glen.  The Wascana Country Club and SIAST are served by lift 
stations and forcemains which ultimately discharge into the South Trunk system west of Ring Road (connection at 
Deergrove Crescent). 
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Figure 3.2 Major Trunks in the Southeast Study 

3.2 Design Basis for Flow Generation 

The wastewater collection system had been previously analyzed using the HYDRA model (“City of Regina Study of 
the Wastewater Collection System, January 2004”).  The existing system assessment for the Southeast Study was 
carried out using Innovyze’s InfoWorks CS model which was primarily constructed from the previous HYDRA model 
network.   

In the model, wastewater flow is broken into three primary components: 

1) Base Sanitary Flow (BSF). 

2) Groundwater Induced Infiltration (GWI). 

3) Stormwater Induced Inflow (SWI). 

The base sanitary flow in the model is derived from an equivalent population and a per capita contribution.  As per 
the City’s Development Standards, base system flows are estimated on a per capita basis for residential 
development using a rate of 225 litres per capita per day (Lpcd).  For commercial and industrial developments, a 
slightly higher per capita rate of 285 Lpcd was used. 

The BSF varies according to the diurnal pattern applied to the sanitary flow.  Four diurnal patterns are defined in the 
model; one typical of residential loads, one for commercial loads with a midday peak, one for institutional or service-
commercial with a morning peak, and one to represent heavy industrial use with a midday peak. 
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The wet weather flow component, which includes the combined contribution of GWI and SWI, was derived from a 
rainfall-runoff relationship.  The range of GWI used in the HYDRA model for the 2004 Wastewater Collection System 
Study is shown in Figure 3.3.   

 
 

 
Figure 3.3 GWI in the 2004 HYDRA Model 

The SWI component contributes the bulk of peak wastewater flows.  In the wastewater collection system, which was 
imported from the HYDRA Model, SWI was modelled by assigning a percent impervious value to each catchment 
from a low of around 1% in newer development areas of the City to 13% in the downtown core as shown in       
Figure 3.4.  Runoff from these surfaces was modelled using SWMM routing with a catchment slope of 3%, a surface 
roughness of 0.025 (Manning’s n) and 1 mm of depression storage. 

In future development areas the wet weather flow components (GWI and SWI) were added on an area basis at a 
rate of 31,100 L/ha/day.  This rate is conservative since it assumes that weeping tiles are directly connected to the 
wastewater system.  The GWI component was added to the InfoWorks CS Model as a constant base flow of 
6,200 L/ha/day.  This value is the average of the GWI values used in the 2004 HYDRA Model as summarized in 
Figure 3.3.  The remaining rainfall dependent extraneous flow of 24,900 L/ha/day (31,100 less 6,200) represents the 
SWI to the wastewater system.  This inflow was applied to new development areas using the RTK unit hydrograph 
method in the InfoWorks CS Model. 
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The 2004 Wastewater Study4 indicated that the HYDRA Model was well calibrated for the BSF and GWI flow 
components plus the 5 year SWI.  Since the wastewater collection system is for the most part operating in a non-
surcharged condition in response to a 5 year design rainstorm event (i.e. conditions which the HYDRA Model could 
be expected to reasonably represent), there is a level of confidence in these results.   Beyond a 5 year rainfall event, 
the system begins to surcharge and flow calibration becomes more difficult using the HYDRA Model.  Direct 
comparisons between the results of the HYDRA Model and of the InfoWorks CS Model are substantially more 
difficult for levels of SWI greater than the 5 year level. 

While looking at events more severe than the 5 year level of SWI the results need to be considered with some 
degree of caution.  The present model is sufficient from a planning perspective to establish where capacity exists 
and where it does not based on extrapolating the observed system response from lesser events to more intense 
rainfall events. 

3.3 Existing Level of Service 

The performance of the existing wastewater system in the Southeast Study was reviewed.  The sewer profile in   
Figure 3.5 shows predicted water levels for the Wascana / 15th Avenue / Arcola Trunk from Woodland Grove to the 
McCarthy Boulevard Pumping Station (MBPS) for the 25 year, 3 hour design rainfall event.  There appears to be 
some hydraulic capacity remaining in the upper portion of the trunk along 15th Avenue and Arcola Avenue.  
However, under these conditions the Wascana Trunk, i.e. the section located downstream of the Interconnector, is 
already surcharged. 

                                                   
4 Cochrane Engineering Ltd., 2004.  “City of Regina – Study of Wastewater Collection System.”  January 2004. 
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Figure 3.5  Hydraulic Profile along Wascana/15th Avenue/Arcola Trunk in Response to 25 Year Design Event 

The Interconnector provides some relief to the Wascana Trunk by transferring flow to the South Trunk as illustrated 
in Figure 3.6.  In addition, an overflow from the Wascana Trunk to the storm system (and ultimately to Wascana 
Creek) has been provided at Garnet Street as shown in Figure 3.7.  An overflow is generated when levels in the 
Wascana Trunk at Garnet Street exceeds 569.27 m. 
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Figure 3.6 Hydraulic Profile along the Interconnector Trunk 

 

Figure 3.7 Garnet Street Overflow 

Under existing conditions, there are two local areas within the Southeast Study which appear to be at some risk of 
basement flooding in response to the 25 year design event.  The first is within the 12th Avenue catchment which is 
shown in Figure 3.8 and which consists of the area north of Victoria Avenue up to the CPR Mainline. 
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Figure 3.8 12th Avenue Catchment 

The collection system in this area appears to be fairly heavily surcharged due to insufficient capacity along the 12th 
Avenue subtrunk as illustrated in Figure 3.9.  There also appears to be some questionable sewer diameter data 
which should be verified.  For example, on 12th Avenue there is a 400 m section of 525 mm diameter sewer 
downstream of a section of 675 mm diameter sewer.  Also, within the section of 675 mm sewer there appears to be 
a segment of 600 mm diameter sewer.  Generally speaking, this subtrunk appears to be undersized from its 
connection at the 15th Avenue Trunk to its Ring Road crossing.  
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Figure 3.9 Hydraulic Profile along 12th Avenue Subtrunk 

In the service area for the Glencairn Lift Station, which is also located within the 12th Avenue catchment, the model 
indicates there is a risk of basement flooding at a few nodes.  These are primarily the result of a large railway 
subcatchment (10 ha) contributing to the upper portion of this local system but may also be partly due to backwater 
upstream of the lift station as shown in Figure 3.10.  The catchment configuration and overall lift station capacity and 
performance should be verified to confirm the model is representative of actual conditions. 
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Figure 3.10 Large Contributing Area and Hydraulic Profile Upstream of Glencairn Lift Station 
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Based on the following considerations, detention storage was the option considered for servicing only Stage 1 in the 
Southeast: 

 Storage facility currently constructed within the Creeks was designed for potential future expansion from 
1,000 to 5,000 m3 to accommodate future development approximately equivalent to Stage 1. 

 Storage is a convenient and cost-effective short term servicing approach for servicing Stage 1 but not a long 
term solution for sustained growth. 

 Other servicing alternatives such as conveyance upgrades, bypass lift station and forcemain, or new 
Southeast wastewater treatment plant are more difficult to justify for servicing Stage 1 alone.  However, 
these long term solutions, which were considered for Stage 2 and described in greater detail later in Section 
3.6, could be advanced for Stage 1. 

In the hydraulic model, the lift station at the Creeks was configured with three pumps (Flygt NT 3202 HT pumps with 
278 mm impellers) each with a capacity of approximately 150 L/s which can discharge either to the Arcola Trunk 
near Hazel Grove via a 1,600 m long 500 mm diameter forcemain or to the adjacent 5,000 m3 sanitary storage tank.  
The operation of the lift station was simulated in InfoWorks CS using the real time control (RTC) facility.  The level in 
the Arcola Trunk at the monitoring point at Lacon Street was used to control opening and closing of gates on the 
forcemain and storage tank.  When levels at Lacon Street were below the set point of 570.85 m flow was directed to 
the Arcola Trunk.  This level corresponds to the 1,200 mm (48”) diameter trunk being approximately 70% full at the 
monitoring point.  When the level in the trunk exceeded the set point, flow was directed to the storage tank.  Once 
the level dropped below the set point, the lift station discharge was once again directed to the Arcola Trunk and the 
tank was allowed to drain into the wet well of the lift station.  Using the set point of 570.85 m, approximately 3,500 m3 
of the available storage is utilized in response to the 25 year design event.  The volume of storage utilized is quite 
sensitive to the set point; increasing the set point to 571.1 m at the Lacon Street monitoring location (trunk 90% full) 
reduces the volume of storage utilized to only about 1,500 m3.  The servicing concept is shown in Figure 3.14. 

 
Figure 3.14 Servicing of Stage 1 Development in the Southeast 
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Figure 3.15 HGL along Wascana/15th/Arcola in Response to 25 Year Design Event (Stage 1 vs. Existing) 

Development in all areas of the City generally increases peak water levels at the bottom end of the regional system 
which primarily impacts the southern areas, particularly in the vicinity of Wascana Creek where ground elevations 
are depressed relative to the remainder of the City.  This is evident in Figure 3.15, which shows the hydraulic 
profiles along the Wascana/15th Avenue/Arcola trunks.  It appears that some hydraulic capacity still remains in the 
upper portions of this trunk system.  However, tapping into this apparent capacity could further exacerbate 
conditions downstream.  A further indication of increased levels in the lower portion of the Wascana Trunk is that a 
larger overflow is generated at Garnet Street under Stage 1 development conditions in response to the 25 year 
design storm.  
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3.6.2 Servicing Alternatives for the Southeast 

In Stage 2 of the Southeast, there are three separate areas each requiring their own servicing concept.  These areas 
correspond to Areas 2, 3 and 4 from the City of Regina 2010 Southeast Study Plan6 as shown in Figure 3.13.  
Based on Figure 1.2, Area 2 represents Foxtail Grove, Area 3 represents the north half of The Towns, commercial 
Area C1 and Residential Area R3 and Area 4 represents Residential Area R1. 

Four separate servicing alternatives were examined for Stage 2 development in the Southeast: 

1) Provision of additional detention storage. 

2) Increase in conveyance capacity within the existing system. 

3) Provision of lift station and forcemain to bypass around the city. 

4) Provision of a separate treatment facility. 

The impact of the fourth option would be flows from new developments in the Southeast would not enter the existing 
collection system and therefore, not be directed to the site of the existing treatment facility.  Flows would be collected 
and treated in the southeast and the treated effluent returned to Wascana Creek.  This servicing option was 
considered in the 1997 SE Sector Domestic Capacity Study completed by Reid Crowther and in the 2004 Study of 
the Wastewater Collection System completed by Cochrane Engineering. 

3.6.2.1 Detention Storage Servicing Option 

Foxtail Grove 

The approximate boundaries of Foxtail Grove are the CPR mainline to the north, the future bypass to the east, a line 
approximately 500 m north and parallel to Victoria Avenue to the south, and Prince of Wales Drive to the west. 

The wastewater collection system servicing this area drains by gravity to the existing 525 mm (21”) diameter stub 
located just north of the intersection of Dewdney Avenue and Prince of Wales Drive via an actuated gate.  In the 
hydraulic model the position of the gate was controlled using the level at the Lacon Street monitoring point on the 
Arcola Trunk.  The gate was normally kept open but when the level at the Lacon Street monitoring location exceeded 
571.0 m (i.e. the Arcola Trunk is greater than 80% full) the gate closed and a lift station was activated which directed 
wastewater into an adjacent 7,000 m3 detention facility.  Approximately 6,000 m3 of the available storage volume 
was used in response to the 25 year design event. 

Once the level in the Arcola Trunk subsided below the set point of 571.0 m, normal gravity flow was restored by 
opening the inline gate.  At this point, wastewater stored in the detention facility was also released by gravity into the 
existing downstream system via the connection near Dewdney Avenue and Prince of Wales Drive.  The servicing 
concept is illustrated in Figure 3.17. 

 
 

                                                   
6 City of Regina, Planning and Sustainability Department.  2010.  “Regina Development Plan – Part D – Southeast Study Plan”.  October 

2010. 
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 Figure 3.17 Stage 2 Foxtail Grove 

North ½ of The Towns/Commercial C1/Residential R3 

The second area to be analyzed as part of Stage 2 consists of the North ½ of The Towns, Commercial area C1 and 
Residential area R3 as depicted on Figure 1.2.  The approximate boundaries of this area are the extension of Arens 
Road to the south, the proposed future bypass to the east, Victoria Avenue to the north, and Woodland Grove Drive 
and the Regina Memorial Gardens Cemetery to the west.   

The wastewater collection system in this area, which also serves frontage along Victoria Avenue, drains by gravity to 
the existing 450 mm (18”) diameter stub on Haughton Road via an actuated gate.  The position of the gate was 
controlled using the level at the Lacon Street monitoring point on the Arcola Trunk (previously described in      
Section 3.5 which is also used to control the discharge from the Creeks Lift Station).  The gate was normally kept 
open but when the level at the Lacon Street monitoring location exceeded 571.0 m (i.e. the Arcola Trunk is greater 
than 80% full) the gate was closed and a lift station was activated thereby directing wastewater into an adjacent 
5,000 m3 detention facility.  Approximately 4,500 m3 of the available storage volume was used in response to the 25 
year design event.   

Once the level in the Arcola Trunk dropped below the trigger elevation, normal gravity flow was restored by opening 
the inline gate and wastewater stored in the detention facility was released by gravity into the existing downstream 
system via the connection at Haughton Road.  The servicing concept is illustrated in Figure 3.18. 
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Figure 3.18 Servicing of Stage 2 ‘North ½ of The Towns, Areas C1 and R3’ in the Southeast Study 

Residential Area R1 

The boundaries of Residential area R1, as depicted on Figure 1.2, roughly correspond to Wascana Creek to the 
east and northeast, the Wascana Country Club to the north and northwest, the South Ditch to the west and the 
proposed future bypass to the south.  The wastewater collection system in this area was routed to a lift station.   The 
lift station discharged either into a 375 mm (15”) diameter 1,400 m long forcemain, which outlets immediately 
upstream of the Creeks Lift Station on Sandpiper Crescent, or into a 4,000 m3 detention facility as shown in      
Figure 3.19.  The Lacon Street monitoring location on the Arcola Trunk was used to control the discharge from the 
lift station and draining of the storage facility.  At levels above 571.0 m at the monitoring point (i.e. the Arcola Trunk 
is 80% full), flow is directed to storage and below 571.0 m flow is directed to the Creeks Lift Station and the 
detention storage is allowed to drain into the lift station wet well.  During the 25 year design event approximately 
3,500 m3 of the available storage was utilized.  
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Figure 3.19 Servicing of Stage 2 ‘Area R1’ in the Southeast Study 

Impact of Stage 2 Development with Detention Storage 

As was the case for Stage 1, the impact of Stage 2 is an increase in the water levels in the lower portions of the 
regional collection system, i.e. along the South and Wascana Trunks.  Using detention storage to service Stage 2, 
little or no capacity remains along the Arcola Trunk as shown in Figure 3.20.  Increased levels along the Wascana 
and South Trunks are evident in both Figure 3.20 and Figure 3.21.  A further indication of increased levels in the 
lower portion of the Wascana Trunk is that a large overflow (in excess of 3,000 m3) is generated at Garnet Street 
under Stage 2 development conditions in response to the 25 year design event.  
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Figure 3.20 HGL along Wascana/15th/Arcola in Response to 25 Yr Design Event Stage 2 w/Detention Storage 

 

Figure 3.21 HGL along South Trunk in Response to 25 Year Design Event for Stage 2 with Detention Storage 
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3.6.2.2 Conveyance Upgrades Servicing Option 

As an alternative to the provision of detention storage, conveyance upgrades in the collection system were identified 
to accommodate both Stage 1 and 2 developments in the Southeast.  System upgrades were applied and 
investigated incrementally until the desired level of service was achieved, i.e. until 25 year wet weather flows could 
be accommodated in the wastewater collection system. 

The starting point for the analysis was the hydraulic model with the Stage 2 level of development but without the 
detention storage facilities described for Stage 1.  Compared to the Stage 1 level of development there are 
approximately 170 new nodes at risk of basement flooding in Stage 2 as highlighted in Figure 3.22.  Areas along the 
Prince of Wales Drive Subtrunk are most severely impacted by flows from Foxtail Grove and the north ½ of The 
Towns/C1/R3 of Stage 2 development in the Southeast.  Backwater from elevated levels along the Arcola Trunk also 
result in basement flooding downstream of the discharge from the Southeast Lift Station.  There is also a risk of 
basement flooding in the vicinity of a large number of nodes on or near the Wascana Trunk. 

 

 
Figure 3.22 New Areas (Model Nodes) at Risk of Basement Flooding in Stage 2 vs. Stage 1 without 

Detention Storage in Response to the 25 Year Design Event 

Peak levels along the Wascana/15th Avenue/Arcola Avenue Trunk in response to the 25 year design event are 
compared for the Stages 1 and 2 levels of development with no new detention storage in Figure 3.23.  Peak levels 
are particularly elevated in the upper reaches along Arcola and in the lower reach along the Wascana but less so in 
the middle portion along 15th Avenue.  The rise in the lower reaches is likely the result of backwater from the MBPS 
whereas the rise in the upper reaches is due to a lack of hydraulic capacity in the trunk itself. 
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This is particularly evident in the hydraulic profile along the trunk approximately 11 hours after the rainfall peak as 
shown in Figure 3.24.  At that point, although levels in the lower end of the system have been drawn down by the 
MBPS, elevated levels along Arcola Avenue persist.  This illustrates that simply providing relief in the lower portion 
of the trunk does not necessarily improve the level of service in the upper reaches.  It is also worth noting that RDII 
from new or future development areas was modelled using the unit hydrograph method which has an attenuated and 
delayed response.  In contrast existing areas of the City, which originated in the HYDRA model, were modelled 
using relatively rapid and intense SWMM routing to simulate RDII.  The result is that in the hydraulic model newer 
developments have a delayed and extended peak compared to existing areas. 

 

 
Figure 3.23 Peak Levels along Wascana/15th/Arcola Trunk in Response to 25 Year Event 

 
 
 
 
 
 
 
  



AECOM City of Regina Southeast Serviceability Study 
Final Report 

 

Rpt1-60213779-Se Serviceability Study 20121204-Final Report 96  

Figure 3.24 Hydraulic Profile along Wascana/15th/Arcola Trunk 11 Hours After Rainfall Peak 

Peak levels along the Prince of Wales Drive Subtrunk from Arcola to the gravity connection from Foxtail Grove (SE 
Area 2), are shown in Figure 3.25.  The subtrunk was affected by backwater from the Arcola Trunk and by a general 
lack of hydraulic capacity along the subtrunk. 

 
Figure 3.25 Hydraulic Profile along Prince of Wales Drive 
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Addition of Third MBPS Forcemain 

The first upgrade investigated was the addition of a third 1,050 mm (42”) diameter forcemain from the MBPS to the 
valve chamber at Condie Road.  This effectively increases the capacity through the MBPS by approximately 
50 ML/d, from 300 to 350 ML/d.  This could also be achieved by increasing the station’s pumping capacity 
(increasing the capacity of the existing pumps and/or adding a sixth pump).  It should be noted, that in these 
scenarios bypass pumping at the MBPS to Wascana Creek was not simulated. 

As anticipated, this significantly lowers water levels in the lower portion of the collection system as shown in     
Figure 3.26.  This improves the level of service along the Wascana and South trunks as well as in other areas of the 
collection system affected by backwater upstream of the MBPS.  However, since this did not provide any relief to the 
upper reaches of the trunk along Arcola Avenue separate relief measures were required and investigated. 

Figure 3.26 HGL along Wascana/15th/Arcola Trunk for Stage 2 with and without 3rd MBPS Forcemain 

Investigation of Residual Capacity along 17th/Broadway Sub-Trunk 

The existing system was reviewed to identify potential relief opportunities for the trunks along 15th Avenue and 
Arcola Avenue.  Residual hydraulic capacity along the 17th/Broadway Sub-Trunk from McKay Street to Broad Street, 
as shown in Figure 3.27, appeared to be such an opportunity as this 750 mm (30”) diameter trunk is only partially 
utilized in response to the 25 year design event.  However, the elevation at which the sub-trunk was installed, 
particularly the 350 m long 600 mm (24”) diameter cross-connection on McKay Street, limits its benefit to the trunk 
on 15th Avenue.  Providing a 750 mm (30”) diameter cross-connection on McKay Street at a deeper elevation makes 
better use of the sub-trunk on 17th and Broadway and has the potential to reduce peak levels along the 15th Avenue 
Trunk by about one foot (0.3 m) in response to the 25 year design event. 
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Figure 3.27 Residual Hydraulic Capacity along 17th/Broadway Sub-Trunk 
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Parallel Relief Upgrade for Arcola Trunk 

The next relief alternative investigated involved the provision of parallel relief along Arcola Avenue from 15th Avenue 
to Prince of Wales Drive, a total approximate length of 3,000 m as shown in Figure 3.28.  The upgrade consists of 
approximately 500 m of 900 mm (36”), 700 m of 1,050 mm (42”), and 1,800 m of 1,200 mm (48”) diameter parallel 
sewers.  This stretch of Arcola Avenue has a relatively wide right-of-way which would facilitate the installation of a 
parallel relief trunk. 

 

Figure 3.28 Parallel Relief along Arcola Avenue 

This upgrade provides significant relief along Arcola Avenue as illustrated by the hydraulic profile in Figure 3.29.  
However, as shown in Figure 3.30, the sub-trunk along Prince of Wales Drive still experiences a high level of 
surcharge in response to the 25 year design event. 
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Figure 3.29 HGL along Wascana/15th/Arcola Trunk for Stage 2 with Parallel Arcola Relief 

 
Figure 3.30 HGL along Prince of Wales Sub-Trunk for Stage 2 with Parallel Arcola Relief 

Parallel Sub-Trunk along Woodland Grove Drive 

In order to reduce the loading on the Prince of Wales Sub-Trunk a parallel 2,350 m long 600 mm (24”) diameter sub-
trunk was added on Woodland Grove Drive from Haughton Road to Arcola Avenue as shown in Figure 3.31.  The 
sub-trunk was slightly oversized to satisfy grade and depth of bury requirements and to ensure the sub-trunk could 
function as a gravity outlet for Stage 2 areas C1, R3 and the North ½ of The Towns (Southeast Study Plan Area 3).  
The 750 mm (30”) diameter Arcola Trunk was also extended 350 m from the existing stub at Hazel Grove to 
Woodland Grove Drive.  This allowed the forcemains from the Creeks, the Greens on Gardiner and the south half of 
the Towns from Stage 1 and Area R1 from Stage 2 to be shortened by 350 m.   
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Figure 3.31 Woodland Grove Sub-Trunk and Extension of Arcola Avenue Trunk 

The resulting and significantly improved hydraulic profile along Prince of Wales Drive is shown in Figure 3.32.  
However, some surcharging still exists north of Quance Street which puts basements at risk of flooding on Tanager 
Crescent (located between Dewdney and Victoria). 

The hydraulic profile along the Woodland Grove Sub-Trunk, from Haughton Road to Arcola Avenue, and along the 
Arcola Trunk, from Woodland Grove to Prince of Wales, is shown in Figure 3.33.  The profile is relatively flat along 
Woodland Grove because of the slightly oversized piping.  The hydraulic grade along Arcola Avenue (from 
Woodland Grove to Prince of Wales) is slightly steeper which suggests a further upgrade may be warranted along 
this section.  In order to address this hydraulic constraint, the 450 mm (18”) diameter trunk along Arcola Avenue was 
twinned from Woodland Grove to Prince of Wales Drive, a length of 1,300 m. 
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Figure 3.32 HGL along Prince of Wales Sub-Trunk for Stage 2 with Woodland Grove Sub-Trunk 

 
Figure 3.33 HGL along Woodland Grove Sub-Trunk 
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Parallel Relief along Prince of Wales Drive 

Despite upgrades along Arcola Avenue and the addition of the Woodland Grove Sub-Trunk, elevated water levels 
persist along the Prince of Wales Sub-Trunk between East Gate Drive and Quance Street.  The elevated levels are 
due to the insufficient hydraulic capacity of the sub-trunk to accommodate the flows from Stage 2 areas C1, R3 and 
the North ½ of The Towns and from the future commercial developments north of Victoria Avenue.  A parallel 1,270 
m long 375 mm (15”) diameter relief upgrade is proposed to lower peak levels along the Prince of Wales Drive Sub-
Trunk as shown in Figure 3.34. 

 

 
Figure 3.34 Twinning of Prince of Wales Sub-Trunk across Victoria Avenue 

Twinning of South Trunk 

Twinning the South Trunk has generally been associated with improving the level of service in the Southwest areas 
of the City.  As such, it was assumed that all the costs associated with this upgrade are applicable to the 
serviceability of new development in the Southwest.  However, twinning of the South Trunk also benefits 
serviceability in the Southeast because of the Interconnector which links the South and Wascana Trunks.  The 
specific benefits to the Southeast have not been analyzed or quantified.  However, it is estimated that twinning of the 
South Trunk likely results in less than a 0.3 m (1 ft) drop in the peak HGL in the upper reaches of the Southeast. 
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3.6.2.4 Separate Southeast Wastewater Treatment Plant Servicing Option 

This final servicing alternative involves the construction of a treatment plant dedicated for new development in the 
southeast as shown in Figure 3.36.  In terms of collection system hydraulics, this concept is similar to the bypass lift 
station and forcemain option described in the preceding section.  It was assumed the treatment plant would be 
located just southeast of the Arcola Avenue crossing of Chuka Creek.  One of the benefits of this option is the ability 
to potentially service nearby communities of Pilot Butte, White City and Balgonie. 

The flows from the Southeast Areas directed to the treatment facility are the same as those summarized in        
Table 3.7.  Similarly, in order to connect the development areas with the treatment plan, a gravity trunk system as 
summarized in Table 3.8 would also be required. 

 

 
Figure 3.36 Southeast Wastewater Treatment Plant Concept 
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3.7 Future Development Stage 3 

3.7.1 Southeast Development Areas 

The future level of development defined as Stage 3 in the Southeast includes the new areas shown in Figure 3.37 
and listed in Table 3.9.  These correspond to an additional 130 ha of residential, 160 ha of institutional, 120 ha of 
commercial, and 450 ha of commercial/industrial development beyond Stage 2.  These new areas represent a total 
equivalent population growth of about 44,000 people.  These areas are identified on Figure 1.2 as Institutional I1, 
Residential R2 and Commercial/Industrial C2, C3, C4 and C5. 

Figure 3.37 Southeast Stage 3 Development Areas 

3.8 Servicing Alternatives 

For the purposes of servicing Stage 3 areas, assumptions needed to made with respect to the servicing alternative 
adopted for preceding Stage 2.  For the initial analysis described below, it was assumed that Stage 2 was serviced 
by conveyance upgrades within the existing collection system (i.e. the second alternative described in Section 3.6).  
However, even with the Stage 2 conveyance upgrades in place there was no capacity remaining in the wastewater 
system to accommodate Stage 3 development areas.   

In general terms, servicing Stage 3 in the Southeast is difficult as this is a long, narrow development area which 
would connect at multiple points on the outer periphery of the collection system.  As such, extensive additional 
conveyance upgrades would be required to accommodate Stage 3 within the preceding development areas (i.e. 
existing, Stage 1, and Stage 2).  Detention storage was therefore considered for servicing Stage 3. 
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Figure 3.38 Area C5 - North Ditch to Victoria Avenue 

The peak hydraulic profile along the Prince of Wales Trunk beginning near Dewdney Avenue and ending at Arcola 
Avenue in response to the 25 year design event is shown in Figure 3.39.  The expansion from Stage 2 to Stage 3 
increases the peak hydraulic grade line, even with the provision of the storage tank.  In order to further lower the 
hydraulic grade line, it would be necessary to further lower the trigger elevation which closes the gate.  This would 
likely result in the storage of some peak dry weather flows which would be impractical and undesirable.  The peak 
hydraulic grade line increases by approximately 0.5 m, but the slope of the grade line does not increase from the 
Stage 2 to Stage 3. 
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Figure 3.39 Prince of Wales Hydraulic Profile 

3.8.1.2 Area C4 

Area C4 of the Stage 3 development consists of 250 ha of commercial/industrial land, with an equivalent population 
of 13,775.  The upper northern catchments are serviced by the extension of the trunk along Woodland Grove, and 
the remaining areas to the south are serviced by the trunk in the Greens on Gardiner Area as shown in Figure 3.40. 

Since both of these trunks ultimately discharge into the Arcola Trunk, and, as previously mentioned, this trunk is 
already at capacity following the Stage 2 development, the provision of some detention storage is required to 
accommodate development in this area.  However, the Stage 3 catchments connected to the Haugthon Road 
subtrunk could be serviced without the provision of detention storage. 

The southern catchments, which were routed through the Greens on Gardiner lands, required an inline detention 
tank.  The storage tank was located just east of the future bypass and adjacent to Chuka Creek to provide an outlet 
for overflows during extreme events. 

The detention tank was sized to provide 6,500 m3 of storage, and designed to drain by gravity via a sluice gate 
located at the downstream end of the tank.  The sluice gate was operated using a real time control device and a 
monitoring point located along the trunk within the Greens on Gardiner area as shown in Figure 3.40. 

The sluice gate is normally open, such that during dry weather flow (or when the downstream network has capacity) 
no flow is detained in the tank.  However, once the level at the monitoring point reaches 569.5 m, the sluice gate 
closes, and all flow is detained in this storage facility.  Once the level drops to 569.05 m, the sluice gate begins to 
open; slowly draining the tank so as not to overwhelm the downstream system. 
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Figure 3.40 Victoria Avenue to Chuka Creek 

Figure 3.41 shows the hydraulic profile in the Greens on Gardiner lands and the Stage 3 development east of the 
future bypass.  The profile begins at the most northly catchment connected to the subtrunk, and ends at the 
intersection of Arcola Avenue and Prince of Wales Drive.  The hydraulic grade line in the trunk is not significantly 
impacted by the addition of the Stage 3 development with the provision of the detention storage. 
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Figure 3.41 Greens on Gardiner Hydraulic Profile 

3.8.1.3 Areas C2 and C3 

The Stage 3 development in Areas C2 and C3 represents approximately 175 ha of commercial/industrial 
development area and an equivalent population of approximately 8,750.  This area is discharged to the Creeks 
collection system such that the existing detention facility can be utilized for storing the additional flows from Stage 3 
Areas C2 and C3 as shown in Figure 3.42. 

The Creeks detention tank currently provides approximately 1,000 m3 of storage and only services the area west of 
Wascana/Chuka Creek.  In order for the facility to accommodate flows from the future development east of the future 
bypass between Chuka Creek and Wascana Creek, the size of the tank was increased to 5,000 m3.  The real time 
controls for the operation of the tank were not modified. 

Since the Area C2 and C3 developments tie in upstream of the Creeks detention facility, the backwater effects in the 
Creeks development (west of Wascana and Chuka Creek) were reviewed.  Figure 3.43 shows a hydraulic profile in 
the Creeks development area, along Goldfinch Way.  The hydraulic grade line in the trunk does increase only 
marginally (less than 0.1 m) with the addition of the Stage 3 Areas C2 and C3 with the increase of the storage 
capacity to 5,000 m3. 
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Figure 3.42 Chuka Creek to Wascana Creek 

Figure 3.43 Goldfinch Way Hydraulic Profile 
 
 



AECOM City of Regina Southeast Serviceability Study 
Final Report 

 

Rpt1-60213779-Se Serviceability Study 20121204-Final Report 114  

3.8.1.4 Areas I1 and R2 

The Stage 3 developments I1 and R2, shown in Figure 1.2 and Figure 3.44, consist of 130 ha of residential and 160 
ha of institutional, with equivalent populations of 5,700 and 8,000, respectively. 

Figure 3.44 South of SIAST 

Flows from area R2 are routed to a pump station near the golf course which was modelled with two 50 L/s pumps.  
This pump station conveys flows to a second pump station to the southwest.  For modelling purposes the second 
pump station was located within SIAST as a replacement to the existing SIAST pump station.  However, the second 
pump station would more likely be located within the proposed development areas, immediately south of SIAST.  
The overall servicing concept is not impacted by whether the lift station is located within or outside of SIAST, and the 
costs reflect the construction of a new lift station at either location.  Flows from the Stage 3 area I1 would also be 
directed to this second pump station.   

Due to limited downstream capacity, discharge from these areas would be detained during wet weather events using 
an inline tank with 10,000 m3 of storage located immediately upstream lift station.  The lift station, with a modelled 
capacity of 135 L/s, conveys flow via a 375 mm (15”) diameter forcemain, which outlets into the 600 mm (24”) 
diameter gravity sewer on Shannon Road at Richardson Park. 

Since the forcemain servicing the Stage 3 Development ties in downstream of an existing residential area, the 
backwater effects in this area were reviewed.  Figure 3.45 shows the profile through the residential area along 
Shannon Road, beginning near the Trans-Canada Highway, and ending at Lewvan Drive.  Although the hydraulic 
grade line increases, it does not result in surcharging of the upstream system along Shannon Road. 
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Figure 3.45 Shannon Road Hydraulic Profile 

3.9 Impact of Stage 3 Development 

The Stage 3 developments impact two major trunks within the City of Regina; the Arcola and South Trunks.  The 
Arcola Trunk services all the Stage 3 development east of the future bypass (Areas C2, C3, C4 and C5).  The South 
Trunk services the Stage 3 development south of SIAST (Areas I1 and R2). 

Figure 3.46 shows the hydraulic profile along the Arcola Trunk beginning near Prince of Wales Drive and Dewdney 
Avenue and ending at the MBPS.  As described previously, there is an increase in the hydraulic grade line along 
Prince of Wales Drive by approximately 0.5 m due to the addition of Area C5 (Section 3.8.1.1). 

Figure 3.47 shows the hydraulic profile along the South Trunk, which begins on Shannon Road near the Trans-
Canada highway, and ends at the MBPS.  There is an increase in the hydraulic grade line of approximately 0.3 m 
along the trunk due to the addition of the developments south of SIAST (Areas I1 and R2). 

Overall, the addition of the Stage 3 developments increases the total peak wet weather flow generated in the 
wastewater collection system which must ultimately be conveyed by the MBPS to the WWTP.  These additional 
flows increase the peak levels in the major trunks upstream of the MBPS.  In terms of the conveyance capacity of 
the collection system and the volumes of detention storage required, the analysis indicates that it will be increasingly 
difficult to service new development in the Southeast beyond Stage 2 by routing through the existing collection 
system. 
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Figure 3.46 Wascana/15th Avenue/Arcola Trunk 

Figure 3.47 South Trunk 
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3.10 Summary of Servicing Options and Cost Estimates 

In this section, the costs and benefits associated with accommodating development in the Southeast will be 
analyzed and described.  The focus will be on required upgrades which are essentially outside of the proposed 
development areas.  These include: 

 Conveyance upgrades within the existing collection system to accommodate additional flows. 

 Detention facilities to temporarily store peak wet weather flows. 

 Lengthy forcemains to bypass the existing collection system. 

 New separate treatment facilities (e.g. Southeast Study). 

The analysis does not include maintenance costs or costs which have already been incurred (e.g. existing detention 
facilities at the Creeks). 

The upgrades required to accommodate future development are primarily a function of the inflow and infiltration rate 
of 31,100 litres per hectare per day which has been accepted as a design standard for the City of Regina and which 
has been applied to future development areas in the hydraulic model.  As the City expands, it will be critical to 
closely monitor wet weather flow contributions from new areas to confirm that inflow and infiltration rates are within 
the standard.  If excessive flows are observed, servicing plans will need to be modified to accommodate the 
additional flows and/or means of reducing inflows will need to be evaluated and implemented.  

3.10.1 Stage 1 

A 1,000 m3 detention facility has already been constructed to accommodate the Creeks residential development.  
The addition of up to 4,000 m3 of storage to this facility has been contemplated to accommodate future development 
north of Arcola Avenue.  However, the analysis suggests that, depending on the control system configuration and 
operating philosophy, the actual volume required could vary from no additional storage to 2,500 m3.  Assuming a unit 
cost of $2,800 per cubic metre of storage (including 15% for engineering and a 25% contingency), a 2,500 m3 facility 
would have an estimated capital cost of $7 million.  Based on a development area of 280 ha, this would be 
equivalent to $25,000 per hectare. 

In terms of operations and maintenance, the annual cost was estimated at $50/m3 or $125,000 for the 2,500 m3 
storage facility.  Assuming a period of 25 years and an interest rate of 5%, the present value of operating costs is 
$1.8 million.  The total estimated life cycle costs are therefore $8.8 million. 

3.10.2 Stage 2 

A range of options has been considered to accommodate development in the Southeast.  The first alternative 
analyzed was the provision of detention storage.  The volume and estimated cost of detention storage facilities 
required is summarized in Table 3.10.  The total cost of detention storage to accommodate Stage 2 development in 
the Southeast is estimated at $50.1 million. 
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3.11 Serviceability and Relief in the Southeast Sector 

The feasibility of expanding the bypass pump station and forcemain servicing concept to intercept flow from existing 
areas was examined at a conceptual level.  The concept, shown in Figure 3.48, consists of a new interceptor along 
Arcola from University Park Drive to the proposed bypass pumping station near Chuka Creek on Arcola Drive to 
intercept wastewater flows from existing areas east of Ring Road and south of Victoria Avenue.  This would replace 
the relief piping which was considered for the conveyance upgrades option for Stage 2.  The wastewater flows would 
then be pumped directly to the MBPS forcemains. 

The length of the interceptor from the upper connection at University Park to the proposed lift station south of Chuka 
Creek is approximately 4,000 m ranging in size from 750 mm to 1,050 mm in diameter.  Flow was diverted into the 
diversion trunk by gravity using a combination of interconnections to the existing Arcola WWS Trunk and direct 
sewer connections from existing areas. 

 

Figure 3.48 Interceptor Trunk along Arcola Avenue 

The hydraulic profile along the interceptor trunk in response to the 25 year design event is shown in Figure 3.49. 
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Figure 3.49 HGL along Interceptor Trunk in Response to the 25 Year Design Event 

The profile in Figure 3.50 shows the resulting HGL along the Wascana/15th Avenue/Arcola Trunk to the McCarthy 
pumping station in response to the 25 year storm.  The upper reaches of the Arcola Trunk, particularly east of Ring 
Road, have been almost completely dewatered.  However, transferring these flows directly to the MBPS forcemain 
have increased the backwater upstream of the MBPS.  Upgrades in pumping capacity at the MBPS would likely be 
required. 

 

Figure 3.50 HGL along Wascana/15th/Arcola Trunk in Response to the 25 Year Design Event 

Figure 3.51 highlights the modelled route of the proposed 22 km long 900 mm diameter forcemain to the McCarthy 
forcemain and its HGL in response to the 25 year design event.  This alternative assumes three parallel 1,050 mm 
diameter forcemains from the MBPS to the Condie Road valve chamber.  Interconnection of the three MBPS 
forcemains is also assumed at the connection point of the SE forcemain. 
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Figure 3.51 Alignment and HGL of the Bypass Forcemain 
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3.12 Alternative Servicing Option for Stage 3 

An alternative servicing option for the Stage 3 development was considered which involved extending the Stage 2 
bypass lift station and forcemain option.  The concept is illustrated in Figure 3.52 and involves routing Stage 3 
developments primarily by gravity to the proposed bypass lift station near the Arcola Avenue crossing of Chuka 
Creek.  A small lift station is required in the Stage 3 area north of Victoria Avenue to convey flow across Pilot Butte 
Creek.  The Woodland Drive sub-trunk connects to the interceptor trunk on Arcola Drive (described in the previous 
section). 

Figure 3.52 Alternative Stage 3 Servicing Concept 

The profile below illustrates the 25 year storm hydraulic profile for the Woodland Grove sub-trunk (highlighted in     
Figure 3.52).  The addition of the northern Stage 3 commercial development to the Woodland Grove sub-trunk 
required a slight increase in Woodland Grove pipe diameters compared to those for Stage 2 only. 
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Figure 3.53 HGL along Woodland Grove Sub-Trunk to Stage 3 Development North of Pilot Butte Creek 

The southern Stage 3 development areas are shown in Figure 3.54.  The area north of Chuka Creek shown in green 
(Area C4) is serviced south through the Greens on Gardiner to the wastewater diversion trunk on Arcola Drive.  Flow 
from the Stage 3 areas C2 and C3, south of Chuka Creek (yellow) adjacent to Arcola Drive are conveyed separately 
to the proposed bypass pumping station at Chuka Creek from the south. 
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Figure 3.54 Servicing Southern Stage 3 Areas to the Proposed Bypass Pumping Station 

Additional Stage 3 development is proposed for the land southeast of Ring Road and Wascana Parkway (Areas I1 
and R2).  This land, which represents approximately 290 ha, is located immediately south of the Saskatchewan 
Institute of Applied Science and Technology (SIAST).  The westerly portion (160 ha) was assumed to be institutional 
(I1) development and the easterly portion (130 ha) residential (R2). 

Figure 3.55 illustrates the servicing concept for the Stage 3 development areas south of SIAST.  Wastewater flow 
from these developments would be conveyed to a new lift station which would pump directly to the new 900 FM’s en-
route to the McCarthy FM connection.   
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Figure 3.55 Servicing Stage 3 Areas South of SIAST to the Proposed Bypass Forcemain 

The estimated capital and operations and maintenance costs for the alternative described in Sections 3.11 and 3.12 
and are summarized in Table 3.21 and Table 3.22 respectively.  This alternative includes intercepting wastewater 
flows from the majority of existing development as well as all three stages of development anticipated in the 
Southeast.  This alternative does not make use of detention storage for any of the development in the Southeast. 
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4. Stormwater Servicing 
The stormwater analysis for the study area includes assessment of the existing and proposed stormwater collection 
system in the Southeast of the City of Regina for the undeveloped lands.  The analysis considered the additional 
flows generated by future development in the study area and the stormwater management infrastructure required to 
accommodate the proposed developments. 

Figure 4.1 shows the study area that was considered during this analysis.  The lands drain into three watercourses 
which are Pilot Butte Creek, Chuka Creek and Wascana Creek.  

The sections that follow will provide a brief description of the design parameters and assumptions used to develop 
the servicing concepts including the design storm, modelling platform and assumed detention requirements.  It will 
then describe the conceptual detention pond layout within the stormwater management plan, based on the staging of 
the proposed developments in the study area.  The last section will then describe the estimated costs of the new 
servicing and upgrades to the existing system. 

4.1 Design Basis 

The design approach used for the analysis of stormwater servicing for the Southeast Study area adopted the same 
standards as that applied for the servicing studies for the Southwest, Northwest and Northeast Study areas by 
AECOM. 

Stormwater consists of rainfall that stays on the surface (ponding) or flows to receiving water bodies. This is the 
component that has to be managed to prevent flooding and erosion especially when land development results in 
pervious surfaces such as vegetation and topsoil being replaced with impervious surfaces such as roads and 
buildings.  Volume of runoff can increase by as much as 500% when natural undeveloped land is developed.  
Stormwater management is therefore, defined as “the combined efforts of governing agencies providing policies and 
guidelines and professions responsible for design and construction of storm drainage facilities, to control the effects 
of stormwater so that the threat not only to life and property, but also to the environment as a whole, can be 
minimized” (American Iron and Steel Institute, 19997).  The process therefore, is also concerned with identifying, 
quantifying and dealing with runoff produced by rainfall events of interest, as a result of proposed developments. 

The City of Regina’s approach to stormwater management for post-development is to provide storage facilities in the 
form of detention ponds sized to detain the 1 in 100 year Chicago Storm event.  The proposed system must 
accommodate existing externally generated flows, such as agricultural runoff, which may flow into or through the 
development.  The principle is to ensure that the post-development peak runoff flows must be equal to or less than 
the pre-development peak flows. 

 
 

                                                   
7 American Iron and Steel Institute (1999), Modern Sewer Design (4th Edition) 
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4.1.1 Design Storm 

The design rainfall event applied to this stormwater analysis was the City of Regina 1 in 100 year Chicago 
Distribution based on the Regina Annual (Summer) Intensity Duration Frequency (IDF) curve developed for the City.  
The rainfall event used a time increment of 5 minutes resulting in a peak rainfall intensity of 245.89 mm/hr and a total 
rainfall of 120.58 mm.  Figure 4.2 shows the storm hyetograph used for the stormwater analysis. 

Figure 4.2 City of Regina 100-year Chicago Design Hyetograph 

The City’s urban area was divided into 17 drainage areas by the “Regina Master Plan Report”8 prepared by KGS in 
2009 (see Figure 4.3). The study area encompasses two of these drainage areas namely, Drainage Area 59  and 
Drainage Area 1610.  These reports were reviewed as part of this analysis to confirm the recommendations made 
and how much of the recommendations the city had implemented.  In this study, it was assumed that the existing 
minor and major systems in the Drainage Areas 5 and 16 have adequate capacity.  The Drainage Area 5, report 
identified some shortcomings on the stormwater system that had to be addressed.  No details of implementation of 
such recommendations were available at the time of this report.  The key observations made by these previous 
reports are highlighted below. 

  

                                                   
8KGS Group (2009), Regina Drainage Master Plan Report: Final Report 
9 Stantec (2007), Study of Master Plan Drainage Area #5: Final Report 
10 Earthtech (2004), Master Plan Drainage Area No. 16 Study: Final Report 
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Drainage Area 5: 

 One of the objectives was to bring the major system level of service to a 1:25 year rainfall event for the area. 

 “West of Eastgate Park: there are several areas susceptible to significant street ponding because it was not 
drainage policy at the time of this development to include a designed major system”. 

 There are no external overland flows that reach Drainage Area 5. 

 Modelling used the AES 30% distribution design storm with duration of 6 hours to evaluate the existing and 
upgraded storm systems – also used the 1983 Uplands Storm to simulate the rainfall during that historical 
event. 

 Most of the minor system west of Fleet Street is under designed (they used curves developed from the 
Rational method). 

 Upgrading options identified in the study (including previously recommended stormwater upgrades). 

Drainage Area 16: 

 Drainage Area 16 has relatively good drainage with few practical upgrades identified. 

 Widespread ponding occurs in low areas of the roadways during storms which exceed the capacity of the 
storm sewers. 

 The stormwater drainage system does not control flooding up to the 1:25 year or 1:100 year storm; however, 
overland routes to storage or receiving water do minimize the depth of ponding. 

 There is need to maintain overland flow routes in existing areas and areas under development. 

Improvements were identified to reduce flooding problems in the areas noted in the observations above.  The 
estimated costs for the upgrading works required for the two drainage areas are shown in Appendix A. 
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Areas in the southwest of the study area will drain into a ditch that runs from the south and drains into Wascana 
Creek.  There are some sub-catchments namely, SE17, SE20 and SE23 that drain directly into Wascana Creek.  
Sub-catchment SE24 drains to the south and there was no outlet identified.  It is proposed to drain this area by 
pumping to Wascana Creek via the road side ditch along the SIAST Road. 

Figure 4.6 shows the lands that were considered in the stormwater analysis for the Southeast Serviceability Study. 
The land use types were determined from the City of Regina’s Development Plan: Part D and from direction received 
from the City as illustrated in Figure 1.2. 


































